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GREETINGS

V INTERNATIONAL CONFERENCE OF EDUCATIONAL INNOVATION IN BUILDING

(CINIE 2021)
24 al 31 de marzo de 2021

Continuamos en este afio 2021 con nuestra quinta edicién del
Congreso Internacional de Innovacién Educativa en la Edificacion.
Lamentablemete y por segundo afio consecutivo, no podemos
reunirnos y hacerlo de modo presencial como todos deseariamos.
Auln asi este afio se ha aumentado considerablemente tanto en
namero de ponencias, como de participantes, por lo cual este
Comité no puede sino agradecer a todos su esfuerzo y participacion.

Es evidente que la situacién vivida este Ultimo afio ha servido para
potenciar facetas y metodologias innovadoras, dentro de la labor
docente en el ambito de la edificacion. A través de las diferentes
ponencias del Congreso pueden comprobarse su evolucién y
desarrollo a nivel mundial. Como en afios precedentes se ha
organizado a través de diferentes areas tematicas principales, con la
finalidad de contribuir a la produccién de resultados cientificos de
alta calidad.

Por dltimo, dejar patente nuestro agradecimiento a la inestimable
cooperacion de las compafiias Placo SAINT-GOBAIN, URSA |bérica
Aislantes y a la Catedra Empresa PROIESCON. Ellos junto a todos
y cada uno de los participantes en el evento lo hacen posible, y con
especial relevancia, en estos momentos tan complicados.

The Organizing Committee
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Abstract

Many Universities still actualise their teaching programmes to make them more
attractive both for students and their future employers [1, 2]. Those aims are achieved
by realisation of project GLOCAL. It responds to the current needs of the European labor
market and problems of contemporary cities through changes in higher education.
GLOCAL is a project that teaches future engineers to think globally and act locally.

Project “GLOCAL — Innovative training of future engineers responding to problems of
contemporary cities” (Fig. 1) is realised as Erasmus + KA203 - Strategic Partnerships for
Higher Education during period 1.09.2019-31.12.2022. Consortium consists of 3
Universities: Politechnika Biatostocka (Bialystok University of Technology) - Poland,
Universidad Politécnica de Madrid — Spain and Klaipedos Valstybine Kolegija (Klaipeda
State University of Applied Sciences)- Lithuania.

GLOCAL - innowacyjne ksztatcenie
przysztych inzynieréw odpowiadajace
na problemy wspéiczesnych miast

GLOCAL - innovative training of future
i s responding to probl
of contemporary cities

GLOCAL

Erasmus+ 2019-1-PL01-KA203-065654

Figure 1: Logo of GLOCAL. (Source: Dorota Gawryluk)

Trainings in GLOCAL are in 2 froms: short-term staf trainings for teachers (Fig. 2) and
summer schools for students planned in blended form. The project will promote among
summer school's participants the extension of interdisciplinary technical knowledge,
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language competences and work in international teams. Form and programme of
summer schools are inspired by experience of Consotium teachers [3] and knowledge
shared by researchers of another Universities [4]. 2020 summer school was postponed
due to Covid-19 problems. Our idea is to realise it in planed blended form with important
for aim of the project “face-face” part too.

Figure 2: Short-term staff training C1. E-learning , March 2020 Bialystok, Poland (Source: Dorota
Gawryluk)

Innovative teaching materials and handbooks are intelectual results of the project.
Those outcomes are dedicated for students and additionaly for high school students,
producers, engineers of various industries, local government authorities and state
administration. “Small Glossary of Technical Terms for English-Polish-Spanish-Lithuanian
Languages” was compiled and prepared as a multi-branch dictionary in four languages
with interdisciplinary vocabulary, including technical and legal terms, on the subject of
the project. The glossary contains terms related to architecture and urban planning,
landscape architecture, civil engineering, environmental engineering, urban heritage
and art history studies, laws and other legal publications... It is already avaliable free
downolad on Glocal website [5]. There will be accessed soon monographe “Future of
the City” and “Guid of good practieces of designing small archietcture objects in public
space” as a result of scientific cooperation of Glocal researchers too.
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!Maria Escalada Marco-Gardoqui; 2Luis Sesé Madrazo

1University of the Basque Country (ETSASS - UPV/EHU) mescaladamg@gmail.com
2 University of the Basque Country (ETSASS - UPV/EHU) sese@coavn.org

Keywords: heritage protection plan, active learning, web development, MERN stack, holistic
perspective

Abstract

Promoting a deep and global understanding of local heritage protection plans during
specific courses or a masters degree entails a great challenge: being able to synthesize
and stimulate critical thinking towards the built environment. However, poor
methodologies influenced by outdated beliefs of teaching focused on extremely
descriptive and highly academic oral presentations have proved to be rather ineffective.

Moreover, some heritage protection plans are only downloadable as large pdf files that
are not easy to handle without guidelines, therefore complicating the self-study. Even if
they include index cards containing individual analysis of each protected building, it is
difficult to make comparisons between them and to offer a holistic perspective of the
city and its urban fabrics.

To turn this situation around, new technologies should be brought into consideration as
a source of help to professors thereby facilitating them the development of instructional
material focused on active methodologies. A dual-purpouse should be achieved:
organizing and complementing the heritage protection plan’s information in order to
offer an easy and interactive search tool engaging the students in its creation.

In this regard, the present study proposes a methodology based on the step-by-step
creation of a SPA (Single Page Application) as an open and flexible material. Thus, the
architectural content will update dynamically according to the users interactions
through filters, forms, drop-down lists, clickable maps or floorplans, only visualizing the
desired information from the database on screen.

Javascript is the scripting language that will be used in this web application development
process to implement aforementioned complex features, providing a full-stack solution
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with open source tools: React.js for the client-side and MongoDB, Express.js and Node.js
(MERN) for the server-side.

As it was mentioned before, this active learning methodology also seeks to involve
students in the interface design and the coding process, bringing programming closer to
architecture. [1] Thanks to the flexibility of MongoDB database (NoSQL), they will also
learn to organize the information of every protected building using key-value pairs and
to automate the data collection (description, geolocation, author, date, style ...) from
official sources via web scraping using Cheerio and Axios.

To sum up, managing heritage protection plan data through an interactive tool allows
for a global vision of the city almost immediately, reducing search time and helping to
draw conclusions in a very dynamic way according to the filters applied by the user. The
deep knowledge of the plan will also empower him to determine whether or not a
certain building may merit to be protected and added to the local heritage list.
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Figure 1: MongoDB Ondarreta neighborhood collection. (Author: Maria Escalada)
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Abstract

Had we been told a few months ago that the use of information and communication
technologies (ICT) would be essential in all educational stages overnight, we would have
thrown up our arms thinking that it was something impossible to happen. But, still
immersed in the global health crisis of COVID-19 as we are, it can be said that "education
has incorporated the use of digital tools unavoidably to follow the planned academic
school calendar" [1].

The technological challenge caused by the pandemic has given visibility to both the
existing technological gap between students and teachers and the difference between
access to technology and its proper use [2]. Therefore, it is essential to indicate that, for
the design of new curricula, objectives, and learning contents in this digital age, it is
necessary to take into account both the speaker (teacher) and the listener of the
message (student) without forgetting the educational stage in which both are and the
limitations they present.

In the researches analyzed, it has been found that the use of an expository teaching
method in primary education through ICT reinforces learning by reception. However, in
the same educational stage, a constructivist teaching method through ICT facilitates
discovery learning [3]. Besides, the active and autonomous role of the student who
collaborates is significantly improved by a process of selection and communication of
information, results and findings, which enriches their oral expression [4].

In other studies on the stage of secondary education, the use of ICT has been attributed
to the enrichment of collaborative work activities and cross-curricular competencies. It
is also considered a motivating element, a positive and innovative resource with
numerous possibilities for improvement in learning and solving tasks [5].
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Regarding higher education, research carried out in the university context concludes
that, with the use of ICT, a constructive, critical and permanent dialogue is achieved
between students and between students and teachers [6]. Generally, there is also a
slightincrease in the average grade in subjects taught with ICT, as well as greater interest
and motivation towards these subjects compared to the same ones taught traditionally

[7].

In short, the digital skill that students present with the use of ICT positively influences
their motivation in all educational stages. This does not mean that both learning
objectives and content must be adapted exclusively to this methodology, technology is
not an end, but must be incorporated as an important complement to an ever-changing
teaching process. Also, we must not forget to carry it out as a training strategy not only
for students, but also for teachers, and focus on achieving the necessary skills for its
inclusion in work and social life and promote the interest in continuing to learn.
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Abstract

As a result of the integration of the university system in the European Higher Education
Areain 2010 [1], competences [2], methodology [3, 4] and evaluation [5] have attracted
the attention of researchers in the field of university teaching, while the contents have
been relegated to a background.

The present research aims to find out whether the contents that are taught respond to
the changing demands of society or, otherwise, remain static and may become obsolete.
The compulsory subject "Facilities Project" of the Degree in Fundamentals of
Architecture at the Polytechnic University of Madrid is chosen as a case study. For this,
an open survey is carried out to the students who take it in two successive years. The
29% of them respond to the survey.

As itis an open survey, students are offered a greater opportunity to express freely, both
their answers and the reasons they have for giving them. It is detected that they
positively value much of the content and that they also value, to a lesser extent, other
content negatively with a difference of 43% between both of them.

Different evaluations are collected for each of the topics that make up the subject and
also the reasons that, together with the suggestions, allow measures to be taken to
improve the content offered.

Students highlight the approach of teaching facilities as an integral part of the
architectural project, because when designing the building integrating its facilities, it is
understood as a whole organism that works thanks to the relationship of the different
systems and the facilities have just been understood, not as something abstract
detached from the building where they are located, but as something concrete which
helps its definition.
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They also demand that sustainability take more weight in the subject. They call for
further development of the contents related to renewable energies, efficient air
conditioning systems, and water saving and reuse systems. A greater transversality of
the sustainability contents is requested throughout the entire subject.

Air conditioning receives positive evaluations when students understand it for the first
time, when students discover that it is essential to make spaces livable, not only
beautiful, and when they are aware of the significant volume they occupy, which leads
them to consider it essential to develop the installation of air conditioning in parallel
with the development of the architectural project.

Hydraulic facilities are valued positively for their simplicity compared to the air
conditioning part and for the interest that the use of renewable energy raises for the
preparation of sanitary hot water.

The calculation receives negative evaluations as it is considered exhaustively exhaustive,
repetitive, takes a long time and is not carried out with computer programs, as in the
professional world.

It is concluded that the contact with the opinion of the students allows obtaining a
valuable point of view when keeping the contents updated. Just need to implement
those possible improvements and carry out the process again next year with the
intention of maintaining some live content.
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Abstract

This research, supported by the 3rd Educational Innovation Plan of the Universidad de
Sevilla, is focus on the design, critical analysis, and implementation of a thermal comfort
assessment survey. To accomplish this task, students and professors of eight subjects of
Degree in Building and University Master's Degree in Integral Building Management
were involved in a complex of various techniques including project-based learning (PBL)

[1].

===

Figure 1: Survey, final version. (Source: own production)

The methodology was set in 4 phases. Firstly, to design the thermal comfort survey [2]
European and national standards regarding energy efficiency [3] and nearly zero energy
buildings (NZEB) [4] were analyzed based on PBL methodology and an extensive survey
was proposed. Secondly, all the parameters considered were evaluated by means of a
critical analysis with the master’s Degree students and a final version in various
languages was carried out (Figure 1). Thirdly, a web-based tool was developed to use
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the consensus survey in future cases. Finally, the implementation phase was focused on
a case study, the Museum of Art and Popular Customs of Seville, in which surveys and
data loggers for air temperature and relative humidity were tested (Figure 2).

! IN
Figure 2: Surveys and data, final version. (Source: own production)

The results demonstrated that with collaborative work among different subjects,
decisions in the sector of energy efficiency can be established. The fulfiiment of the
thermal comfort survey improved the extracurricular capacities and abilities of students,
preparing them for recent international and national policies related with low carbon
society. The results also shown that visitors as well as students completed 541 surveys
until the confinement period. To sum up, the knowledge acquired by students in this
specific subject matter, enhancing reflection and teamwork enriches their training and
improves their future professional development.
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Resumen

La practica educativa que se presenta se centra en el empleo de videos de correccién
para evaluar los proyectos de los alumnos. Se contextualiza en la asignatura
Construccién Aplicada del Master Universitario en Arquitectura de la Universidad Rey
Juan Carlos y se desarrollé en el curso 2019/20. La materia estd disefiada para supervisar
el bloque constructivo de los proyectos fin de carrera de los estudiantes. La prueba de
evaluacidn consiste en la entrega de una seccidn constructiva, diez detalles con las
soluciones trabajadas durante el curso y la justificacién de accesibilidad y proteccion
contra incendios. En el momento actual, el video ha cobrado un gran protagonismo por
ser una herramienta que transmite la informaciéon de forma directa y atractiva para los
estudiantes [1]. El objetivo general de |la experiencia didactica fue emplear el video como
recurso para explicar las correcciones del trabajo entregado y que los estudiantes
pudieran comprender qué aspectos debian mejorar y cuales potenciar.

La metodologia seguida consto de seis fases: (1) Entrega de los proyectos a través de un
buzoén en aula virtual; (2) Revision inicial de la entrega por parte de los profesores; (3)
Grabacion del video con el andlisis de las soluciones empleadas y propuestas de cambio
y mejora; (4) Cumplimento de la rubrica de evaluacion y aporte de comentarios de
retroalimentacion; (5) Envio del video; (6) Solucion de dudas sobre la correccidn
mediante tutoria.

Se emplearon como recursos tecnoldgicos diversas herramientas y programas. Las
herramientas fueron dos ordenadores portatiles, una tableta y un lapiz capacitivo. Los
programas, (-) Adobe PDF para visualizar los proyectos, (-) Samsung Notes para anotary
dibujar las correcciones, (-) AZ Screen Recorder para grabar la pantallay el audio durante
la correccion, (-) Google Drive para compartir el video y (-) Microsoft Teams para las
tutorias.

Se grabaron 27 videos, uno por cada alumno que entregd en la convocatoria de mayo.
La duracion de los videos estuvo comprendida entre los 1'52” y los 39°40” minutos,
siendo la duracion media de 19°01”.

Los resultados obtenidos fueron valorados como satisfactorios por parte de los
profesores. En la segunda oportunidad de entrega se pudo comprobar que los
estudiantes habian comprendido las correcciones, mejorando sus proyectos
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considerablemente. A final de curso, se realizé una consulta a los estudiantes para
conocer su opinién al respecto del desarrollo del curso. Un 59% de los estudiantes
considerd que los videos de correccidn eran utiles o muy utiles, un 25% se mostraron
indiferentes, y un 16% nada utiles.

La conclusién principal es que un video resulta un recurso apropiado para que los
estudiantes sean capaces de comprender los errores y aciertos de sus propuestas
constructivas, por lo que el objetivo general de la experiencia didactica se ha
conseguido. Por otro lado, y aunque la opcidn ideal es compartir la retroalimentacién
de los proyectos con el grupo, el video individual permite profundizar en las soluciones
concretas de cada proyecto, facilitando la mejora del mismo.

Reference:
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Abstract

The current research investigates the importance of digital competences, in virtual
pedagogy context, considering that most of the students population in this modalty,
have flaws in the good use of digital tools, that are part of semantic web, and that are
part of learning virtual enviroments, generating dificulties at the time of advancing in
learning processes.

Education has faced with constant changes that have led to transformation. In this way
the lerning processes, teaching and evaluation, are made not just face to face, or small
groups, today education tries to answer social context needs. The investigation Project
since the educational context seeks to contribute to education process within virtual
classroom, hand in hand by one of semantic web tools.

The structure of our proposal have the following components: Identification,
charactherization and implementation of semantic web, which applies to fundamental
topics of teaching and learning process.

Objective: To design a didactic proposal on virtual modaly}ity, from the use of semantic
web tools, in order to strengthen, teaching and learning process for business
administration students, from the Politécnico Grancolombiano.

Metodology: The design of the researching is qualitative type. The initial scope is
descriptive type, based on selected categories for investigation developement: Digital
competences, didactic and semantic web. These constructs were analized through a
survey, and an observation diary.

The survey delimited the categories from digital and didactic competences, in order to
know the perception of the students of the transversal modules of business
admiistration on virtual modality, in information process, comunication and
colaborative learning. Also, observation diary, described each of the enviroment
characteristics of virtual learning enviroment, from Politecnico Grancolombiano.
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Results showed the students interests in the use of technological tools and virtual
enviroments used. There were identified their competences , for the interaction with
different platforms resources, the results granted elements for developement of the
didactic proposal.

) EVA: Entornos Virtuales
de Aprendizaje
. B Innovacién Educativa
Pedagogia virtual

B :: fiinoms
-

Digitales — Alfabetizacién Digital

Aprendizaje
- Colaborativo

Figure 1: Constructs of the investigation.(Source: Own Authorship)

Conclusion: A didactic proposal involves strategies that promote the interest and the
student motivation at virtual classroom, according to this, the investigation group
implemented in the last period,

“interactive chat” proposal, that allowed tutor to synchronous accompaniment with
virtual classroom tools deepening on tematic content, solving students concerns

properly.

Such experience allows to conclude that the success of a virtual didactic strategy, is not
based just in the use of technological tolos, it requires an active participation of the
parts: the teacher based on his experience and knowledge, and the student applying his
competences.
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Abstract

On more than one occasion, the teaching body of universities faces the problem of lack
of participation in the classroom. This fact is perceived as a problem by a large part of
them since participation is considered a key element of student learning, since it
increases, among other issues, motivation, cooperation and the formation of a
responsible citizenship [1, 2] . Specifically, among the benefits that participation entails
for the teaching body, the following stand out: 1) knowing the students, 2) recognizing
the level of understanding of the subject, 3) adapting the speech or subject to
recognized needs, 4) achieving a receptive environment, 5) promote creativity and a
taste for knowledge. For its part, participation involves students: 1) exercising and
improving oral expression skills, 2) expressing doubts, 3) knowing by example, 4)
expressing opinions, 5) increasing their interest and motivation and 6) taking part active
in the learning process [3].

According to the literature, the reasons for the lack of participation in the classroom can
be varied. On the one hand, they can be directly related to the teacher who teaches the
subject: it will depend on the importance that the teacher gives to participation, but also
on the opportunities offered to their students to participate [4]. On the other hand,
more practical or organizational issues such as the size of the class, the interest aroused
by the subject itself or whether participation consists of a percentage in the final
evaluation of the subject should also be taken into account [2]. The literature shows the
importance of the shyness of students to speak in public as one of the key factors for
participation [2,3,5]. Shyness that is reflected in fear or fear of speaking in public,
criticism from peers or the teacher's judgment or evaluation [5]. In short, it is a fear of
damaging one's social image [3].

As can be seen, the factors or causes that influence the degree of participation are
varied. With the aim of facilitating the analysis of this situation and involving students in
reflection —increasing participation—, this communication proposes the use of the
sociodrama technique as a tool to analyze what happens in a specific classroom. This
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tool consists of the representation of a fact or situation experienced by the participants
themselves, a situation of which they are part; after the representation they themselves
must analyze what is represented [6]. Thus, a point of catharsis is reached, one goes
beyond the discourse, acquiring a deep vision of the analyzed event and developing a
group diagnosis that allows to prevent similar situations in the future [7].
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Abstract

The selection process for hiring university professors gives greater value to the
candidates' research experience and the publication of the results of said research [1].
While pedagogical training is an aspect that receives little value. So, finally, teachers who
master their area of knowledge and have a good research profile, but whose training in
the educational field is unknown, are hired [2].

Despite the effort promoted by Bologna [3], many subjects continue to use the
traditional methodology that consists of the teacher giving lectures and examining the
students about how many of the concepts transferred in class they have memorized [4].

Perhaps some additional practice or the resolution of some problems have been added,
but unfortunately on many occasions the methodology is very similar to that used a
century ago. Teachers who have not received pedagogical training continue to use
educational methodologies that perpetuate their concept of education [5]. There is a
relationship between what the teacher does in class and what he thinks about teaching
and about his or her figure as an educator [6].

The present work aims to investigate which aspects of the methodology used in the
subject "Facilities Project" what is taught in the 5th year of the Degree in Fundamentals
of Architecture at the Polytechnic University of Madrid, which is taught with a learning
methodology based on challenges, are better valued by the students and what aspects
of this methodology are susceptible to improvement. For this, 29% of the students of
two successive courses have answered an open survey.

The highest number of responses received, 23%, focus on closeness to reality. It is valued
as a success of the methodology and the matter arouses so much interest that it receives
a third of the improvement proposals collected. It is valued to show real examples of
good buildings from an architectural point of view that adequately integrate their
facilities, to make visits to buildings to see their facilities and also to show photographs
of construction sites in class.
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The next issue in terms of responses received, 18%, is the accompaniment of students.
Individual and group corrections of the students' work are valued, although sometimes
they demand to dedicate more time to this task. They also positively value the
opportunity to participate during classes and the online communication forum used
throughout the week.

Another topic that students show interest in, 16% of the responses received, is the
workload. Although surprisingly half of the students consider it adequate, the other half
consider it excessive.

The rest of the best valued aspects are the focus of the subject and the educational
innovation. The characteristics and abilities of the teachers receive an average
evaluation, and coordination with other subjects, the resources provided, the
organizational issues and the excessive number of students in class are less valued.

It is concluded that the opinion of the students is an invaluable help to see what aspects
of the methodology used are being well received and what other aspects need to be
reviewed.
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Abstract

Education for Sustainable Development (ESD) was endorsed by UNESCO’s 37th General
Conference in November 2013 and was launched at the UNESCO World Conference on
ESD in November 2014 [1]. The common perception was that little more than a change
in teaching or curriculum was necessary; sustainability indicated a change of cultural
paradigm. This ecological worldview entailed a shift of emphasis from relationships
based on fragmentation, control and manipulation towards those based on
participation, mutual respect and collaboration [2]. Being University a subsystem of
society, oriented by its needs, values and norms, a slow and laborious process of change
was foreseen. However, a virus that appears overnight, submits us to rethink many
things. University is called irretrievably to interpret and transform reality creatively
facing the social, economic and environmental challengers. Globalization is called to
serve and globalize all its benefits, both techno-economic and socio-political, as well as
cultural. In this crisis, the raison d'étre of professions and jobs has become evident, they
have been qualified and valued for what they do for others, for the integrity of their
ethics, for knowing how to put the human person at the center of doing and on the
horizon of commitment, beyond profit, security and success. Nothing further from
success and individualistic careerism, the professions have been valued for what they
really are, in order to the common good. In this context, more than ever, competences
proposed by ESD are needed. It is time to change keys in method, form, instruments,
perhaps it is the most propitious moment to not return to a stereotypical and routine
study, market-driven without connection with the community, human being and nature.
ESD prepares learners to understand and respond to the changing world and drives
sustainable development [3]. It produces learning outcomes that include core
competences, which can be summarized in twelve competences: systems thinking,
interdisciplinary work, anticipatory thinking, justice, responsibility and ethics, critical
thinking and analysis, interpersonal relations and collaboration, empathy and change of
perspective, communication and use of media, strategic action, personal involvement,
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assessment and evaluation, and tolerance for ambiguity and uncertainty [4]. Thus, to
develop some new competences new pedagogical approaches have been incorporated,
such as brainstorming, peer assessment, problem-based learning, collaborative
learning, online discussion forums, games and systems simulations, among others [5],
[6], [7], and [8].

The University of the Basque Country (UPV/EHU) has developed the Campus Bizia Lab
programme as an initiative derived from the Project Erasmus University Educators for
Sustainable Development (2013-2016). The aim of the initiative is to promote a
collaborative process between academic staff, service and administrative staff and
students, creating a transdisciplinary community, to respond to sustainability challenges
within the university. It is an initiative driven by the Sustainability Directorate and the
Educational Advisory Service, both belonging to the Vice-Chancellor’s Office for
Innovation, Social Commitment and Social Action of the UPV/EHU. Bachelor's Degree
Dissertations (TFG) and Master’s Degree Dissertations (TFM) from Faculties
(Engineering, Education, Science, Pharmacy, Economics and business) are developed
within the framework of the program. The challenges addressed in the dissertations are
designed and based on needs analysis in the Campuses; thus, they not only provide a
return in terms of participants (students, faculty and staff) learning, but also contribute
to a more sustainable management of the university itself. In the framework of the
programme, several research projects have been developed by staff and students from
the faculty of Engineering of Gipuzkoa (EIG). The departments involved have been
Chemical and Environmental Engineering, Thermal Engineering and Architecture,
responsible for teaching in the degree of Technical Architecture. In this context, new
teaching approaches for ESD have been developed and will be presented in the
conference: a Problem-Based Learning (PBL), TFG in urban planning with LCA and TFG
on the recovery of cement-based waste.

a) b) c)
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Figure 1: a) Images of metal piece, Peine del Viento, ABP. b) Screenshots of campus, LCA. c) Image of
recycled aggregate in the laboratory.
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Abstract

La actividad formativa desarrollada con caracter innovador, tiene como finalidad
procurar una formacién complementaria de los estudiantes del grado de Edificaciéon
mediante la familiarizacién con la literatura propia de las revistas cientificas. El
desarrollo de trabajos monograficos es un complemento utilizado habitualmente por los
docentes con el objeto de que los estudiantes profundicen en algunos temas concretos,
utilizando fuentes variadas que les permitan abordar la tematica con un panorama de
conocimiento mas amplio del que, comunmente, se utiliza en las clases de aula [1].

El uso incorrecto de la informacidn accesible a través de internet hace que estos trabajos
resulten, en muchos casos, una actividad carente de sentido, limitandose a una
busqueda acritica de informacién, con escasa capacidad de andlisis y de aportacion
reflexiva por parte del alumnado. Ello, ademas, implica que la evaluacidn se convierta
para el profesorado en la lectura de textos, copiados en muchos casos, que no permiten
estimar en qué medida la tarea ha contribuido a la formacién del estudiante [2].

Desde la asignatura de Materiales Il de la ETSIE de la Universidad de Sevilla se ha
promovido la realizacion de monografias sustentadas en el analisis de articulos
publicados en revistas cientificas. Este modelo permite evitar algunos de los problemas
antes sefialados, al tiempo que contribuye a que los alumnos se familiaricen con unos
textos que tienen una estructura y lenguaje completamente distintos a los que suelen
utilizar. Asimismo, pretende que el acercamiento al tema objeto del trabajo se haga
desde una dptica novedosa, innovadora, atractiva y mucho mas variada que aquellaala
que los estudiantes se encuentran habituados.

El planteamiento general de los trabajos parte de una propuesta amplia de temas que
qguedan a la libre eleccion del alumno. Los temas propuestos versan sobre asuntos
concretos concernientes a la asignatura, evitdndose en todo momento cuestiones
generalistas. Cada tema o bloque de temas va acompanado de un listado de revistas y
de palabras clave, que sirvan al alumno para la busqueda de materia relacionada con la
materia elegida.

En primer lugar, se debe desarrollar una introduccidn basica al problema; en segundo
lugar, se hace una seleccion de un numero coherente de articulos o comunicaciones,
que el alumno debe analizar valorando las aportaciones fundamentales que cada
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autor/autores realiza sobre el asunto en cuestion; finaliza con un apartado de
conclusiones que resuma todos los resultados del analisis. Excepcionalmente, se
propone que la informacién elaborada se acompafie de casos reales que los alumnos
puedan observar en su entorno cotidiano (nuevos productos, patologias y dafios,
sistemas de ejecucidn,...), de modo que se trate de conseguir un visién lo mas
pragmatica posible del trabajo realizado.

Podemos concluir que este modelo de trabajo monografico, ha permitido promover una
motivacion extra en aquellos alumnos con verdadero interés por el aprendizaje
complementario, mas alld de la materia basica de un programa. También genera un
atractivo importante el enfrentarse a un tipo de fuente de informacién desconocida, en
la mayoria de los casos, como son los articulos cientificos.
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Abstract

Spanish Cabinet declared on Saturday 14t of March 2020, state of alarm in Span to slow
coronavirus COVID-19 spread [1]. Accordingly, universities were closing, forcing
teachers, lecturers, professors, and scholars to turn to remote teaching.

At the end of March, we had about one week to draw up a plan for teaching online. For
both of us, who had never taught an online class, the transition required time and
patience. We had to learn the technology, i. e. Microsoft Teams, which is a collaborative
workspace within Microsoft 365 & Office 365. This is a suite of tools for video chats,
document sharing, workplace conversations, collaborative teamwork, and so on.
Furthermore, we had to identify the best teaching tactics for our chemistry and
construction materials classes of more than 70 students each. We were grappling with
the implementation of the first step of the reform process in a short period of time.

With technological help from Information technology (IT) department, we drew up an
approach for teaching remotely from home. Every day, using Microsoft Teams, we gave
lecture with new explanations and exercises.

There is an essential tip: seek continuous feedback from students. Students need
guestions to know what they have learnt. In addition, we asked for feedback to improve
the class and to make sure they understood the knowledge base. We should have into
account that the biggest risk is that we could become a talking instrument teaching
concepts that students are not following. In this case, students give up.

Conclusion

We are pleased to have met the Information technology (IT) challenges of teaching
remotely. Information technology (IT) could be defined as the use of computers to
transmit, store, and retrieve data or information among other uses. This new approach
took a lot of time, at least twice as much work as a traditional lecture. Firstly, we had to
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be familiar with the IT tools and Microsoft Teams. Then, we spent many hours preparing
the online teaching content. Finally, we performed live sessions to teach them.
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Abstract

This work describes the project submitted to the University-Society-Business 2021 call
for proposals whose aim is to integrate the knowledge and university practices in the
field of energy in buildings into secondary school students. The aim is to define the
energy strategies to be implemented to strengthen the relationship between secondary
education and university studies, by means of a "pilot project" at a secondary school, as
well as to promote Science, Technology, Engineering and Maths (STEM) scientific
vocations in young people, with particular emphasis on the female gender. The project
will carry out an energetic study at a school developed by university research staff and
secondary school students. The aim is to motivate and confirm the qualities of people in
STEM teaching, in order to arouse interest and closeness as well as to promote
education in the subject of energy efficiency in buildings.
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Abstract

La técnica de puzle es un método de aprendizaje cooperativo ampliamente
implementado en dmbitos académicos y que ha demostrado su eficacia en la adquisicidon
de competencias fundamentales y transversales en la formacién. La organizacién en
grupos pequefios favorece la interaccion entre alumnos y la division del trabajo en
tareas separadas, fomentando la interdependencia positiva, caracteristicas
fundamentales en el aprendizaje cooperativo. En este trabajo se presenta la aplicacion
de la técnica puzle a un bloque de la asignatura “Seminarios” del Master en Ingenieria
Sismica de la Escuela Técnica Superior de Ingenieros Industriales de la Universidad
Politécnica de Madrid. Tras su aplicacion se observa que el alumno adquiere de forma
muy satisfactoria los contenidos de la materia, asi como una mejora sustancial en la
formacién en competencias transversales y en el desarrollo de las habilidades sociales.
Los resultados positivos de esta experiencia ponen de manifiesto la necesidad de
fomentar la implantacion de metodologias docentes innovadoras en las ensefianzas
técnicas universitarias.

Cooperative jigsaw method is widely spread in academic environments and it has
demonstrated its efficiency on the acquisition of professional and transversal
competences. The organization in small groups improves the interaction between
students and the work partitioning in independent tasks, promoting the positive
interdependence which is crucial for cooperative learning. The present study applies the
jigsaw method to the “Seminars” course from MScs in Earthquake Engineering at
Universidad Politécnica de Madrid. As a result of the application of this method, it is
observed that the students learn the content of the subject, and improve substantially
the transversal competences and social skills. This study supports the need of
implementing innovative educational methods in the technical studies.
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Abstract

The practical training of graduate and postgraduate students in the AEC areas, is of
major concern in Higher Education. Among the different teaching modalities, laboratory
practice is of paramount importance in subjects with a high technological base, such as
courses of Thermal Installations, Architectural Services etc.

The emergence of Covid19 in the teaching scene has imposed great limitations on face-
to-face teaching, especially in laboratories where students have to share small working
spaces. Even home confinement makes it impossible to access the available equipment.

Both in this exceptional situation and for its eventual dilation over time, or in future
cyclical repetitions, computer-assisted practical teaching is presented as an alternative
or complement to take into account in off-site teaching.

Specific teaching material for laboratory practices has been developed in this project to
support virtual platforms in order to motivate students, improve teaching activity and
enhance practical work both online and offline.

This project seeks to improve activities in practical teaching by means of the design and
use of specialized software, with which students can interact and research using
dynamic models that represent the topic of study.

The main objective is to apply digitization to the improvement of the educational
process. It's about boosting interest through practical aspects that will be useful in the
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development of the profession. In order to reach these objectives, the following
activities have been carried out:

a) An interactive and practical digital workspace has been created and built (Fig.
1and 2).

b) The quality characteristics of the developed work environment have been
analyzed and evaluated.

c) The enhancement actions have been proposed.
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Figure 1: Digital work environment. Air conditioning of buildings. (Own elaboration)
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Figure 2: Control panel. Air conditioning installation. (Own elaboration)
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The results achieved fall within the objectives set and have been found to be successfully
applicable to other Areas of Knowledge, Centres and Schools. In addition, the digital tool
developed is also useful in conventional teaching. It is noted how the digitalization of
content stimulates students’ interest in the topics of study and facilitates the evaluation
process.

This work was supported by the Department of Economic Development and
Infrastructures of the Basque Government (Spain) through the TDCONA4.0 project
“Tecnologias y soluciones para la digitalizacion del sector de la construccién 4.0"
ELKARTEK KK-2019/00075.
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Resumen

En este trabajo presentamos las diversas vias de investigacién que los estudiantes de
Grado en Edificacidon pueden continuar al terminar sus estudios de graduado. Para ello
tratamos, entre otros, temas tan diversos como: estudios tedricos sobre la frecuencia
de resonancia del mortero y el hormigdn [1], formas de propagacion de las vibraciones
en la edificacién y su relacidon con la normativa actual e incluso sistemas de medida y
deteccion de vibraciones.

También se introduce a los alumnos en los diferentes métodos y materiales utilizados
en el campo de la edificacion para reducir dichas vibraciones hasta los limites fijados por
la norma en vigor. Para ello se les propone diferentes detalles constructivos en los cuales
nuestros estudiantes deben de ser capaces de elegir la solucion constructiva que mas se
ajuste al problema planteado.

Nuestro programa educativo (proceso de ensefianza) no se limita al estudio tedrico, sino
gue también se introduce al alumno en el manejo de los diferentes aparatos y sistemas
de caracterizacion de los pardmetros acusticos que intervienen en la transmisién de
vibraciones [2]. Para esto los alumnos deben realizar un modelo informatico que
describa el experimento a realizar, que posteriormente llevaran a cabo en el laboratorio
mediante la realizacién de una serie de probetas con diferentes dosificaciones de
cemento, arena, grava y agua especificadas por el profesor. El objetivo de este método
de ensefianza es que el alumno sea capaz de disefiar sus propios experimentos para
medir la velocidad de propagacion de las vibraciones, para posteriormente compararlo
con el modelo realizado.
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Abstract

Algunos autores indican que en los cursos de secundaria, hacer matematicas significa
soltarse con los conceptos y técnicas de cdlculo aritmético y manejar con claridad las
propiedades de las figuras planas y espaciales [1]. De esta forma, si se transmite a los
alumnos la capacidad de observar y calcular con soltura seran capaces de reconocer los
razonamientos vdlidamente construidos, es decir, aquellos que siguen una secuencia
légica de pasos y que indican que la persona que los efectua ha consolidado los
conocimientos que se manejan.

Si bien es cierto, que a edades tempranas existe un afan por los alumnos para
interesarse por el mundo que los rodea, es labor del docente despertar ese interés y ser
capaz de mantener esa plasticidad de la educacidén que la permite adaptarse a cada
modelo de estudiante. De esta forma, se trata de generar necesidades, y apoyandonos
en el origen histérico del dlgebra seremos capaces de hacerles redescubrir a través de
la geometria muchos conceptos que generalmente se automatizan sin que haya habido
un procesamiento previo de la actividad. Es muy importante en esta etapa equivocarse
y saberse corregir, ademas de relacionar las matematicas con todo lo que nos rodea.

Asi pues, existen puntos de vista (Como en la Educacién Matemadtica Realista), que
defienden que la mejor forma de aprender matematicas es haciéndolas. Para ello,
proponen un modelo docente en el cual, el profesor sirva como guia y los alumnos deban
ir reinventando las matematicas, entendiendo tal reinvencién, como un proceso de
asimilacion en el cual se van descubriendo las diferentes herramientas que los
matematicos hubieron de emplear para solventar ese problema. Como se trata de
ponerse en el lugar de los matematicos, se deben de contextualizar las situaciones,
ofreciendo modelos lo mas reales posibles. Aun asi, existen diferentes niveles de
contextualizacién que dependeran de las capacidades del alumno y del curso de
aplicacién del problema. En las propuestas ofrecidas en este trabajo, veremos un
ejemplo de adaptacién para un curso de 32 de la E.S.O.
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Lo que se pretende entonces, es dar una idea de cédmo realizar un proyecto
interdisciplinar entre asignaturas del mismo curso. Mas concretamente proponiendo
algunos ejemplos de cdmo relacionar las matemadticas y el dibujo técnico que
actualmente se trabajan de forma independiente en el aula, como via para mejorar la
vision global que el alumno tiene de la geometria.
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Abstract

The objective of university education is for students to acquire the knowledge of their
area and the ability to cope with what Barnett calls supercomplexity [1], which consists
of knowing how to cope with the uncertainty caused by a world that is changing every
day in a accelerated way [2]. The problem that university teachers face is to decide
whether it makes sense, in the current context, to continue teaching as it has been done
traditionally or if, on the contrary, we must delve into what Marina calls "The
pedagogical forest" where the proposals pile up, overlap, flourish and wither away [3],
in a quest for innovation for innovation's, sake as an ongoing race to nowhere. What for
some is a sign of vitality, for others is a sign of confusion.

The present research aims to find out how students perceive traditional teaching
compared to a more participatory teaching such as challenge-based teaching.
Traditional teaching is based on an educational model in which the teacher transmits
knowledge, explains concepts and answers questions [4]. Challenge-based teaching
does not focus exclusively on the transmission of knowledge and explores other paths
with greater participation and dynamism [5].

To do this, an open survey is carried out to the students of two successive courses of the
subject "Facilities Project" that is taught in the 5th year of the Degree in Fundamentals
of Architecture, which is developed with the challenge-based learning methodology, and
the subject that they have previously taken "Technical Facilities and Services" which is
taught in the 4th year of the same grade and which is developed with a more traditional
methodology. 29% of the students respond to the survey.

In this survey, students are asked to assess the relationship between both subjects and
to make a proposal for improvement.

31% think that both subjects have a good relationship while 21% consider that this
relationship is bad. 27% state that the 5th year subject is better than the 4th year, while
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1% believe the opposite. 20% of the students have obtained the validation of the 4th
year subject having studied it in another country.

Regarding the improvements indicated by the students, 38% of them are aimed at
improving the relationship between both subjects, while 64% propose improvements in
the 4th year subject. The 5th grade subject does not receive any proposal for
improvement.

It is concluded that the 5th year course in the facilities area developed with a challenge-
based learning methodology receives a better evaluation than the 4th year course in the
same area developed with a traditional methodology. It is detected that this
methodology offers great potential for the renewal of the teaching-learning process.
The research carried out highlights the need to recognize the limitations of the
traditional methodology based on lectures and the poor adaptation to the training of
students that today's society requires.
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Abstract

A 21st-century education is increasingly demanding compared to previous models. The
advent of a health crisis, such as Covid-19, has led teachers to reinvent traditional
lectures and move towards new virtual formats. In the face of the impending global
technological revolution -underpinned by what is already known as the Fourth Industrial
Revolution [2]- it is more pertinent to speak of networks. Especially mention if we refer
to an essential aspect of the human condition, the right to education [3].

This digital transformation process, which is also: economic, social, and cultural, lead to
a considerable increase in our use of electronic media in the classroom. A clear example
is we spent around 80% of our time in front of a screen [4]. It is a seemingly simple
process. Proof of this is that one in three Internet users is a minor. The trend allows us
to guess how more and more people are accessing: digital content, social networks,
online games, and applications of all kinds. Activities convergence in teaching strategies,
such as gamification, flipped classroom, blogging, BookTubers, etc.

This communication proposal offers the opportunity to learn about and discuss how the
digital experience is becoming increasingly evident in an education system that is
becoming volatile and changing [5]. The actors in this internet scenario are the key, as
its use will depend on them: responsible, critical, respectful, and creative. The classroom
demand that this progress be inclusive and sustainable. These elements constitute the
pillars on which the European Commission's new public policies [6]. On a positive note,
we must not forget that the best way to improve the environment is to involve all
citizens, and education provides an excellent opportunity to achieve this.
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Abstract

Cada vez estd mas implantado en nuestra Universidad el Debate Universitario, de tal manera
gue muchas de ellas estan trabajando en la creacion de un “Aula de Debate” como servicio
dentro de la carta de actividades no regladas que nuestros estudiantes pueden realizar.

En esta comunicacion queremos plasmar la experiencia tan innovadora que estamos
desarrollando este curso llevdandonos el debate a nuestras clases como herramienta de
aprendizaje y adquisicion de competencias. Lo innovador de la propuesta es crear un “debate
docente”, “inventarnos” un formato de debate donde nuestro estudiantado, de cualquier area
de conocimiento, se le ofrece el aprendizaje no forzado, de manera natural. Benjamin Franklin
dijo una vez “dime vy lo olvido, enséfiame y lo recuerdo, involicrame y lo aprendo”. Si queremos
que nuestros estudiantes aprendan pensamiento critico no basta con contarles qué es, hace
falta encontrar una actividad como el debate en la que puedan ponerlo en practica. Es una
metodologia activa donde también se ilusiona el docente ademas de poder evaluar contenidos
a cada uno de los componentes. Vamos a adquirir competencias debatiendo, nuestro
estudiantado debera desarrollar todo tipo de argumentos para convencer a un jurado imparcial
(estudiantes y profesor/a).

La transversalidad del proyecto es absoluta ya que se puede debatir sobre cualquier tema,
sefialando que lo minimo evaluable es el contenido, la investigacién que ha habido anterior al
mismo. El objetivo del debate no es alcanzar la verdad absoluta. Por eso, cada grupo ha de
preparar las dos posturas y se sortea la que se ha de defender.

En cuanto al pensamiento critico, podemos decir que se entiende como el proceso mediante el
cual se usa el conocimiento y la inteligencia para llegar de forma efectiva a la postura mas
razonable y justificada sobre un tema, sin dar por validos razonamientos que no lo son. Eso es
un debate.
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Esto permite la realizacién, por parte de los grupos participantes, de un intenso trabajo de
investigacion, documentacion e integracién sobre un tema.

Esto estimula el trabajo en equipo, la revisidn bibliografica critica, el analisis y la capacidad de
resumen, la persuasion etc. Se fomenta el conocimiento y la posibilidad de aprender
divirtiéndote bajo un formato competitivo.

En la mayoria de las ocasiones el docente establece un mismo formato para exponer trabajos o
para explicar un tema. Los compafieros de aula tienden a “desconectar” cuando sus compafieros
exponen. Creemos firmemente que hay que introducir formulas novedosas que animen a las
partes intervinientes de una clase, que ilusionen, que con este tipo de metodologia activa se
impliquen todas las partes, los intervinientes quieren ganar, el publico se involucra y el docente
puede evaluar de una manera muy objetiva al apreciar la preparacidén y conocimiento del tema
expuesto. Todo ello se realiza adquiriendo competencias que no se adquieren de otra manera.
La formacion en retdrica y en argumentacién son las dos grandes olvidadas de nuestra educacion
formal.
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Abstract

The inclusion of Information and Communication Technologies in the academic and
teaching fields, has led to a revolution to which we cannot remain oblivious as teachers
[1-2]. The new educational paradigm requires the development of innovative teachings
that allow rapid and effective adaptation to social, labor and economic situations, in
such a way that various existing barriers are eliminated [3].

The main objective of this work has been the virtualization of different subjects in the
area of Graphic Expression of the School of Industrial Engineering, among which are:
Industrial and Commercial Installations 1l, Computer Applications for Engineering and
Graphic Engineering. The first two are taught in all the Engineering Degrees of the
Industrial Branch and the second one, in the Mechanical Engineering Degree and as an
optional subject in the Electronic and Automatic Engineering Degree.

For the virtualization of the teaching material, the following have been used [4-6]:
- Interactive video tutorials. Including problem solving and case studies.
- Online questionnaires. That allow the teacher to know the student degree of learning.

- Evaluation rubrics and satisfaction questionnaires, to observe and analyze the impact
that this methodology generates on student learning.

- Video tutorships. Both individual and group.
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- Evaluation tests. Design of the task deliverables throughout the course and the exam
at the end.

The tools used to support the designed material have been: "OBS Studio", for making
video tutorials; "Zoom", to carry out the video tutorships; "Moodle", for the preparation
of questionnaires, evaluation rubrics and evaluation processes, for both individual and
group tasks, and the UEx Virtual Campus for the association of video tutorials and other
teaching material, for the automatic assignment of tasks, forums, peer evaluation [6],
etc.

The subjects Industrial and Commercial Installations |l, Computer Applications for
Engineering and Graphic Engineering have been ideal to apply this set of tools, due to
their high degree of dynamism. The application of the teaching methodologies
described, as well as the virtualization of the contents, aimed to complement and
improve the learning by the students, in addition they have enabled active and dynamic
learning, which has received a very good evaluation and acceptance by the students.
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Abstract

The student's motivational orientation is an indispensable factor for adequate learning
during their formative years. The knowledge of motivational orientations allows
teachers to enhance the performance of their students. The objective of this work is to
compare the motivation of students from two Industrial Engineering centers of the
University of Extremadura (Spain). To evaluate these factors, the MAPE-II tool was
implemented. The methodology assesses student motivation by focusing on three
motivational orientations: learn, results and fear of failure motivation. In addition, the
tool allows to know and quantify the motivational orientations of the students through
a questionnaire. The Cronbach's Alpha test was used to analyze the internal consistency
of the student's responses. Center 1 presents a higher value in the learning motivation
dimension, comparing the results of the dimensions obtained in the two centers
analyzed. Center 2 obtained a large increase in the mean value of the second dimension
related to motivation for results. Finally, it should be noted that the fear of failure
dimension shows much higher values in center 2. The analysis of the student's
motivational orientation makes it possible to determine negative aspects of learning and
to be able to establish the necessary intervention measures to maximize their
performance.
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Abstract

Labour market demands professionals capable of putting into practice a series of
transversal competencies beyond the technical knowledge acquired during their
academic training. A change opportunity about university lesson dynamics is observed
in order to promote a continuous learning process to assimilate these competencies [1].

Having this in mind, a pilot experience was designed to synergistically apply Project-
Based Learning (PBL) [2] and Scrum methodology [3] in an Engineering Project subject
within Industrial Engineering School from University of Extremadura. Several students
forming a team were tasked with a collaborative real-based project to foster interplaying
among them. In learning environments, several skills such as diagnose ability, problem
solving, time management, teamwork, active learning, among others, were applied, to
ensure their employability [4].

An industrial construction project was commissioned to teams of four students at the
beginning of the course after explaining the basics of Scrum and the work procedure to
be followed. A work programme structured in three sprints of three weeks each was
designed. The teams were asked to have periodic meetings to know internally the
progress ("daily" meeting). What | did until today, what are the next features | will
implement, and what problems | am having are the questions to answer in these "daily"
meetings. At the end of each sprint, the progress of the work was demonstrated (sprint
review) to the Scrum Master (Professor), who provided useful information about
features to update the Product Backlog and to face the next iteration. A deep reflection
on the team's work process at the end of each sprint (sprint retrospective) encourages
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the development of behavioural and self-organisation competencies. Students were
highly encouraged to invest time in this conversation as it allows them to move towards
the goal.

At the beginning of the first sprint, doubts and difficulties to start the project arose
regarding the knowledge of the Scrum framework. In addition, the teacher conducted
the first retrospective meeting to show the procedure of this event and to ensure a
useful discussion to improve the way each team works. The teacher did not participate
in these events again in order not to interfere in the teams' conversation.

Not all students wanted to participate in this new experience and followed the
previously implemented methodology [5]. Consequently, it was possible to establish
differences between those who adopted the new methodology and a control group. The
results show a greater interest in incorporating functionalities to the object of the
project. Furthermore, an increase in attendance at tutorials was detected. There were
also more consultations with the intention of accessing additional information to solve
problems that arose during the implementation of the project. The success of applying
PBL collaboratively was thus evidenced [6].

It was concluded that Scrum promoted the capacity for self-management and self-
regulation in the face of uncertain situations in which the limits of the project are merely
self-imposed. Carrying out a collaborative project encouraged students to explore their
relationships, putting skills into practice and consequently developing and reinforcing
transversal competencies.
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Abstract

Historically, aeronautical heritage unlike architectural or industrial heritage has not
been tackled so much. In particular, in Seville, which is the only Spanish city where
aeronautical production activity has been developed without a break during the last
century [1], it is surprising to check there is no museum related with this issue.

Computer-Aided Design and Computer-Aided Manufacturing have been taught for 20
years in the multiple degrees that Engineering School of Seville offers [2]. In particular,
CATIA is used in aerospace engineering studies. It is a standard software in European,
Canadian and American aeronautical industry [3].

In our faculty, this important capital investment is rewarded for the high level
knowledge of our students which is confirmed by aeronautical sector industry and their
auxiliary companies which are very satisfied with the knowledge of our students [4].
Consequently, this also involves a strong bet in educational innovation.

As a result of this learning, students acquire enough skills to perform modellings and
virtual recreations [5] which help them in their professional activities and also in other
activities related to rescue and cataloging of aeronautical historic heritage [6], in which
engineers don’t work nowadays. The reason is this kind of activities are not remunerated
professional activities and aeronautical engineers have guaranteed their professional
future in aeronautical production industry.

In order to illustrate all those issues, this paper presents the Modelling and Virtual
Recreation of the Ansaldo SVA 5 biplane, an aircraft which was used in reconnaissance
missions during the First World War, as well as being the first of the series to be used as
a bomber [7]. The main characteristic of this aircraft was its extraordinary speed, making
it one of the fastest aircraft of the time. The initial documentation, provided by an
international museum, consisted of hand-drawn plans and documents referring to the
different verification processes of the aircraft project and the modifications that were
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made during its development to solve different problems. Logically, this documentation
has suffered the wear and tear of time, however, it was possible to intuit measures. This
information could be complemented with the information given by observation of one
of these aircrafts which is displayed in the aforementioned museum.

It is surprising to check the extraordinary similarity between virtual model and real
aircraft. Results of this work, which is one of the many works carried out with similar
quality, supply the results initially expected in the acquired competences.

References

[1] La industria aerondutica en Sevilla en el siglo XX: el caso de industrias subsidiarias de
aviacion (1938-1966). https://idus.us.es/handle/11441/92802, 2018.

[2] D. Morales-Palma, A.J. Martinez-Donaire, G. Centeno, C. Vallecano, Teaching Experience for
the Virtualization of Machine Tools and Simulation of Manufacturing Operations, J.
Materials Science Forum. 853 (2016) 79-84.

[3] F.Hurlimann, R. Kelm, M. Dugas, K. Oltmann, G. Kress, Mass estimation of transport
aircraft wingbox structures with a CAD/CAE-based multidisciplinary process, J. Aerospace
Science and Technology. 15 (2011) 323-333. https://doi.org/10.1016/j.ast.2010.08.005.

[4] C.M. Aguilera, A. Castafneda, F. Guerrero, Past, Present and Future of the Andalusan
Aeronautical Cluster, J. Network-Centric Collaboration and Supporting Frameworks. 224
(2016) 583-590.

[5] I-M. Guitescu, M. Luminita Scutaru, M. Guitescu, P. Nicolae Borza, M. Marin, New Command
Mechanism of Flaps and Wings of a Light Sport Aircraft, J. Symmetry. 13 (2021) 221-235.
https://doi.org/10.3390/sym13020221.

[6] P.D. Fix, From Sky to Sea: The Case for Aeronautical Archaeology, The Oxford Handbook of
Maritime Archaeology, online publication, 2012. DOl:
10.1093/oxfordhb/9780199336005.013.0043.

[7] Recreacion Virtual y Modelado del Avién Biplano Ansaldo SVA 5 en Catia V5 R19.
http://bibing.us.es/proyectos/abreproy/92722/, 2019

56 CINIE 2021


https://idus.us.es/handle/11441/92802
http://bibing.us.es/proyectos/abreproy/92722/

ABSTRACT 5th International Conference of Educational Innovation in Building

VARIED TRAINING ITINERARIES IN THE INVERTED CLASSROOM FOR
BETTER LEARNING

'Alejandra Vidales Barriguete; 2Monica Morales Segura; 3Francisco Gil Carrillo; *Cesar Porras
Amores; >Carolina Pifia Ramirez; ®Fernando Magdalena Layos; ’David Caballol Bartolomé

LETSEM, Universidad Politécnica de Madrid; alejandra.vidales@upm.es
2ETSEM, Universidad Politécnica de Madrid; monica.morales@upm.es
3ETSEM, Universidad Politécnica de Madrid; f.gil@upm.es

4ETSEM, Universidad Politécnica de Madrid; c.porras@upm.es

SETSEM, Universidad Politécnica de Madrid; carolina.pina@upm.es
SETSEM, Universidad Politécnica de Madrid; fernando.magdalena@upm.es
7ETSEM, Universidad Politécnica de Madrid; david.caballol@upm.es

Keywords: inverted classroom; learning styles; teaching material; autonomous learning.

Abstract

At the initiative of a group of teachers belonging to the Educational Innovation Group
"Actitud Constructiva" of the Universidad Politécnica de Madrid [1], during the last
academic year 2019-2020 we presented and developed a proposal to prepare and teach
several subjects using the pedagogical model of the flipped classroom [2,3] with a micro-
learning approach [4,5] aimed at creating more personalized training itineraries and
more adapted to the different learning styles [6] of each student.

The main purpose of the project is to ensure that a greater number of students
understand the fundamental concepts of the subjects and are able to apply them.

For this purpose, micro-videos, short videos, texts and infographics will be used to create
different non-linear itineraries, based on the "Book" and "Lesson" modules offered by
Moodle.

The itineraries will be designed branched whenever possible and in this way students
will be offered different options to learn about a given concept but from different
perspectives, paths or methods, so that through a basic trial-and-error system the
student can choose the one that best suits his learning style.

As an example: When the learner studies any digital resource, a simple test (a short
automatic test, for example) will be proposed at the end of the resource. This test, with
no intention to evaluate, is intended to give immediate feedback to the learner on the
understanding of the concept studied.

- If he/she passes the short test, it is assumed that he/she has understood the concept
and can therefore choose to advance in the itinerary in a linear way towards the next
digital resource that aims at acquiring understanding of another concept.

57 CINIE 2021


mailto:alejandra.vidales@upm.es
mailto:monica.morales@upm.es
mailto:f.gil@upm.es
mailto:c.porras@upm.es
mailto:carolina.pina@upm.es
mailto:f.gil@upm.es
mailto:david.caballol@upm.es

ABSTRACT 5th International Conference of Educational Innovation in Building

- If he/she does not pass it, the itinerary "advances" horizontally so that he/she accesses
another digital resource in which the same concept is explained in a totally different
way.

- If he/she passes the corresponding short test on this second occasion (which does not
have to be the same), it is again assumed that he/she has understood the concept and
can therefore choose to advance in the pathway in a linear way to the next digital
resource that aims to acquire understanding of another concept.

- If he/she does not pass it, the itinerary "advances" horizontally again...etc.

The procedure will be repeated as many times as necessary, increasing the number of
ramifications according to the needs of the students and the complexity of the concepts.

At present, several teachers of different subjects are cooperatively preparing their
subjects using the inverted classroom pedagogical model. The subjects that have
committed to participate in this edition have been the following:

- Undergraduate and Double Degree (ETSEM): “Mediciones y Presupuestos”;
“Organizacion de obras”; “Construccion de estructuras de acero”; “Fundamentos
de Materiales”; “Materiales 1”

- Master MITE (ETSEM): “Aislamiento y Acondicionamiento Acustico”

- Master's Degree in Acoustic Engineering (ETS Industriales): “Sistemas
Constructivos”.

We look forward to presenting the results of this exciting educational innovation project.
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Abstract

Higher education is immersed in a continuously changing context, so the scope and
results of the reflection currently being held about its future will condition the trail and
mission of universities as social institutions. Due to the recent lockdown universities
scrambled to accept and use new communication technologies in the teaching context,
thus enhancing their digital transformation. Such an experience has the digital
transformation of universities jump into the spotlight [1, 2]. Indeed, more than a few
universities are boosting vice-rectorates of Strategy and Digital transformation. This
passes through the modernization of equipment, facilities and digital media, but must
involve a widespread set of measures to tackle with two pending tasks: the digital divide
and inclusion. There is wide range of action in technology, from ethical and holistic
perspectives.

The closure of classrooms in higher education during the 2020 spring semester forced
the institutions to undertake a sort of decisions and transformations so that the
educational agents could adapt their strategies to put together digital systems needed
for remote teaching [3]. Instructors struggled to tailor creative ways to boost student
engagement and encourage students to participate actively [4]. The main bottleneck for
lecturers consisted of adapting their teaching methods to the instruments available and
the physical and social constraints. Meanwhile students had to modify their learning
strategies although their adaptation to the use of digital media worked fine in general
[4, 5].

The authors developed a variety of approaches to boost student engagement and active
learning to compensate for the shortcomings implied by the remote teaching: remotely
oriented teamwork assignments, online classroom response systems, web-based tools
for autonomous learning and more intense student follow-up [6, 7]. In this regard,
Learning Management Systems, Online meeting software, e-textbooks, multimedia
content and short repositories of web-based problems and exercises became valuable
tools [8].
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This study summarizes an analysis of the students’ perspective on the use of digital
technologies and e-resources to communicate with lecturers, and of the goals and tasks
in which students use the technologies [9]. This study seeks to understand what their
expectations are, thus collects students’ perceptions and feedback with the aim of
implementing further teaching measures.

The information collected comprises lecturers’ perceptions, final grades as well as online
guestionnaires delivered to students. The indicators about perceptions feedback include
the usefulness and benefits of the system employed, the agreement between
expectation and system performance, satisfaction upon using the system, and the user
readiness to continue using the system in future courses.

The authors concluded that the higher education has given a step forward to the
education of the future, which is mainly digital, not only technologically but also in the
way that students communicate with instructors, and the latter attract their attention.
In view of both lecturers and students’ expectations, some features and strategies have
come to stay. Remote sessions have replaced in-person meetings, face-to-face tutorials
have evolved to online ones. However, there is much room for improvement regarding
online exams, as they have become a field of huge controversy.
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Abstract

On 13 march 2020, the academic situation changed worldwide due to COVID 19, which
observed a lack of control of cases. It was decided to move completely to an online
methodology as a precautionary measure. This was a challenge for education as they
had to adapt lessons, exercises and exams in a short period of time.

This situation has stretched the capacity of teachers and students to adapt. Online
platforms have also been involved providing licences to facilitate the attendance to
classes, such as Zoom, Moodle exams, Collaborate, Microsoft teams, Discord... [1].

For this article we will focus on the results of this method, how the teachers and student
react and finally if we are going to have occupational sequelae. In previous similar and
generalised studies, we have been able to observe that’s up to the speciality studied,
benefits or detriments can be drawn for the student. Drawing on quantitative and
gualitative findings from a survey, it’s said that results and satisfaction do not always go
hand in hand [2].

It’s important to clarify sampling have been done in a technical subject (installations) in
which have exercise and a taller to see how it work.

We must come to terms with the fact that we leave in a new technological generation
and this situation give us the change to improve our outdated teaching methods. For
this reason the government has invested in this technological progress, but not enough

[3].

Online training must also pay attention to its main skills, mostly related to the absence
of face-to-face interaction, both with peers and with teachers, a fact that students are
aware of. Hence the numerous proposals related to the combination of distance and
face-to-face actions, or blended learning, increasingly recognized for its ability to
overcome the disadvantages of an online only training, adding the possibilities that
distance training offers us.

Therefore, consulting the students will allow us to identify the advantages,
disadvantages, barriers and opportunities related to the use of ICTs in the training of our
students.
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Abstract

Sustainable construction for undergraduate students usually focuses on providing them
with theoretical and practical knowledge on energy efficiency, waste management and
the life cycle of construction materials. Unfortunately, the course programming at our
University (4 hours/week - one semester) does not allow to teach every related topic in
the field of sustainable construction. However, our research group has found an
opportunity in Erasmus+ projects that imply developing knowledge on certain
innovative topics and transferring it through new teaching material and activities that
are applied during the course [1]. Thus, students benefit from these projects by receiving
specialized contents on cutting-edge topics from an interdisciplinary international
research consortium.

In this paper, some of these experiences are presented and the specific teaching
methodologies are explained. Among the topics involved are BIM-LCA integration,
environmental impact GIS representation, circular economy, and innovative
technologies for the sustainable refurbishment of buildings (Figure 1). According to the
environmental impact assessment methodology applied by the researchers, these topics
require a previous introduction to cost estimation in order to determine the resource
needs (i.e. materials, manpower, machinery, energy, water, etc.) for the case study [2].
Resource needs will be estimated for the building’s life-cycle phases on which the
assessment focuses. This is a crucial stage of the analysis as these resources will be
translated into environmental impacts through conversion factors [3], [4].

The general methodology described above is then integrated with innovative tools such
as BIM or GIS to generate visual representations of the results obtained. BIM has been
proven to be of significant help in the assessment of the environmental impact of
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projects by allowing the visualization of the most contaminant building elements during
early design stages based on a color palette [5]. In order to achieve that feature, the BIM
model must be integrated with LCA data that make it possible to assign the
corresponding environmental impact to each building element [6]. Thus, practitioners
and students can gain understanding on the potential strategies to reduce a project’s
environmental impact by identifying those elements and analyzing the possible causes
and alternatives [7]. Once this has been achieved, circular economy concepts can be
easily applied to construction materials to enhance their reduction, reuse and recycling
potential.

If BIM-LCA integration is useful for analyzing individual projects, GIS tools can be of
invaluable help in the analysis of neighborhoods and cities. To that end, estimation
methods are required for obtaining an approximation to the environmental impact of
different buildings, which is usually achieved by defining a set of building typologies
representative of the built environment. GIS then allows enriching maps with new
information layers to generate heat maps that consider different environmental impact
categories.

In our experience, undergraduate students, knowing in advance the usual contents of
the sustainable construction subject, positively receive these unexpected information
pills on innovative methods. The immediacy of the knowledge generation and transfer
process carried out by the researchers produces more natural, unguided and
spontaneous lessons with students participating with a more curious and motivated
attitude.

Figure 1: Schematic: Integration of BIM technologies + Circular economy.
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Abstract

Spatial visualization skills are considered essential for a variety of professional careers,
especially those related with architecture, engineering, and construction (AEC). A
number of studies have proven that these skills are progressively acquired by AEC
students during their years in college, being necessary specific pedagogical approaches
for this purpose. Other 3D native design software has been proved to exert a positive
influence on the spatial abilities of students in several fields, such as fine arts or civil
engineering. In the field of AEC, BIM software stands out as an appropriate tool for this
purpose, as it supports 3D-native design. This study was conducted to clarify the
influence that working with BIM models has on the spatial abilities of the students to
visualize constructive components in 3D; it was hypothesized that the effect would be
positive to some extent, as in similar disciplines. To that end, an experiment was
conducted with 73 undergraduate students in construction engineering, who attended
an intensive 4-week workshop where they had to work with BIM models. The
improvement in their spatial abilities was measured by the Mental Rotation Test (MRT)
and, besides, a satisfaction survey was conducted. The results indicate that MRT scores
improved between 3.8% and 15.5% and that students felt highly satisfied with this
pedagogical approach. These results aim to help in implementing BIM in the academic
curricula to maximize the educational outcomes of the students while gathering their
assessment of BIM-based teaching methodologies.
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Abstract

Many times, ADHD ignorance makes people to make disrespectful comments,
generating delays in the educational system, when they are actually students with
special educational needs. The aim of this work is to bring professionals who can
generate tangible educational changes, closer to people that interact with ADHD
children somehow or other [1]. This way, social conscience (about 1 of 20 children suffer
from this type of disorder) in the hopes of reaching an alternative future is attempted.

There is a general tendency, especially in teachers who have been accommodated to
their job, to brand ADHD students as “stupid”, “unmanageable” or “lazy”, increasing
their workload, instead of taking their disorder into consideration [2]. What is more,
punishments as sitting alone or keeping them in for recess are imposed, scolding them
constantly and limiting their creativity. This behaviour provokes uncontrolled anxiety in
students who only want to be accepted by the teacher and their schoolmates, and
generally, end in school failure cases if they could not meet someone who cares about
their disorder.

Actually, the problem is not as difficult as it looks, there are lots of examples, some of
which we will explain in this paper. Only diagnosis improvement and medical treatment
by health professionals, in addition to some better teacher training is required in order
to integrate these students into classroom dynamics successfully. But this is only
possible, if they can count on parent’s collaboration and daily work at home and school.

Luckily, there are a great number of education professionals who have become aware
of this disorder and are investigating and innovating new techniques every day that are
very useful to improve their efficiency when they are in class. Besides these
professionals, we have the possibility to join forces with associations and families with
ADHD children, who provide us a closer view of ADHD children’s day-to-day, helping us
to understand their usual behaviour. The main aim of this work is to report and make
educational community aware of the existence of this problem, providing as well. New
ideas and show some leading methodologies directed towards the integration of this
type of students in the general classroom dynamic.
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Abstract

The science learning goals of laboratory experiences include enhancing mastery of
science subject matter, developing scientific reasoning abilities, increasing
understanding of the complexity and ambiguity of empirical work, developing practical
skills, increasing understanding of the nature of science, cultivating interest in science
and science learning, and improving teamwork abilities.

The research suggests that laboratory experiences will be more likely to achieve these
goals if they are designed with clear learning outcomes in mind, are thoughtfully
sequenced into the flow of classroom science instruction, integrate learning of science
content and process, and incorporate ongoing student reflection and discussion.

Computer-based representations and simulations of natural phenomena and large
scientific databases are more likely to be effective if they are integrated into a thoughtful
sequence of classroom science instruction that also includes laboratory experiences.

In this paper we present a set of laboratory experiments that have to make our building
engineering students to design appropriately different types of bridges by West Point
Bridge Designer program [1-2]. It is a free program that will introduce you to students
through an authentic, hands-on design experience. This software provides you with the
tools to model, test, and optimize a steel highway bridge, based on realistic
specifications, constraints, and performance criteria. With this program the building
engineering students can to create your design with the next steps: Select a truss
configuration; Draw the joints and the members; Load test your design; Modify your
design as needed to pass the load test (Remember that no design is ever accomplished
on the first attempt); Optimize the design to minimize the cost of the bridge. The design
of the members can be changed as follows: material, cross-section and size. During the
load test members in tension turn blue and members in compression turn red. The
intensity of the color depends on the force to strength ratio. If the color is bright red or
blue it means the internal force of that member is nearly equal to the strength.

An optimized design has the members loaded close to their strength. If time allows try
a different truss configuration (Pratt Deck Truss, Warren Deck Truss, etc.) to see if the
cost can be further reduced. Finally, the students present your design:
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e Submit a drawing of the design with dimensions.
e Submit a material list including itemized cost and total cost for the bridge.
e  Submit an evaluation of the truss you used in your design.

e Deliver a presentation to the class which describes your design, the advantages
of your design, truss analysis, the cost, and a self evaluation of the process you

used to arrive at the final design.
X 1
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In this form, the student can analyze how the type and direction of stress applied affect
the selection of the material and the cross section, how can the forces of compression
and tension work together to make a stronger bridge and why it is more expensive to
use many different materials and sizes rather than just a few in your design. The next
step is to build a model of the bridge to measure stresses and compare the experimental
results with those obtained with the program.
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Abstract

Students always ask professors to connect their teach with professional reality, in a
similar way to how Bologna’s Plan understands the design of University degrees [1].
Therefore, our teaching research is based on the resolution of an actual specific
constructive problem, whether: it is constructive injury, incorrect adaptation to current
regulations, sustainability improvement, etc. Then, the chosen problem will be treated
by students on the condition it was a present issue that a client could propose to them.
In order to promote teaching transversality, each of subjects contributes a student to
the project who will be the expert in that area of knowledge. The experience is
articulated through groups of students from different subjects, even different years,
who face developing an architectural project as if they were employees in a company.
The result should be the necessary documentation to implement the project, since it
could be presented to the person in charge of approving it, even it could be built.

The main aim is to put students in an actual job, similar scene as it will be the
development of their work, in this way motivate them, since they will have a tangible
result that can be implemented. Also promote interdisciplinarity, as well as coordination
transversal and vertical, not only within same grade, but also in grades that have
complementary competencies: building engineering, architecture or business
management. As secondaries aims, it is pretended students learn to manage and
organize work both face-to-face and virtual way. The assumption of responsibilities in
front of a work group, too.
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During research, surveys and samplings will be carried out thus to obtain data with
which to estimate the learning provided by this experience, on the other side, also to
assess motivation and help student’s approaches to certain difficult subjects.
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Abstract

Technological advancement and it has transformed how activities are performed daily.
In the context of education, especially learning, educators now could introduce and
integrate play-based learning activities via technology. The incorporation of play in
learning has seen the emergence of a unique concept of game-based learning [1].
Actually, students become increasingly bored and engage in off-task behavior, such as
doodling on their lecture notes and using social media on their mobiles and laptops [2].

The platform Kahoot is a result of the Lecture Quiz research project initiated at the
Norwegian University of Science and Technology in 2006, where multiple prototypes
were developed and evaluated through experiments over several years [3].

Educators need to consider elements such as motivation and whether the platform is
likely to foster and reinforce learning, and the present study analyzes the possibility of
the use of Kahoot in the university education.

Kahoot is a learning-based platform for all kind of ages, and one of the main advantages
of Kahoot is the option to choose between the individual game or multiplayer. For this
option, the students can check their previous and current knowledge. Kahoot helps to
develop their curiosity on a topic, to challenge themselves and to create a sense of
achievement. For professors, it is a useful tool to use as a formative assessment. In
highest levels Kahoot helps the students to develop their teamwork Skills, develop their
decision-making capacities as well as improving their critical thinking.

Also, Kahoot offers the possibility to create quizzes or surveys about every subject.
Surveys suit better the higher levels while the quizzes work very well in all different
educational levels.

It is verified that the innovation with the use of Kahoot in the classrooms implies an
improvement in the communication with the students and is applicable to the highest
levels of teaching. It is concluded that the main advantage is the feedback that they
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report to the teacher who can immediately know if their educational task is being carried
out successfully, as well as self-assessment by the students. This platform is very valid
both to analyse the knowledge of the class as a whole and to identify the weaknesses of
each of the students, all focused on the possibility of reinforcing the knowledge that has
not been assimilated.
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Resumen

En el contexto universitario, la innovacion educativa se reconoce como uno de los
principales instrumentos de la transformacion docente, siendo la transformacién digital
parte de la misma, lo que convierte a los recursos tecnoldgicos en herramientas utiles y
cotidianas.

Actualmente ofrecer una educaciéon de calidad, mas si cabe con la experiencia que
debido a la situacion de COVID-19 se ha tenido que asumir en el ambito de la docencia
universitaria, destacando por ser totalmente diferente e inesperada, ha supuesto un
reto y un desafio para los docentes [1], [2], [3], cuyo objetivo principal se centra en
garantizar un aprendizaje efectivo que posteriormente pueda ser aplicado en el
contexto profesional.

En la presente investigacion, a través del proyecto de innovacion docente desarrollado
por el equipo de profesores firmantes, el estudiante desarrolla su propia experiencia de
aprendizaje y participa activamente de ella al poder aplicarla en la realizacién de
practicas de distintas asignaturas y mucho mas relevante, hacerlo de forma efectiva y
directa durante la realizacion de su trabajo fin de master o grado sobre casos reales.

El objetivo de esta ponencia es, por tanto, destacar la importancia de los cambios
educativos y pedagodgicos que exige tanto la adaptacién de la docencia a las nuevas
situaciones como la posibilidad de aprovechar los recursos disponibles para ser
aplicados en distintas titulaciones (master y grado) simultdneamente.
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Para ello se presenta la experiencia de innovacidn realizada por un grupo de docentes
de la Universidad de Granada que imparten materias en el Master Universitario en
Ciencia y Tecnologia en Patrimonio Arquitecténico (CiTPA), Mdaster Universitario en
Rehabilitacion Arquitecténica (MARA) y Grado en Conservacién y Restauracion de
Bienes Culturales. En ella se aborda la elaboracion de material docente inédito (videos,
manuales para la aplicacidon de técnicas analiticas y uso de software especializado todo
en version bilinglie), para su integracién en diferentes asignaturas en las que se precisa
dar a conocer diferentes técnicas de investigacion, utilizacion de software especifico y
actividades operacionales precisas que son utilizadas para la caracterizacion de
materiales.

El aprendizaje basado en competencias a través de la ensefianza virtual incorpora
nuevas formas de ensefiar y aprender, permitiendo reinterpretar la docencia y hacer al
estudiante el verdadero protagonista de su aprendizaje. La innovacién ofrece a los
estudiantes una experiencia real y aplicada que tiene una implicacidon practica y
profesional inmediata, aprovechando las habilidades de las nuevas generaciones.

Los resultados, esperados en las futuras evaluaciones, deben ser analizados tanto de
forma individualizada como para el conjunto de asignaturas incluido el trabajo fin de
grado y trabajo fin de master, siendo reconocido de antemano el buen resultado y las
facilidades que en el ambito del docente supone el trabajo en equipo, el reconocimiento
de habilidades y la seleccion de competencias comunes entre distintas asignaturas y
niveles formativos.
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Abstract

The University of the Basque Country (UPV/EHU) has been developing since the
2017/2018 academic year a program called Campus Bizia Lab (CBL) in order to solve
several of the challenges and problems that are generated within the framework of the
university and society in general. The program promotes a collaborative structure for
project development within the framework of Education for Sustainable Development
(ESD) [1] using the campus as a laboratory and in which different types of personnel
(students, teachers and administration and services personnel) actively participate.

On the other hand, we are currently facing a state of health alarm due to the COVID-19
pandemic that is also having a notable influence on the university community. In this
sense, the ventilation of the classrooms and the rest of the spaces in the centers has
become very relevant in order to reduce the risk of contagion.

Due to this, it was proposed to participate with a project in the CBL call framed within
the Healthy University challenge. The project aims to generate a manual of good
practices that allows an improvement in air quality in university spaces and to design a
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methodology for decision-making for the renovation of spaces with insufficient air
quality. The initiative tries to place the user of university spaces as an active actor in
improving the health of their workplace and provoke their learning supported by a real-
time monitoring system.

The main idea of an educational approach based on the Problem-Based Learning (PBL)
methodology [2] is that the student addresses real current problems as a vehicle to
promote learning in an active and participatory way. Due to this, it was considered
appropriate to guide the theme of one of the TFMs within the project proposed in the
CBL call in order to address the current problem of IAQ in university spaces.

This research focuses on the general structure that is being carried out in the CBL
framework through the direction of a TFM where an approach with ESD competencies
is being implemented and in which the participation of both students and university staff
takes on vital importance. On the other hand, from the technological perspective, the
use of ICTs is being important for the development of this project. The combined use of
loT and OSP technologies is allowing the development of a system for environmental
monitoring and the monitoring of the correct ventilation of educational spaces [3,4].

The results obtained so far show a high motivation and interest of the students, the
involvement of the university staff and, in general, the collaboration of the university
community. This shows how the new educational and research paradigms based on
open science, citizen involvement or urban laboratories can have a great place and a
notable impact in terms of the transfer of knowledge to society and thus be able to
address current problems.
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Abstract

Plastic and Visual Education’s aim is to make the students acquire the perceptive and
expressive skills needed to understand reality and to interpret and appreciate, with
sensibility and aesthetic sense, the pictures and plastic works surrounding them, starting
with the knowledge and use of some of the traditional plastic languages (drawing,
painting, sculpture and engraving) and of those related to the ICT’s (photography, video,
cinema and computing media), which require further skills for their use [1]. Plastic and
Visual Education claims, as well, to foster the development of imagination, creativity,
emotional stability and self-stem; to favor critical thinking and cooperative work; to
inculcate on the students respectful and critical attitudes towards the diversity of artistic
and cultural expressions; to gift the students with the needed skills in order to use the
elements of visual and plastic language as expression resources and to prepare them to
enjoy the natural, social and cultural environment [2].

Nowadays, with the new legislation in education, our subject is being relegated more
and more to the background of the educative system. With this kind of works, it is meant
to stand out the importance that, socially, being able to express properly has, not only
verbally, but also through graphic representation techniques. Activities like the ones
proposed in this article, manage to develop the creative capacity of our pupils and to
improve their manual skills, and to speed up the connections between what is thought
and what is transmitted.

One of the main functions of the Plastic and Visual Education subject is to sensitize the
students with the work of artists from other ages, getting to know the different
techniques used at that times, as well as the historical and sociocultural context in which
they lived [3]. It suits, therefore, to start with the study and comprehension of the
elements that set the plastic and visual language up to reach later on to an articulation
of it in different compositions, with an expressive or descriptive intention. For this, it’s
proposed a first task, which requires of the exploration, analysis and appreciation of the
work of a known artist, to, afterwards, carry out a manual experimentation of the same
work through the use of the same techniques that were used in the epoch in which it
was created.
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In most of the activities that we carry out throughout our life we are accompanied by
other people. Since we are born, we belong to groups naturally or moved by our
interests and concerns, derived from the different activities that we perform. Is due to
this fact that working cooperatively with other people means a possibility, both for the
individual development and for the social development of the person, as far as the
acquisition of rules and values is implied. In the second proposal of this article, the
guidelines needed for the proper implementation of a group work that was carried out
with Good results in the classroom are given.
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Abstract

Traditionally, public universities in Spain are focused on face-to-face learning. However,
due to SARS-CoV-2 global pandemic, they abruptly transformed to online learning during
the confinement period. In this sense, scarce subjects are prepared to that radical
change, particularly those in which theoretical-practical methodology is applied.

This research comprises the subject Building Installations | of the Degree in Building
Construction of the Universidad de Sevilla. A second course mandatory subject, in which
all the installations concerning housing are considered. Professors used to split the
contents in theorical lessons and practical applications on a specific case study by using
project-based learning methodology [1].

Due to the online learning, an important transformation of the subject into information
and communication technologies (ICT) was carefully prepared based on the previous
experiences of the professors in previous Erasmus+ project [2]. An over-effort was
carried out by all the professors to maintain constantly the contact with the students
and carry out all kinds of actions which favored the follow-up of the lessons. As an
example, the first video was visualized the first week 123 times by the 108 students

enrolled.
Table 1: Rates applied in the last three years
Rate Years Relation
2018 2019 2020 2020-2019 | 2019-2018
Efficiency 60,61 50,89 51,16 0,27 -9,72
Performance 36,36% 43,18% 78,57% 35,39% 6,82%
Success 71,43% 68,67% 93,62% 24,95% -2,76%
Not qualify 49,09% 37,12% 16,07% -21,05% -11,97%
Fail 14,55% 19,70% 5,36% -14,34% 5,15%
Repeaters 51,52% 64,39% 62,50% -1,89% 12,87%
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Once the subject had finished, rates were extracted (Table 1). The most relevant rate is
Success, being more than 93%. This rate is related to the rate of Fail (5.36%).
Additionally, the rate of Performance reaches above 78%. To highlight the large number
of repeaters (62.50%) at the start of the academic year, which will be reduced in future
years considering the previous rates. If we compare with previous courses, rates of
Performance and Success are the most significative, surpassing 35% and nearly 25%,
respectively, compared to the previous course.

Considering the singular circumstances, an increase in students that continued the
course in online mode was detected. Besides, the involvement of the students enrolled
had increased considerably considering the rates of Performance and Success. Further
education strategies must be developed in the subject learning from the coronavirus
crisis to be more resilient with future challenges.
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Abstract

Teacher training has evolved as society has done. The dynamic process of widespread
change has a significant impact on people's way and quality of life, and thus, it is
necessary to integrate it into society's education system and, consequently, into teacher
education [1].

Continuous social changes require teachers of future generations to focus on the
development of personal and professional skills, introducing new teaching and learning
methodologies in the classroom. This paper analyses the application of RBL (Research-
Based Learning) [2] methodology in the subject of Programming in the Master's Degree
in Teacher Training.

The aim of its application is to personalize learning and bring it closer to the reality of
the professional future. For its implementation, the CTMTC model (Comprehensive
Training Model of the Teamwork Competence) has been followed, which allows the
verification of individual work within group dynamics [3].

The aims of this study are: In one hand, to analyse the degree of personalisation of
learning through RBL and, on the other hand, to assess the contribution of the RBL active
methodology to student learning. In order to get these objectives, a focus group was
held at the end of the course and the student evaluation surveys were analysed.

RBL methodology combined with collaborative work has been successful and has given
good results. This methodology has provided an answer to a problem pointed out in
previous courses, regarding the diversity of levels in terms of students' prior knowledge
of the subject. The students have valued RBL very positively, allowing them to adapt
their level of knowledge according to their academic background, thus getting closer to
the reality of teaching and getting to know the daily challenges of the profession.
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Findings show that collaborative work under a research-based learning methodology is
effective to personalize learning for students. Active methodologies shown in this case
study are presented as solutions to common problems in university courses. RBL
combined with collaborative learning helps to increase students' involvement and
engage them in their own learning. Furthermore, the obtained results will allow the
creation of a knowledge network which shows possibilities to grow and be updated
every year. The analysis of the effects of this network will be the motivation for further
studies, but it is hoped that this study will help to improve current results.
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Abstract

This study attempts to collect the most relevant contributions to the long list of
requirements to be met in new educational spaces to adapt to the challenges of today's
society. If a year ago we were talking about the search for interaction in the design of
educational spaces as a means to achieve the objectives set by Education for Sustainable
Development (ESD), now the debate seems focused on health due to the demands of
the script. The arrival on the scene of a sinister character, covid19, has revealed several
issues that have always been present and others that would be worth considering.

On one hand, the crisis has revealed the weaknesses of online education. In the three
months of online education, technology has not managed to match the results of face-
to-face education [1]. There is consensus in affirming that in the future we should go
towards a hybrid model, part physical and part digital. But if there is one thing we have
learned after confinement, it is that physical space matters because there are things that
the digital environment cannot provide.

On the other hand, this pandemic crisis could allow us to turn issues already announced
in the sector into reality, such as the flexibility of spaces to adapt to new methodologies
and changing circumstances, the connections with the natural environment, or the
improvement of environmental conditions. Some scholars go further and talk about
conceiving antivirus built environments, which might provide us with security and take
care of our health, both physical and emotional [2].

Finally, the pandemic is presented as the last challenge for the school building. The most
important question some are asking is how do we keep distance, even temporarily, in
learning environments while making sure it doesn't become the overriding principle in
space design? How can we do it without sacrificing the necessary social and emotional
connection right now? [3]. How can we ensure that schools continue to promote
autonomy and collaboration, exploration and creativity among students?
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Resumen

Cada vez mas, se busca una personalizacién e individualizacion en el aprendizaje del
estudiante, este es uno de los grandes retos del docente que busca una metodologia
centrada en el estudiante (1). Asi mismo, se estd extendiendo el uso del big data en
multiples sectores de la sociedad, entre ellos, la educacion.

El aprendizaje adaptativo es una metodologia que permite conseguir dicha
personalizacion e individualizacion mediante el uso del big data para conseguir abarcar
las necesidades de aprendizaje. (2) Este proceso sistemdtico busca analizar las
necesidades del estudiante y los objetivos del curriculo y de la proyeccion profesional
de este para seleccionar las actividades y los recursos que le permita alcanzar dicho
logro. Asi mismo, se plantean procedimientos de evaluacion del aprendizaje guiados y
revisados por el docente. (3) Los pasos del proceso son: en primer lugar, se recopila la
informacidn interna (debilidades y fortalezas) y externa (amenazas y oportunidades) del
estudiante mediante una matriz DAFO; en segundo lugar, el estudiante realiza una
analisis metacognitivo de su aprendizaje; en tercer lugar, la plataforma digital de
adaptive learning elabora un plan de trabajo al estudiante que le motive y le plantee
diferentes retos adaptados a su situacion personal de aprendizaje; y, finalmente, el
sistema se retroalimenta constantemente del proceso elaborado por el estudiante e
informa al docente para que ajuste el itinerario y resuelva las dificultades individuales y
grupales de forma personal. Este proceso facilita el avance y la consolidacién del
estudiante que transmite al docente los resultados para que este evalle teniendo en
cuenta su evolucion.

En definitiva, este aprendizaje adaptativo facilita la metacognicién del estudiante y la
practica docente (1) y consigue un aprendizaje activo ya que recae en el propio
estudiante, lo que le motiva y le compromete a seguir avanzando en ello (2). Este
aprendizaje hace que sea auténomo y no requiera de un control constante del docente,
es el estudiante el que evoluciona por si mismo. Finalmente, se consigue un aprendizaje
perdurable y facilitador en la evolucidn de la adquisicion de los diferentes conocimientos
relacionados con lo aprendido. (4)
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Resumen

Cuando hablamos de la funcidn directora en las escuelas, lo relacionamos directamente
con una figura de autoridad que pone reglas y orden en la institucion que dirige. Sin
embargo, esto va mucho mas alld, ya que se requiere de una persona capacitada que
desarrollo no solo la funcién de autoridad, debe gestionar, proponer proyectos, resolver
problemas, pero sobre todo orientar y asesorar a los docentes a su cargo. Debe ser un
elemento importante para cambiar las practicas educativas e innovar en los métodos
utilizados dentro de las escuelas.

El desarrollar técnicas de realimentacion productiva para docentes, promovera la
confianza de los mismos y comprometera a los directivos a estar al pendiente de lo que
sucede en cada aula de la escuela en la que trabaja. Siendo lideres académicos que guian
de forma correcta y con elementos claros a los maestros sobre los procesos de
adquisicion del conocimiento de los alumnos.
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Resumen

Ingenieros, arquitectos y proyectistas vinculados a proyectos de energia solar vy
climatizacidn de edificios, se enfrentan diariamente a retos importantes relacionados
con el dimensionamiento de instalaciones. Sus resultados son indudablemente
vinculantes en lo relativo a la construccién de un completo trabajo de seleccién de
paneles solares fotovoltaicos o colectores térmicos, equipos de climatizacion,
aislamientos termoacusticos, tipologia de cristales, etc. Y entre los factores que influyen
en la generacion de produccidn eléctrica o térmica solar o en el certificado de eficiencia
energética de edificaciones, hay un factor clave que en ocasiones se olvida con
frecuencia: la irradiancia solar recibida (o no) por el objeto de analisis en cuestién. La
posible presencia de objetos situados en la linea norte-sur del mismo modifican muy
notablemente Ila incidencia directa de radiacion solar o las cargas térmicas
experimentadas por el edificio. Es por esto que toda herramienta informatica que
aparezca en el mercado puede ser considerada una muy buena noticia por cuanto agiliza
y clarifica nuestros célculos.

Sunpath3D es una aplicacidon online gratuita, tremendamente interesante, que permite
obtener el movimiento del Sol en funcion de la posicién del edificio o vivienda cuya
localizacion se quiera estudiar, asi como la proyeccién de sombras que produce tras la
exposicidon a la iluminacién solar. Lo realmente interesante es que permite posicionar
no solo los edificios que vienen por defecto en el programa, sino incluso nuestra propia
edificacidn objeto de andlisis disefiado en 3D, siempre y cuando el formato de archivo
sea *.obj, *.stl o *.ply (los mejores resultados se obtienen hasta ahora con *.obj). Asi, a
modo de ejemplo, es factible disefar una vivienda con el también programa gratuito
SketchUp Free equipada con paneles solares fotovoltaicos, que se puede exportar en
formato *.stl y con posterioridad convertir a *.obj a través de otro sitio web
(meshconverter.com).

En este trabajo se presenta una herramienta gratuita, de facil uso en linea, con
practicamente nula curva de aprendizaje y que puede revelarse como una estupenda
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herramienta para una mejor comprension y constatacion del posicionamiento solar en
la edificacidn. Esto es, el objetivo de esta aplicacién es demostrar la relacion entre la
ubicacién geografica y la posicién solar a lo largo del afio. Es especialmente fdcil utilizar
el mapa para arrastrar la ubicacion y ver de forma interactiva cdmo cambia el diagrama
de la trayectoria del Sol y las proyecciones de sombras. También es factible relacionar
directamente la trayectoria solar 3D y la duraciéon del dia, asi como un rango de
diferentes proyecciones de trayectoria solar 2D.

Piograma online de posicionamienta salar Sunpath3D — -
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Figura 1. Parametrizacion de trayectorias solares con vivienda 3D de disefio propio e interfaz del
software Sunpath3D
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Resumen

El Trabajo Fin de Grado (TFG) es el ultimo paso que el estudiantado debe superar para
culminar con éxito una titulacién universitaria. A diferencia de otras materias impartidas
en la titulacion, el TFG permite al alumnado desarrollar en buena medida la libertad y
creatividad durante su elaboracion, siendo un excelente ejercicio de autonomia que
acerca a los futuros egresados hacia lo que sera su desempefio profesional.

En la actualidad, han surgido una gran variedad de dobles titulaciones que permiten
cursar a los y las estudiantes dos grados universitarios de forma simultanea. Estas
titulaciones presentan la peculiaridad de poder cursar un TFG compartido entre ambas
carreras universitarias, con las consecuentes ventajas derivadas del trabajo
multidisciplinar que surge al combinar dos areas de conocimiento distintas. Tal es el caso
de los dobles grados de ingenieria y administracion de empresas, donde el alumnado
tiene la oportunidad de elaborar herramientas de gestion, organizacion y/o planificaciéon
gue sin duda forman parte del dia a dia en los proyectos de ingenieria.

Desde el Doble Grado en Administracion y Direccion de Empresas e Ingenieria
Informatica de la E.T.S. de Ingenieria Informatica, se ha querido aprovechar esta
oportunidad para elaborar una herramienta de gestidn que permita mejorar a tiempo
real los proceso de planificacién de obras y proyectos de ingenieria. En la actualidad,
existe una gran variedad de herramientas disponibles que permiten construir Diagramas
de Gantt y conocer el coste derivado de las distintas actividades que componen un
proyecto determinado. Sin embargo, son muy pocas las herramientas de gestién que
tienen en cuenta las necesidades de los usuarios que las emplean in situ, y quienes son
realmente los que deben lidiar con proveedores, trabajadores y clientes para cumplir
con los plazos y criterios de disefo establecidos.

En este trabajo se muestra como estableciendo sinergias entre distintas areas de
conocimiento se pueden desarrollar herramientas software que permitan satisfacer las
necesidades finales de los usuarios. Para ello, se han puesto en comun tres areas de
conocimiento bien diferencias: Organizacion de Empresas, Construccion Arquitectdnica
e Ingenieria de Software, combinando de forma equitativa los conocimientos de sendas
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disciplinas para la elaboracién de un Trabajo Fin de Grado multidisciplinar que permita
resolver problemas reales.
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Abstract

Students with social communication disorders (SSD) are characterized by presenting a
combined difficulty in the use of language and communication. These difficulties
translate into a lack of understanding of the message sent by the sender, as well as a
lack of monitoring and adaptation of the social norms of verbal and non-verbal
communication on a day-to-day basis. These deficits prevent effective communication
from being carried out, as well as having repercussions on the development of social
relations, access to jobs, and the participation of the affected student in the classroom.

In this work, a guide is presented with the symptoms associated with the identification
of this disorder in students from an early age. It should be noted the importance of this
adequate identification, since it is a syndrome that has been classified both within the
language disorder (SLI - Specific Language Impairment) due to the semantic-pragmatic
deficit, difficulties in the use of vocabulary and language skills, and within of autism
spectrum disorder (ASD) due to strong social difficulties and deficiencies in the
development of interpersonal communication skills.

Thus, the TCS (Treacher Collins syndrome) can cause academic problems in engineering
students related to the lack of reading comprehension, since this has repercussions
generating difficulties in solving problems that require some abstraction. Also, this
profile of students often has difficulties in developing social skills that allow them to
empathize emotionally with other colleagues or interlocutors, and even develop
conversation topics that are contextualized with the situation in which the activity takes
place.

As can be seen, all these difficulties can affect the student with TCS emotionally and
affect her personal life. In such a way, that any effort that makes it possible to publicize
the difficulties that this disorder presents among the teachers serves as a support for
the teaching activity and will have repercussions in an improvement of teaching in the
university stages.

97 CINIE 2021


mailto:daniel.fvega@upm.es
mailto:engerstya@gmail.com
mailto:amoroncsb@gmail.com
mailto:carmoba.97@gmail.com

ABSTRACT 5th International Conference of Educational Innovation in Building

References

[1] Gonzélez, M., Rivas, R. M., & Lépez, S. (2015). Trastorno de la comunicacién social
(pragmatico): ésindrome o sintoma?. Revista de Estudios e Investigacion en Psicologia y
Educacion, (09), 012-014. https://doi.org/10.17979/reipe.2015.0.09.134

[2] American Psychiatric Association. (2014). Manual Diagndstico y estadistico de los Trastornos
Mentales (DSM-5). Madrid: Editorial Médica Panamericana.

[3] Bishop, D. V. M. y Norbury, C. F. (2002). Exploring the borderlans of autistic disorder and
specific language impairment: a study using standardised diagnostic instruments. J Child
Psychol Psychiatry, 43, 917-29.

[4] Autismo  Diario.  https://autismodiario.org/2013/01/24/adios-tgd-ne-bienvenido-scd/
(consultado el 08 de marzo de 2021).

98 CINIE 2021


https://autismodiario.org/2013/01/24/adios-tgd-ne-bienvenido-scd/

ABSTRACT 5th International Conference of Educational Innovation in Building

WHAT DO WE KNOW ABOUT SUSTAINABLE CONSTRUCTION? THE
IMPORTANCE TO LEARN FROM THE DISRUPTIONS AND MISTAKES. THE
VENEZUELAN CASE

!Licia Pietrosemoli; 2Carlos Rodriguez-Monroy; 3Yilsy Nunez
L23Universidad Politécnica de Madrid

Keywords: Sustainability, Construction, Covid-19, Venezuela, Education

Abstract

The construction stakeholders usually plan all the possible variables to guarantee the
success of projects, as it must be. Still, in the end, the results frequently show that they
were not sufficiently prepared for what construction reality presents. The accelerated
changes, challenges, and uncertainties determine that the project performance often
offers unexpected circumstances that make the project's development different from
initially planned in terms of quality, time, or costs.

The circumstances that disrupt the construction industry are more frequent in
developing countries and affect the developed ones. The Covid-19 pandemics, the 2011
Japan earthquake, the project delays, or corruption scandals show that the problems
are everywhere. Therefore, construction education needs to incorporate essential
learnings to face them. Starting from the understanding of the principles that sustain
the construction and the sustainability significance, the stakeholders must be aware of
the risks involved in this complex industry and the fragile balance that supports the
success of every project. It is also fundamental for them to react promptly to changes
and minimize construction risks and increase competitiveness. This is particularly
important in our global communities since construction companies perform projects in
different countries with socio-political realities very different and with construction
workers moving from one project to another.

The changes in the industry determine that construction today must be global,
competitive, sustainable, and adapt quickly to overcome disruptions, challenges, and
new realities. This demands that its stakeholders act accordingly with such new
circumstances. As current challenges can no longer be addressed only with traditional
strategies, it is the aim of recent research to promote innovations in construction
education. The goal is to include in construction education a critical review to allow
individuals to go beyond their local perspectives and enrich their decision-making with
a global view based on incorporating other non-traditional learnings and the
anticipation of opportunities and risks.

With this objective, in the current article, the authors explain the complexity of
construction, including its history, principles of sustainable construction, opportunities,
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risks, and construction challenges, with corruption and Covid-19 as new goals to
overcome the difficulties to implement sustainable construction.

From the perspective of Latin America, the authors introduce the Venezuelan case, with
data about the delays in some Venezuelan infrastructure projects, to show the
consequences of the infrastructure problems in terms of competitiveness loss,
deterioration of the quality of life, increase in poverty levels and sustainability
limitations. Moreover, a summary of the proposals of different experts to improve the
construction performance is presented.

The expansion of the construction perspective incorporating critical analysis and
comparisons with data and cases from diverse successes, disruptions, and mistakes may
become an education innovation with added value to enrich the construction industry.
Having actors more aware of the reality surrounding them may support the increase in
competitiveness and sustainability of this vital industry, obtaining better construction
performances.
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Abstract

Engineering is a subject that ranges from extensive collaborations to small individual
projects. In our interest in the study of collaboration, we have detected a series of
problems in realizing construction and engineering projects that cover different aspects.
Among them, it is worth highlighting the subject of technical drawing, the different
terminology used in the projects, mainly when these are carried out in different
locations, the massive use of assisted design software, and the difficulty of carrying out
projects collaboratively.

Computer-aided design was a catalyst that has been fully implemented in Spain since
the 90s in architecture and engineering. The most widespread application worldwide is
AutoCAD. Students learn to carry out small projects with software applications. The
basis of any project is the drawing of the object to be made. Teachers have noticed in
the teaching of technical drawing fundamental deficiencies in the correct representation
of objects. Similarly, those responsible for the projects have shown the absence of this
knowledge. This significantly impairs the definition of certain essential elements that,
later, must be specified in the execution of the works due to the changes that occur
between what is projected and what can actually be executed. On the other hand,
during the construction boom and mainly due to the commercialization of homes,
multiple 3D software emerged to facilitate the prospective buyer the vision of their
future home. The proliferation of this type of software has posed a series of problems
as students master the computer tool but not the transition from 3D to 2D and vice
versa. Although AutoCAD made it easy to carry out projects with excellent efficiency, it
has failed, despite its many updates, to become a collaborative tool that allows several
individuals to work on the same file at the same time. However, architecture and
engineering projects have always been examples of collaboration, as shown in the
Collaborative Intelligence model proposed in our research articles. Specifically, this
model is based on three fundamental pillars: area of knowledge, collaborative
technology, and intellectual cooperation. Of these three pillars of Collaborative
Intelligence, we are most affected by the area of knowledge and collaborative
technology since this is where more deficiencies have been detected.

This study aims to highlight these difficulties and solve these problems that project
managers have detected in their collaborators for students to acquire these skills. We
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consider that the acquisition of these competencies is based on correct technical
drawing learning, although the software is the main vehicle of interaction.

References

[1] J. Osnovina, «7th International Scientific Conference - Engineering for Rural Development,
Proceedings,» de Method of Calculation the Number of Dimensions, Jelgava, LATVIA, 2008.

[2] M. Violante, S. Moos y E. Vezzetti, A methodology for supporting the design of a learning
outcomes-based formative assessment: the engineering drawing case study. European
Journal of Engineering Education, vol. 45, n? 2, pp. 305-327, 2020.

[3] S. Murad, I. Passero, R. Francese y G. Tortora, «An Empirical Evaluation of Technical
Drawing Didactic in Virtual Worlds,» International Journal of Online Engineering, vol. 7, n2
1 (especial), pp. 23-30, 2021.

[4] N. Kirci, «The Difficulties of DESIGN TRAIN-ing.,» Multidisciplinary Journal of Educational
Research, vol. 7, n2 2, pp. 184-215, 2017.

[5] M. Lee y Y. Lan, «From Web 2.0 to Conversational Knowledge Management: Towards
Collaborative Intelligence,» Journal of Entrepreneurship Research. (2). N2, pp. 47-62,
2007.

[6] . Castelany D. Fritzen, «Teaching of Design and Manufacturing Tools in a Contextualized
Environment,» de Conferencia: 3rd Interdisciplinary Engineering Design Education
Conference (IEDEC), Santa Clara, CA, 2013.

[7]1 P.Rowe, Design Thinking, Cambridge, MA: MIT Press, 1987.

[8] A. Daryusi y G. Kohler, «Using Eye Tracking Technology in Design-Possibilities and
Limitations.,» de New Perspectives in Science Education 8th Edition, Florencia. Italia, 2019.

[9] V. Villa, B. Motyl, D. Paderno y G. Baronio, «TDEG based framework and tools for
innovation in teaching technical drawing: the example of LaMoo project.,» Computer
Applications in Engineering Education, vol. 26, n2 5, pp. 1293-1305, 2018.

[10] T. Megayanti, L. Widaningsih y N. I. K. Dewi, «The Mapping of Vocational School with
Building Technical Drawing Concentration: Opportunities and Challenges in Construction
Industry’s Needs,» de 5th UPI International Conference on Technical and Vocational
Education and Training (ICTVET 2018) (pp. 257-261). Atlantis Press., 2018.

[11] M. Makgato y S. Khoza, «Difficulties experienced by pre-service teachers and lecturers in
engineering graphics and design course at a university in South Africa,» International
Journal of Educational Sciences, vol. 14, n? 1-2, pp. 157-166, 2016.

102 CINIE 2021



ABSTRACT 5th International Conference of Educational Innovation in Building

EXPERIENCIA CON HERRAMIENTA VIRTUAL PARA LA TRANSFERENCIA DE
CONOCIMIENTOS DE CONSTRUCCION Y MEDIO AMBIENTE PARA
ALUMNOS CON SINDROME DE DOWN

Cristina Arranz Barcenilla; 2Sara Gutiérrez Gonzalez; *Maria Consuelo Saiz Manzanares;
“Lourdes Alameda Cuenca-Romero

ICentro Concertado de Educacién Especial Estela. Asociacién Sindrome de Down Burgos,
carranzbar@educa.jcyl.es

2Universidad de Burgos, sggonzalez@ubu.es

3 Universidad de Burgos, mcsmanzanares@ubu.es

*Universidad de Burgos, lalameda@ubu.es

Keywords: entorno virtual de aprendizaje, discapacidad intelectual, construccion, medio
ambiente, Sindrome de Down.

Abstract

Las tecnologias de la informacidn y comunicacidn (TIC) crean nuevas oportunidades en
el ambito educativo favoreciendo el acceso al conocimiento, el desarrollo de destrezas,
de habilidades colaborativas o el fomento de valores, entre otros [1-3].

Este tipo de recursos son una herramienta de gran valor para las personas con
discapacidad intelectual puesto que generan nuevas posibilidades de acceso al
conocimiento propiciando la adaptacidn a sus necesidades. Siendo igualmente de gran
valor para los docentes [4-6].

El presente articulo recoge la experiencia de implantacion de una herramienta virtual de
aprendizaje para acercar unos conocimientos basicos sobre sostenibilidad ambiental en
entornos de construccidon a personas con discapacidad intelectual.

En si misma la herramienta surge dentro del Proyecto “SUSKIDS” 2018-ES01-KA201-
050639, cuyo objetivo es la capacitacion de profesionales y familiares para transmitir el
conocimiento de habilidades sostenibles a personas con Sindrome de Down [7].

La plataforma de aprendizaje contiene bloques tematicos sobre sostenibilidad
ambiental, de los cuales, un bloque estd dedicado a la construccién y medio ambiente.
Los contenidos estan adaptados a diferentes habilidades (Nivel | y Il, segin el Marco
Europeo de Cualificaciones).

La herramienta virtual se ha empleado en un grupo de alumnos con discapacidad
intelectual, con edades comprendidas entre 14 y 20 afios, pertenecientes al Centro
Concertado de Educacion Especial Estela.
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Las actividades se desarrollan utilizando herramientas interactivas TICS, como soporte
para las explicaciones, aportando imagenes, dibujos y pictogramas que ayudan a la
compresion de los conceptos siendo el entorno virtual favorecedor y motivador para los
alumnos fomentando el proceso de ensefianza — aprendizaje.

La sencillez de la herramienta ha permitido a los alumnos aprender a manejarla con
rapidez ademas de fomentar su autonomia.

Los diferentes indicadores proporcionan incentivos los cuales han potenciado el interés
y el nivel de atencién de los alumnos. Estos se han mostrado muy receptivos
generandose una actitud positiva hacia el aprendizaje.

La plataforma recoge evaluaciones para alumnos y profesores cuya finalidad es dar lugar
a futuras versiones mejoradas.

Actualmente gracias a las nuevas tecnologias es posible acercar y facilitar cualquier tipo
de aprendizaje a diferentes colectivos haciendo accesible los contenidos permitiendo
formar en actitudes y competencias sostenibles.
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Abstract

Este trabajo presenta los resultados del analisis realizado sobre los datos obtenidos del
rendimiento de los alumnos en la asignatura optativa de Construccion Popular Espafiola.
Concretamente se han tratado los aspectos relacionados con la presencia de alumnos
de intercambio en la misma.

La citada asignatura se impartié por primera vez en el curso 2013-2014. En lo referente
a la presencia de alumnos de intercambio, se han incorporado en los cinco ultimos
cursos, representando un porcentaje sustancial de los alumnos totales.

El atractivo de la asignatura para estos alumnos radica en el hecho de ser una asignatura
optativa, presentando posibilidades mas plasticas curricularmente; tratar un contenido
propiamente dedicado al ambito espafiol, que resulta especialmente indicado para un
alumno universitario con curiosidad por una cultura diferente a la propia y que sin
embargo se refiere a una tecnologia universal como es la construccion, por lo tanto,
facilmente integrable en sus propios conocimientos.

Para este trabajo se han tenido en cuenta los factores referidos a la interaccion entre
los alumnos que son de intercambio y los que no lo son. Tratando de obtener
conclusiones que permitan orientar al alumno de intercambio en el desarrollo de la
asignatura, en la forma de afrontarla y de trabajo con el resto de los alumnos [1].

Para superar la asignatura de Construccién Popular Espafiola es necesario realizar un
trabajo individual y otro en grupo (equipo) [2]. El primero versara sobre un edificio de

105 CINIE 2021


mailto:g.garcia.lopezosa@upm.es
mailto:sonsoles.gonzalez@upm.es
mailto:fernandomagdalenalayos@upm.es
mailto:eatriz.gonzalez.rodrigo@upm.es

ABSTRACT 5th International Conference of Educational Innovation in Building

propio de esta clase de patrimonio, realizando un andlisis pormenorizado de las
caracteristicas fisicas del mismo y de las estrategias constructivas elegidas para
enfrentarse o responder a los condicionantes del medio en el que se encuentra. En el
segundo, el que deben realizar en grupo (trabajo de equipo), se les pide que elaboren
un analisis de los factores ambientales, geograficos, geoldgicos, climaticos, histéricos y
econdmicos de una de las comarcas histdricas de Espafia y un catalogo de las soluciones
constructivas que responden a estas caracteristicas.

El trabajo en grupo (trabajo de equipo) es por tanto sustancial para superar esta
asignatura [3], exigiendo de los alumnos una relacidn estrecha de trabajo, intercambio,
discusidn y colaboracidn. A priori no se exige que los grupos de trabajo sean mixtos, por
lo tanto, se forman equipos en los que los componentes son todos de intercambio,
equipos con ambos tipos y equipos sin alumnos de intercambio. Aunque si se efectua la
recomendacion de que los grupos sean mixtos, asimétricos y cultural y linglisticamente
variados.

Esta libertad permite ahora analizar resultados de equipos con diferentes
composiciones. Para el analisis de conjunto se han tenido en cuenta factores como la
proporcién de alumnos de intercambio total, calificacion individual, calificacion media
del grupo, calificacién media discriminada, calificacién media de los equipos en relacién
con su composicioén, etc.

Se ha observado que el trabajo en grupo, por lo general, mejora las calificaciones frente
a los trabajos individuales [4].
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Abstract

Un bombero, es decir, un miembro de los servicios contraincendios y de salvamento,
requiere el uso del croquis en su ejercicio profesional como parte de la toma de datos
para ejercer algunas de sus funciones. Entre ellas estarian la investigacion de siniestros,
la evaluacion previa de siniestros y otros informes de naturaleza muy variable.

Por otro lado, las unidades de inspeccion de bomberos de los ayuntamientos realizan
informes con diferentes objetos, entre los que se encuentran desde los de tipo
operacional para la aprobacidn de una licencia de primera ocupacién, hasta peritajes
judiciales, para esos procedimientos judiciales en los que se vea involucrada,
independientemente del papel ejercido en el asunto, alguna administracion del estado.

Finalmente, para la evaluacién previa de riesgos de intervenciones necesarias, con
mayor o menor urgencia o las englobadas en el dmbito de la prevencion operativa. En
este sentido es de destacar la preparacion e importancia de que dotan a los “dibujos
operacionales” en los cuerpos de bomberos franceses [1].
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La mayor dificultad en el cometido de la ensefianza del levantamiento de croquis en la
preparacién de oposiciones a oficial de bomberos estriba en la enorme diversidad de la
formacidn de los alumnos, ya que en la actualidad se admite a la oposicién a cualquier
persona que posea un titulo de arquitecto, ingeniero o grado en la rama de
conocimiento de Ingenieria y Arquitectura. Sirva como ejemplo la convocatoria para
turno libre de oficiales de bombero del Excelentisimo Ayuntamiento de Madrid [2]:

“3.2.c) Estar en posesién o en condiciones de obtener el titulo de Arquitecto o Ingeniero
o alguno de los titulos de Grado incluidos en la rama de conocimiento de Ingenieria y
Arquitectura, conforme a lo previsto en el articulo 12.4 del Real Decreto 1393/2007, de
29 de octubre, por el que se establece la ordenacidn de las ensefianzas universitarias y
normativa concordante”.

Esto implica que pueden presentarse a las oposiciones (y aprobarlas), ademas de los
arquitectos, arquitectos técnicos y graduados en edificacion, ingenieros de cualquier
tipo, con formaciones tan dispares y lejanas del mundo de la construccion (que es uno
de los ambitos mayoritarios de trabajo del bombero) como biotecnologia, ciencias
agrarias, ingenieria maritima, inteligencia artificial, informatica, etc.

A ello hay que anadir la complejidad de la prueba, que consiste en introducir al opositor
en un recinto a oscuras y darle entre 10 y 15 minutos para que realice un croquis con el
Unico uso de tabla de apuntes, lapiz, metro vy linterna.

En la superacion de estas dificultades y el logro del objetivo por parte de los opositores,
influyen, desde el punto de vista docente, la técnica de ensefanza de los distintos
conceptos necesarios, la formacion en materia de construccion y la practica de
simulacros de ejercicios, en las mismas condiciones que se sufren en la prueba real [3].
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Abstract

Madrid Region decided to follow a hybrid teaching methodology for the academic year
2020/2021. The universities have combined face-to-face and online teaching
simultaneously given the situation. We are aware that in the first levels the online
methodology that involves les traditional classroom methodology may be detrimental.

In some cases, online methodology prevents the student from interacting, participating
in class, and socializing. They may even feel uncomfortable if they need to raise any
doubt. However, in higher levels this situation may alter radically. The classes are small
and the communication with the student is fluid and close. In such cases, virtual learning
is an added value because it enables us to convey knowledge and frees us from the need
for presence in the classroom.

Furthermore, the virtual learning requires a significant initial effort of the lecturers. In
order to avoid doubts about the final examinations [1], the final examen can be replaced
by the presentation of a final project with reduced groups. Some of the main obstacles
can be addressed, at least partially if they are reduced groups. Above 50 students would
be more complicated to carry out qualitative follow up of the student performance.

In the module “Smart Construction: BIM” [2, 3] in the Master’s Degree of Civil
Engineering (Master en Ingenieria de Caminos, Canales y Puertos) at UPM, part of the
runtime has been dedicated to the use of software. Effective resources make possible
to work with the software remotely and in a collaborative way. Moreover, recording
some of the lectures and allowing the students access at any time can help them use the
main messages when they face their project. If the classes about the software are
available 24 hours a day, the barriers of time and space disappear, thus, adapting the
lessons to the needs of the student. This has shown to be more productive and efficient.
In addition, this recorded lessons together with their effort in their own project, can be
of great interest in terms of life-long learning given that they keep both the project and
the video-lesson for their professional and imminent future as Civil Engineers. Figure 1
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shows the achieved level by the students in the final project combining the hybrid and
traditional methods.

Figure 1: Upper part: modelling in hybrid method of an auditorium and dam, Lower part: modelling in
traditional method of a sports center and a bridge.

Even though that the online and distance teaching has many supporters and opponents,
some experiences have shown that some tools are remarkably effective and that they
have come to stay after the COVID-19 lockdown [4, 5]. As can be seen, the results are
once again satisfactory. The students have adapted to the changes, the communication
with the students was fluent and the work was carried out in a new collaborative and
learning environment. Therefore, virtual learning in combination with traditional
theoretical lectures onsite have shown to add value to the final performance and life-
long learning of the students.
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Abstract

When referred to economic activities and innovation, the concept of responsibility
summarizes a wide range of elements related to the recent shift towards other values
to the ones traditionally mainly considered. While the shareholder approach, headed by
M. Friedman, defends that companies should focus on shareholders' benefit, the
stakeholder approach, headed by E. Freeman, defends that the impacts of organizations'
actions on multiple stakeholder groups are to be considered [1]. Sustainability, triple
impact, social economics, societal impact, and other related terms share the
commitment to show responsible attitudes during productive or innovative processes.

However, a key question arises: how to define and promote responsibility among
professionals at different organizational levels?. Identifying fundamental knowledge,
skills and attitudes, as well as goals and action schemes for intervention, is a
fundamental task to solve this question. In this case, personal, social and civic
competences as defined by European lifelong learning frameworks, and the European
common values, are useful resources for developing strategies and roadmaps [2], [3].

These resources are a valuable starting point to foster reflection on sustainability and
circularity, equality, social justice, fair commerce and stakeholder engagement, among
other ethical, social and environmental concerns. Competences and values, along with
widely accepted social responsibility frameworks, may inspire actions that transform
responsibility into accountability (formal regulations), governance (internal codes) or
exemplarity (best practices).

Moreover, the development of personal, social and civic competences enhances the
personal and professional brand and broadens the scope of non-technical skills, which
are being increasingly demanded. The future of work is characterized by new
sensibilities and concerns represented by trends like value-sensitive design (VSD), social
innovation, impact investment. The development of such competences and the
immersion of professionals into the responsibility frameworks should start as earliest as
possible and should be reinforced and updated through life-long learning strategies.
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This paper deals with the contextual factors and key strategies for promoting
responsibility-related values and competences (knowledge, skills, attitudes) during
internships carried out by technical career students. The aim is to explore the
advantages and challenges of working on a responsibility approach at this professional
career stage.

Promoting values and knowledge in the realm of responsibility requires a challenging
task, which entails a strong focus on citizenship and ethics. At the same time implies
finding ways to deal with the commitment, engagement, and empowerment of
professionals. For the specific case of internships, the present text will propose ways to
identify ideas and mechanisms that foster reflection on responsibility and citizenship
competences.
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Abstract

This document presents the results of an educational research and innovation project
carried out during two consecutive academic years. Through the inclusion of tools such
as the rubric, and strategies such as co-evaluation and self-evaluation, the improvement
of performance and motivation in first year bachelor students has been investigated,
specifically in the axonometric system syllabus, orthogonal projections, and
normalization. This research has been developed in four different groups of two
teaching centres. Two of the groups received traditional training in the 2018/2019
academic year and the other two were subjected to the innovation project during the
2019/2020 academic year. The initial motivation of both groups was quite similar. In the
experimental group, a significant improvement in motivation was observed after
teaching the syllabus. After the application of the PLE, the increase in motivation has
been more remarkable than that of academic performance. Self-evaluation and co-
evaluation have had a direct and positive impact on student motivation and are directly
related to academic performance.
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Abstract

The use of physical models in teaching hydrodynamics has pedagogical advantages and
benefits that have not been met due to COVID meeting in-person restrictions. As a
result, the Laboratory of Hydraulics (LIH) in the Civil Engineering School at the Central
University of Ecuador (UCE) and the Private Technical University of Loja (UTPL) launched
a methodology based on students experimenting with tools and systems they find at
home.

As a part of this methodology, students measured discharge, pressure, spatial
distribution, internal diameter, and roughness in their pipe domiciliary connections.
These data allow calculating the head pressure changes due to friction in domiciliary
connections. Because head pressure changes usually contain hydraulic design problems,
these experiments have been a fundamental source for hydraulic problem-solving.
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Figure 1: Reynolds distribution in Ecuador
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Head pressure changes depend on several hydraulic characteristics such as discharge,
Reynolds number [1] , pressure, location, velocity, and temperature [2]. These
parameters are important for students to get familiar with prototype case studies.

The results of these experiments have provided 181 measurements and data distributed
in different parts of Ecuador. These data clearly exposed that turbulent flow is
predominant using the Reynolds number (Figure 1). Furthermore, design velocity is
exposed in water supply systems in figure 2 with a range between 0,5 to 2 m/s while
head losses in domiciliary systems are 3,8 meters (Figure 3).
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Figure 2: Frequency of Velocity distribution Figure 3: Frequency of head losses
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Abstract

Los educadores pueden influir en las oportunidades de los estudiantes en adquirir
conocimientos en el ambito de la educacidn ambiental, crear actitudes positivas y
practicar habilidades [1]. En la actualidad, faltan materiales de aprendizaje, recursos
educativos y curriculos coherentes en el conjunto de la Uniéon Europea que estén
destinados a personas con Sindrome de Down en este ambito.

El Proyecto “SUSKIDS: Enabling professionals and families to transfer SUstainable
knowledge and SKills to Down Syndrome individuals” [2] pretende conectar la
educacién y la formacion de personas con Sindrome de Down en el campo de la
sostenibilidad, el reciclaje y la educacion ambiental, y para ello utiliza un enfoque
centrado en la adquisicion de nuevos habitos a través de aprendizaje basado en juegos.

Asi, los objetivos especificos de SUSKIDS son:

— Disefiar herramientas y guias de aprendizaje y evaluacion para promover las
habilidades relacionadas con la sostenibilidad y el autocuidado en personas con
sindrome de Down.

— Mejorar las habilidades de los formadores y educadores, dotandolos de
herramientas y recursos en reciclaje y construccion.

— Contactar a politicos del ambito de la educacion e instituciones que trabajen con
personas con Sindrome de Down, para promover estos enfoques e implicar a
mas personas con discapacidades en la Sociedad, mejorando su integracion
digital.

— Desarrollar metodologias mas aplicables y faciles de implementar, como el
aprendizaje personalizado, o el aprendizaje basado en investigaciéon, juegos y
proyectos, para personas con Sindrome de Down.
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El proyecto ha desarrollado diversas herramientas innovadoras, para ayudar a transmitir
conceptos cientificos sobre el reciclaje y la sostenibilidad a personas con Sindrome de
Down. SUSKIDS fija los siguientes Intelectual Outputs como resultados:

101 Toolkit for recycling skills knowledge transfer to Down Syndrome Individuals
102 Plataforma Virtual de Aprendizaje (VLE)

103 Curso validado y reconocido por el National Frameworks of Qualifications
104 Guias de evaluacién validadas y reconocidas por el European Framework of
Qualifications

11 1]

El primero de ellos, el denominado “Toolkit for recycling skills knowledge transfer to
Down Syndrome Individuals”, estd dirigido a profesores, técnicos terapeutas,
asociaciones e investigadores en el campo de la Educacién Especial. Aunque los
contenidos desarrollados estan dirigidos a personas con Sindrome de Down, pueden ser
adaptados a otras discapacidades y a personas con necesidades especiales diferentes,
en diferentes etapas y/o formaciones profesionales. En este documento también
denominado de “Buenas Practicas”, se presentan las directrices metodoldgicas y los
aspectos didacticos considerados, con el fin de proporcionar los recursos clave a los
grupos destinatarios de la herramienta, en relacidon con el compromiso de los usuarios
finales y su interaccion con las herramientas de las TICs. Recoge también los temas
definidos y su desarrollo, asi estas “Buenas Practicas” permiten que los profesores y
alumnos adquieran vocabulario y conceptos relacionados con el tema, asi como la
compresion del origen y los impactos de los aspectos ambientales del mundo.
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Resumen

Los dobles grados se han erigido como una alternativa atractiva para los estudiantes
universitarios espafioles [1]. La oferta de titulaciones complementarias que las
universidades ofrecen bajo la denominacion de doble grado es muy variada, habiéndose
multiplicado casi por cuatro en los Ultimos seis afios [2,3]. Recientemente, la Universidad
Politécnica de Madrid ha implantado dobles grados que combinan ensefianzas técnicas
con ensefianzas del campo de las ciencias sociales. Es el caso de los dobles grados en
Edificacidon y Administracién y Direccion de Empresas, en Ingenieria Civil y Territorial y
en Administracion y Direccion de Empresas y en Ingenieria Informatica y en
Administracién y Direccién de Empresas [4]. La incorporacién de competencias vy
asignaturas propias de la economia y de la empresa en los planes de estudio de la UPM
ha sido frecuente, a pesar del matiz tradicional, basicamente técnico, de las Escuelas de
la UPM. Los dobles grados, alargan la etapa del estudiante, pero ofrecen una formacién
mucho mas sdlida en dichas disciplinas [2]. En este contexto, resulta de interés
profundizar en las caracteristicas y preferencias del alumnado UPM que cursa los dobles
grados con base en Administracion y Direccion de Empresas. Para ello hemos realizado
una encuesta a alumnos de primer, segundo, tercer y cuarto curso del Doble Grado en
Edificacion y Administracion y Direccidn de Empresas de la UPM. La encuesta consta de
17 preguntas, divididas en cuatro bloques, donde analizamos (1) los conocimientos
previos; (2) el interés y los motivos para cursar el doble grado; y (3) las expectativas de
futuro; (4) los resultados y conocimientos adquiridos. Los resultados del trabajo revelan
gue una mayoria de alumnos que acceden al doble grado lo hacen con calificaciones
medias claramente superiores a la nota de corte. Sin embargo, la gran mayoria accede
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sin conocimientos previos en materia de economia y empresa, lo cual podria afectar a
su rendimiento en las asignaturas propias del grado en ADE. El principal motivo por el
que los estudiantes deciden cursar el Doble Grado es la posible mejora en Ia
empleabilidad que podria derivarse de tener dos titulaciones de grado, y la aportacién
gue los conocimientos en administracién de empresas pueden suponer para su futuro
desempeiio profesional. Aunque un 20% de los alumnos declara que querria realizar un
posgrado en economia y empresa solo un 5% de los encuestados querria centrar su
desarrollo profesional en esta drea. Asi, el Doble Grado en Edificacion y ADE se concibe
como un programa que permite a los futuros egresados adquirir conocimientos,
destrezas y habilidades en el ambito de la administracion y direccion de empresas que
se espera contribuyan al desarrollo de sus carreras profesionales en el dmbito de la
Ingenieria y la Edificacion con una mayor perspectiva de gestién empresarial, y a una
mejor empleabilidad.
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Abstract

Over the last decades, the traditional teaching model is being increasingly questioned,
and the active teaching methodologies present a real alternative that can be used at
different educational stages. This idea is reflected in the document “Proposals for the
renovation of the educational methodologies in the university” launched by the Ministry
of Education [1], where one of the main objectives is to boost the implementation of
the innovative teaching methods.

There are many active methodologies that are being implemented in practice with the
aim to obtain a significant learning, which means the learning based on the ability to
relate previously obtained knowledge of a student with a new information given by a
professor [2]. In this regard, Flipped Classroom methodology allows teachers to
maximize classroom time, working directly on the application of the theoretical content
seen in the videos [3].

In view of the foregoing, the main purpose of this research is to use Flipped Classroom
methodology teaching statistical inference in the social sciences grades. Moreover,
collaborative learning has been used in combination with this methodology, including
group dynamics in the practical part of the course.

Evaluation of the results arising from this work has been performed from the
motivational point of view and from the point of view of academic results.
Questionnaires of the quantitative methodology have been designed for both cases,
with the aim to observe significant differences between the traditional methodology
and Flipped Classroom method.

Obtained results show a significant increase in the motivation of the students, with 90%
of students who would repeat statistical education using the same methodology.
Additionally, it has been observed that less students drop a class, with a follow up of
85% of students enrolled in practical classes.
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When it comes to academic achievement, a control group and an experimental group
have been created in order to evaluate the improvement of the results. Pre-test has
been performed in order to confirm the equality of means and variances in both groups.
The results of the post-test do not show any significant improvement in the
experimental group, however, in terms of numbers, an average with a superior value
has been obtained.

As a general conclusion, Flipped Classroom methodology is a good alternative in the
university education, as it significantly increases the motivation and the follow up of the
class by the students.
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Resumen

Esta investigacion realizada en el afio 2020 tras la llegada del covid-19, lo cual trajo
consigo suspension de las clases presenciales en educacidn superior, explora sobre el
reto que para los trabajadores sociales en formacion e inscritos a las practicas
profesionales constituyo el desempefiar las funciones de intervencidn con el apoyo de
las tecnologias de la informacion y la comunicacion. Esta investigacion se inscribe en la
linea de investigacion de sujeto contemporaneo del programa de Trabajo Social
UNIMINUTO Centro regional Soacha y metodoldgicamente corresponde a un estudio de
caracter empirico analitico, basado en técnicas estadisticas y con un nivel exploratorio-
descriptivo.

Keywords: Covid-19, Higher education, Social work

Abstract

This research was carried out in 2020 after the arrival of covid-19, which resulted in the
suspension of classroom classes in higher education, explores the challenge for training
and trainee social workers to perform the role of intervention with the support of
information and communication technologies. This research is part of the research line
of contemporary subject of the program of TrabajoSocial UNIMINUTO Regional Center
Soacha and methodologically corresponds to an analytical empirical study, based on
statistical techniques and with an exploratory level-descriptive.
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Abstract

The confinement period imposed in spring 2020, as a consequence of the COVID-19
pandemic, has shaken the face-to-face teaching model that had been developed at the
University of Seville (Spain). As in other European universities, professors and students
were forced to adapt the learning process to a non-face-to-face model. A year has
passed since then and, accepting that this situation seems to be lengthening in time, it
is necessary to reflect on the dynamics adopted and those decisions that, correctly or
not, have accompanied us during these months [1]. The study of the evolution that the
different subjects have undergone, their adaptation, irregularities detected, and above
all, the perspective with which the student has lived it, allow us to draw conclusions and
some guidelines to guide similar situations. With this objective, this work aims to review
the process followed by some of the subjects of the Degree in Fundaments of
Architecture at the University of Seville, the casuistry in which each participating subject
has been immersed, the methodological update, the usefulness of the shared contents
and the coherence with the evaluation system in each case.

Now more than ever, students and teachers are immersed in a more autonomous
learning model in which it is convenient to define a methodological protocol that favors
tutoring in a non face-to-face context [2]. This article shows the student's vision
regarding the disposition and management carried out in some of the subjects of the
Degree. For this purpose, there are four basic questions that direct the perspective with
which the student faces the subject: what do | have to learn? is it of interest for my
future professional practice? how can | learn it? and how will | be evaluated? With the
results obtained, the aim is to specify the most appropriate documentation, resources
and dissemination methods, proposing to the teacher a list of the strategies most valued
by the students.
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Abstract

The forced transformation of the courses initially designed as face-to-face in online
methodology has led to numerous difficulties as well as new opportunities [1].
Throughout 2020, this process has affected practically all teaching fields, both at the
university and at other educational levels. One of the most important difficulties that
has arisen has been the assessment process because on the one hand it has been It is
necessary to be able to guarantee the identity of the evaluated student, as well as to
ensure the individualized assessment of the skills acquired.

The universities of the Community of Madrid have adopted during the academic year
20-21 a hybrid teaching system, guaranteeing a certain presence during the term period,
which has resulted in a reduced attendance at the universities. However, the final
assessment, through the ordinary call, has motivated numerous protests due to the
health situation [2].

To reduce these difficulties, during Soil Mechanics at the School of Architecture of
Madrid, during the 20-21 academic year, it has been chosen to promote continuous
assessment in a much more intense way. The measures that are needed fundamentally
go through two lines: on the one hand, the use of the project-based methodology (PBL)
introducing the corresponding one in the teaching methodology through evaluation in
a very detailed way [3] and, on the other, the increase most notably from individual
tests.

For the implementation of the project-based methodology, carried out in groups
between 3 and 4 students, the development of two foundation and retaining projects
has been proposed. Each of them has had 2 partial deliveries and a final one, which has
in turn been evaluated and returned for correction between 2 and 4 times [4]. On the
other hand, the individual tests have been divided into three types, 8 asynchronous two-
week questionnaires, two synchronous partial tests and the cross-review of the projects,
once they are finished. All these tests have been carried out using the questionnaires
tool of the Moodle online teaching platform, as well as to carry out 4 questionnaires for
cross-review. The methodology implemented, initially forced by the digital
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transformation of the subject, has made it possible to have a large number of individual
and group grades.

The face-to-face activity has been limited to taking a final exam, at the end of January,
with very small presence of students, since the continuous tracking of the course has
resulted in a very high success rate. For this reason, 30 of the 252 students enrolled in
the subject did not pass during the course and of them 14 took the final exam.

For this reason, continuous assessment with different evaluation approaches, allows, on
the one hand, to maintain continuous activity and, on the other, to individualize the
qualification, guaranteeing a more equitable evaluation and closer to the skills
developed by the student during the course.
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Abstract

The unusual situation derived from COVID-19 crisis, has forced teachers and students to
reinvent themselves, using new teaching methods [1] and applying online technologies
that allow efficient distance learning.

As a consequence, a new methodology has been implemented in this academic year in
the practical subject Experimentacion en Ingenieria Quimica Il, of the Chemical
Engineering Degree, at the Escuela Técnica Superior de Ingenieria y Disefio Industrial
(Universidad Politécnica de Madrid), in the fifth semester. The theoretical explanations
necessary to carry out the experimentation by the students were performed online and
synchronously. The teachers previously explained the practices to the students through
the Microsoft Teams platform before assistance at the laboratory. The students were
allowed to ask any questions during the online explanation or later, so that they arrived
at the laboratory knowing the principles and concepts needed for the development of
the practical season. In addition, the explanation was recorded to be available for the
students, so that they could consult it as many times as they needed. In this way, physical
contact between student and teacher and between the students who make up the group
of practices was significantly minimized, since they spent less time at the laboratory. The
results obtained in the satisfaction surveys that are carried out on a regular basis to
students after completing the course, are in accordance with what was obtained in
previous years (average rating of the course: 8.52/10), as well as with regard to the
evaluation of students on the knowledge acquired in the subject (success rate around
75%). Likewise, after completing the course, a specific survey about the new teaching
methodology applied was conducted by the students (37 of the 41 enrolled), obtaining
an overall assessment of the applied methodology of 4.15 (out of 5). In this way, the
high success of applied methodology in the opinion and learning of students is shown.
However, it is important to note that many students prefer face-to-face teaching to
online mode, since this allows them to better follow the explanations. This fact opens
the door to the question that if this new methodology should be applied once normality
is restored.

On the other hand, in the subject Regulacién de Procesos Quimicos, in the seventh
semester, with 59 enrolled students, the way of evaluating the simulation practices of
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the subject has been modified and, instead of asking students to carry out extensive
reports (50-60 pages) per couples, they were asked to complete a questionnaire in
Moodle (time: 2 hours). The students have been asked about their preference for one
option or another and 4.62 out of 5 prefer the evaluation by questionnaires. Regarding
the pass rates of the students, these have remained practically unchanged with respect
to what was obtained in previous courses.
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Resumen

Mas alla del cardcter divulgativo, las exposiciones de resultados académicos en las
escuelas de arquitectura son una metodologia activa para la organizacién docente del
taller de proyectos arquitecténicos. Vistas desde una pedagogia mas experimental y
abierta, las exposiciones docentes se pueden presentar en adecuadas herramientas de
innovacion docente y de transferencia del conocimiento para el alumnado y la sociedad
en general.

A diferencia de las exhibiciones habituales de resultados de un curso académico, las
exposiciones docentes constituyen una experiencia que puede orientar el aprendizaje
durante el curso y a posteriori, asi como ayudar a reinterpretar los propios resultados
docentes a través de una seleccion o reelaboracion del material elaborado. Una
metodologia didactica abierta y dindmica de confrontacion, divulgacion, registro e
investigacion, que ha retroalimentado el complejo proceso de proyectar en el transcurso
de la historia. Para ello, se recurren a conceptos y herramientas de las exhibiciones e
instalaciones artisticas, con una interpretacion conceptual y abstracta que prevalece
sobre los aspectos formales, favoreciendo una interaccion activa estudiante/espectador
en los lugares de intervencidn. La organizacion de los contenidos se realiza a través de
materiales muy diversos: dibujos, maquetas, medios visuales o sonoros, en los que
intervienen recursos utilizados en otras disciplinas como la fotografia o el videoarte que
permiten indagar en la manera de mostrar (display) los procesos de trabajo.

El formato expositivo, dentro del ambito de la pedagogia, se han convertido en un
vehiculo recurrente para la docencia de la arquitectura, con enfoques distintos segin
escuelas y corrientes de pensamiento. Desde el modelo anglosajén, orientado a difundir
profusamente los resultados finales de sus asignaturas con exposiciones que los propios
alumnos llevan a cabo con intenciones fundamentalmente divulgativas de sus
actividades, hasta las que lo utilizan como medio para reivindicar ideas y
posicionamientos docentes en el debate arquitectdnico y el devenir de la profesion.
Todas ellas forman parte de un amplio abanico de enfoques del proyecto expositivo
como recurso docente en las diferentes escuelas de arquitectura del panorama actual.
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Figure 1: Exposicion “Parallel of Life and Art”, Alison y Peter Smithson, Institute of Contemporary Arts,

Londres (1953). Los Smithson concibieron esta exposicion como una secuencia de imdgenes o elementos,
un display,, en apariencia inconexos o desordenados, dotando al espacio de un nuevo significado.
(Fuente: https.//www.tate.org.uk/art/archive/items/tga-9211-5-2-89/henderson-photograph-of-

installation-view-of-parallel-of-life-and-art-exhibition)

Este texto se centra en las experiencias desarrolladas por un grupo de profesores de
proyectos arquitectéonicos en la E.T.S.A de Granada orientadas a convertir las
exposiciones docentes en un instrumento didactico y de investigacidn, una metodologia
gue incluye los procesos de trabajo que se generan en torno a ellas y a los lugares en los
gue se exhiben. Estas experiencias han proporcionado resultados de gran interés para
la docencia del proyecto, incentivando la formacion disciplinar con implicacién del
alumnado que participa activamente en el disefio y montaje expositivo. En paralelo a
cada exposicidn se organizan seminarios o conferencias con invitados externos y se
publica un catdlogo donde se registran estas acciones pedagdgicas. Las exposiciones
docentes entendidas de esta manera y el material elaborado en ellas (fragmentario,
dispar, pero siempre sugerente), se convierten en puntos de partida para otros cursos
académicos. El fragmento de un dibujo, una maqueta o un video, incluso un mismo
hecho mostrado reiteradamente a través de herramientas de representacion distintas,
se convierten en desencadenantes de un proceso de trabajo en el que el aprendizaje se
vincula también a la investigacion.

Figure 2: Exposicion “Escuela Alhambra”, Sala de exposiciones E.T.S.A. Granada, 2016. (Fotografias:
Fernando Alda)
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Resumen

El presente estudio tenia el objetivo de conocer cémo el uso de la literatura puede
acercar a los escolares a la arquitectura. Para ello, a través de literatura infantil se llevo
a cabo un proyecto de innovacién que permitiria ilustrar de forma visual a través de
ilustraciones la historia de los albumes ilustrados utilizados. Asi, a través de las
ilustraciones acompafiadas de texto los escolares podrian conocer la historia de lo que
se estaba narrando. Se permitia el manejo de las actividades realizadas en alumnado
con necesidades educativas especiales. Se trata de una actividad que fomenta la
creatividad, la motivacidn y sobre todo el interés del alumnado hacia las edificaciones
reflejadas en las ilustraciones de una manera significativa. Por lo tanto, se hacen
necesarios proyectos innovadores que fomenten el uso del cuento para acercar a los
escolares el conocimiento mdas amplio de las edificaciones y sobre todo que se trabajen
de manera inclusiva [1].
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Abstract

All buildings (residential, small tertiary or large tertiary) incorporate among their
installations those that are purely electrical. In fact, using electricity as an energy vector
not only helps the unstoppable path towards the decarbonisation of society, but for
decades it has also enabled the building to be equipped with room lighting services;
activation of air conditioning systems (boilers, air conditioners, solar thermal energy
installations, air treatment units, rooftops, chillers...); start/stop of water pumping
systems, control of electric motors in lifts and hoists; fire safety; home automation and
industrial building automation... All of them, to a greater or lesser extent, need
automation solutions to implement their functionalities in a convenient and versatile
way. For this purpose, there are two technologies that are interrelated but different in
their execution: programmed logic and wired logic. The first of these has been growing
steadily in recent years and is known as programmed logic, which is based on replacing
all (or most) of the aforementioned components with lines of programming code
implemented on an automaton, PLC or electronic card. This solution takes up little space
and allows the integration of analogue variables (infinite intermediate values), which
makes the control strategies much more advanced; however, its weaknesses are that it
is difficult to understand and difficult to manipulate in the event of a breakdown or
change of criteria.

The second is more "cumbersome", but at the same time more robust, reliable, easier
to model and easier to maintain for low-voltage electricians. It consists of breaking down
each manoeuvre or action into certain electromagnetic components, most of them
working conceptually as digital variables (all/nothing or 0-1, simple to conceptualise)
integrated in an electrical panel and interconnected by means of cables. And it is the
transfer of electricity, together with the function that each component performs, that
manages to execute the conceived manoeuvre. In parallel to both disciplines, there is a
third way consisting of integrating them in a hybrid way, with the "brain" of the
installation being the programmable automaton; and its extensions, the wired logic
devices. It could be said that this solution is the one that has been gaining most strength
in recent years, as it attempts to take advantage of the strengths of the aforementioned
"schools" (although without forgetting that it continues to inherit their disadvantages).
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As a result of the above, is there a legal and free tool that allows the learning of both
technologies? Indeed, the duo CADe_SIMU and PC_SIMU is the best solution for this
purpose: the two programs, which are intercommunicable, allow CAD drawing with
standardised electrical, electromechanical and electro-pneumatic symbols; they
anticipate the assembly of the real electrical panel to be implemented; they allow
simulating the manoeuvres to validate their operation; as well as obtaining a dynamic
animation of the behaviour of the existing moving parts as a SCADA solution (motors,
lifts, conveyor belts, lights, etc.). In addition, in the latest versions available, the wired
logic can be integrated with programmed logic (Siemens and Arduino PLCs) by
integrating programming environments such as ladder logic, GRAFCET and C language.

A & By

Figure 2: Inclusion of PLCs and SCADA system (own elaboration)
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Resumen

La implantacién de la metodologia BIM como recurso de gestion de proyectos de
edificacidn, es cada vez mas demandada dentro del mundo profesional de la edificacién.
A través de la inicial Directiva 2014/24/UE sobre contratacidon publica, se establece la
necesidad de emplear sistemas electrénicos (medios de comunicacion y herramientas
par modelar los datos del edificio) en procesos de contratacién de obras, servicios y
suministros a partir de septiembre de 2018. En la actualidad, diferentes entidades
publicas EMT (Empresa de Transportes de Madrid), FCV (Ferrocarriles de la Generalitat
Valenciana) [1] , entre otras, licitan la implantacién de la metodologia BIM, tanto para
implantarla en su organizacion como para las futuras obras a realizar para su
infraestructura.

Su avance y repercusion a nivel profesional es cada vez mayor, por lo que las escuelas
técnicas van poco a poco adaptandolo a sus propios planes de estudios e
introduciéndolo por tanto, en el contexto universitario y docente[2] .

Se han efectuado diferentes y variados estudios sobre su implantacién a nivel académica
en muy diversos paises y ambitos [3], [4], [5] y su dedicaciéon a diferentes niveles
profesionales que ello implica [6].

Pero se centra la investigacién desde de su punto de origen académico y docente.
Comprobar las necesidades demandadas por los propios alumnos, asi como la
capacitacién que presentan al respecto como futuros profesionales del sector de la
edificacion.

Igualmente se aprovecha la presencia de alumnos que corresponden a diferentes ciclos
formativos universitarios. Para ello se estudian dos situaciones de alumnado, en
principio diferentes. Se analiza la repercusion dentro de alumnos de grado en
edificacién. Son alumnos que aun no han obtenido unas competencias profesionales
necesarias a través de las habilidades obtenidas en sus estudios. Por otro lado se
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efectua un estudio entre alumnos de postgrado, que cursan estudios dentro de una
titulacién Master en gestion de la edificacion. Estos Ultimos se encuentran en un
segundo ciclo y ya han adquirido sus habilidades y competencias para poder
desarrollarse profesionalmente.

El estudio de sus concordancias y diferencias al respecto de la inclusién de las
ensefianzas relativas a la metodologia BIM, nos permite esbozar la demanda de los
futuros profesionales al respecto. También nos permitira determinar su aceptacién o
interés, en funcidn del nivel en que se encuentran dentro de su formacién técnica..
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Abstract

Due to the restrictions imposed by the current pandemic situation, the traditional
teaching methodology of the Civil Engineering School of the Universidad Politécnica de
Madrid in the 2020-21 course had to be modified. Considering that the school develops
modules of two degrees and four master and enrols more than 2,000 students each
academic year, the challenge of implementing the prescribed sanitary measures was
enormous.

The main measures applied were to maintain crossed ventilation in the classrooms,
avoid gatherings of students or teaching staff and reduce the capacity of the premises
in order to keep at least 1.5m between students. Due to the size of the premises and
the average number of students assigned to each class group notable changes had to be
introduced in the teaching organisation. The study and resizing of the school included
the use of Building Information Modelling (BIM) and Facility Management (FM)
techniques as well as the application of origin-destiny matrixes to establish the new
capacity of the rooms and reduce the risk of COVID-19 in the building [1]. Regarding the
crossed ventilation, certain windows and doors of each classroom were kept opened
throughout the day. In order to reduce the amount of students in the corridors and
cafeteria during the resting periods between classes the daily schedules of the different
syllabus were shifted a few minutes. The reduction of the capacity of the premises
caused the greatest impact in the day-to-day life of students and teaching staff. In
average, setting 1.5m as minimum distance between students supposed to
approximately reduce the original capacity of the rooms to only its 20%. This fact,
together with the decision of the Council of the School to maintain the presence-based
student-teacher relationship and the synchrony of the classes equal to a normal
academic year supposed introducing several changes both in the environment and
technical equipment required in class.

In all the classrooms video-cameras, screens, wireless microphones and also speakers
were installed and plugged into a computer with an internet connection. All the items
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previously mentioned permitted to live broadcast the classes using the BlackBoard
Collaborate [2] extension incorporated to Moodle [3]. The spare premises that were not
used a normal course were prepared to receive and reproduce what was happening in
the classrooms where the teacher was physically present. By this method all the
students assigned to a certain group could attend to class in a similar manner than any
other course. For those diagnosed with COVID-19, any other illness or even in
guarantine the synchrony broadcast of the classes using Moodle enabled them to attend
to class as they were physically present in the classroom. Therefore, they could be
updated with the lessons and even to hand in the evaluation tasks.

It should be highlighted that the technical problems that teachers might have can be
solved using a remote desktop application that could monitor the activity of all the
classrooms simultaneously. Similarly, if the received signal is deficient students can
communicate the issue by means a custom-made Discord server.

The mentioned changes introduced in the teaching environment have been suitable to
successfully broadcast all classes enabling students, at home and at the school alike, to
attend to class like in a normal academic year and maintaining a safe and healthy
environment.
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Abstract

With the start of the pandemic and the lockdown in March 2020, the need arises to stay
connected with our customers; direct customers (distributors) and indirect (installers,
specificators, constructors, promoters...), to continuous with the training work usually
done by ISOVER and Placo® but also to supply the human contact made by the lockdown.

Then, on the part of Placo® and ISOVER, the idea of creating a Formative Academy arises,
where, the people could find the courses and trainings more interesting for them and
even personalizing it, to adapt the trainings to their necessities. Thus, people can to take
advantages in the lockdown period receiving a useful course for the future.

Three classrooms are implemented within the academy where, each member of the
construction process, can find the courses most adapted to their profile:

- Distributors Classroom

- Installers Classroom

- Specificators Classroom
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Abstract

The project “Aportando Profesionalidad” has a sectoral scope, since it transfer the
influence of its action to the entire group of Mineral Wool Air Condition and Ventilation
Ducts Installers, bases on current trends in the use of the installation systems.

This business sector located in an upward economic activity faces two difficulties:

- The majority of current workers don’t have a qualification that accredits them as
professionals, which limits their differentiation in the face of professional
interference, generating a tendency to banal products.

- It is not possible to find qualified workers for insertion, which is limiting their
capacity for business growth.

Therefore, the Project is formulated base on two main objectives and seeking to
generate a series of internal and external impacts. Its main objectives are as follows:

- Professionalization of the sector. Understanding this as a professional is “a
person who exercises an activity and has a degree or diploma, which guarantees
the knowledge acquired and the suitability for the exercise of his trade”

- Insertion of new professionals through regulated trainings and employment
trainings.

ISOVER has promoted the creation of the “Installation and Maintenance of Ducts
Networks Qualification” actively participating in the development of its content,
together with the INCUAL (National Institute of Qualifications), this new qualification
has been made part of the current INCUAL Qualification portfolio.
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