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Hace unos dias cayé en mis manos una reproduccion de una lamina titulada “at school”
(Jean-Marc Cote, 1899). Pertenece a una coleccion llamada “Memorias del futuro” que se
encargo dibujar a finales del siglo XIX, a los visionarios de la época en distintas disciplinas,
con la idea de que quedase plasmado como se pensaba en aquel entonces que seria el
mundo en el aiio 2000. La lamina muestra un aula con seis alumnos que tienen una especie
de cascos en la cabeza. De cada casco, salen unos cables hacia el techo que acaban co-
nectados en una maquina. Un profesor introduce afanosamente libros por la parte superior
de la maquina y un alumno, posiblemente aventajado, o puede que todo lo contrario, ac-
ciona costosamente una manivela.

La imagen de una maquina que envia el contenido de los libros, mediante unos cables,
directamente al cerebro de los alumnos tuvo que parecer, en aquel momento, algo verda-
deramente asombroso, de pura ciencia ficcion. La realidad de nuestros dias, no parece
haber resuelto (por ahora) la entrada de conocimientos directamente a nuestro cerebro,
aunque yo diria que las avanzadas tecnologias puestas al servicio de la docencia nos han
llevado muy cerca. De hecho, supongo que los autores de esta coleccion se quedarian ato-
nitos si viesen a nuestros alumnos de hoy en dia, por ejemplo, con sus gafas virtuales; ac-
cediendo a los contenidos que necesitan en cada momento, experimentando los problemas
reales a los que se enfrentaran como profesionales, identificando posibles decisiones y an-
ticipando las consecuencias, interactuando con otros elementos y agentes en tiempo real,
adquiriendo conocimientos con la maxima rapidez, eficiencia y calidad, jy sin cables!

Los profesionales de la docencia vivimos un momento agitado, complejo y apasionante,
como asi lo demuestra la gran variedad de temas tratados en esta nueva edicion de INNO-
DOCT: e-University, fabricacion digital, metodologias activas, co-invencion, MOOCs, ges-
tion de la innovacion, interaccion humano-computadora, TIC’s, flip teaching, realidad
aumentada, E-learning, gamificacion, tutoriales interactivos, ... Nuestro reto es obtener el
maximo partido de estos modelos docentes, enfoques, métodos y tecnologias, para que el
conocimiento se pueda generar, transferir y utilizar por y para todos de la manera mas
eficiente.

Pero no sélo eso, como ya se hizo en el siglo XIX, también debemos dibujar la lamina
de nuestro futuro, para seguir avanzando en el camino que nos marca la imaginacion.
Aunque imaginar nos pueda producir cierto vértigo: quizas en un futuro tendremos asis-
tentes personales robotizados que nos proporcionaran aprendizaje a la carta desde nues-
tro nacimiento, en funcion de nuestras capacidades, necesidades y objetivos individuales.
Quizas, en un futuro proximo, el acceso a la informacion sea tan rapido como un pensa-
miento y mas preciso que un recuerdo, incluso puede que el conocimiento se inserte en
nosotros facilmente, gracias a una alianza de la medicina, informatica, quimica y nanoro-
bética. Sin duda, el rol del docente tendra que ser completamente reinventado.

En el congreso INNODOCT se sigue haciendo un esfuerzo, no solo por explorar y sinteti-
zar el presente de la docencia, sino también por dibujar esa lamina del futuro, creando un
necesario espacio de debate y reflexion que mantiene a sus organizadores y participantes,
y al Departamento de Organizacion de Empresas, a la vanguardia de la innovaciéon docente
un ano mas. Espero que los contenidos de este libro le permitan aprender y disfrutar, pero
sobre todo imaginar.

Faustino Alarcon Valero

Director del Departamento de Organizacion de Empresas
Universitat Politécnica de Valéncia
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Abstract

This paper presents an analysis of the 62 universities in Ecuador that are in
the web ranking of universities, in order to evaluate the use of digital media
and obtain information on the management of university e-branding. The
study explores, to a large extent, the digital variables currently used for
broadcasting and we include the resources of two indexed databases as a
dissemination flow. All this data has been analyzed through statistics and
web performance tools. The results indicate the universities in Ecuador do
not present a clear use of the academic e-branding as a strategy of
dissemination, exposure, and visibility improvement to increase their ranking
level. However, it is clear that some have demonstrated the relevance of the
uses of these systems to improve their worldwide level spread.

Keywords: visibility, university e-branding, Ecuador, universities, social
networks, academic networks, professional networks, web

1. Introduction

This research paper presents an analysis of the level of visibility maintained by public and
private universities in Ecuador from the point of view of university e-branding. The study
covers all digital spaces and the level of impact among its users, highlighting the
differences in the system of use. This article focuses on studying and analyzing the
visibility of e-branding of universities in Ecuador.

Some universities worldwide have implemented digital university branding strategies to
improve visibility in the digital space, a focused model that can be applied and that adapts
over time to the new technological changes has not been created. Two relevant studies
developed in British (Chapleo, Carrillo Durdn, & Castillo Diaz, 2011) and Spanish
universities, has shown that in Europe, the universities are adjustingto the digital changes,
but these studies only analyze the functional values (“related to education and research
activities, than to values of an emotional nature”), and emotional (‘“highlighting among
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them the commitment to the international projection of their brands.”) of the websites
(Castillo Diaz, Carrillo Duran, & Tato Jiménez, 2013). Acosta and Lujan have carried out a
study of the accessibility to the websites of Ecuadorian universities, evaluated 44
universities of the existing ones where they analyzed the level of accessibility, the errors,
and compliance with INEN regulations. (Acosta & Lujan-Mora, 2017:47-48).

In the article presented by Del Rio, Cardona and Simancas, a branding model is proposed to
position university brands, where it describes what "the value of organization and
reputation" represents, which must be taken into account by the public and the setting (Del
Rio-Cortina, Cardona-Arbelaez, & Simancas-Trujillo, 2017: 40), aspects that are built over
time.

The disproportionate growth of the use of digital media among higher education institutions
has changed the way we teach, learn, and present themselves to the world, using new terms
asociated to digitalisation, as e-Universities are defined as digital education, from the
computer science revolution point of view, through the network and digital attention that
allows processes or procedures, and even allows to virtual or online studies under the
supervision of a tutor; e-Communication refers to the term on any form of computer-
mediated communication and more traditional forms of electronic communication, such as
telephone communication (Kock, 2001: 3); even e-Science, which involves the
collaborative use of geographically distributed resources interconnected through the
Internet (Garcia Alvarez & Lopez Sintas, 2012: 500), among others. This is why we find
the use of the Internet as a mediatic and now didactic resource a priority. The university
achievements, reseach and publications found a wide space in electronic media, the e-
Science is also understood as the set of scientific activities developed by the use of
distributed resources accessible through the internet (Fecyt, 2004).

1.1. University e-Branding

The e-branding, digital branding, internet branding or online branding, according to Rowles
in his book Digital Branding explains what the whole personality of the organization is
what includes the services or products, under the sum of the experiences from the point of
visual identity with the interaction in social networks and the criticisms it has online, even
more by the sum of the generated value (Rowles, 2014:344). According to Adamson in his
book BrandDigital says that to understand digital technology you must interact with it,
which has its own learning curve. It is not enough to read articles about the evolution of the
internet to get your brand right, to provide value to the consumers with whom you want to
do business, it is essential to know the areas where they and your brand are managed
(2008:274). Both authors take for settled that it is important to know everything that
surrounds the brand in the digital aspect and what is spoken about it.

2

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Del Pino Espinoza, Ariana Daniela, Mg, Lloret-Romero, Nuria, Ph.D

The university has changed by taking into account the importance of the cognitive and
affective aspects within the brand management (Beerli Palacio, Diaz Meneses, & Pérez
Pérez, 2002:491). The optimization and creation of websites, search of social media on the
web (Jansena, Sobelb, & Zhangc 2011:79), blogs, digital press releases, and marketing
videos are all methods used for the digital Branding process (Green, R. 2013)
(Fallon, N. 2013).

Thus, the concept of University e-Branding was raised, indicating it to be everything which
the university implements to transcend in the digital sphere from the academic, scientific
and professional; involving several stakeholders, be these teachers, students, researchers,
guests, among others, and this way, increase the interaction of researchers, students and
others, creating an environment conducive to ally even with companies, and generate a
convenient context for a better scientific-research-business development.

The University e-Branding that includes the management of the business and academic
brand is related to the scientific research levels, which the university shares through various
physical and digital-interactive spaces to disseminate new discovered knowledge, statistics,
and others. It improves the student-university educational experience. Also, it uses multiple
strategies to reach students, and is built with the reputation generated by academics,
students and their research through the network as a platform for integration and
dissemination.

1.2. Digital Aspects

Although there are different options for evaluating digital resources, and as Codina
considers, it plans a series of parameters and indicators of digital resources that study web
quality (Codina, 2000, pags. 21-24), accessibility (Buenadicha, Chamorro Mera, Miranda
Gonzélez, & Gonzalez Lopez, 2002:106), browsing (Thelwall & Aguillo, 2003:293),
competition with strategies approaches in terms of business (Kotler, Kotler, & Kotler,
2008) and lastly, its international image and brand strategies (Gray & Fam, 2003). This
research clarifies the horizons for the analysis of the visibility of higher education
institutions through the Internet, resources that have not been put into consideration to
understand how the e-Branding of certain universities is displayed on the network.

1.3. e-University

University education worldwide is changing the system to teach and instruct classes, partly
due to technological advances and the flow of information found on the Internet. The use of
electronic devices, the initiative of virtual classrooms and 2.0 or virtual environments
(Aguirre Andrade & Manasia Fernandez, 2009:322), have undoubtedly led to the
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development of scientific fields of research application in this area. Ellin proposes the idea
that the university is entrepreneurial, maintains many traditional characteristics, but in the
21st century, innovation, creativity and the initiative of individual self-learning have
allowed to create a new space and a new way of learning. A digital university is one that
pretends to be autonomous, communicates with the community, trains leaders and people of
power, who are cultivated outside the classrooms, libraries or laboratories. (Ellin, 2006:4).

Among the aspects that the university brand image must communicate, we find the
cognitive, rational, functional and affective or emotional dimensions; therefore, the
attributes of the institution must be transmitted in an appropriate way (Beerli Palacio, Diaz
Meneses, & Perez Perez, 2002:489). Murphy defines that "The management of the brand
consists of the development and maintenance of a series of attributes and values of the
product, which are coherent, appropriate, distinctive, projectable and attractive to
consumers" (Murphy & Rowe, 1992).

University Co-Branding is achieved in scientific events such as conferences or
presentations, cooperation between universities is very common to share expenses, present
research together and show results. The use of pairs between universities also generates a
greater emphasis on scientific articles.

This research proposal allows us to know the usage level of online university branding in
Ecuador, we will evaluate the uses of current digital resources such as: web pages, social
networks, academic social networks, professional social networks, university rankings,
Google Scholar usage, Search index in Google Trends, publications in Database such as ISI
Web of knowledge and Scopus, use of technological resources for their classes such as
virtual reality, virtual classrooms and MOOC.

This paper attempts to achieve the objective of analyzing the current management state of
universities academic e-branding in Ecuador, both public and private, to create a proposed
method of analysis of e-branding for higher education institutions.

1.4. Research Query
— Do the creation years affect the growth of the university's digital or research
space?
— Do digital profiles or online interaction allow a better flow of communication with
their users?
— Do the websites of the universities in Ecuador maintain optimum performance for
the users' use?
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2. Method

The study will take into account 100% of the population, the 62 public and private
Ecuadorian universities, 31 are public universities and 32 are private, one of them doesn’t
have a website, in figure 1 you can see the list. Using a decriptive methodology, we
evaluate the digital resources of the study subjects on the use of e-branding level, with a
quantitative and qualitative approach through the construction of indicators explained

Fase 1 Fase 2 Fase 3
Univarsities Digital _— Websitas
Ranking independent performance
variables

. [ ~
Resultados /

Orientation of
universities
in e-branding

through phases.

Figure. 1 Research Model
The phases applied for this analysis are the following:

1. Analysis of its positioning in the rankings of Latin America (QS World University
Rankings) and web (Ranking web of universities), locating the level of universities
in Ecuador, the other rankings were not considered when not including Ecuadorian
universities. The rankings determine the level that the universities occupy among
themselves, and how important they are in the country.

2. The variables that will be evaluated independently are: a. Age (knows the level of
influence by the creation years); b. Google Scholar (academic profiles as a
broadcast medium); c. Use of database (wok/scopus, to know the universities’
academic publication level); d. Use of social, academic and professional networks
(user level to understand the interaction with the information flow).

3. Web use management: a. Functionality; b. Ergonomics, using observation and
GTmetrix we will obtain data on the percentage and level of performance and
optimization (necessary for circulating relevant institutional, student and academic
information).

With the data obtained in the second point, we will determine how influential these
universities can be online. For the data obtained in the websites, it will be taken into
account frequency of exposure level, usability, and visual reinforcements. In the end, we
will be able to establish the universities by the awareness level of need for the use of
university e-branding and expose relevant data that could be included in the future, where
no type of university, private or public, will be discriminated.
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3. Results and Discussion

Through the proposed research, we have managed to learn the scope of the management of
digital academic branding in certain areas. In each of the phases, greater contributions could
be determined with a greater interaction analysis.

Fase 1 - In the positioning analysis we find the following results:

Ranking web of universities, makes visible all those universities that have a digital space
and by level of use, for which, we will find all the universities mentioned above, we find 62
universities.. (Webometrics, 2018)

Latin American Ranking (QS World University Rankings) evaluates the existing
universities by country that maintain a level of publication, world reputation, among others,
in this ranking we find only 12 and within these 12, 4 of them are from Guayaquil, 6 from
Quito, 1 from Cuenca and 1 of Azuay, the other universities are not in the aforementioned
ranking. There are no universities in the other rankings therefore it was not included in the
research, or for the moment, they have not managed to enter. (Quacquarelli Symonds
Limited, 2018)

Fase 2 - In the analysis of the independent variables, they have been divided as follows:

Grupo 1 Age.
Grupo 2 Google Scholar, academic and social networks.
Grupo 3 Publications database.

B

Grupo 4 Social and professional networks.

For group 1, an average of the universities age was made, considering if it influences their
positioning and discovery, also, if this influences in any way in their mode of interaction
with the digital university branding. The average age of the universities is 46, which
indicates that among all the universities there is a close relationship because their standard
deviation is 52.29. A total of 52 universities are in a ranking less than 50 years, the
Universidad Central del Ecuador is the eldest with 367 years, and does not maintain a flow
of Twitter, Instagram and YouTube, and even less a large flow of articles published in
WOS / SCOPUS, but with a strong presence on Facebook and Linkedin.

In group 2 shown in figure 2, we see the interaction of Google Scholar and academic social
networks (researchgate, academia.edu). Private universities have shown a lesser use of
these tools, they do not achieve a great propagation of their scientific production and it is
low in comparison with universities worldwide. 68% of public universities do not use
Google Scholar, unlike private universities, which do not reach 71% of use. Most of the
universities showed that the most used platform is researchgate, after academia.edu and,
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finally, Google Scholar, which has less importance of use, being a support platform to share
articles and/or books, etc.

The average is 874, which indicates that among all universities there is a close relationship
because its standard deviation is 1236.62. The university with the highest number of users
in researchgate is ESPOL (public) with 2109, while in academia.edu, we find UCE (public)
with 3551 users, finally, just as important for its level of search, Google Scholar, we found
UPS (private) with 502 users, very low levels of interaction..

In group 3, as shown in figure 2, we investigated the number of publications in two of the
most used databases in Ecuador, unlike private universities, 87 and 90% do not have more
than 250 publications, contrary to the case of private with 61 and 77%. The two universities
with the highest percentages were PUCE (private) with 400 and USFQ (private) with 1,430
publications, which indicates that private universities are betting on scientific production
which leads to the production of articles. The average is 196, which indicates that among all
universities there isn’t a very close relationship because their standard deviation is 315.70..

In group 4 shown in Figure 2, we will check the level of broadcast universities have with
respect to the followers flow. It is clear that the private universities have taken into greater
consideration the use of social media, who have managed to attract more followers and
manage to disseminate their events, connecting with students, but there are still a number of
universities that do not have social media profiles or they do not give them an adequate
management, they are not even linked in their websites for easy access, and lastly, they do
not have the same nomenclature in most of their accounts. The average is 93.68, which
indicates that among all universities there is no close relationship because its standard
deviation is 151,019.63.

In these five social networks, we have USFQ (private) as the university with the most
followers on Facebook, with 895,903, likewise on their Twitter account with 74,500, on
Instagram the university with the largest followers is UDLA (private) with 20,900, while
Youtube and Linkedin are of greater affluence in public universities, with 42,000 for
ESPOL and 56,760 for UG, consecutively.
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Figure 2. Academic Social Networks, Google Scholar, Database Publications, Social Networks and
Professional Social Networks

Source: Google Scholar (2018), Researchgate (2018), Academia.edu (2018) Scopus (2018), Web of Knowledge
(2018), Facebook (2018), Twitter (2018), Instagram (2018), Youtube (2018), Linkedin (2018)

Fase 3. Web analysis, operational levels, and optimization

Thirdly, on the implementation of the websites, two analyses were conducted: the
operational and optimization level, and the performance.

Average performance. Functionality and optimization levels

[
(0-7.6) (7.6-15.2) (152-22.8)(22.8-30.4) (30.4-38) (38-456)

Figure 3. Average performance. Functionality and optimization levels.

Fuente: GTmetrix (2018)
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Through the use of the GTmetrix tool (GT.net, 2018), which allows to know the
performance failures of the websites of the universities, two universities could not be
analyzed by the tool, IAEN (public) and UTI (public ). Websites are the face of the
university, where you can learn all the services offered to the public, as well to the
university community. The universities with a better optimization were UCE (public) and
UCT (public), but it was not the same case for the performance and load of the UNIBE
(private) site that presented a better option with a percentage of 1.2 s of response compared
to all the other 61 sites. The average is 10.44, which indicates that among all universities
there is a very close relationship because its standard deviation is 8.61.

Therefore, this research was able to determine that the use of digital academic branding or
academic e-branding, is not being used in all universities to a large extent, which could
favor the communication flow of universities for better interaction performance, but is clear
that universities in Ecuador are very far from this management tasks, although some have
shown that the use of these media work and improve areas such as image and ranking.

A clear example is the case of USFQ, and the most notorious of the 62, which is in a good
position in the ranking, but taking into account the deficiencies found, could improve its
academic e-branding and increase its visibility to ranking and users of a global scale, it
could be taken into account the relevance of academic e-branding and would function as a
scientific-academic system.

With the results obtained, the research questions are answered:

Of the 62 universities, only 3 exceed 100 years, and they do not rank high in the
ranking. The years of creation do not totally inflate the performance of universities
to improve visibility, nor positioning in the network, but it is a point of support to
show all those processes that have been carried out since its inception, it can also
show that universities have not evolved with the pace of trends and new
generations.

The universities demonstrated that they do not show relevant information and, in
many cases, was difficult to know if they have social, academic and professional
networks on their website, you can even use the website as a record of their
teachers' information, awards and recognitions, progress or relevant discoveries
and publications. 40% did not present the years of seniority on their website,
which made it difficult to search.

40 of the 62 universities demonstrated an F performance with a record low speed
per load, just as the load time an average of 31 universities maintains more than 8
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seconds as a complete visualization response. Therefore, it is low level of
performance, operation and optimization.

4. Conclusion

Through this analysis, an attempt was made to determine if there is a management of
university digital branding within Ecuador, besides being considered as a methodological
proposal to analyze the performance of e-branding for higher education institutions. It is
evident that private universities are even more concerned about the dissemination of all the
actions they carry out, both scientific, academic, student and management, among others;
therefore, they could end up advertising, unlike public universities, which have not seen the
potential of using social networks as a means of dissemination and collaboration between
different universities worldwide.

Education, in institutions of higher education, has made it clear that it must change, and
initiate an investigation of the future, new and current needs more important, nationally and
globally, transforming the context of education into a new tide of technical-practical
concepts. An analysis of this magnitude makes it possible to assess which are the
parameters in which the institutions fail to understand the level of visibility. It is suggestive
that, in both cases, they renew the necessary relevant information on the websites, to
publicize merits, articles, books, awards, student life, graduates and outstanding professors.

Encourage the use of platforms that search engines move and generate more information
traffic, and increase a standard format for each university on the management of academic
e-branding. It was not possible to find information about the use of virtual reality or virtual
classrooms for the public, something that can contribute to the benefit of students and the
community in a better and faster complementary learning. The university entity should be a
tourism agent, as a scientific, educational, and can generate greater impacts in a positive
way towards the community. It can include, afterwards, a research and evaluation of the
frequency variables of publication of social networks and the valuation by teachers as
university referents, through its digital branding, academic staff, and even include the level
of influential students that contribute to add to the universities.
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Abstract

As an integral part of the innovation of Physics Curriculum, we consider
involvement of a co-invention project - a small teamwork of the pupils on the
tasks developed by themselves - project, lasting 10-15 teaching hours, with
focused goal oriented on innovation of a product. Pupils are scaffolded in
well-designed learning environment, by well-designed printed material and
specially trained physics teacher in an equipped physics laboratory. As our
endeavour to meet such a goal, we have started by initial pilot projects, in
which 13-years old pupils constructed products from a very limited material,
using a limited equipment. The project itself is directed to take into
consideration each of the sights - scientific (physics as a school subject, part
of the sciences, how does the nature work); engineering (physics as a school
subject, part of the technology education); collaborative design (work of
small teams, which consider also whole school community and experts from
out of schools environment) and discussing entrepreneurial practices
(considering usable products, create marketing plan). The pupils are
systematically lead to develop each of these four sights via six stages - idea
generation, activity (planning, designing), knowledge seeking, evaluation of
invention, justifying solution, knowledge building. Such a complex activity
performed by 13 years old pupils can be considered as too ambitious. Of
course, we are modifying whole physics education and we are preparing
pupils to be able to work in teams, discuss, measure physical quantities,
articulate their ideas and work with various sources of information. In the
article, we proudly inform about happy pupils, which like physics (and also
school subject - physics) and prove their knowledge on a higher level than
their peers, after one year of testing our new methodologies. Moreover, we
start to measure the level of their engineering competences and hypothesize,
that it should be developed better, than of their peers educated by traditional
means.

Keywords: innovation, invention, project, product.
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1. Introduction

Let us start with goals of physics education. 5 years ago we proclaimed, that we fulfill three
main domains of goals: A. goals (and content) related to attitudes of society towards
science; B. goals (and content) related to methods of science; C. goals (and content) related
to pieces of knowledge. Last part we divided to Cl.pieces of knowledge for development of
scientific methods and attitudes towards science; C2.pieces of knowledge related to the
quality of living and general scientific culture. (Demkanin, P. 2013). Even if we try to
fulfill such goals, students in many educational systems often doubt relevance of what they
have been taught on physics lessons. They do not see any meaning of what they learn, it
does not make any sense for them. Science is often unappealing and unattractive for them
because they have wrong impression that science is a bunch of boring facts, definitions and
laws. This may be caused by teaching focused on contents of science only (National
Research Council. 2012).

Science education from the perspective of majority of science teachers (in many countries)
is quite stable. But changes in society are relatively fast, and this is true also in the aspects
closely related to the science education. Information is easily accessible (generally, not
from the perspective of pupils), the speed of communication has risen significantly; our
pupils use the equipment, which was available only in some top laboratories some decades
ago. Science education should also reflect great changes of society, like globalisation,
climatic changes, terrorism, boom of automotive and building industry; and, in many
countries, also radical political changes and economic crisis. On the other hand, the
processes of the mind of our children are still the same.(Demkanin, P. 2013).

Modern, innovative education of science proclaims idea that students should not be taught
bare facts and information only, but also science and engineering practices. Acquiring skills
in these practices allows better understanding of how science knowledge is formed and how
engineering solutions are developed. This helps students to develop more critical opinion
on scientific information, but also to form profound knowledge and deep understanding of
phenomena The actual doing of science or engineering can also challenge students and
stimulate their curiosity and interest. (National Research Council. 2012)

In this article we present a school project. Our goal is to facilitate students to develop a
product, having in mind four aspects: science, engineering, design and entrepreneurship
(Table 1). Via the processes involved, we would like to link many aspects of science
education.
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Table 1. Four aspects of co-invention practices

Milan Kovac

Science Engineeging Design Enterpreneurship
Epistemic Posing questions | Defining and Analyzing design | Finding entrepreneurial
focus solving problems | challenges challenges &
possibilities
Idea Generating Envisioning Coming up with | Making entrepreneurial
generation | working theories | potential design ideas initiatives
and models solutions/ models | (ideation)
Typical Planning and Constructing and | Explicating Working out
activity carrying out exploring design ideas entrepreneurial
investigations artefacts conceptually, alternatives to be
regarding models | embodying visually and/or reflected and tested
constructed solutions materially
Knowledge | Analyzing and Determining Analyzing Analyzing already
seeking interpreting data; | criteria and internal existing enterprises for
seeking new analyzing how (determined by finding new
knowledge for different design team) and | possibilities; examining
making sense solutions satisfy external social or customer
requirements (collected from needs across segments
users) constraints
Evaluation | Visualizing and Constructing and | Constructing Generating alternative
of modelling testing prototypes | mock ups or entrepreneurial ideas,
inventions results, using (making models prototypes and using initial impact or
computational and simulations) exploring and market studies for
means when testing their assessing promise (e.g.,
appropriate features meeting needs, solving
societal problems)
Justifying Using evidence Determining Finding adequate | Demonstrating the
solutions to justify optimal solution design that meets | promise of an
arguments (or through multiple entrepreneurial
starting new systematic constrains (e.g. approach in relation to
investigative comparison of user needs) or alternatives
cycle) alternatives (or going back to
going back to idea generation
seeking new
solutions)
Knowledge | Documenting, Documenting and | Documenting Documenting and
building reflecting on reflecting on the and reflecting on | reflecting on
finding with process and design process entrepreneurial process
disciplinary solutions and and reporting and branding and
knowledge, and reporting product | design invention | marketing
reporting invention process entrepreneurial
investigation invention
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Adaptation of such complex issue, as such project is, requires trainig of the teachers
involved. A teacher, to be successful, must be trained in each of the basic dimensions -
knowledge, abilities, and relationships. These dimensions are mutually interwoven in the
process of teaching. Every day, at every lesson, they are applied jointly. The teacher is, at
the same time, using, e.g. his knowledge of the forces, pressure, relevant pupil's
representations; his abilities to aim the attention of the group of pupils, to manipulate
equipment and focus pupil’s attention to important issues of the experiment used. Also, he
enters into interrelationships with pupils and this should not be regarded as something odd.
Each Physics teacher is a teacher of learners and a teacher of content. A teacher is fulfilled,
happy, if he is well educated and trained, if he has well developed all three dimensions -
knowledge, abilities, and relationships, if there is an order in his ideas and attitudes.
(Demkanin, P. 2018). We also should, at least briefly mention, that sustainable deep
education of pupils, as well as teachers, could have impact on their personality. Even if
engenerring and enterpreneurship practicies are usually well connected to a organised
character, which is the socially favoured profile in secular Western cultures (Demkanin, P.,
Gergelova, B. 2017), (Cloninger, 2013), in our work we try to develope also self-
transcendece, which leads to the creative character rather than the organised characters
(Demkaninova, D. 2015).

2. Methodology

By taking to account what we present above, we suggest implementation of co-inventive
student projects. In such projects students work in teams of 4-6 members. Aim of the
project is to create a usable product. The product can be a functional device of any kind or
even a service. One of the main features of co-inventive projects is, that the product is
developed, improved and upgraded by students. During the process of invention students
must ask similar questions as scientists and engineers ask. This help students to better
understand how science and engineering works and how science data are obtained or how
discoveries and inventions are made. Working on a functional product makes acquired
knowledge relevant and graspable, because students have an impression that they do
something meaningful. Students do what they want to do, because they work on an
invention of a product that is their own idea they had come up with. Development of a
functional product is iterative process that involves innovation, improvements and
upgrades. To improve the product, it is necessary to bring new creative ideas, to analyze
limitations and flaws and to receive feedback and opinion from experts and users. Many of
this is possible through scaffolding by teacher. During the process of invention, it is often
needed to verify, research or discover dependence or relation between physical quantities
associated with usage for which is the product intended. Therefore, project needs to be
carried out at school in well-equipped laboratory or workshop. During the development of

16

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Milan Kovac

a product students must apply already acquired skills, knowledge and practices but also to
develop new ones. This kind of learning method helps to create conditions for cross-
curricular learning in an inspirational and challenging environment.

In co-invention project students work in small groups so it brings positive but also negative
aspects of team work. Therefore we took to account reccomendations of (Demkanin,P.,
Gergelova, B. 2017). Also within this type of project, students with knowledge in some
contexts well developed via informal and unformal education can utilise such knowledge
and abilities and can take a role of a student-expert. The method student-expert is described
in (Chalupkova, S. Demkanin, P. 2011).

On the basis briefly mentioned above, we have designed activities supporting development
of science and engineering competences that students may need during the process of
invention. These activities we have done with students before realization of the project.

We have carried out pilot iteration of co-inventive student project in two classes of 12 years
old students. Teams consisted of 5 members. We plan to deeper evaluate the results of pilot
realization of the project. Next year we will realize following iteration on larger sample of
students.

3. Realization

Project was carried out through four weeks which provides 8 physics lessons. Our effort
was to set out no restrictions for the product so that creativity of children would not be
limited. The assignment was to ,,construct or create a usable, functional product “. There
were no strict instructions or procedure that they should follow (Velmovska. K.,
Bartosovi¢, L. 2016). In our conditions students had very limited rescources. Thay had to
obtain most of material and needed tools by themselves.

In the first phase studnets come up with ideas for their product. They have a discussion
about which idea they would develop. Than they start to plan and organize the work which
includes obtaining material, drawing sketches and blueprints, dividing work among team
members.

Next step is to create a prototype of the product. Construction a prototype reaveals many
obstacles and complications associated with development of a product. Students find out
limits and difficulties in the process of construction. Prototype of the product usually does
not funcion well or is unstable, but is very important for next phase.

Students have personal empirical experience gained in everyday life that affect physical
intuition. According to diSessa (2014), physical intuition consists of large amount of “p-
prims” (phenomenological primitives), which are schemata that provide sensibility and
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naturalness of everyday phenomena. Example of a p-prim is a scheme “the closer, the
stronger”. During the project there are possibilities to form and advance these p-prims or
even to link them with physical quantities or physical laws.

To better illustrate positive aspects of co-invention projects we show example. One of the
teams in our class decided to construct a catapult. The first issue that the team had to deal
with was to choose a source of energy that would be used to toss projectiles. After few non-
productive ideas we have pointed out what they have learned in previous semester about
properties of solids. Students remembered flexibility of materials and suggested to use a
spring. After drawing some sketches they gathered available resources and material and
start to build. Prototype of the catapult was very simple and had many shortcomings

(Fig.1).

Fig.1. Prototype of a catapult constructed by a group of students at Sukromna zdkladna Skola in Bratislava,
Slovakia. April 18, 2018.

We provided feedback and review of the product. Within scaffolding we activated a p-prim
“the further from axis of rotation, the greater the effect”. Students gain this scheme in
everyday life for example when opening a door. So they came to conclusion that catapult
will toss projectiles further, if they fix the spring at the end of the cooking spoon rather than
in the middle between axis of rotation and the end of the spoon. Another problem was, that
the spring was not able to stretch enough. So in next iteration they propped the spoon
higher above the platform. Upgraded version of catapult was far better, but the product still
needed some innovations. While loading the catapult, projectile would fall off because the
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spoon was not deep enough, so they needed to modify the spoon to prevent projectiles from
falling off. Because students had limited resources it was challenge for them to fix the
spoon to the supporting structure so that it could rotate. Their first idea was to use a metal
ring that they fixed to the frame and they inserted the spoon through it. Diameter of the ring
was greater than the spoon so it was leisure. With our help they found a better solution.
They used two syringes with different diameters. They cut the bigger in half and fixed both
parts to the frame so that there was a gap between them. Than they made a hole through
smaller syringe and students inserted the spoon through the hole so that it was perpendicular
to the syringe. The result was more sutisfiing (Fig.2).

Fig.2. Upgraded version of the catapult created by the group of students at Stikromna zdkladna Skola in
Bratislava, Slovakia. May 9, 2018.

4. Analysis

Pilot realization of co-inventive projects has revealed many aspects that need to be taken to
consideration and improvement. In the pilot study we analysed the work qualitatively. Our
analysis we have focused on personal engagement (personal significance, interest, curiosity,
personal input, initiative, wrok with and for the team); exploration (epistemic focus, idea
generation, activity, knowledge seeking from table 1; background information used,
relevance, reliability and sufficiency of the information used; awareness of the significant
safety, ethical and environmental issues); analysis (information processing, interpretation of
the processed information); evaluation (evaluation of interventions, justifying solutions and
knowledge building from table 1), communication (clarity of the presentation of the focus,
processes, outcomes, use of school science terminology).
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5. Conclusion

Curriculum schedules unsuficient time for physics lessons. Despite of limited conditions,
rescources and time, we can state that the project was succesful. Students developed sills in
each aspects: personal engagement, analysis, evaluation and communication. Working on a
functional product is appealing for students and we had recieved encouraging feedback
from them. They worked with intrest and had a positive impression about the project. The
least developed aspect of produtcs was entrepreneurial aspect. Students lack skills and
experience associated with etrepreneurship. In order to develop such skills we need to
design activities that would lead to acquiring such experience.

Since teachers job during these projects is not easy, we plan to prepare methodic guides for
teachers. In the future we also plan to create more activities to prepare students for co-
invention projects. Activities that would form not just science and engineering practices,
but also entrepreneural sills and capabilities. Next iteration will be carried out on a larger
sample of students and with deeper evaluatin of extent of developed skills and practices.
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Abstract

More than 15 years ago we started to implement in our physics curriculum
for 17 years old pupils physics experiments planned by students
themselves. Each student must learn, how to prepare and perform a physics
experiment. The leading idea of this endeavor is “student must do, what
she/he wants, at least sometimes”. As a most problematic part of this task is,
as has been proved, to teach students to formulate a problem - a question,
which can be answered by an experiment and also to formulate a hypothesis,
a prediction based on the previous knowledge or based on the information
gathered from secondary sources. As important we also see the connection of
planning experiments to the goals and aims of science education and
sensibility of it from the view of pupils and their parents. Planning
experiments by students themselves is a task involving a manifold cluster of
means of knowledge gathering and utilization. As generally in creativity, the
crucial role has memory. The student applies his/her knowledge. But, at the
same time, he/she learns, what is the optimal, useful strategy and structure of
working, optimal management for a teamwork. Within planning, a student
flips through external sources of information, usually, electronic sources or
textbooks, focus his/her attention to information interesting or potentially
useful for the phenomenon examined by the experiment just planned. Student
remembers, what equipment is available, looks for other equipment and
material. Of course, the student also learns to write scientifically, to write in
a manner, that nothing hampers understanding of the focus, process, and
outcomes. Part of the article is devoted to the topic of development abilities
of pre-service physics teacher's to scaffold the process of planning
experiments of their future students.

Keywords: physics education, open inquiry, planning; school science
experiment
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1. Introduction

This contribution aims to present our experience with physics experiments prepared by
adolescents within formal physics education at higher secondary education. The main idea
of our work presented is ,,the students must do, what they want, at least sometimes*. Our
intention is not to go the way, in which all (or majority of) work is directed by students.
The opposite is the truth. We are presenting programme with firm, clearly stated aims and
goals, where students are quite firmly lead to the development of their competencies,
abilities, and where aspects for measurement of outputs, as well as summative assessment
rubrics, are clearly set. The work presents out endeavour from the last 15 years. We have
started by our knowledge gained mainly empirically and by the rules for Assessment of
practical work in Physics set by International Baccalaureate Diploma programme. The three
domains of theoretical grounds we are presenting here we have adopted only a few years
ago - as can be seen by the data when the theories were published.

One of our theoretical groundworkis Knowledge in Pieces and primitive
phenomenologies (p-prims) approach by di Sessa (2014). While original KiP approach
focuses on the concepts as buoyancy, Archimedes principle, or electromotive force of a
battery, electric resistance or electric current; we deal with concepts related to empirical
cognition, like hypothesis, general plan of experiment, operational plan, independent and
dependent variable, constants of an experiment, evidence, claims. Within the conceptual
change, we try to avoid the typical diachronic models based on the naive state on one hand
and the normative state on the other. We try to go to a much finer timescale and establish a
connection between thinking during learning events and long-time change. We use the
term event of learning, where, as a learning, we consider “making sense of a new
experience by learners in collaboration with others” (Harlen, 2006). The possibility to
utilize such approach to computer modeling is open, but it is not the main goal of the work
presented in this article.

The base for the modeling of a conceptual change is a mechanism, how particular entities
behave (knowledge ontology). The question is, how and when knowledge entities change or
how and when new ones come about. We, as Machamer, Darden and Craver (2000) use a
term mechanism sketches, which can help in an analysis of approaches to solving a real-
world (at the adolescent level) complex problems. Solutions of such problems, relevant for
adolescents, we scaffold by exposing “black boxes” they need filling in. On a grain size
level, casual scheme (di Sessa, 2014) isa learner-centered idea what a learner takes as
general, explanatory, and predictive about a class of phenomena. Students should be able to
state and defend the meaning and plausibility of their scheme and also, after the activity,
socially share important aspects of what they have learned. Physical intuition is taken as a
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vocabulary of phenomenological primitives (p-prims) which provide sensibility and
naturalness of everyday phenomena. Central position in intuitive physics has competition
among dual agencies. Knowledge in Pieces, as a general framework, contains also the
assumptions: naive knowledge in physics is rich, complex and diverse; naive conceptual
ecology provides rich productive building blocks for understanding, and methodologies:
focus on a grain size of knowledge; focus on learning in episodes of few minutes in
duration. Within our approach, describing naive pieces of knowledge and p-prims as correct
and incorrect is a category error, we even do not use the term misconception, rarely we use
pre-conceptions (as a particular net of p-prims connected with particular phenomena).

As we presented in (Demkanin 2018), the process of development of knowledge is quite
often regarded as a process from a naive representation towards the normative knowledge,
via instructions (Figure 1).

O——O——0——0

Naive Instruction Instruction Normative
(entering) state
state

Fig. 1 Usual look at the process from naive to normative representation

In this way, we would like to avoid talking about instructions itself, we would like to focus
on pupils’ thinking. The information involved in these thinking processes is often gathered
empirically. A student gets some empiria about concepts like hypothesis, a general plan of
the experiment, operational plan, independent and dependent variable, constants of an
experiment, evidence, claims.

Substructure
of EVENT OF LEARNING

O O—--t-—0 O

Naive Thinking Thinking Normative
(entering) Processing Processing state
state

Discussion, Tutoring,
Mentoring, Coaching
Scaffolding

Fig. 2 Process from naive to normative representation in the light of The Learning Science approach
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Even at the naive state, and even in an early childhood each pupil has some experience with
words as a prediction, forecast, planning, evidence, statement, claim. It seems profitable to
study the substructure of an event of learning deeply. Some results of such deep study are
presented in Sawyer (2015) and diSessa (2014). In Figure 2 we also highlighted methods of
Physics Education Tutoring, Mentoring, Coaching, and Scaffolding, which well lead to
fulfilling the goals of Science education (Demkanin 2018).

The second base of our work is the work of neuroscientists, who clearly prove, that human
is a social being. In this article we present the development of a pupil to plan an physics
experiment by themselves. Let’s look, a little bit deeper, at the word ,,themselves*. Each
student lives in a society, in a community of peers, school community (including teachers
and pupils), lives in a family. Neuroscientists, like M. Lieberman, are converging to
interesting ideas: “Teachers are losing the education war because our adolescents are
distracted by the social world. Naturally, the students don’t see it that way. It wasn’t their
choice to get endless instruction on topics that don’t seem relevant to them. They
desperately want to learn, but what they want to learn about is their social world - how it
works and how they can secure a place in it that will maximize their social rewards and
minimize the social pain they feel. Their brains are built to feel these strong social
motivations and to use the mentalizing system to help them along. Evolutionarily, the social
interest of adolescents is no distraction. Rather, it is the most important thing they can learn
well.” (Lieberman 2013, p.282). When we discuss the planning of a physics experiment by
a student themselves, we mean, that the experiment should not to be planned by a teacher,
should not be planned by a peer, should not be taken from a web or a book. This does not
contradict the idea, that we can use scaffolding. Teacher or a textbook, instructions can
scaffold the independent work of a pupil working in among peers, working in a well-
designed environment. Also, particular competencies, partial abilities related to the
planning are developed by other means, including teacher planned experiments and
demonstrations. The results, planned (as well as executed, analyzed and discussed)
experiments must be socially shared to allow the pupil to get relevant feedback. We know,
that one of the important aspects of a creative product is the purpose for the community, for
peers. So, the results of such experiment should be presented to peers and peers should
present the meaning, the role of it, in their knowledge building.

The third of our base theoretical background is the science of well-being. Clearly,
within formal education, we try to develop healthy people, people capable of living in a
society, on the Earth. Research in the science of well-being has recently suggested a need to
revise outdated traditional concepts of a healthy personality by recognizing the character
features that facilitate adaptation to current challenges to the survival of humanity
(Cloninger and Kedia, 2011). As we have pointed out (Demkanin, 2003), Science
education from the perspective of the majority of science teachers (in many countries) is
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quite stable. But changes in society are relatively fast, and this is true also in the aspects
closely related to science education. Information is easily accessible (generally, not from
the perspective of pupils), the speed of communication has risen significantly; our pupils
use the equipment, which was available only in some top laboratories some years ago.
Science education should also reflect great changes in society, like globalization, climatic
changes, terrorism, a boom of automotive and building industry; and, in many countries,
also radical political changes and economic crisis. (Demkanin, 2013). Similarly, Cloninger
(2008), explains, that war, greed, and divisive propaganda dominate the world stage at
present despite the remarkable human capacities for compassion, generosity, and self-
awareness (Cloninger, 2008). As long as human beings were able to treat the world as an
unlimited resource to be consumed indiscriminately, it was sufficient to regard people who
were self-directed and cooperative as healthy even if they were also low in self-
transcendence (Cloninger and Kedia, 2011). The concept of a well-organized character
with low self-transcendence is still the favored social norm in many Western cultures, the
organized character has even been proposed as a description of healthy personality in
Diagnostic and Statistical Manual of Mental Disorders DSM-5 (Cloninger, 2010),
(Demkaninova, 2015). However, as Cloninger (2013) writes, human utilisation of resources
has exceeded the capacity of the planet to replenish, and, consequently, the characteristics
of healthy people must be revised to recognise the need for people to live sustainably in
appreciation of the needs of humanity as a whole and the capacity of the world environment
to support those needs. The changing world conditions reveal the crucial advantages that
the creative character structure with high self-transcendence has over the organized
character with low self-transcendence. Clonninger (2013) asks himself: “Why do intelligent
people revert to a state of fear or denial?” And answers: “I suggest that the main reason can
be found in the weakness of individuals with organized character profiles, which is the
socially favored profile in secular Western cultures. People are born with a natural need for
virtues like fairness and equality that is expressed as self-aware consciousness develops.
However, in Western cultures social norm-favoring leads to increases in self-directedness
and cooperativeness along with decreases in self-transcendence between the ages of 20 and
45 vyears; self-transcendence only rises again later as people face ultimate situations like
their own mortality. Unfortunately, organized characters are not self-transcendent: They are
largely motivated by their self-interests and the interests they share with those close to
them. As a result, they strive to maintain their own power and wealth regardless of the
consequences for others who are remote. They want to believe that their efforts can allow
them to maintain the conditions that have brought them success, so they are also easily
manipulated by disinformation from others in positions of power and influence.” and later
in the same article, “The development of self-transcendence has a radical transformative
impact on self-directedness and cooperativeness. The purposeful striving of self-
directedness is transformed into hope and letting go of fighting and worry. The tolerant
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empathy of cooperativeness is transformed into love and working in the service of others.
Essentially, an outlook of unity (i.e., the awareness that one is an inseparable component of
a universal unity of being) allows a person to function realistically with plasticity and
virtue, thereby living in sustainable harmony with nature and other people. Perhaps this is
the reason that leadership during periods of the Renaissance and the Enlightenment have
been characterized by the creative character rather than the organized characters that have
led us into the current crises of civilization.”

2. Realization

So after these three domains of our theoretical background, let us go to the school physics
experiment itself and let us take, as an example, well developed curriculum of the
International Baccalaureate Organisation. In the curriculum for the early childhood to the
late adolescence, we aim to develop people who strive to be inquirers, knowledgeable,
thinkers, communicators, principled, open-minded, caring, risk-takers, balanced, and
reflective. Across all programmes share common believes, that “students construct meaning
by designing, conducting and reflecting on scientific investigations. The scientific process,
which encourage hands-on experience, inquiry, and critical thinking, enable students to
make informed and responsible decisions, not only in science but also in other areas of
life.” (IBO, 20144, p.5). This means a recognizable shift from the previous version (IBO,
2001), in which requirements for practical investigations are mainly centred on the
assessment of practical skills and also different types of experimental work that a student
may engage in serve other purposes, including illustrating, teaching and reinforcing
theoretical concepts; developing an appreciation of the essential hands-on nature of
scientific work; and developing an appreciation of the benefits and limitations of scientific
methodology.

Inspired by the ideas mentioned above, we, in 2005 started to implement to the pre-service
teacher training ideas of planning experiments, of experiments planned by secondary school
students themselves. It seems to be clear, that students can plan experiments which are in a
much simpler physics context, that is, what they are just learning. So we decided to focus
on the development of skills, not on new concepts. As we have already mentioned in this
article, we have changed this pre-assumption and we now regard the concepts related to
empirical cognition as new concepts built and developed by activities mentioned later in
this article. So, we develop skills and concepts related to empirical cognition and allow
students to apply their knowledge in a context, which is not too complex, not too difficult,
ideally close to their experience.

We have started by presenting and discussing the aspects of practical work, which is to be
developed. We used almost the same aspects, as IB curriculum use, defining a problem and
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research question (identifying and presenting); formulating a hypothesis (or prediction,
directly related to the research question, well supported by a working theory, by previous
knowledge and knowledge gained from secondary sources during the planning process);
selecting dependent variable, independent variable and constants of the experiment; design
of apparatus and selecting material; designing a method for control of variables; designing a
method for the collection of data.

In the pre-service teacher training, we have developed a set of activities, which contain:

A. Planning experiment, in which the object to be used is given and it is an object of
general purpose (fixed by the instructions). Our instruction is just: Plan an experiment in
which you will use rubber band and standard school laboratory equipment.

After discussing and evaluating students plans and after performing most of the plans (as
demonstrations, trying to perform them precisely as they are planned, including non-sense
steps planned or including struggling if parts of the plans are not clear enough), we went to
the second activity.

B. Role play planning experiment at the level of lower secondary physics. The lecturer
together with two students, each in a role of 14-years pupils, performs experiment
investigating the force exerting on a trolley on an incline. Based on the experience and
knowledge of 14 years old pupils have stated a hypothesis, that force, necessary to keep the
trolley at rest on the incline is directly proportional with the angle of the inclined. This
hypothesis was tested and proved (with quite a strong disagreement with other students).
Within final discussion we have agreed, that the only mistake in the inquiry was a mistake
of the extrapolation (generalization) of the results, The experiment was realized for the
range of angles from 0° to 30°, where the relation within the measurement uncertainty is
really a direct proportion.

C. Planning experiment for formal, written formative assessment. The object to be explored
is given and it is a simple object well known by students. Students were given a sheet of
four briefly mentioned situations/contexts supported by pictures. Cantilever, domino bricks,
paper helicopter, ball. Every student chose one and planned experiment exploring one
aspect of the context chosen. Students were instructed to hand in their plans and were given
a formal written assessment. They were instructed, that this assessment will have no role in
their summative assessment, that the assessment serves only as a feedback for their
learning.

D. Planning experiment for summative assessment. Open inquiry, planning experiment, in
which the object to be used is given and it is an object more special, related to the physics
curriculum (fixed by the instructions). Our instruction is just: Plan an experiment, in which
you will use any number of neodymium magnets and standard school laboratory equipment.

29

@G)@@ Editorial Universitat Politecnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Physics Experiments Planned by The Students Themselves - Higher Secondary Education

3. Analysis

The set of activities was realized in the summer terms in 2016 (6 students), 2017 (9
students) and 2018 (9 students). Lab reports were analyzed. In every student we
have noticed a notable rise in their abilities related to the planning of experiment, defining a
problem and research question (identifying and presenting); formulating a hypothesis (or
prediction, directly related to the research question, well supported by a working theory,
by a previous knowledge and knowledge gained from a secondary sources during the
planning process); selecting dependent variable, independent variable and constants of the
experiment; design of apparatus and selecting material; designing a method for a control of
variables; designing a method for the collection of data. For each criterion, we used
assessment rubrics designed by IBD programme (IBO, 2001). Also, each lab report we
analysed against criteria (IBO, 2014): personal engagement (personal significance, interest,
curiosity, personal input, initiative, planning of work with and for a team); exploration
(epistemic focus, idea generation, activity, knowledge seeking, background information
used, relevance, reliability and sufficiency of the information used; awareness of the
significant safety, ethical and environmental issues); analysis (planning of information
processing); communication (clarity of the presentation of the focus, processes, use of
school science terminology).

The main numerical results presenting the raising ability to plan experiment can be
presented by comparing the state just before written task (before activity C, measured by
the score of the activity C) and after getting the formative feedback (before the activity D,
measured as a score of the activity D). While in the activity C mean score was 8.4 (out of
12 marks), in the activity D was average score 10.5 (out of 12 marks). Measured by the
second set of criteria, we also see a clear qualitative rise, we kept this only on a qualitative
base.

As an interesting supplement, we added to our research also semistructured discussion with
the students trying to find the retention of the knowledge and will to use this type of activity
in their future work - teaching physics at higher secondary school. While at the beginning
(activity A) no of the students had experience with similar activity (this had not been
implemented in their curriculum at schools where they were secondary school students
some years ago), and only 25 % of students were able to present some arguments for such
activity, 2 months after the last activity (activity D) 65% of the students presented, that
open inquiry (planning experiment) should be an integral part of the curriculum and that it
is important in the development of abilities of teenagers at higher secondary school.
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4, Discussion

In Physics of higher secondary education physics experiment have important, sometimes
crucial role. Our innovations in physics curriculum are focused on the development of both,
empirical and theoretical means of knowledge gathering. Within the development of
theoretical methods of cognition of our students, we usually do not forget creativity, critical
thinking, judgment, classification, brainstorming, analogy, induction, deduction, abduction,
analysis and synthesis, working theory building. Within the development of empirical
methods, we do not forget observing, measuring and experiments performing. Most of the
implementation of these methods are usually lead by physics teacher instructions.
Generally, most of the discussion in the physics class is lead by the structure - initiation (by
the teacher), reaction/answer (by a pupil), judgment (by the teacher). It has been proved,
that such style of physics teaching does not appropriately develop creativity and critical
thinking. Via planning experiments, via open student inquiry, we can see that science of
well-being can bring added value to the science education and that we should develop all
three character traits, self-directedness, cooperativeness, and self-transcendence. It is not
enough to focus on the self-directedness an cooperativeness (as we usually do, leading
to the organized character). If we go also to more intuitive and meditative adolescents,
identifying with nature and humanity, we help them to be creative. The creative character is
driven by interest in coherence and is guided by their intuition to express their potential
through self-realization in harmony with others and nature. Creative people are not
eccentric for its own sake, because they are steered toward harmony and integration. Within
planning of experiments, we also develop the feeling, that a student is a social being.
He/She is planning, in open inquiry, an experiment answering a question, which is relevant
to his/her and also is relevant for others, at least for peers. He/She is working with his/her
own ideas, experience (which is social), he/she is working with external sources of
information (which are social), he/she is presenting his/her plans to others and is presenting
the relevance of the problem and ways how to manage the problem, research question. The
Knowledge in Pieces approach helps in deep analysis of progress in building relevance of
the improving abilities to plan a sensible processes leading to new knowledge, planning
experiment set in a relevant context, utilising students ideas, knowledge, intuition, sense for
usefulness.

Deeper bottom-up study based on theoretical knowledge is planned to steer our attention on
sensible curriculum relevant for the near future. Still open is the question about technology
utilisation in planning experiments. Optimistic results in this way are already presented by
some researches, e.g. (Trihn-Ba T., 2016), (Heck, A., 2012). The next generation of our
children should be taught a sensible physics content, in a well-designed learning
environment, by well-educated teachers with well-developed knowledge, abilities, and
relationships.
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Abstract

In the context of three-dimensional learning, it is important for students to
discover new concepts through different activities and experiments. The most
common approach to teaching work and energy is defining work using
intuitive ideas of students and then continuing by deriving potential and
kinetic energy from work. In our paper, we have decided to analyze how the
concepts of work and energy, as understood in mechanics, developed in
history, while concentrating on experiments that lead to their discovery.
Using facts learned from our historical analysis, we propose a different
approach to introducing the concepts of work and energy based on discovery
through experiments. The activities used in our approach are discussed in
detail in our paper, where they are arranged to parallel the historical
development of the aforementioned concepts. We believe the approach can
offer teachers an alternative where students can discover work and energy on
their own and understand their value in physics.

Keywords: Work, Energy, Historical approach, Three-dimensional learning,
mechanics.

1. Introduction

One of the classical ways of teaching work and energy found in physics textbooks today is
starting with defining work done by a constant force and then continuing by showing the
relationship between work, kinetic and potential energy. Take for example Giancoli’s
Physics: Principles with Applications (2014). In the sixth chapter he discusses work and
energy and then divides the chapter into the following subchapters:

e  Work Done by a Constant Force.
e  Work done by a Varying Force.
e Kinetic Energy, and the Work-Energy Principle.
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e Potential Energy.
e  Conservative and Nonconservative Forces.

e Mechanical Energy and Its Conservation.

Our work in the past (Wannous, 2017) has led us to use a historical approach in our
teaching of certain concepts in mechanics with a fair amount of success. This means that
when teaching those concepts, we studied the history of their development, we analyzed
key moments in that history and we used them to propose a sequence of activities focused
on teaching those concepts similarly to the way they developed in history. In this work we
propose using this approach with the concepts of work and energy as they are understood in
mechanics.

That is why we first discuss the concepts of work and energy in the context of three-
dimensional learning, we analyze the history of the aforementioned concepts and highlight
the differences between the historical development and the classical method of their
teaching, then based on those differences we propose a sequence of activities that can be
used to teach the concepts of work and energy.

2. Three-Dimensional Learning and Energy

Before closely discussing the teaching plan of work and energy, we take a quick look at the
report Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core
Ideas (the Framework) prepared by the National Research Council (2012). In the proposed
frame work the national council recommends building science education around three
major dimensions:

1. Scientific and engineering practices
2. Crosscutting concepts
3. Disciplinary core ideas

The first dimension of the framework describes the main practices that scientists and
engineers employ while investigating, designing, building models or systems. Bybee (2011)
listed the practices students are supposed to know and be able to do as following:

e  Asking questions and defining problems.

e Developing and using models.

e Planning and carrying out investigations.

e Analyzing and interpreting data.

e  Using mathematics and computational thinking.

e Constructing explanations and designing solutions.
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e Engaging in argument from evidence.

e  Obtaining, evaluating, and communicating information.

Most of these practices can be developed in the classroom simply by using a fair amount of
experiments and activities. Of course, when talking about a plan for teaching work and
energy, we must keep in mind that it is only a part of a larger subject. This means that
although using activities while teaching work and energy can help develop scientific and
engineering practices, it does not mean that we expect them to be enough on their own, but
that they are a part of a larger plan of teaching mechanics.

The second dimension of the framework deals with concepts that can be found across
different disciplines in science, and so they bridge those disciplines. Duschl (2012) gives a
comprehensive list of the crosscutting concepts given in the framework as following:

e  Patterns.

e Cause and Effect: Mechanism and Explanation.

e Scale, Proportion, and Quantity.

e Systems and System Models.

e Energy and Matter: Flows, Cycles, and Conservation.
e  Structure and Function.

e Stability and Change.

It is noticeable that the subject of work and energy contains in it most, if not all, of the
mentioned crosscutting concepts. We will see in the analysis of the historical development
of work and energy how these crosscutting concepts fit into the narrative. This helps us
later in recognizing the proper place of each crosscutting concept in the teaching plan.

The last dimension of the framework deals with core ideas specific to each discipline. As
the list of disciplinary core ideas given by the framework (National Research Council,
2012) is extensive, we list only those core ideas which can be developed throughout our
plan. The list of the core ideas divided by discipline is as following:

e Physical Sciences:
o Energy: the transfer of energy from one object to another is an important
mechanism needed to explain and predict interactions between objects.
That is why this core idea is divided in to the following component

concepts:
= Definition of energy: energy as a quantitative property of a
system depending on motion and interactions. Energy can
manifest itself in multiple ways, such as in motion, sound, light,

and thermal energy.
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=  Conservation of energy and energy transfer: A system’s total
energy is conserved. This conservation can be used to predict
and describe system behavior.

= Relationship between energy and forces: Force fields contain
energy and can transmit energy across space from one object to
another.

e Life Sciences:

o

Life sciences contain two core ideas which can be connected to our
subject: From Molecules to Organisms: Structures and Processes and
Ecosystems: Interactions, Energy, and Dynamics. Some of the
component concepts of these core ideas are directly connected with the
conservation of energy. One of the characterizations, for example, states
that “matter and energy are conserved in each change. This is true of all
biological systems, from individual cells to ecosystems” (National
Research Council, 2012). From the point of view of physics, this is not
only true for biological systems but also for any closed system.

e Earth and Space Sciences:

o

This discipline does not contain any core ideas or component concepts
which can be directly linked with our plan.

o Engineering Design:

o

The core ideas of this discipline are connected closely to the practices
mentioned earlier in this article. However, it also deals with the
connection between science and engineering. This connection can also be
a part of our subject, especially when we deal with power and how
efficiency is an important factor in engineering design.

As we can see from our quick analysis of the framework, three-dimensional learning can

be, and should be, integrated into our teaching plan of work and energy. Our plan will be

focused on the correct development of core ideas connected with work and energy, as well

as the development of crosscutting concepts and scientific and engineering practices.

3. The History of Work and Energy

As we have said earlier in our paper, our plan will be based on the historical development

of the concepts of work and energy. In this historical analysis, we will not delve into the

history of heat and its connection with mechanical energy, but will focus only on

mechanical energy, i.e. the concepts of kinetic and potential energy as well as work and

power.
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The history of mechanical energy starts with the rivalry between Leibnitz and Newton.
Leibnitz did not agree with Newton’s definition of Force and with his three laws of motion,
so he worked to develop a different theory to explain forces. Instead of defining force like
Newton using the change of momentum as following:

=4
F—dt (1

He proposed that forces can be divided into two types (Iltis, 1971):

e Vis mortua or dead force. There was some confusion about the meaning of dead
force in the time of Leibnitz. Mainly this quantity was sometimes understood as
momentum (mv), and in other times it was understood as (mdv). The latter comes
close to the meaning of force as given by Newton. In general, a dead force is an
elementary force, which do not contain motion. Or in Leibnitz’s own words:
“The elementary force, which I call dead because motion does not yet exist in it,
but only a solicitation to motion, is like that of a sphere in a rotating tube or a
stone in a sling... . Examples of dead force are provided by centrifugal force, by
gravity or centripetal force, and by the force with which a stretched spring starts to
contract” (Dugas, 1955).

e Vis Viva or living force. This force is directly associated with motion. Leibnitz
understood it to be an infinity of impressions of dead force: “But in percussion that
is produced by a body which has been falling for some time, or by an arc which
has been unbending for some time, or by any other means, the force is living and
born of an infinity of continued impressions of the dead force” (Dugas, 1955).

Leibnitz defined living force as the quantity:
F,=muv? (2)

Which, if we ignore the constant > 18 identical to our modern concept of kinetic energy. An

interesting fact is that if we use Leibnitz’s understanding of the connection between living
and dead forces, we will be able to calculate dead force as following:

F, = [F,.ds (3)
d(mv?) = F;.ds 4)
F, = Zm% (5)

This might lead us to the conclusion that Leibnitz’s understanding of dead forces is similar,
if not identical (if we ignore the constant just like in kinetic energy), to Newton, even
though Leibnitz would probably deny such a fact.
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Leibnitz was convinced on metaphysical grounds that living force is conserved in nature.
His main example for showing this conservation were elastic collisions (Boudri, 2002).
This conservation, he argued, is superior to the conservation of motion or the value mv.
One of his arguments for this assertion was for example (fig. 1) that “the same force is
necessary to raise a body A of 1 pound [libra] to a height 4 yards [ulnae] as is necessary to
raise a body B of 4 pounds to a height of 1 yard” (Iltis, 1971). Then he argued that
according to Galileo body A will acquire in its fall twice the velocity as body B, which
means that the values of momentum will not be the same, whereas living force will be.
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Figure 1. Leibnitz’s example. Source: (lltis, 1971)

Leibnitz’s argument for conservation of living force is important, for it shows us that not
only Leibnitz was extremely close to the concept of kinetic energy, but also to the concept
of potential energy in a uniform gravitational field, if not the concept of work. If nothing
else, we can see that Leibnitz acknowledged that living force is transferred into acquiring
height in vertical throws.

The next milestone in this subject comes with the work of Willem Gravesande (Boudri,
2002), who experimented with copper balls falling into clay in the 1720s. He showed that
the depth of the hollows made by the balls was proportional to the quantity mv?. This
experiment proved the conservation of living force, but we believe its implications can be
expanded into connecting energy and force (work) as well.

The term living force was used for years later, and although the term “energy” was first
used by Thomas Young in 1807, and the term “kinetic energy” was described by Gustave-
Gaspard Coriolis in 1829, the term was not accepted until it was popularized by William
Thompson (Lord Kelvin) and William J. M. Rankine in 1851 — 1852.
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The history of the concept of energy reveals some important points which we can use
throughout our plan:

e A classical approach to teaching mechanics starts by defining work using force,
then continues to derive kinetic and potential energy out of work. The history of
energy does not follow a similar progression.

e In history, energy developed as an opposing theory to force as it was defined by
Newton. The connection between the two was recognized only later.

e The concept of kinetic energy was observed first based on the observations of
elastic collisions. Later the concept of potential energy in a uniform gravitation
field was developed based on vertical throws.

e Gravesande’s experiment with balls and clay can create a connection between
force and kinetic (or potential) energy, on the basis of proportionality between
energy and depth of the hollows made by balls.

e  The whole development of the concepts of work and energy was based on some of
the crosscutting concepts as mentioned by the framework. Kinetic energy was seen
through patterns in elastic collisions, while potential energy was the effect of
kinetic energy (cause) in vertical throws.

We will use these points in the following part of our article to create a teaching plan based
on the historical development of work and energy.

4. Teaching Work and Energy

As we have said earlier, our teaching plan will be based on the historical development of
the taught concepts, while we still keep in mind the requirements we need to fulfill from the
framework. We will describe the key activities needed for the plan.

Just as in history, we propose to introduce energy starting with kinetic energy based on the
principle of conservation in elastic collisions. If teaching mechanics starts with the subject
of force and motion, either in a classical way of teaching or in the way we proposed in our
earlier work (Horvath & Wannous, 2017), then it means students should have a grasp on the
concept of conservation based on the conservation of momentum. Therefore, the first
activity in our teaching plan will be defining kinetic energy using elastic collisions. For an
introduction of video analysis, we recommend Experiments and Video Analysis in Classical
Mechanics (Jesus, 2014).

Activity 1. Video analysis of elastic collisions: Using video analysis of elastic collisions
of carts, students can discover the value mv?, which later can be defined as kinetic energy.
Although it is important to note that this activity requires some guidance from the teacher.
The teacher does not have to tell the students that they should try mwv? right away, but he
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can use the fact that students already know about the conservation of momentum, and he
can reveal that they should try the powers of those quantities.

This activity has one problem though, and that is that the conservation of energy requires
perfectly elastic collisions, which is hard to achieve, especially when those collision are not
in a closed system. To deal with this problem, we recommend teachers prepare the videos
of the collisions instead of students, and then give them the final product.

After discovering the conservation of the quantity mv?, we can define it as kinetic energy
(after a small change by adding the constant %, which the teacher can explain later after

defining work). Then, we can proceed to discover potential energy in a uniform
gravitational field, which can be done by another video analysis.

Activity 2. Video analysis of vertical throw: In this activity students are supposed to form
a hypothesis about what will happen to the kinetic energy at the beginning of the throw and
then prove that hypothesis. This activity can first lead to the identification that maximum
height is proportional to kinetic energy, which will lead to the identification and definition
of potential energy in a uniform gravitational field. A full analysis of vertical throw should
lead to the fact that potential energy is interchangeable with kinetic energy, which can lead
to the definition of the law of conservation of energy.

After defining kinetic and potential energy, the final step is to connect energy to force by
defining work. For this, we propose using Gravesande’s experiment with balls falling into
clay.

Activity 3. Balls falling into clay: Rather than connecting the depth of the hollow made by
the ball, we propose that student investigate the relationship between potential energy and
depth. However, the experiment can be given an open question such as finding the
relationship between the energy and the depth of the hollow.

Finding the relationship between potential energy and depth should lead students to a
proportionality between the two quantities, which can offer further grounds for the
investigation of the phenomena, such as other quantities that can influence the depth of the
hollow. This should the students to defining work as new quantity.

After defining work and energy, the only thing left is dealing with power. This brings us to
two final activities.

Activity 4. Hiring workers: The students get into the role of a construction manager, who
is supposed to hire a new worker when given two options. The student has to decide which
one he would hire in three different cases:
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a) The workers do different amounts of works at the same time.
b) The workers do the same amount of work in different times.

¢) The workers do different amounts of work in different times.

This simple activity should lead the students to discover power as a physical quantity on
their own.

Activity 5. Measuring students’ individual power: students measure their own power
while going up the stair to the highest floor in the school. Other than experiencing power on
their own, this activity has a pleasant side effect. Each student has their own individual
mass, some may be higher and others lower, however their performance while going up the
stairs to the highest floor will be similar. This will lead to students having the highest mass
to have the highest power. This can be helpful, especially in today’s higher occurrence of
fat shaming in high schools, although an indirect one that need not be stressed.

A quick look at the activities mentioned in our plan can show, that not only they are based
on history, but with correct implementation in the classroom, they can conform with three-
dimensional learning as characterized by the framework.

5. Conclusion

Based on our earlier experience with historical approach, we have decided to develop a plan
for teaching the concepts of work and energy. The developed plan was created according to
the criteria given by the framework. We started by analyzing the history of the concepts of
work and energy, where we found a few interesting points which do not fit with a classical
teaching sequence. One of them for example was that kinetic energy was the first
discovered of the concepts and work came until much later. After the historical analysis we
offered a plan proposal. There we can find experiments which parallel the points we found
in history, and still help develop the dimensions expressed in the framework.

This plan will be tested throughout 2018-2020 as a part of a general plan for teaching
mechanics. In our future testing, we will not only concentrate on concept understanding,
but we will try to see how other aspects of learning has been affected by our plan, such as
scientific and engineering practices for example. We believe that this plan will make a great
addition to our original mechanics plan but can be also helpful for any teacher who is
looking for an effective way to teach work and energy.
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Abstract

The Institute for Educational Technologies (ITD) in Genoa, part of Italy’s
National Research Council (CNR) has long held high-quality on-site training
and refresher courses for teachers that are recognized by Italy’s Ministry of
Education and Research (MIUR). In addition to participating in face-to-face
initiatives, Italy’s teachers are increasingly exploiting opportunities to
participate in certified online training initiatives. These are especially
popular as they permit teachers a high degree of autonomy and flexibility in
managing their learning. Since September 2014, ITD-CNR has been testing
and implementing innovative training methods (mostly on behalf of a large
Italian public research organization). These include webinars, which make it
possible to reach large numbers of participants. ITD-CNR has also designed
and made available a series of open courses designed to help teachers
develop the skills needed to enhance classroom integration of students with
disabilities, specific learning disabilities, and other special educational
needs. These courses also address the use of technologies and strategies for
more effective school inclusion. To ensure these training proposals remain
usable over time and continue to provide relevant content, in 2016 ITD-CNR
created  an  online  platform  called  Essediquadro  Training
(https://sd2.itd.cnr.it/corsiformazione). This aggregates and makes available
five open courses that are free of charge, totalling 130 hours of high-quality,

certified training.In the past two years, the platform has attracted over 9000
registered users (pre- and in-service teachers), and has become a focal point
for similar training initiatives launched by schools and universities, who are
integrating their own training courses with those on offer from Essediquadro
Training. In this contribution, we illustrate the characteristics and contents
of the Essediquadro Training platform, examine the use of webinars for
teacher training, and offer some considerations based on results of
satisfaction questionnaires compiled by platform users.

Keywords: Distance education, Open education, E-learning & experiences
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1. Introduction

The Institute for Educational Technologies (ITD) in Genoa, part of Italy’s National
Research Council (CNR), has long held high-quality on-site training and refresher courses
for teachers. ITD is a public research organization and its courses are recognized by Italy’s
Ministry of Education and Research (MIUR). In addition to participating in face-to-face
initiatives, Italy’s teachers are increasingly exploiting opportunities to participate in
certified online training initiatives. These are especially popular as they permit teachers a
high degree of autonomy and flexibility in managing their learning [Borg, 2015;
Fitzpatrick, 2012; Johnson & Aragon, 2003; McCombs, 2015; Miyazoe & Anderson, 2015;
Zoumenou et al., 2015]. Since September 2014, ITD-CNR has been testing the use of
webinars as an innovative training tool capable of reaching large numbers of participants.

For several years now interest has been growing in the adoption of this social and
interactive mode of communication within a wide range of educational contexts, including
teacher training [Borg, 2015; Fitzpatrick, 2012; Johnson & Aragon, 2003; McCombs, 2015;
Miyazoe & Anderson, 2015; Zoumenou et al., 2015]. Universities, publishing houses,
research organizations, and recently even schools have begun to offer webinars addressing
various topics. These may be one-off events or part of structured training paths, and may or
may not involve payment of a registration fee. In some cases participants need to register or
lodge a membership application in order to obtain a certificate of attendance.

The design of that initiative calls for inclusion of a test to validate participant learning.
Evaluation of the webinar’s efficacy can be achieved by submitting a questionnaire to
participants and analysing their feedback [Gharis et al., 2014; Zoumenou et al., 2015].

To ensure these training proposals remain usable over time and continue to provide relevant
content, in 2016 ITD-CNR, the webinar recordings and support materials have been made
available on Essediquadro Training (https://sd2.itd.cnr.it/corsiformazione), an online

platform, in the form of structured courses that teachers can follow in self-guided mode as a
supplement to the regular training they receive from their school.

This paper presents an analysis and a comparison of questionnaire data collected from
participants attending teacher training webinars and the courses in Essediquadro Training
platform.

2. Teacher training webinars

Back in 2014, the authors faced the challenge of designing and deploying an innovative
training initiative centred on adoption of what then (in Italy at least) a largely unknown
tool, the webinar. The initiative sought to address the real training needs of teachers
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regarding: digital technologies (of the low cost and open variety) and inclusion. These
needs emerged from meetings with teachers in schools and from online forums. Meeting
such training needs through face to face interventions often proves difficult for
organisational and logistical reasons, placing severe limits on potential coverage. The
steady increase in teachers’ use of online resources and services like email, whether on
computer or via mobile devices, is opening up new training scenarios that leverage the
added value of e-learning.

Hence the primary aim was to reach out and engage potential users in sessions that, for
most of them, represented a new and innovative way of participating in professional
training. The secondary aim was to propose content presented by experts who combine
solid know-how and expertise with communicative capacity and a passion for their work.

The first cycle of 25 webinars (50 hours, from September 2014 to March 2015) was entitled
“Technologies and Inclusion”. This constituted a substantial set of training opportunities on
a variety of topics such as inclusion, special educational needs (SEN) and specific learning
disabilities. These were well received in terms of coverage and quality (presenter expertise)
but also in terms of access, given that geographical, temporal, economic and organisational
constraints often prevent people from participating in professional training initiatives. Users
expressed their appreciation of these online training experiences even before completing the
questionnaire. This immediate positive response encouraged the launch other training
initiatives organised in collaboration with ITD. Subsequently, four further webinar cycles
were held from February 2015 to December 2017 on the following topics: (a) “If I do
something, I understand, but if I understand, I can do even better” (16 hours); (b)
“Formally, training the mind freely” (30 hours); (c) “Specific Learning Disabilities: you
never stop learning” (14 hours); (d) “Inclusion: the value of difference” (20 hours).

These courses were designed to develop teacher competencies in supporting classroom
integration of learners with disabilities and other SEN, in using digital technologies to
optimize integration. For each webinar cycle, participant feedback was collected via an
evaluation questionnaire.

3. [Evaluation of teacher training webinars

As mentioned above an anonymous evaluation questionnaire was submitted to participants
(3903 registered users; 938 users that completed the surveys) in an effort to gain insights
into the potential and limitations of webinars as a training tool (for details, see Table 1).

More specifically, the questionnaire was designed to (a) survey approval levels and critical
aspects of the proposals, and (b) collect suggestions for optimizing the training experience.
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3.1 Tool and procedure

The questionnaire was created with Surveygizmo (https://app.surveygizmo.com/), a tool
that had already been used by ITD and which was chosen for its accessibility
characteristics. The questionnaire comprised 33 questions: some of these were included to
gather socio-demographic data (gender, age range, geographical location, teacher category),
while others were designed to obtain quantitative and qualitative evaluation data on the
webinars themselves; others still had the purpose of collecting participants’ opinions
regarding the perceived quality of the webinars as a training tool.

Questions devoted to qualitative evaluation of the webinars posed a set of descriptors (e.g.,
understandable, easy to follow, stimulating, practical, theoretical, simple, applicable, useful,
up-to-date contents) graded according to a four-point Likert scale (from “not at all” 1 point
to “very much” 4 points). The questions formulated to collect opinions about the perceived
quality of the deployed webinars focused on aspects like the communicative effectiveness
and competence of the speaker and the quality of the support materials. Once again these
were graded on a four-point Likert scale from “poor” (1 point) to “excellent” (4 points).

3.2 Analysis of results

Data analysis is reported in the following sub-sections: (a) socio-demographic data for
participant profiling; (b) some data about the webinars followed by teachers; (c) qualitative
evaluationof the webinars; (d) opinions about the webinar as a training tool.

3.2.1 Socio-demographic information
The first section of the questionnaire was devoted to socio-demographic information.

Samples of the five cycles of webinar participant populations reveal a majority of women
attending (from 81.9% to 93.7%). This finding is in line with general profile of the Italy’s
teacher population (84.8%) figured by OECD [OECD, 2017]. The prevalent age range was
between 50-59 years old, with a percentage ranging from 38% to 50%. OECD figures for
Italy’s teacher population aged 50+ are 57% for primary school, 73% for upper secondary
school, and 51% for tertiary education). These are the highest percentages among OECD
countries [OECD, 2017]. Regarding geographic location, a majority of participants reside
in the north of the country, with percentages ranging from 56.6% to 86.4%. Data on
education role covered reveal that, in the samples, mainstream teachers were in the majority
(from 46.7% to 67.1%). This result is reassuring because the topics dealt with in the courses
are often considered important only to special education teachers (for details, see Table 2).
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3.2.2 Data on webinar participation

Questions in the second section of the survey were devoted to investigating why and how
participants followed the webinars, as well as the efficacy of the tools used (complete data
are reported in Table 3). Training/professional development was the chief reason given for
all five samples (from 76.6% to 86.1%). Participants indicated that they found the slide
presentation and the voice of the speaker to be the most effective tools.

3.2.3 Qualitative evaluation of the webinars

The questions in the third section were designed to obtain information for qualitative
evaluation of the webinars.

Overall, results indicate that the webinars were evaluated positively: they were considered
understandable (highly or fairly), while the vast majority found them easy to follow, with
up-to-date contents, useful and simple (complete data are reported in Table 4) The majority
of users found the webinars met or exceeded their general expectations (adequate
expectations: from 63% to 71.9%; higher expectations: from 22.2% to 31.9%; for details,
see Table 5). Users also evaluated the effectiveness of training. Knowledge/competence
increased “fairly” for many, from 68.1% to 75%, and “highly” for others from 23.6% to
26% (for details, see Table 6). Other aspects of the webinars that were investigated include
the communicative effectiveness of the speaker, competence regarding content area, and the
quality of the materials offered (slides, videos, etc.). Participants rated all three aspects as
“excellent” or “good”, with speaker competence receiving particularly high scores.

The questionnaire also provided the opportunity to provide personal comments. The most
frequently mentioned positive aspects were the clarity and competence of the speakers,
their practical suggestions, the wide range of topics covered, the novel mode of interaction,
being able to follow from home or wherever.

3.2.4 Webinar as training tool

The questions in the fourth section had the aim to collect opinions about the webinar as
training tool, in particular evaluating its being effective, fun, engaging, flexible with a scale
from “not at all” to “a lot”. More relevant data referred to the efficacy (a lot and enough)
and to the flexibility (a lot and enough), characteristics highlighted by over 95%.

4. From webinars to the platform

Since 2016, the webinar recordings and support materials have been made available on
ITD’s Essediquadro Training Moodle platform in the form of structured courses that
teachers can follow in self-guided mode as a supplement to the regular training they receive
from their school. The platform was created to provide an ongoing stream of training
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initiatives, to gather related learning contents, and to track user activity. The webinar-based
courses the site offers meet a variety of training needs, including those of teachers
following training courses organized by their own schools or pursuing further studies on a
personal basis.

4.1 The Essediquadro training platform

The online learning space is simple and essential in structure. A menu provides access to
the range of courses on offer, which are available either on an open access basis or reserved
to registered users.

4.1.1 The courses

As mentioned above, Essediquadro’s courses bring together the contents of the webinar
cycles run wholly or jointly by ITD. The webinar recordings and related learning materials
were subsequently repurposed into online courses that could be accessed in always-on
mode, thus providing training opportunities for a much broader cohort of teachers.

All the courses have the same structure. Each comprises a course presentation and a certain
number of learning modules. The modules each contain: (a) a recorded webinar; (b) the
slides and/or other materials distributed during the webinar; (c) a set of multiple choice
comprehension quizzes based on the webinar contents. Trainees who successfully complete
all of the module quizzes can download a course certificate specifying the number of
training hours completed.

In addition to the courses developed by ITD, the platform also features a number of other
ministry-approved courses run by individual schools under ITD supervision.

4.1.2 Supplementary spaces

The platform also has (a) a space for users to share views and information about the online
training courses, congresses and seminars they’ve attended, and other events of interest, and
(b) a FAQ section providing guidance on a number of course-related issues, such as how
the content is delivered, how to follow the courses, and their validity status.

4.2 Platform use: some data

Since the platform was launched in January 2016, over 9300 users have registered (May
2018). Initially, knowledge about the Essediquadro Training courses spread largely through
word of mouth. However, as of September 2017, they have been listed in Sofia, the
Ministry of Education’s online catalogue of officially accredited training initiatives run by
schools and training providers. This has considerably amplified access to the courses, with
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numbers tripling in just a few months. There is a general tendency for users to enrol in
more than one course, with 2634 users enrolled in 2 courses, 738 in 3 courses, 793 in 4
courses, etc.

4.3 Evaluation of the training courses

Evaluation has been carried out to gain insight into the nature of the trainee population that
uses the platform, the degree of user satisfaction, and perceived strengths and weaknesses.
To this purpose, an anonymous evaluation survey has been proposed for each courses (for
details, see Table 7).

4.3.1 Tool and procedure

The means chosen for conducting the evaluation was Moodle’s native questionnaire tool.
The questionnaire itself comprises 23 questions, some for gathering socio-demographic
data (gender, age range, geographical location, teacher category) and others for obtaining
quantitative and qualitative evaluation data specifically about the webinars.

Questions devoted to qualitative evaluation of the webinars posed a set of descriptors (e.g.,
understandable, easy to follow, stimulating, practical, theoretical, simple, applicable, useful,
up-to-date contents) graded according to a five-point Likert scale (from “very little” 1 point
to “very much” 5 points).

4.3.2 Analysis of results

Data analysis is reported in the following sub-sections: (a) socio-demographic data for
participant profiling; (b) some data about the Essediquadro courses teachers followed; (c)
qualitative evaluation of the Essediquadro courses.

4.3.2.1 Socio-demographic data

The first section of the questionnaire was devoted to socio-demographic information,
namely gender, age, geographical location, role covered in school (for details, see Table 8).
Samples of the five cycles of webinar participant populations reveal a majority of women
attending (from 83% to 87%). This finding is in line with the general profile of Italy’s
teacher population (84.8%) as measured by the OECD [OECD, 2017]. The prevalent age
range was between 50-59 years old, with a percentage ranging from 36% to 42%. This
finding is also in line with OECD figures for Italy’s teacher population [OECD, 2017]
whereby teachers aged 50+ comprise 57% of the teaching workforce at primary school,
73% at upper secondary school, and 51% in tertiary education. These are the highest
percentages for the 50+ age bracket among OECD countries [OECD, 2017]. Regarding
geographic location, a majority of participants reside in the south of the country, with
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percentages ranging from 50% to 65%. Data on teacher category reveal that, in the samples,
mainstream curriculum teachers were in the majority.

4.3.2.2 Some data on the courses

A specific section of the survey was devoted to investigating the mode of participation,
with questions designed to gauge where participants followed the courses and what devices
they used to do so. Participants mainly followed the courses from home from 93% to 96%,
using fixed devices from 70% to 72% (complete data are reported in Table 9).

4.3.2.3 Qualitative evaluation of the courses

Another set of questions was devoted to collecting information for qualitative evaluation of
the courses. Results indicate that the courses are evaluated positively: asked whether the
courses were understandable, easy to follow, with up-to-date contents, useful and simple,
the majority of users (from 96% to 98%) rated them “fairly” to “highly” (for details, see
Table 10) Evaluation of the course speakers/experts was also positive: participants rated
their competence as high from 73% to 79% and acceptable from 21% to 27%, their
communication as effective from 72% to 75% and involving from 24% to 27% (for details,
see Table 11). For the majority of the participants: (a) the courses responded to their overall
expectations (from 86% to 90%); (b) the established goals were achieved (from 84% to
88%); (c) the course will impact on their teaching practice (from 68% to 74%); (d) the
courses can be recommended to colleagues, especially in the case of mainstream curriculum
teachers (for details, see Table 12) Another section of the questionnaire investigated
teachers’ motives for following the courses. The collected data indicate that for the majority
of participants the courses on offer: (a) dealt with topics not covered in their school’s three-
year training plan (from 66% to 71%); (b) are in line with the priorities established in their
school’s official policy and planning documents (from 51% to 53%); (c) were freely chosen
(from 81% to 84%); (d) formed part of their additional training quote above the
commitments envisaged by the school’s Development Plan (from 74% to 77%); (e) became
known through word of mouth (from 40% to 49%) (for details, see Table 13). In addition,
participants were also asked to rate the usability of the platform. The majority (from 94% to
95%) considered it easy to use (for details, see Table 14).

The questionnaire also gave participants the opportunity to make personal comments and
suggestions. As well as expressing their appreciation of the professionalism of the speakers,
the quality of the contents, and the method of course delivery, the participants also stressed
the perceived usefulness and applicability of what they had learned to the daily teaching
practice.
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5. Comparing data

Comparing the survey findings regarding the teacher training offered via webinar with that
on the online platform, a number of general observations can be made.

In both cases, the predominate participant profile is that of a female mainstream curriculum
teacher aged between 40 and 60 years old who followed the training from home. The online
courses available in always-on mode were easy to access, making them particularly popular
among female teachers, as they made it possible to reconcile family and work
commitments. This was highlighted in the open comment made by a number of respondents
(“I don’t have to move from home”, “Saving time and money”, “I can't attend conferences
and courses with the family”, “I can also follow them while doing other things”).
Motivation to engage in training seems to be greater in teachers who already have some
experience. This may derive from the increasing variety and number of learner disorders,
difficulties and disabilities in schools in recent years. In addition, teachers may recognize
the need for professional growth by broadening and updating the (often scant) initial
training they received long ago, especially in areas in which their knowledge and know-
how is relatively weak.

While the two types of training proposal featured essentially the same contents (live and
recorded webinars), they addressed two different cohorts of users. In both cases, a positive
user evaluation emerged. The webinars were considered understandable, easy to follow and
useful; the contents were held to be up to date, and the webinar speakers effective and
competent. The courses met expectations, helping participants to reach the set goals;
registered users tended to follow more than one course. The participants stated that the
training would impact on their teaching practice and that they would advise colleagues to
take part.

6. Conclusion and future prospects

This paper has reported the evaluation of an online teacher training programme proposed by
CNR-ITD centred on webinars. The initiative was launched in 2014 when webinars were
relatively uncommon in teacher training in Italy, and therefore represented an innovative
approach for the majority of participants. It immediately became clear that they were a big

SUCCESS.

The participants expressed enthusiasm for the way that this readily accessible training mode
allowed them to follow quality training from home, if need be via the always-on webinar
recordings. These also represented valuable resources for use in school-based training
activities involving colleagues. The innovative nature of this training initiative meant that it
was somewhat risky proposition. Participant acceptance was by no means guaranteed but
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the initial positive results are highly encouraging and bolster determination to continue the
challenge. The analysis of the data confirms that teacher training can be performed in an
innovative fashion through employment of effective and flexible digital tools. An added
value of this initiative was that the materials produced during the training webinars
(webinar recordings, slides, quizzes and certificates) could be repurposed into actual
courses (described in the second part of the contribution). These were made available on the
Essediquadro Training platform, thus enriching the range of CNR-ITD’s teacher training
proposals. The steady increase in the number of registered users and guests on the platform
is testament to the quality of these open courses and to the credibility of CNR-ITD as a
provider of training programmes that teachers can follow in their own time, with the
possibility of obtaining officially recognized certification. Essediquadro Training has
become a reference point for schools and universities, who have adopted the courses as part
of the quota of online teacher training they offer. A decisive factor in promoting the growth
of the service, beyond word of mouth, was the inclusion of the courses in Sofia, the
Ministry of Education’s online catalogue of officially recognised training initiatives.
Finally, the platform’s considerable ease of use (confirmed by almost all its registered
users) is another element contributing to its success. It requires no specific technical skills
and so can be used by a large number of users.

In the past two years, the platform has attracted over 9000 registered users (pre- and in-
service teachers), and has become a focal point for similar training initiatives launched by
schools and universities, who are integrating their own training courses with those on offer
from Essediquadro Training.

So how can the service be improved going forward?

The webinars could be enhanced by introducing greater interactivity: the speakers
sometimes complained about not being able to see their audience and some participants
wished to have more time to ask questions. As to the Essediquadro Training platform in
general, in addition to providing new courses, we would like to implement functions for
creating personalized training paths capable of meeting the training needs of individual
teachers and lending distance training a stronger sense of proximity.

Summing up, the road taken appear to be the right one and, with the necessary adjustments,
is worth following in the future.
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Table 1. Attendance of live and recorded webinars

# Average # YouTube # # attendance
Registered . YouTube channel  certificates
participants live channel views issued
attendance
followers
Technologies and 508 78 463 55814 2318
inclusion (09/14-05/18) (09/14-05/18) (09/14-01/16)
If I do something, I 580 185
understand ...
2379
Formally, training the 676 175 (02/15-01/16)
mind freely 654 71366
(02/15-05/18) (02/15-05/18)
Inclusion: the value of 865 261 N/A
the difference
Specific Learning 1174 368 442 41134
Disabilities: you never (10/15-05/18) (10/15-05/18) NA

stop learning

Table 2. Number of registered users and of returned and completed questionnaires

# registered users  # returned quest. # completed quest.
Technologies and inclusion 508 199 138
If I do, I understand ... 580 239 184
Formally, training the mind freely 676 193 158
Specific Learning Disabilities 1174 306 262
Inclusion: the value of difference 865 224 196
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Table 3. Socio-demographic variables

If I do, I understand, L Specific Learning .
. Formally, training Inclusion: the value
but if I understand

Technologies and s
Disabilities: you

inclusion the mind freely . of the difference
[...] never stop learning
# % # % # % # % # %
Male 25 18.1 19 103 10 6.3 25 9.5 26 133
Gender
Female 113 819 165 89.7 148 93.7 237 90.5 170 86.7
20-29 2 1.4 7 3.8 3 1.9 4 15 4 2
30-39 10 7.2 23 125 14 8.9 31 11.8 16 8.2
Age 40-49 50 36.2 75 40.8 57 36.1 98 37.4 61 31.1
50-59 69 50 70 38 69 43.7 121 46.2 97 49.5
+60 7 5.1 9 49 15 9.5 8 3.1 18 9.2
North 90 65.2 159 86.4 119 75.3 186 71.0 111 56.6
G hi
COBMAPC et 26 18.8 1 6.0 23 14.6 54 20.6 2 1.2
area
South 22 15.9 14 7.6 16 10.1 22 8.4 63 32.1
Subject
matter 66 47.8 86 46.7 106 67.1 155 59.2 101 51.5
teacher
Role Special
educatio 51 37 79 429 43 272 66 252 85 43.4
n teacher
Other 21 15.2 19 10.3 9 5.7 41 15.7 10 5.1
CTS YES 30 21.7 10 5.4 13 8.2 12 4.6 13 6.6
operator NO 108 78.3 174 94.6 145 91.8 250 95.4 183 93.4
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Table 4. Data on webinar participation

If1 do, 1 Specific Inclusion: the value

F 11 Learni f the diffi
Technologies understand, but ormaty, carning ot the difference

. . . training the mind  Disabilities: you
and inclusion if T understand e 4

freely never stop
-] learning
o # % # # # % # %

Personal

deepening 7 9.6 43 23.4 22 13.9 57 21.8 34 17.3
Reasons for
participation ~ Training/

professional

development 11 0.4 141 76.6 136 86.1 205 78.2 160 81.6

Live 4 9.1 112 60.9 75 47.5 183 71.2 103 52.6

Deferred 9 8.8 33 17.9 39 24.7 26 10.1 26 13.3
Usable

Live and

deferred 5 2.6 39 21.2 44 279 48 18.7 67 342

Slide

presentation 15 33 150  81.5 124 785 203 715 157 80.1

Chat 4 4.6 45 24.5 25 15.8 47 179 32 16.3
Effecti
toof: VOIS Gpeakervoice 1 59 124 674 83 525 141 538 96 49

Speaker video 1 7.0 33 17.9 44 27.9 75 28.6 59 30.1

Connected

video 5 7.1 72 39.1 86 544 126 48.1 94 48
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If I do, I understand, but

Formally, training the

Specific Learning

Inclusion: the value of the

Technologies and inclusion if 1 understand [...] mind freely Disabilitic,ts: you never difference
stop learning
H F L N H F L N H F L N H F L N H F L N
# 97 41 0o 0 133 51 0o 0 101 57 0 0 204 58 0 0 151 45 0 0
Understandable % 703 29.7 0.0 00 723 27.7 00 00 639 361 00 00 779 221 00 00 770 230 00 00
# 89 49 0 0 116 67 1 0 8 74 1 0 170 91 1 0 138 57 1 0
Easy to follow % 64.5 355 00 00 63.0 364 05 0.0 525 468 06 00 649 347 04 00 704 29.1 0.5 0.0
# 42 90 6 0 66 114 3 1 43 106 9 0 99 149 12 2 81 112 3 0
Simple % 304 652 43 00 359 620 16 05 272 671 57 0.0 378 569 46 08 413 571 1.5 0.0
# 94 4 0 O 110 72 2 0 103 53 2 0 18 73 3 0 137 57 0 0
Useful % 68.1 319 00 00 598 391 1.1 0.0 652 335 13 00 710 279 1.1 00 706 294 00 0.0
Updated # 9 37 2 0 123 57 4 0 101 56 1 0 189 69 4 0 140 55 0 0
contents % 717 268 14 00 668 31.0 22 0.0 639 354 06 00 721 263 15 00 71.8 282 0.0 0.0
Table 6 Expectations of webinars
Technologies and  If I do, I understand, but ~ Formally, training the SPeCit_‘l? L carning Ir}clusion: the value of the
inclusion if [ understand [...] mind freely Dlsabllmels: younever  difference
stop learning
# % # % # % # % # %
Very lower 1 0.7 2 1.1 0 0 0 0 0 0
Lower 0 0 7 3.8 4 2.5 3 1.2 0 0
Adequate 87 63 128 69.6 111 70.3 167 63.7 141 71.9
Higher 44 31.9 41 22.3 35 22.2 80 30.5 49 25
Much higher 6 44 6 33 8 5.1 12 4.6 6 3.1
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Table 7 Knowledge/competence increase (H =highly, F = fairly, L = Little, N = Not at all)

Specific Learning Inclusion: the value of
Disabilities: you the difference
never stop learning

Technologies  If I do, I understand, Formally, training the
and inclusion  but if T understand [...]  mind freely

H F L N H F L NH F L N H F L N

# Question 43 124 15 0 40 112 6 0 68 179 15 0 48 147 1 0
not
% expected 236 681 82 0 253 709 38 0 26 683 57 0 245 75 05 0

Table 8 Users’ number

# Registered
users
Technologies and inclusion 3401
If I do, I understand ... 2820
Formally, training the mind freely 2289
Specific Learning Disabilities 2868
Inclusion: the value of difference 2960

Table 9. Number of registered users, number of questionnaires

# Registered# Questionnaires

users

Technologies and inclusion 3401 666
If I do, I understand ... 2820 572
Formally, training the mind freely 2289 530
Specific Learning Disabilities 2868 566
Inclusion: the value of difference 2960 747
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Table 10. Socio-demographic variables

11 do.1 Specific Learning Inclusion: the
o
Technologies and > .. Formally, training  Disabilities: you value of the
. A understand, but if . o
inclusion the mind freely never stop difference
T understand [...] .
learning
% # % # % # % # % #
Male 17 110 13 74 15 79 14 79 14 104
Gender Female 83 554 87 496 85 449 86 484 85 638
rather “not 2 0 2 0 2 1 3 1 5
answer
20-29 2 11 4 22 2 8 5 29 3 20
30-39 15 102 15 86 14 73 18 101 17 125
Age 40-49 35 232 32 182 33 174 32 182 34 257
50-59 39 261 39 223 42 225 36 201 38 287
+ 60 9 60 10 59 9 50 9 53 8 58
North 21 139 34 194 20 105 35 197 37 277
Geographic
Centre 14 94 15 84 16 85 14 79 13 100
area
South 65 436 51 294 64 340 51 290 50 370
Subject
matter 66 442 68 388 71 376 67 382 60 446
teacher
Role Special
education 31 208 28 159 27 141 28 158 36 269
teacher
Other 3 16 4 25 2 13 5 26 4 32
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Table 11. Some data about mode of participation in the courses.

. If I do, I understand, .. Specific Learning Inclusion: the value
Technologies and X Formally, training L .
. i but if T understand . Disabilities: you of the difference
inclusion the mind freely R
[...] never stop learning

% # % # % # % # % #
from home 94 626 95 545 94 497 93 528 96 717
from school 4 25 3 15 4 23 4 25 2 16
public place-
indoors 0 3 1 4 0 1 1 3 1 5
public place -
outdoors 0 0 0 0 0 2 0 0 0 0
while travelling 0 2 0 2 0 2 1 3 0 2
Other 2 13 1 6 1 5 1 7 1 7
On a fixed device
(computer) 70 465 70 400 69 365 72 406 72 536
On a mobile device
(smartphone,
tablet) 17 116 19 111 19 103 17 94 19 141
on fixed and mobile
devices 13 88 11 61 12 62 12 66 9 70
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Table 12 - Evaluation of the courses (VM = very much; M = much; F = fairly; L = little; VL =

very little)

Technologies and If I do, I understand, but if I Formally, training the mind

Specific Learning Disabilities:

Inclusion: the value of the

inclusion understand [...] freely you never stop learning difference
v v v A\ v A% v A%
L L F M M L L F M M L L F M L L F M M L L F M M
Understandab
le 13 12 47 165 432 6 6 50 121 389 4 4 35 137 350 7 10 33 128 383 5 7 34 162 539
% 2 2 17 25 65 1 1 9 21 68 1 17 26 66 1 2 6 23 69 1 15 22 72
Easytofollow # 13 9 40 162 445 7 7 49 126 383 4 5 34 135 352 6 7 40 130 383 6 8 41 149 543
% 2 1 6 24 67 1 1 9 22 67 1 1 6 25 66 1 17 23 68 1 15 20 73
Exciting # 13 12 74 194 376 7 5 63 154 343 6 5 49 153 317 5 9 53 169 330 9 8 61 206 463
% 2 2 11 29 56 1 1 11 27 60 1 19 29 60 1 2 9 30 58 1 18 28 62
Practical # 11 25 93 203 337 6 16 84 172 294 6 13 56 185 270 8 19 70 174 295 10 16 103 213 405
% 2 4 14 30 50 1 3 15 30 51 1 2 11 35 51 1 3 12 31 52 1 2 14 29 54
Theorical # 9 44 126 211 279 9 23 113 180 247 11 19 9 186 218 12 23 107 178 246 12 28 163 229 315
% 1 7 19 32 42 2 4 20 31 43 2 4 18 35 41 2 4 19 31 43 2 4 22 31 42
Simple # 8 16 80 196 369 7 10 61 143 351 5 11 46 174 294 4 16 63 151 332 6 14 74 214 439
% 1 2 12 29 5 1 2 11 25 61 1 2 9 33 55 1 3011 27 59 1 2 10 29 59
Applicable # 10 20 83 200 356 6 9 74 167 316 3 8 74 171 274 5 8§ 62 176 315 5 13 92 232 405
% 1 3 12 30 53 1 2 13 29 55 1 2 14 32 52 1 111 31 56 1 2 12 31 54
Useful # 13 9 59 163 425 6 3 44 139 380 2 6 33 154 335 7 4 43 134 378 17 6 44 165 525
% 2 1 9 24 64 1 2 8 24 66 0 1 6 29 63 1 18 24 67 1 1 6 22 70
‘With updated
contents # 14 14 46 167 428 5 7 43 149 368 3 3 28 157 339 6 5 43 147 365 6 7 40 172 522
% 2 2 17 25 64 1 2 8 26 64 1 15 30 64 1 1 8 26 64 1 15 23 70
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Table 13 - Evaluation of the speakers/experts

Specific Learni Inclusion: the value of
Technologies  IfI do, I understand, but Formally, training the . pe.C-l .lC carning B
. i . . Disabilities: you never the difference
and inclusion if I understand [...] mind freely .
stop learning
% # % # % # % # % #
Competence High quality 73 490 76 435 74 390 77 433 79 589
acceptable 27 178 24 135 26 138 23 130 21 158
Not adequate 0 1 0 2 0 2 1 3 0 0
Communicatio Effective 72 485 75 430 74 390 72 408 72 540
n skills
Involving 27 178 24 136 26 136 27 150 27 202
Little effective 1 6 1 6 1 4 1 8 1 5
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Table 14. Expectations, achievement of the prefixed purposes, consequences in the teaching
practice, advisable of courses

ecific Learni Inclusion: the value of
Technologies and If T do, I understand, Formally, training the ,Spb_cf _‘c caming .
i f s RN Disabilities: you never the difference
inclusion but if T understand [...] mind freely .
stop learning
% # % # % # % # % #
Responded to the Yes 86 576 90 512 88 469 89 502 88 658
expectations No 0 0 0 1 0 2 0 1 0 0
partially 14 93 10 59 11 59 11 63 12 89
Achievement of Yes 85 571 87 500 84 445 88 497 87 651
the prefixed
purposes No 0 2 0 2 0 1 0 2 0 1
partially 14 96 12 70 16 84 12 67 13 95
Yes 68 453 74 426 70 369 73 415 71 529
Consequences in
the teaching No 2 11 3 16 1 5 3 17 1 10
practice
partially 31 205 23 130 29 156 24 134 28 208
Subject matter
colleagues 32 586 31 473 33 465 32 498 30 643
Special
education
colleagues 25 447 25 378 23 331 24 376 25 529
New hire
colleagues 15 272 15 229 17 240 16 251 15 320
. Not-specialized
Advisable on special
education
colleagues 11 201 13 197 11 155 12 186 13 281
Specialized on
special
education
colleagues 11 201 11 162 10 135 9 144 11 238
School
coordinators 6 116 5 8 6 92 6 88 6 137
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Table 15. Teachers’ motives for following the courses

Technologies and

If I do, I understand,
but if I understand

Formally, training the

Specific Learning
Disabilities: you never

Inclusion: the value

of the difference

inclusion mind freely .
[... stop learning
% # % # % # % # % #
Inclusion in the
three-year training Yes 34 229 29 165 30 159 32 183 29 219
plan of the school
institution
No 66 440 71 407 70 371 68 383 71 528
Yes 53 354 51 290 52 277 51 287 51 383
Coherence with the
prioriy identified in No 17 116 19 106 19 101 18 103 19 139
PTOF/RAV/PDM
partially 30 199 31 176 29 152 31 176 30 225
yes,during faculty
committee with
Choice of the topic teachers 11 71 12 71 13 67 11 61 9 70
and discussion .
during the meeting Yes, with scho_ol
with the school leader and training
leador coordinator 6 37 5 30 6 32 7 37 7 54
no, I choose the
course independently 84 561 82 471 81 431 83 468 83 623
Yes, I choose the
course independently
Choice with free ~ butitis inserted in the
training and Institutional Plan 22 147 20 116 20 106 20 112 19 142
additional to the
commitments set Yes, I choose the
forth in the course independently 74 494 74 421 75 395 71 433 75 558
Institution Plan No, I am oriented by
school leader and
training coordinator 4 28 6 35 5 29 4 21 6 47
My colleagues told
me about the course 49 359 43 274 48 284 40 248 43 368
has been approved in
the faculty committee 1 9 2 15 1 8 3 19 2 19
Knowledge mode I found it in SOFIA 20 150 21 135 21 125 18 109 14 118
T knew the
Essediquadro platform 20 146 21 132 21 124 23 144 25 209
I followed webinars
linked to the course 3 22 4 28 3 17 6 35 7 55
Other 7 50 9 55 7 39 11 66 9 71
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Table 16 Easy use of the platform

ific Ly i Inclusion: the value of the
Technologies and If I do, I understand, but if ~ Formally, training the mind . S_p,e_Cl 1c Learming .
. f Disabilities: you never stop difference
inclusion I understand [...] freely .
learning
% # % # % # % # % #
Yes 94 628 94 536 95 502 94 534 95 713
No 0 3 0 2 1 4 0 2 0 3
partially 6 38 6 34 5 24 5 30 4 31
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Abstract

The search for comfort in users is a priority objective in technical schools
focused on spaces design. The use of spaces can be for residential,
commercial or entertainment activities. It is a common mistake to consider
that comfort is achieved exclusively through the analysis of the interior
space, since it is also necessary to consider the relationship between the
space and the surrounding environment, because it is affected by
environmental variables such as radiation, wind, humidity, noise, etc. The
change of these variables throughout the day influences the interior
conditions of the spaces and in general, is needed to incorporate artificial
systems to compensate the external climatological conditions (thermal
machines, light sources, etc.).

Grade students, in design schools acquire, throughout the curriculum,
knowledge in relation to the limits of comfort required for interior spaces. In
the last academic year of the degree in Architecture, students have sufficient
capacity to be able to detect the fluctuations that occur in the variables of the
external environment by measuring temperature and humidity with
DATALOGGER, equipment capable of recording data over time or in
relation to the location using its own sensors or externally connected, as well
as the value of the light level with LUXOMETERS, which are instruments
that measure the real and not subjective illuminance of an environment.

On the other hand, students are also able to evaluate the quality of the indoor
environment, detecting whether or not there is a difference with the outdoor
environment and assessing, for each orientation, the need for protection
against radiation, (possible incorporation of tree mass, etc.).

The protocol for developing the work proposal is established with
measurements at the beginning of the course (winter period), later in spring
and at the end of the course (beginning of summer). For each space analyzed
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(indoor and outdoor), measurements are carried out three times a day (early

in the morning, at noon and in the evening).

With the data obtained in different moments of the day and stationary
situations, students must be able to select the most suitable protection devices

for the building under analysis (vegetation, canopies, etc.)..

Keywords: Grade studies, practical session, thermal-luminal design

1. Introduction

The perception of environmental problems increasingly serious and dangerous, has caused,
an awareness about the needed of finding effective solutions.

The human environment is not only natural, constituted by water, air, and climate,
temperature, soil, relief, solar and cosmic radiation (which are part of the habitat of the
human species), but also the social environment is a key factor. United Nations (1) agreed
on an Action Plan, to deal with this adverse situation, both for the monitoring of
environmental problems and for their solution, being education one of the the
indinspensable supports considered.

Later, contributions corresponding to education were designed, establishing function,
objectives, guiding principles, addressees, contents and methods of educational innovation,
also called environmental education (2).

Environmental design programs in education correspond to a multidisciplinarity in their
own right providing a solid foundation in design education for students who choose careers
and / or postgraduate studies. Degrees in fundamentals of Architecture, Urbanism, Interior
Design and Landscape Architecture, Environmental Sciences, etc.. are included.

In general, programs agree in training experts on topics related to the integration of new
technologies, concepts and developments in the various fields of environmental technology.
While in a degree the goal is to give a more general education, in master and postgraduate
courses it is intended to provide specialization in different areas of technical knowledge
related to environmental field, with a marked interdisciplinary nature.

The analysis that is carried out is dual. On one hand, everything that has to do inside the
building is analyzed. On the other hand, the exterior space, of a public nature, responding to
the urban environment.
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The objectives of programs are focused, first of all, on reducing the impacts produced by
buildings and their urban environment, acting in the reduction of energy consumption,
materials and water, as well as discharges, emissions, noise, waste, occupation of soil,
modification of ecosystems, fire, etc. from a global concept of sustainability:
environmental, economic and social. Secondly, on easing the development of new criteria
and design techniques in order to design buildings with technologies responding to actions
received and current regulatory requirements, together with the optimized management of
building process. New methods of designing steel, wood and mixed structures, as well as
digital tools that favor resources saving, transfer and integration of new technologies to the
productive sector. New materials and construction systems for enclosures buildings design,
exterior and interior, both for installations and for coatings.

The training process in the context of the university is oriented to instruction, education and
development of future professionals, responding to the society demands, for which the
accumulated culture is systematized and recreated in a planned and organized manner
(Canta Hinojosa, 2004 and 2010).

The current university pedagogy aspires to the formation of professionals who combine
knowledge, values and skills with a comprehensive general culture; in this sense Marin
(2007), defines as a fundamental objective of the training process, training professionals
able to respond to social demands, with creativity and independence.

The goal of this article is to characterize from a specific context the place occupied by the
perceptual analysis of thermal-light comfort in areas shaded by vegetation in design
schools, by students. For this purpose, different specific purposes allowing compliance are
addressed:

Characterization of environmental training, analysis the environmental education of
students in design schools, justification of sustainability education as a current trend, and
exposition of essential aspects about the diagnosis of this type of training, in a classroom
model that allows the development of eminently practical classes with great teacher-student
interaction. (Fig. 1)
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Fig.1 Classroom design

2. Characterization of the formative process in the perceptual analysis of the
luminous thermal comfort of the student of the design school

Disciplinary integration is the form of cooperation between subjects in the treatment of a
common scientific or professional problem to find its solution. It means articulation and
integration of knowledge, which implies new points of view, methods and more general
knowledge.

From this conception, the disciplinary integration is not reduced to the knowledge system;
it also includes a system of habits, skills and abilities that must be achieved as a result of
the teaching-educational process. It establishes the formation of the systems of knowledge,
habits and skills that serve as basis for all the significant social qualities in a way that
allows the student to form a generalized system of knowledge integrated in his conception
of the world. (Gatell, A, 2014)

The disciplinary integration is also assumed as a teaching-learning strategy that prepares
students to make content transfers allowing them to solve problems they will face in their
professional practice.

In the case of Design Schools, architectural and Urban Project is defined as the main axis of
studies. It is taught in every course of the degree and it is linked to the rest of the disciplines
(thus, the facilities, allow the project to gain entity in thermal, light, electrical, hydraulic,
etc.). It is also given in master, and its objective is to develop the theoretical knowledge and
practical skills necessary for the realization of architecture and urban planning projects,
integrating the knowledge acquired in the rest of the degree in the conception and
realization of these projects.
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3. Meaning of the design process in the student's training

In student's education, the knowledge and design process is fundamental for his future
professional performance. Through them, competences involving imagining, devising and
designing projects, are acquired. The design process is also a way of knowledge,
imagination, reflection and anticipation. It allows the meaning and transformation of
reality, it produces real works, but it also seeks to get the user excited about the values and
formal qualities that these works provide, through spatial experiences and use. This process
develops reflective, predictive, creative and innovative skills and represents "learning by
learning" and thus unleashes a "knowledge making increasingly predictive and strategic"
becoming an extraordinarily effective way of learning in order to model, configure and
transform the world .

(Pérez, E.,2004), defines the design method not as an isolated or final result, but as a
process, an entire sequence of steps in stages and phases leading to solving the problem (the
needs).

The fact that, among the indicators of quality of life in the cities, environmental ones are
included increasingly in a greater proportion, represents an additional reason that justifies
the need to include these subjects in the programs of the design subjects. .

Particularly, by visual and thermal perception we understand the interpretation or
discrimination of visual and thermal external stimulu related to the prior knowledge and the
emotional state of the individual ".

4. Diagnosis on perceptual analysis of thermal-light comfort
Methodology used and analysis of results.

After the completion of the generic project carried out by students in the first two courses
of Design Studies, upon reaching the third course, environmental technologies from other
subjects are incorporated in order to enrich the project. In this stage, field visits are made
allowing the student to experience what he is projecting (fig.2)

73

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Perceptual analysis of THERMAL-LUMINAL comfort in areas shaded by vegetation in design
education centers.

Fig.2 Visit to the Environmental Education Center of the C.V.
Questionnaires are prepared on the specific topic and are completed during the visit.

Temperature, humidity and luminosity measurements are also carried out with dataloggers,
luxometers, etc. in order to intereact with the instrumentation and technology (fig.3)

Fig.3 Light meter

Measurements are carried out in different environments: interior, exterior without solar
protection, exterior with protection of cast shadows, exterior with protection of vegetation
cover, etc., planning different scenarios to analyze the response of user in different
environments, specifically the thermal and the light one.

Analysis, including control of environmental variables as the main response of the project,
is fundamental, incorporating, if necessary, the use of artificial systems.

Although the methodology used continues to be what we call "traditional", a rapid increase
in Reverse Teaching is observed, allowing the student to visualize audiovisual Polimedias
at home becoming the class hours more practical.
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Students are invited to participate in project competitions where sustainability,
technological innovation and low energy consumption are rewarded, obtaining very
interesting results due to their high quality, such as the one shown in figure 4.

Fig.4 Project representation environmental

Those who decide to carry out these extracurricular activities expand the contact with the
university, and provide us with valuable information.

5. Conclusions

The analysis made highlights the use of environmental technology in design centers,
constituting a topic of vital importance for the training of the future student.

Transversality is necessary in the different disciplines that make up the degrees, as well as
in extracurricular activities.

There is an improvement and greater use of this process by the student, although it is clear
that not all subjects contribute to the potential of the project.

Current regulations, together with the modification of R.D. 314 may 17th, 2006, of the
technical code of the building, in its draft royal decree, highlights the importance and need
for awareness to work under the slogan "almost zero energy consumption building", which
can not be achieved without knowledge of environmental matters.

Graduates, in their professional practice, also recognize the need for environmental
training.
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Abstract

Accessible design is crucial on education because it provides equally opportunities
of fulfilling everyone’s potential, and it helps the education community to transmit
the values of an openminded and empathic society where its diversity is
standardised. Children realise about this diversity from the very early stages and
won’t be able to learn these values naturally if they are not equally able to interact
with the environment that surrounds them. A link between designers and educators
must be created in order to include accessible and assistive products in every
education facility and exchange their experiences and opinions, so the design of
accessible products, environments and services solves real needs and keeps
improving.

Keywords: Education, inclusion, inclusive education, accessible design, universal
design, design for all.

1. Introduction

This research pretends to expand and spread the essay “Universal Design for children”,
written by myselt at the The Institute of Technology of Carlow, during my Erasmus
Academic year there, in Ireland, where I had the opportunity of choosing the subject I
wanted to research about. So I decided to exploded to explore a design dimension in wich I
am really interested, the accessible desing, in a context essencial for the improvement of
our society: the education.

It is a fact that the products and environments we live in define our daily actions, and these
actions will become our habits, habits that will influence our values and even culture.
Nowadays, people without any disability spend 40% of our lifetime struggling with the
environment. We tempt to think it is normal for products, services and environments to be
design for “normal” or average users. However, the actual normal thing about the human
race is diversity. So the environment should be designed to adapt its features to our
diversity and necessities (M. Beneito, 2017).

The aim of this document is to invite the education community to think about the
importance of accessible design in education, in every classroom, canteen or sport facility.
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This concept and others like Universal Design, Design for all, inclusive practices, assistive
products, etc. might be unknown by several educators but they have a significant impact on
education because they benefit both people with and without functional diversity by
providing equally opportunities to fulfil everyone’s potential. They can successfully help
people with functional diversity to learn academic knowledge, but most importantly they
enhance the possibilities of teaching to everybody the values and the openminded mindset
to achieve an equitable, empathic and caring society, where its diversity is standardized.

The first step to achive the inclusion of people who are in risk of social exclusion is to
introduce Accessible Design in education. Children realise about difference and diversity
from the very early stages. They learn how to react from what they see and from their
interactions with other children and with the environment that surrounds them. If they can
equally interact with the environment it will make easier to understand we all have amazing
abilities and to transmit empathic and caring values.

There are a big number of assistive products and products and environments specially
designed for all, that can help the inclusion of people with functional diversity in the
education system. However, a link between designers and educators must be created in
order to include these products in every education facility, get feedback from children and
the education community and keep developing the design of products, environments and
services that solve real and actual needs (M. Beneito, 2017).

To sum up, inclusive practices and inclusive education methodologies should be included in
the education system, however, they will need an accessible environment to succeed.

2. Accessible design

Universal Design and Design for All are terms that refer to the same design philosophy and
methodology. In fact, they are consider sinonimous. Design for All has appeared reacently
and it is more used by these professions' scope of practice, as well as inclusive design.
Accessible is its main feature, and Accessible Design is the term used to refer to this
concept in nonprofessional contexts.

Once we have cleared this point, Design for All means designing products and services
considering that:

-Every environment we live in, is designed by humans for humans, so it is the environment
which has to adapt to our necessities, not the other way around.

-There is a large number of potencial users with diverse phisic, cognitive or sensory
characteristics, cultural background or dimensions.

-Users change over time as well as their capacities do.

-Users are the best source of information to design products and services that respond their
needs and expectations.
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In other words, Design for all or Universal Design stands up for the design of products,
environments and services that enables confidently and equally participation and interaction
with the world to everyone as independently as possible in everyday life activities.

(The Commission for Architecture and the Built Environment, 2006).

The social agents directly involve on the achievement of the application of accessible
design in our society are: users, companies, designers/ingeneers/professionals, public
administration, education and non-governmental organizations.

In fact, the education community is, at the same time, user and part of the public education.
As well as books, websites, videos, games, etc. the environment and the products that are
part of the education facility are another tool to transmit knowledge and values.

2.1 Principles

It was Ronald Mace working hand by hand with a working group of engineers, product
designers, environmental design researchers and architects, who developed the 7 Principles
of universal design in 1997, in the North Carolina State University. These principles have
been improve and developed over the years, and have been the essence of what today is
known as Design for All. The objective of this principles is to guide architects,
environment, product or communications designers, as well as other kind of engineers, in
order to achieve the Design for All goals. Furthermore, they are used to evaluate existing
products/services/environments to get better solutions and make both designers and users
aware of its importance and good impact in our society (Centre for Excellence in Universal
Design, 20149.

1. “Equitable use”

It sets that the design has to be readily saleable and useful to people in all their diversity. In
other words, to fulfil this principle, the design has to be attractive to all users, keep away
from segregation, equally provide security and privacy and own the same meaning of use
for all consumers.

2. “Flexibility in use”

It refers to the number of possibilities in use that meet a broad range of user preferences and
capacities. Thus, it has to provide different methods of use between choosing from, be
accessible to right-handed and left-handed, accommodate the user’s rate and enable user’s
exactitude and sureness.

3. “Simple and intuitive use”

The design can be easily understood and use despite user’s knowledge, concentration
ability, language skills or experience. To achieve this, it has to avoid complexity, provide
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feedback at each stage, communicate the importance of the information, provide different
languages and literacy skills and be consequent with user intuition and expectation.

4. “Perceptible information”

The indispensable information related to the design has to be efficiently communicated to
all possible users in spite of their sensory abilities or the ambient conditions. To reach this
principle, the design has to maximize the information “legibility”, distinguish different
elements, as well as the important information from its surroundings and use different
communication techniques to provide compatibility with devices used by people with
sensory difficulties (tactile, verbal, pictorial...).

5.  “Tolerance for error”

The design has to reduce as far as possible any adverse consequence of involuntary or
accidental actions. It has to persuade against this unconscious actions in tasks, provide
warning feedbacks from errors, as well as fail safe features, and avoid hazardous elements.

6. “Low physical effort”

It can be used conveniently and efficiently with minimum physical effort. It can be
achieved maintaining the neutral body user position, minimizing repetitious actions and
demanding reasonable executing forces and movements.

7. “Size and space for approach and use”

It refers to the dimensions of the design. They have to fit all user’s body sizes, postures and
mobility abilities for its use, manipulation, approach or reach. The key gaols in this
principle are: providing a clear line of sight to the design elements from a stood or seated
position, enabling different hand and grip sizes, providing enough space for the use of
personal assistance devices and ensuring comfortable reach to all components for any
standing or seated user.

- UNIVERSAL DESIGN °

Making design accessible to everyone in society

7 PRINCIPLES OF UNIVERSAL DESIGN:

© © © 0 6 ®© ©

Equitable  Flexibility  Simple &  Perception  Tolerance  Lowphysical  Size &
intuitiveinformation for error effort space

[llustration 1. Universal Design and its principles
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3. Inclusion in early childhood

Our world is currently facing growing populations with disabilities and, as well as the
social and economic issues associated with this reality. The number of diverse people with
different religions, traditions, actitudes, etc. that attends the classrooms is also increasing.
The response of the educational system and the product design community in the following
decades will directly impact on million people’s lives all over the world (Bhatia, 2015).

“The disabled are not just some small, disenfranchised group: they represent all of us. So
the first step is education, awareness and empathy.” (D. Norman, 2009).

The raising awareness of the importance of inclusion should start as soon as possible in the
education system because children do realise about difference/diversity from the early
stages. What they learn about it and how they respond to that difference is critically
important. Children learn from what they see and from their own interactions with other
children and the environment that surround them. Thus, first of all, the role of families and
monitors is crucial. Children will imitate their responses to situations and their behaviour
with others. Depending on the positive or negative attitudes learned, they will engage more
actively as they grew, fulfilling their own potential. Secondly, families and monitors have,
as well, the responsibility to guide children interactions between each other in the best way
as possible (Murray and Urban, 2012). And, finally, the product design community,
together with architects and other design engineers, are responsible for children’s
interaction with the environment (Centre for Excellence in Universal Design, 2014). Then,
it is obvious that inclusive practices should be embedded since the early years, but what is
inclusion about?

¢ S ft
§ 12 *ki *

INTEGRATION INCLUSION
Hllustration 2. Integration versus inclusion

Inclusion is usually related to location, in other words, children are included if they share
the same space. However, successful inclusive practices are not just with location. They
follow a sociology that meets and understands all individual needs and tries to achieve the
inclusion through changing the environment, since it is in the environment and not in the
individual where there are the root causes and the root solutions to the exclusive practises.
This is the main difference between inclusion and integration, thus the integration ideology
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attempt to change the individual to be able to becoming part of a group. Finally, inclusion is
not only about practicalities. It is true is has not a conceptual focus, but an operational one.
However, it should be seen as an attitude of mind for a normal worldview. For example, a
“wheelchair ramp” should not signify more inclusion than anything else, thus it benefits
everyone, not only wheelchair users (Nutbrown, Clough, and Atherton, 2013).

To sum up, inclusion is about how people interact with each other and about creating an
equitable society in which everybody has the same opportunities to fulfil his/her potential
(Nutbrown, Clough, and Atherton, 2013). Therefore, as soon as it is embedded, diversity
will be welcoming, valued and celebrated as part of life (Murray and Urban, 2012).

4. The role of desing in inclusion in early education

Playing is the most important activity for children. It helps to develop their social,
communication, problem-solving and motor and cognitive skills, as well as their attention,
memory, creativity, emotional regulation... Tsai Lu Liu (2007) even defines play as the
childhood occupation. However, not all the children have the same opportunities to play.
Children with disabilities are limited because of their own abilities restrictions and due to
the absence of consideration in the design of play products. Breaking down barriers
between products and children with disabilities is the role of product design in inclusion in
the early years. When children will be able to equally use and interact with all
environments, services and products, the exclusion practices will be minimum (Preiser et
al., 2010).

The table below will explain the principles of Universal Design in play children products
(Mistrett & Ruffino, 2011).

Table 1. Principles of Universal Design in play children products

1. Equitable use All children should use the same/equivalent means of access when
playing with the toy. The access and output features of the toy should
appeal to a variety of interests and needs of all children.

2. Flexibility in use The toy is adjustahle. Include features for adaptable range of users.
Output is varied and adjustable; e.g. light + sound, vibration + sound,
volume, etc.

3. Simple and intuitive use | How to play with the toy is clear. Non-complex, intuitive designs; e.g.
well defined access areas with consistent responses. Controls should
be obvious and accessible.

4, Perceptible information | The toy is appealing. Use multiple modes {visual, sound and texture)
to highlight access and differentiate responses.

5. Tolerance for error The toy includes fail secure features and warning feedbacks from
errors.

6. Low physical effort Physical effort should be minimized with light to moderate force for
operation. A variety of motions can be used to access toys (e.g. bat,
press, drop, bang, etc.).

7. Size and space for Toy can be used in a variety of positions (sitting, standing, playing on
approach and use the floor or on a supporting surface}.
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There are two different methodologies to design Universal Design products for children.
Both apply to the Principles of Universal Design, however, they have a different starting
points. On one hand, a “From-able-to-disable” approach consists in including universal
design features in toys designed for children without disabilities in order to expand their
target user groups and benefit more children. On the other hand, a “From-disabled-to-able”
approach provides broaden play possibilities for children with disabilities, because it aims
to meet the needs of children without disabilities in the therapeutic products. Then, the
playability and the aesthetic values of mainstream play children products and the skill
development approach from therapeutic products meet in one unique design for the benefit
of both children with and without disabilities (Tsai Lu Liu, 2007). In addition, the
production volume will increase for the wider market and could decrease the product cost
to make them more affordable (Schrott, 2009).

“Let’s Play”, developed at the University of Buffalo (New York), was the first program to
apply the “From-disable-to-able” methodology. From 1998, it provides guidelines and
collaborates with companies to included universal design in toy products. “Play Racer” is
one of its successful projects. It aimed to design a play product that children with and
without lower extremity disabilities can control and ride in a fun way while developing
their physical coordination and upper extremity strength (Letsplay.buffalo.edu, 2011). The
image bellow shows the design process followed by this project.

User Testing
on

Disabled
Children

Criteria User

For Research on
Disabled Disabled
Children Children

Design
Development

Criteria

For
Non-Disabled
Children

User

Research on User Testing

Non-Disabled on

Children ~ Non-Disabled
£ Children

[llustration 3. Play Racer Design Process
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The resulting design is an authentic Design for All product, firstly identify as a toy,
secondly as a therapeutic product, and valued for both children market segments (Tsai Lu
Liu, 2007).

Child with Disability Child without Disability
Hllustration 4. Play Racer

Here below, there’s another example of a play children product developed by “Let’s Play”
at the University of Buffalo (New York), using the “From-disable-to-able” methodology. It
is an accessible swing for children of different ages. It applies to all Design for all
principles and benefit both children with functional diversity or any children who feels
unsafe, scared, has back problems or does not like to be push by pushing his/her back.

Hllustration 5. Accessible swing
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Another interesting methodology is the one used by Emotional Research LAB. This
software is able to use facial emotion recognition and eye tracking to understand how
people feel in real life, in real time. It can be used to design new products focused on the
user; in this case, the children. For example, it can capture and analyse their feelings when
they see some toys in order to design a new toy according to their liking.

It follows the steps below:
» Users’ interview to know his/her facial expressions.

» The users watch some videos about the products and their facial emotions are
registered.

» A graphic is generated with some feelings analyzed like happiness, surprise, fear
or sadness.

» Design decisions are taken depending on the results.
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Illustration 6. Emotion Research LAB

5. Conclusion

Last year, I realize Universal Design is essencial for a good design (Centre for Excellence
in Universal Design, 2014). And so far, I think it cannot be more true. It reflects the users’
needs in all their diversity in benefit of both people with and without disabilities, and
provides equally opportunities to fulfil everyone’s potential. Its principles are the guideline
every environment, product and service should follow. Specially, the Universal Design
challenge is to develop accessible design for people who are in risk of social exclusion in
order to improve their inclusion in our society (The Commission for Architecture and the
Built Environment, 2006). However, the first step is education, empathy and awareness
(Norman, 2009). Thus, inclusion practices and attitudes should be included in the education
system and in any environment, services and product from the very early stages. As soon as
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inclusion is enhanced, exclusion practices will be reduced and children with and without
disabilities will engage more actively as they grew, fulfilling their own potential (M.
Beneito, 2017).

There are several inclusive didactics. However, it is time to mix them with Accessible
Design and let it take its role, too(Bhatia, 2015). Although even Tsai Lu Liu (2007) defines
play as the childhood occupation, and they have a crucial impact on children with
disabilities inclusion the classrooms are laking in accessible products. “From-disable-to-
able” approach is a good toy product design methodology to follow as “Let’s play”
program displays (Letsplay.buffalo.edu, 2011). Educators should demand these products
and constantly use them at their lessons. We are hopefully facing a world where designers
together with educators seek Universal Design solutions as they definitely guarantee more
adjustable, appealing and safer designs for all users.
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Abstract

The potential offered by technologies is a reality that must be addressed and
used in the Higher Education environments. Professors must be able to
integrate technologies into their sessions and facilitate the work of the skill
acquisition. The main objectives of this work are: i) to take advantage of the
Lessons tool (Poliformal) to evaluate the acquisition of transversal
competences and, ii) to compare if the use of flip teaching improves its
acquisition. In the subject of "Geology, Soil science and Climatology"
(Degrees in Agri-Food Engineering and Forestry FEngineering), an
experience was developed during two academic courses in a population of
169 students on average each year. Through Lessons, a template was
designed for the student to work, sequentially and based on their knowledge,
a specific activity of soil science. In the activity, the student had to face a
practical assumption with 4 options to consider as a response. According to
its response the specific skills and critical thinking skill would be evaluated.
The first year the students had to carry out the activity autonomously in
PoliformaT, but in the second year, flip teaching was applied in the same
activity. In that occasion; students had to watch online material and
subsequently work on the specific concepts in class. Finally, they had to solve
independently the practical case in Lessons, where they were evaluated and
feedback was provided. The combination of "skill assessment and flip
teaching" promoted that in the second year, 66% of the students acquired an
adequate level of critical thinking skill. However, although the first year,
65% of the students also acquired it, it has been detected that in the second
year there was an increase of 7% of students that passed from good to

excellent acquisition level.

Keywords: Transversal skills, flip teaching, Lessons, Poliforma, UPV.
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1. Introduction

Society has undergone a continuous transformation over the past 20 years. The new
information and communication technologies cover practically all areas of our lives, and at
the same time they are changing our way of doing things at work, leisure, social relations,
thinking, and even in our way of learning. It is a reality that the new generations are
dominating technologies, so the new digital context cannot be left aside and its role in the
training process is key in teaching the future (Lucena, 2005).

Nowadays, the information available on the Internet is enormous, and the skills acquired
naturally, since childhood by students are advantages that should be exploited in the
learning process. University students can gather information that will help them to build
new knowledge, or improve what they have already acquired, reordered, reflected and
reasoned, in order to obtain their own conclusions (Bain, 2007).

Therefore, teaching faces itself to a new scenario where the professors' mission has
changed. Professor acts as a guide in the learning process, in which the student is the main
actor. It has been passed from the master lecture by the teacher(as the only methodology of
knowledge acquisition) to a wide range of teaching methodologies where the practical and
comprehensive visions allow the learners to seek, select, process and assimilate the
information that the professor can provide (Adell, 1997). In that environment, the main
problem of students is not where to find the information, if not, where to find quality
information, being in this aspect the professor a key figure and guide.

The skills acquired by students before entering university studies should be used for
teaching practice. There are many examples that show good results from the application of
new technologies in the acquisition and construction of meaningful learning (Gomez, 2014,
Brandio et al., 2016, Diego et al., 2016, Esteve, 2016). In all of these studies are reflected a
change of roles through the application and use of new technologies, as well as the need for
student motivation. The intrinsic motivation of the students and the ease of TIC's use favor
that the students remain active and motivated during the learning process, because they are
who chooses what and how to learn (Anderson, 2016).

Generously the students feel more motivated when they take part in the learning process.
They begin to ask questions such as: Why is this process happening? Which are the causes?
How can I improve? How can I solve the problems/questions?. At this moment, they are
building a reinforced knowledge. However, the question for professors is usually how to
motivate students for their involvement in the learning process.

It is clear that students are motivated when they consider easily overcome a challenge or
goal based on their own knowledge, but what about students who do not believe they can
achieve that goal? Are they de-motivated? Therefore, should we change the planning
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towards the achievement of less ambitious objectives? The answer is NO. Due to this
action, some students can be discouraged by the ease of the objectives.

As professors and guides for the students, the solution is to establish motivating and
accessible goals for them. The students have to achieve them with their own effort because
this action can motivate them at the same time. In this regard, Lessons (SAKAI web
environment 3.0) as a sequencer of learning is an ideal tool. It favors the creation of content
itineraries according to the student's own needs. On the other hand, the students use new
technologies as a motivating factor. If we join all these aspects and add active
methodologies, we will be promoting work environments and the acquisition of current,
dynamic and targeted knowledge for each type of student.

There are a lot of experiences developed in blended learning or flip teaching
methodologies, where classroom work is combined with online work (Garrison and
Vaughan, 2013; Ilic et al., 2013; Jordan et al., 2014, Teo et al., 2014, Stockwell et al., 2015;
Fautch, 2015). Those methodologies favor the student's motivation and it produces that
students get out of their "comfort zone". Traditional methodology is replaced by a
combined teaching-learning system in which the student feels motivated and participates in
their progress (Lucena, 2015).

Combining the ideas expressed above, the goal of this study is to test and convey the
assessment of transversal skills used through an advanced tool (Lessons) favoring the
development and acquisition of skills through the use of active methodologies in soil
genesis subjects.

2. Materials and methods

The study has been carried out during two years on the subject of Geology, soil science and
climatology which is taught in the first course of the degrees of agronomic engineering and
forest engineering. Both grades are taught at the School of Agricultural Engineering and
Environment belonging to the Universitat Politécnica de Valencia. An amount of 156 (year
2016-2017) 182 students (year 2017-18) have participated in the study. Divided in 4
groups, the students have been evaluated in order to work and develop the skill of critical
thinking.

Lesson builder has been the tool selected for working transversal skills. The main
advantage of this tool is that allows the inclusion of didactic resources (video lectures,
online resources, etc.) in the several itineraries according to the student's own needs.
According to the methodology developed, the template was developed and improved with
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Lessons tool. The template was divided in 3 sections: Introduction, development of the
activity and assessment. In the Introduction section, the students were asked about the level
of knowledge in the transversal skill (Figure 1). Lessons allows the professor to create an
itinerary with several questions that should be replied by the students. According to the
answers, the students were redirected to a different parts of the template in order to improve
their knowledge. In the case that students did not know anything about critical thinking
skill, they were redirected to the institutional webpage about transversal skills in the UPV.
On the contrary, if they replied that they knew about critical thinking, they were redirected
to another part of the template: Self-evaluation.

Do you know the institutional project of transversal competences of the UPV?

YES

~

NO e Ll

~

Do you know the critical thinking competence? How is it worked and developed? What does it mean?

-~

Fig. 1 First section of Lessons template

In the self-evaluation section, four questions were asked to the students to know their initial
level in the critical thinking skill. Once time the questions were replied the students have to
open a video lecture prepared for completing the activity where the student had to work
specific contents of soil genesis and the critical thinking skill.

With the combination of the itineraries created in lessons and video lectures, the knowledge
gaps were corrected equitably to the students' own needs. New and active technologies (flip
teaching), active students and transversal skills were worked with a template that was
adjusted to each student (Figure 2).
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ACTIVESTUDENTS NEW TECHNOLOGIES 3.0
Students as main actors
of their own learning
process

LESSONS

TEMPLATE

TRASNVERSAL SKILLS ACTIVE METHODOLOGIES
Enhance and develop Materials and methodologies
skills and abilities that motivate the students

Fig. 2. Work flowchart

Once the activity was done, the students passed to the evaluation section. In that section,
the professor evaluated the activity and a feedback between student-professor was
produced. In that feedback, the student was informed about the deficiencies and tools to
improve and develop the gaps of knowledge.

The outcomes were obtained by comparing the two-year data through surveys and
integrated questions in the Lessons tool.

3. Results

The first set of questions developed in the template reveals that UPV has been doing an
excellent work in order to explain the institutional Project of transversal skills in welcome
days, which aim to expose and facilitate the integration of students in the university. 80
percent of the students, on average in both years, knew the institutional Project about
transversal skills, with a slightly higher percentage who knew something about the skill
that they were going to work on the subject (84%). That outcome reveals that only 20% of
the students selected the itinerary of “lack of awareness about the skill”, in which the
student was redirected to online resources where concepts about it were explained.

According to the self-evaluation questions, the students’ replies revealed that 94% and 84%
of students in (year 2016-17 and 2017- 18 respectively), showed a critical attitude to reality.
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In the same trend, the students consider that when they read a text, observe any Powerpoint
presentation or listen to a lecture, they always detect the inconsistencies or contradictions
that occur. More specifically, around 75% of the students in both years are capable to
distinguish and detect the inconsistencies.

Although in general, the students have shown the same trends in both years, the students of
2017-18 showed different behaviour in two self-evaluation questions compared with the
students in the first year of the study. Whereas in 2016-17, more that 90% of the students
were capable to differentiate between facts, opinions, interpretations or evaluations, in the
second year only 69.6% of students have developed that ability (Figure 3). This outcome
showed the same trend of the reliability of the sources and their testing. Only 68.7% of
students in the second year of the students confirmed that they only used reliable sources.
That outcome was contradictory with the bibliography used in the activity, because more
than 80% of the students used “Wikipedia” as a source to justify their conclusions.
However, it is true that the majority of the students used that source combined with other
official or scientific sources with a proven base (articles, institutional reports, etc.)

ABILITY TO DIFFERENTIATE BETWEEN CONTRAST THE INFORMATION IN
FACTS, OPINIONS, INTERPRETATIONS 100% RELIABLE SOURCES
OR EVALUATIONS
In disagreement !‘,
In disagreement | .

i Medium term

Medium term (T

Agree

N
T agree IR RTAN NIV AN AU

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

m2016-2017 2017-2018
Fig. 3. Self-evaluation replies by students

After carrying out the activity and using the video lectures, 80% of the students as an
average considered that they have a good or excellent level of development of the critical
thinking skill. However, only 65.6% and 66.3% of the students (in 2016-17 and 2017-18
respectively) reached this status. In addition, although there was only 0.71% of difference
between both years in the skill acquisition, the students who reached the excellence in their
qualifications were 7.0% higher in the second year than the first. It is also necessary to
highlight that in the second year, 11.6% of the students did not reach the level of skill
required for a first year of university studies. In the 2016-17 academic year, the percentage
of students who did not acquire the critical thinking skill was 4.4%, 7.2% less than the

94

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Héctor Moreno-Ramon a, Sara Ibdriez-Asensio, Alfonso Martinez Garcia, Ignacio Guillén Guillamon,
Marta Cabedo Fabrés, Ana I. Jiménez Belenguer, Salva Calvet Sanz, Miguel Ferrando Bataller

second year. This percentage can be attributed to the introduction of online resources (video
lectures, etc.), because there are some students who, although they control the new
technologies, a priori show a rejection of their use in education.

Finally, note that 78.3% of students (average of both years) believe that self-assessment is
necessary prior to carrying out activities because it encourages self-knowledge of the state
of acquisition of the skill. In this sense, 68% of students on average believe that Lessons is
a good content sequencer. However, in that outcome the trend between both years was
different. In 2016-17 only 56.5% believed that Lessons were a good tool for learning
purposes, but in 2017-18 the percentage was increased to 81.2%. The improvement in the
perception of the second year may be due to the preparation and planning of the entire
course on the Lessons platform. In this way, as the course progressed, the contents of each
one of the sessions or activities related to the didactic contents were gradually opened. The
template used to evaluate the critical thinking skill was introduced within the Lessons
planning of the subject, and by this reason, the students considered Lessons as a good
sequencer. In the same way, 81.2% of the students believed that Lessons had facilitated the
work and the acquisition of the skill in the second year versus 56.3% in the first. There was
an improvement of 24% between two years, so the improvements introduced after the first
experience caused a significant improvement in the perception of the students.

4. Conclusions

As a general conclusion, this study and the work carried out, has facilitated the creation of
an effective template for the evaluation of critical thinking skill in soil genesis subjects.
Likewise, the students have improved the level of acquisition of the skill and the perception
of Lessons as a learning tool. This study and the work carried out has facilitated the
creation of an effective template for the evaluation of critical thinking skill in soil genesis
subjects. Likewise, the students have improved the level of acquisition of the skill and the
perception of Lessons as a learning tool. In addition, with this methodology, they have used
online resources that have improved the gaps of knowledge that they showed at the
beginning of the action. However, we have to control the increase of people who have not
reached the correct skill level.

Finally, through Lessons tool, students have been motivated in the realization and
acquisition of skills in general. They have been able to develop the activity prepared for
that purpose and they have shown an actively participate in the process of self-evaluation
and work development.
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Abstract

The changes provided by the EEES constitute a challenge and an opportunity to
introduce methods and improvements in technical careers. The assessment of
this scenario has an important and strategic role, which requires paying more
attention to the competency evaluation. This paper describes the method and the
collaborative task carried out to develop the rubrics for the three-year Workshop
Project in the framework of the undergraduate Bachelor’s Degree in Industrial
Design Engineering and Product Development. The purpose of this was to
overcome challenges while assessing design projects in different workshops and
by different professors. The team predicted that these rubrics would have a
significant effect on the students’ outcomes and their performance on various
tasks. The implementation of the rubrics on the different levels is expected to
sustain interesting possibilities to compare not only the results in different
courses but the actual progress. The stages of the process of making these
rubrics are presented in relation to the specific, general and shared competences
of each of the 3 workshops. The rubrics, that will be published online, are
related to the assessment of the results obtained and the competences. Rubrics
may not only boost academic performance and reduce failure, but improve the
quality of the projects as well.

Keywords: Design competences, rubrics, critical thinking, workshop, project-
based learning..
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Rubrics as a tool to coordinate assessment and progress in different design workshops of the degree in
Industrial Design Engineering and Product Development

1. Introduction

This article presents the design of rubrics agreed upon for the three courses given in the
Workshop Project and the hypothesis that this assessment tool plays a fundamental role in the
coordination and articulation of progress for the achievement of the expected competency
levels in these workshops. In the curriculum of the degree in Industrial Design Engineering and
Product Development (18 ECTS, or credits) the module of Design Speciality is divided in 6-
credit subjects taken in three consecutive years. At present, coordination between these
subjects is complicated due to their presence in different courses, and their assignment to
different departments with differing and occasionally isolated approaches given to the subject.
For this reason, to improve students’ learning, it has been deemed necessary to set out a
strategy which would allow for proper consistency between the subject matter, the learning
outcomes, and the skills acquired at the end of the studies. To this end we are working on a
Teaching Innovation Project whose aim is to outline some common guidelines to articulate and
promote the coordination and the role of the Workshop Project in this degree program and in
the two universities that teach it: the Escuela Técnica Superior de Ingenieria del Disefio and the
Escuela Politécnica Superior de Alcoy, both under the Universitat Politécnica de Valéncia
(UPV).

The workshops are essentially active learning settings which, compared to traditional learning
methods, have many advantages. The most noteworthy are: the increase in involvement of the
students in the process; the fundamental practical component, and its focus on project based
learning (PBL). Let’s look at how these aspects have a bearing on the acquisition of skills
characteristic of the workshop.

For example, involvement leads to the development and acquisition of skills related to putting
knowledge into practice, the application of theoretical knowledge for problem solving, and, at
the same time, other skills such as working in a team, looking for information, or the ability to
work independently. (Biggs, 2003; Conchado, 2011).

The next characteristic of the workshops as active learning settings is that the students learn
through the application of theoretical knowledge in real situations. The experience obtained
through practical and/or real examples, or even through simulations of practical situations is a
very relevant feature for good professional preparation and provides progressive contact with
the reality of the working environment from the beginning of their studies (Schon, 1987).
Likewise, presenting a context with practical meaning proves even more stimulating for the
students (Gerritsen, 1999). In the workshop teaching/learning process, the students are asked to
develop appropriate solutions through constructive practice, apply procedures to transform the
available information and materials, and interpret the results, using the teacher’s questions and
supervision as an additional motivation. As De Miguel has noted, it is understood that the
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student learns in a more pertinent way through experimentation, practicing, or simply
investigating the nature of everyday phenomena and activities (De Miguel et al., 2005).

In addition, the project based learning method (PBL) is the common design pedagogy at the
different workshops guided by the professors. This method is appropriate for teaching and
learning complex activities on the basis of “constructionism theory”, where the knowledge is
not transmitted from teacher to student, but actively constructed in the mind (Bin Yang, 2010).
Furthermore, it is assumed that learners are more creative when they are actively engaged in
doing something external like models or objects, when they can think and share with others.
Design workshops have this sort of learning environment, with authentic tasks, multiple means
of expression and hands-on approaches to design.

In this scenario, assessment not only has a main and strategic role to support learning and
competency acquisition, but also the perception of teaching and progress from students.
Therefore, assessment in higher education has an educative value as part of the learning
process (Mervat and Hanan, 2015). The core of this project is the development of evaluation
rubrics that act as an instrument of coordination among the different workshop subjects and
also as observational supports of the design projects’ results.

This article is organized in three sections. Firstly, the characteristics of the competency
evaluations in the subject Design Workshop will be presented, as well as the advantages of
rubrics as instruments of orientation and communication while acquiring the aforementioned
competencies. The next section makes up the core of this project as it describes the process of
designing the rubrics as a way of coordinating the workshop subjects, dealing with the levels of
the different courses, and finally, presenting the global evaluation rubrics for each one of the
workshops, followed by a brief conclusion and recommendations for the future.

2. Assessment and competences in Design Workshops. The role of rubrics in
learning design

The instructional goal for competency development implies the acquisition of knowledge, the
development of skills, and the ability to apply these resources appropriately in any situation
that comes up. The innovation of this assessment is a logical consequence of the approach of
instruction as the development of competencies, and thus is an essential part of the innovation
of this process (Villaron, 2006).

From its beginnings, the design project has, first of all, addressed the formal and aesthetic
definition of products and services. However, this configuration activity is changing to meet
more complex and diversified demands that require the involvement of design in planning
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strategies, in development and innovation from a multidisciplinary perspective. (Bin Yang,
2010). This presents new challenges in the field of design in the workshop since this is already
the object of practical instruction and of a contextualized evaluation in which students’
achievements are considered within a practical context, in a constant state of problem solving
and case studies. In this diverse context, assessment as a way to regulate learning takes on a
greater importance as it makes it clear to the students what the requirements are, and thus
shows them how to manage their work, adjusting it to the conditions of the specific evaluation
requirements. (Rodrigo et alt, 2017) .

Innovative assessment for this ongoing PBL process varies and requires frequent updated
methods. Rubrics provide clear guidelines, criteria and descriptions with a standard and a
descriptive statement that illustrates how the work is to be achieved. The rubric is an
assessment tool that lists the criteria for a piece of work or what counts and articulates
gradations of quality for each criterion (Goodrich, 2013)

In this educational project, the rubric will allow us to itemize the specific criteria that need to
be taken into account when evaluating the student, making the evaluation process easier and
more transparent. Among the advantages that the use of rubrics can provide, we can highlight
that they facilitate the teacher’s evaluation process while increasing the coordination among the
various educators in the field of design by previously defining and agreeing on what is
expected of the students in the different stages of the development of a project. In addition, it
reduces the feeling of ambiguity that students may have when they are evaluated, allowing the
skill set to be organized on the basis of a value judgment that is established and, therefore,
guarantees a fairer evaluation.

It is accepted that, despite all its problems, using rubrics is a major step forward in education
(Bing Yang, 2010). Therefore, for this project of Innovative learning we decided to improve
Workshop Project within the framework of the undergraduate Bachelor’s Degree in Industrial
Design Engineering and Product Development, by developing these rubrics.

3. Developing rubrics in Design Workshops

3.1 Objectives

The development of these rubrics has had the general objective of establishing a dialogue
between the evaluating parties that encourage workshop learning in the two universities that
offer the degree of Design Engineering in the UPV.
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The specific objectives to be laid out by common rubrics are:

- Having an instrument for the validation of PBL methodology in the context of
teaching in different workshops.

- Increasing the vertical coordination of learning and observing the modification of
the results in the different levels/courses and decreasing discrepancies.

- Providing coherence and transparency to the evaluation of the learning results in
the workshops.

- Motivating the students by using the rubrics as guidelines to learning.

Once defined, the rubrics must be implemented by matching them with the corresponding

learning outcomes, so that a specific guideline is provided to the faculty in order to unify

assessment criteria and also for the students, regarding the requirements placed on them.

3.2 Methods and materials

The class time and 18 credits that make up the three Workshop Projects pursue the

development of the students’ projective skills. The distribution of these subjects between the

3 and the 7™ semester determines the individual objectives and competencies of each one of

them, as well as the cross-curricular relationship and the vertical coordination in the three

consecutive years.

The approach and development of the rubrics was done in the following stages:

1.

First, a debate was opened between the whole project team and all the professors who
are responsible for teaching the different workshops to clarify the objectives of each one
and to bring together the different approaches, the relationship with other subjects, the
main problems, and the characteristics of the work being carried out. The collection of
results from the different workshops was specified.

Performance criteria and set performance levels were identified. We analysed how
competencies were being approached in the different workshops, and their relationship
with other competencies addressed in the same course, together with the previous and
subsequent ones, in order to articulate them.

Activities, competencies, and evaluations of all the workshops were brought together.
The general rubric system was laid out for the project activity of each of the workshops,
keeping in mind the analysed factors and respecting the variety of tasks that could be
combined to reach the expected competencies. Descriptions of performances for each
criterion and level were created.

3.3 Results

A generic analytical rubric was designed, where each competency is related to the proposed
activities, and each criterion is assessed independently. Although assessing each one of the
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aspects can be slower than with a holistic rubric, this type of rubric allows gathering more
information (indicative/diagnostic) for the professor and more instructional information for the
student.

These evaluation rubrics are divided into four levels of achievement, which we think will help
students better understand what is expected of them in each workshop and through each stage
of the learning process. Generally speaking, each one of the workshops approaches its subject
matter independently, bearing in mind the aspects that are described below and, finally, they
are recorded as outcomes in the implementation of the main project for each of them.

In Workshop I, the student has basic general knowledge, technical (common to all the
engineering degrees) as well as humanistic (specific to the degree). It can be said that they have
completed their general instruction and are ready to start applying the set of skills they have
acquired to projects at a basic level. In the third or fourth semester (depending on the university
ETSID-EPSA), students are presented with the more specific common knowledge that they can
apply in an introductory approach of the project.

Workshop II takes place in the 5™ and 6™ semesters. They complete the common instruction
and this set of skills is applied to projects of a more demanding level. At the same time, the
students also take blocks of elective subjects that allow them to develop specializations in
different areas that support their project ability. They are in a position to consider the whole
picture and look into the detail, applying themselves to more demanding projects. In addition,
they have taken the courses in design representation, drawing and sketching, and computer-
aided design software application and they can go further.

Lastly, in Workshop III in the 7th - 8th semester, students have multiple instrumental and
conceptual aids at their disposal with which they can develop detailed concepts and solutions,
contemplating every aspect involved in the product, both previous ones and those derived from
the project itself. The students are now prepared to develop the Final Project for their degree.

The rubrics developed follow a grid-type structure which has on the top axis the values divided
into four levels of achievement. This helps students understand what is expected of them
through each stage of the process. The site axis includes the competences and assessment
criteria for them. The rubric describes the student’s performance for each level described.

The rubrics give structure to observations and, instead of merely judging the student’s
performance, it describes the performance so it can be used for feedback in teaching (Mervat
and Hanan, 2015).
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Table 1. Rubric Design Workshop 1

Bachelor in Industrial Design Engineering and Product Development

WORKSHOP I_

and Ernesto Julia

Font: own elaboration (2018)

INTRODUCTION TO DESIGN PROJECT AND PRACTICE
DEVELOPMENT OF MODELS , MATERIALS AND BASIC DEFINITION PROCESSES
ANALYSIS AND ARGUMENTATION OF PROPOSALS

SKILLS/RESULTS

4.- EXCELLENT

3.- VERY GOOD

2.- GOOD

1.- UNSATISFACTORY

21 (G) ABILITY TO IDENTIFY, FORMULATE AND
SOLVE BASIC ENGINEERING OR ARCHITECTURE
PROBLEMS .

Observation, analysis of objects, and constructive
and material solutions. Laying out the problem

Researches the targeted
subject thoroughlyin all its
aspects, form, function,
material, constructive
solutions, etc.

Contributes own criticism to
the analysis and determines
with good arguments the

Researches targeted subject,
form, function, material,
constructive solutions, etc.
Contributes own criticism to
the analysis and determines
with good arguments the
product to be developed.

Researches the
targeted subject by
collecting information
without processing it
ordrawing
conclusions.
Specifies the product
to be developed

Collects very little data
withoutanalysing it.

7 (G) CREATIVE ABILITY AND DEVELOPMENT OF
IMAGINATION IN THE AREAS OF ENGINEERING
AND ARCHITECTURE. Handling creative
techniques that improve conceptualising and
solving specific and general problems.
Formulating alternatives and improvements,
initiative regarding materials and shapes, etc.

Searches thoroughly for the
solution, with multiple
alternatives. Makes
variations on the proposals
and on the definition of the
chosen product.

Searches thoroughly for the
solution, with some
variations on the
alternatives. Looks in depth
into the chosen proposal.

Proposes very few
alternatives and
variations on them.
Develops the proposal
assessing few aspects

Develops a proposal
without suggesting
enough alternatives or
assessing the
different aspects.

20 (G) ABILITY TO USE THE NECESSARY TOOLS
AND INSTRUMENTS TO PROPERLY OBSERVE THE
SYSTEMS TARGETED BY THE STUDY.
Experimenting with materials and handling basic
workshop tools. Making and improving models of
the study subject.

Experiments thoroughly with
the most appropriate
techniques, makes sketches,
scale models and work
models. Reworks proposals
to improve on the models.
Shows organisation in the
work process. Accuracy in the

Experiments with the most
appropriate techniques,
makes sketches, scale
models and work models,
Shows some organisation in
the work process. Good
finishes, unions and aspects
related to scale.

Experiments very little
with sketches, scale
models and work
models. Low accuracy
and carelessness in
the resolution of the
models.

Presents poorly
approached and/or
resolved models.

14 (G) ABILITY TO COMMUNICATE USING
FORMAL, GRAPHIC AND SYMBOLIC LANGUAGES.
Making prior analyses of products and processes;
developing project presentations that show
proficiency in 2-D and 3-D advanced formal
visualization techniques.

Organises and
communicates clearly,
conciselyand thoroughly the
ideas/alternatives, as well
as the work processes
through language and visual
documentation (sketches,

Organises and
communicates the
ideas/alternatives, as well
as the work processes
through language and visual
documentation (sketches,
hand renderings and

Poororganisation and
communication of
ideas/alternatives
and of work processes
through language and
visual documentation.

Hardly organises the
information. Does not
communicate the
ideas.

25 (G) ABILITY TO PREPARE, MANAGE AND
EXECUTE PROJECTS THAT MEET THE AESTHETIC,
TECHNICAL AND SAFETY REQUIREMENTS.

De ating k ledge and handling of
techniques to manage and execute projects that
meet aesthetic, technical and safety
requirements.Making a first general approach to
defining the design project.

Defines the project taking
into accountall analysed
information and establishes
consistent functional,
ergonomic and formal
criteria for the product.

Defines the project taking
into account the analysed
information and establishes
consistent functional,
ergonomic and formal
criteria for the product.

Partially defines the
project taking into
account some aspects
of the information
analysed. Does not
suggestcriteria forall

aspects of the product.

Does notdefine the
project properly. Does
not take into account
importantaspects and
does notsuggest
criteria for the
product’s design.

6 (G) ABILITY TO ASSESS, OPTIMISE AND
COMPARE DECISION-MAKING CRITERIA.
Demonstrating knowledge of techniques for

and comparing decision-
making criteria for industrial design project
analysis, conc ion and P

Assesses consistently the
variety of alternatives
proposed. Arrives at
conclusions, proposes
improvements and applies
them in the development of
the final solution.
Develops criteria to assess

Assesses the alternatives
proposed. Arrives at
conclusions, proposes
improvements and applies
them in the development of
the final solution.
Develops criteria to assess
conceptual proposals.

Chooses the
alternative using
superficial arguments.
Proposes some
improvements and
applies themin the
development of the
final solution.

Chooses the
alternative without
offering arguments
and does not propose
enough improvements
forits development.
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4. Conclusions and further work

This experience with other design educators has allowed us to understand and share the
purpose and value of rubrics in guiding student work in design education. Also, it has
highlighted the need to assess and share standards and criteria of quality.

The work of defining these rubrics has forced us to spell out what we are teaching and set some
standards to compare the results. The participants agree on the need for qualitative standards
and terms to obtain marks/scores and that these tools reveal considerably more about what
students know and can do. Whether these rubrics are good or not will depend on how they are
used and so, we expect to get more results in the following year.

The next step will be to include examples corresponding to the rubrics with precise
explanations of every item for the different design workshops to better communicate among
students and educators. Following Goodrich’s recommendations (Goodrich, 2010), we may
also listen to the students’ critique assessments with these rubrics comparing them with real
work to see how good the evaluations really are.
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Abstract

In order to motivate the student through a professional experience, and to
improve the teaching-learning process by letting the student gain experience,
we implement a collaborative learning-through-service methodology. This
method increases the student involvement level and the deep understanding
of the tools. As a matter of example, we present the implementation of this
method in the Final Master Thesis (FMTh) of the Master on Corporate
Finance at the University of Valencia (UV). In these FMTh, students have to
valuate an actual innovation developed by UV researchers (on chemistry, in
this case) with the goal of helping them to transfer (sell) this innovation to
the industry. This collaborative learning-through-service methodology helps
students put into practice the technics learned in the Master and give them a
strong sense of the financial professional practice.

Keywords: Final Master Thesis, professional skills, learning through service,
collaborative work methodology, financial valuation, actual solutions.
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Reaching professional skills with the Final Master Thesis: Collaboration towards actual solutions

1. Introduction

At the end of the official master's degree, students must complete their corresponding Final
Master Thesis (FMTh). The purpose of this FMTh is to complete the assimilation of the
knowledge that has been acquired during the postgraduate studies, writing a theoretical-
practical essay on some topic related to the master.

In Spain, the RD 193/2007, October 29, regulates the official university education and
establishes the obligation to complete the FMTh process to obtain the official master's
degree. On the other hand, RD 1027/2011, July 15, focuses on the skills that graduates must
acquire in a master. The competences related to the FMTh include, for example, knowing
how to apply knowledge in new environments, evaluating and selecting the appropriate
scientific theory and precise methodology to formulate judgments or know how to clearly
transmit the results coming from scientific research.

Our contribution to the educational innovation lies in providing the student with a
collaborative option to get involved in the professional domain while completing the
FMTh. This intervention improves student’s motivation; while this learning-through-
service process helps internalize professional techniques fostered through a collaborative
tutoring model. In the example of application that we present, the FMTh of the Master on
Corporate Finance at the University of Valencia (Spain), the student contacts a research
group of the University of Valencia (through the webpage developed to advertise this
teaching-learning project: RESEARCH + CASHLab, previous contacts, and/or brochures)
and develops her Final Master Thesis (FMTh) by analyzing the financial viability of the
transfer/sale to the industry of some research result of that group. Specifically, the question
that is intended to answer is: What is the maximum price that a company should be willing
to pay to acquire the exploitation rights of a specific research result (patent, license,
process, etc.)?

This type of FMTh not only helps transfer research results from universities to industry, but
also motivates students and allows them to experience inherent responsibilities of
professionals in business finance. The financial valuation of the project translates products
derived from the research into money, financial value and profitability, thus reducing the
information asymmetry between researchers and potential buyers of these products, which
facilitates the subsequent transfer of research results to the industrial environment.
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Fig. 1 Objectives and metodology

2. Objectives

The teaching-learning activity proposed in this paper has two main objectives, as Figure 1
shows, to be reached by students throughout their master thesis. On the one hand, students
gain professional competences (on financial issues, in our example) by developing and
applying the required skills. On the other hand, the gap between the academic knowledge
and student’s practice experience is reduced. To this twofold purpose, a mixed
methodology combining Cooperative Work and Learning-throug-service methods help
students acquire professional competences.

As Semeijn et al. (2005) claimed, the university system has the responsibility of providing
students with adequate training, so that they may be able to efficiently do their work in the
future. In the same line, Layer’s (2004) and Heijke et al. (2003) expose the importance of
the relationship between Higher Education and graduates’ employability. Additionally, in
order to evaluate competences acquisition or learning outcomes, competences should be
defined in a precise way (need to be observable and measurable) allowing to clearly
identify learning outcomes (Riesco, 2008),

Table 1 shows the description of competences to be acquired by students throughout the
elaboration of a master thesis.
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Table 1. Professional competences

Code Description

CB2 Students know how to apply their knowledge to their work or vocation in a
professional manner and possess the skills that are usually demonstrated through the
elaboration and defense of arguments and the resolution of problems within their
area of study

CG6 Ability to analyze and search information from different sources

CG12 Capacity for teamwork

CG17 Capacity for autonomous learning

CE2 Students should be able to develop and interpret accounting information, both
financial, for external users, and internal, for management control and decision
making

CE4 Students should be able to solve problems of financial valuation, both in financing

decisions, as business investment, in the national and international environment

CE8 Students should know and analyze financial markets, as well as financial operations
attached to the business sector

CE49 Students should know the fundamentals of govern operations and financial markets

CE52 Ability to measure and assess the risk of financial assets and their applications in real
investment projects

CE56 Students should know the different financing instruments and be able to determine
the company's indebtedness policy

Font: Compiled by authors

The educational innovation proposal we present uses the methodology of Cooperative
Work and, specifically, develops Service-Learning Pedagogy (SLP) with postgraduate
students. Puig et al. (2009) define SLP in different ways by emphasizing two basic
components: a) the effectiveness of learning and the curricular application of procedures
and attitudes, b) the service given to the community, the transfer of research results to
industry, in our example. Following Puig et al. (2006), SLP wants to respond to real needs
of society by encouraging students’ participation and cooperation with other institutions
and entities beyond the university sphere. Hence, SLP also promotes values education
through the very practice. Definitely, the integral knowledge, which is acquired with master
studies, provides students with an updated tool kit that they can apply to give solutions to
real problems or demands from the socio-business fabric.

Specifically, our contribution to educational innovation helps students to get engage in the
professional reality during the completion of their FMTh. It is an attempt to reduce the gap
between academic training and professional practice. This contribution:

1.  Gives students a first opportunity to make contact with professional activities and
practionners’ skills.
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2. Improves the teaching-learning process by promoting that students internalize work
techniques by they immersion in real cases with a real clients and consequences (it
produces the Transfer of Research Results to the industry).

3.  Encourages students’ active and engaged participation by service-learning pedagogy.
The relation is based on cooperative work between students, research groups and
tutors.

4. It puts in contact the university study and the labor market, since students participate
in a simulated marketplace where they hold interviews with companies interested in
acquiring research results.

5. It has a positive impact on both students’ training and the transfer of research results
from the University of Valencia to industrial world.

6. In professional master studies, this kind of educational innovation focusing on FMThs
accomplishes higher level of achievement than traditional approaches.

3. Development of educational innovation
3.1. Cooperative Work and Service Learning Methodology

In order to develop our educational innovation, we select Cooperative Work methodology.
Because of its special features, it adequately fits pursued goals. As main advantage, this
methodology comprises student-oriented teaching-learning methods, since the more
students are involved in the very process, the more they are committed with and responsible
for their own learning. As a consequence, students assimilate transforming and meaningful
knowledge, which keeps available to be applied to different fields or situations in their
future careers. According to Ariza (2000), this methodology promotes the acquisition of
knowledge, skills or attitudes as a result of group work or, in other words, individual
learning as a result of a group process.

In addition, some authors emphasize the fact of that students who are involved and engaged
in a process to provide a solution to a real problem learn better and assimilate knowledge in
a more permanent way than students following passive learning styles (Ramirez and Grau-
Grau, 2016; Comeig and Jaramillo-Gutiérrez, 2011; Hernandez and Rodrigo, 2013;
Rodrigo-Gonzalez and Caballer-Tarazona, 2015)

In the implemented SLP experience, a three-side cooperation relationship is established: the
student, the academic coordinator/mediator-tutor, and the research group. Therefore, the
student receives academic and scientific support from both the coordinator/supervisor and
the “client” group with which the student works in finding out a solution to a real problem.
This triple interaction produces synergies enriching the quality of FMThs.
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The academic coordinator assumes a twofold role: as a responsible academician, she must
promote that students make reflection and develop critical thinking. As a responsible group
member she must coordinate the activities involved in the project to ensure that the
cooperation process reaches a final result that is satisfactory for all interested parties.

Figure 2 shows the virtuous circle created in our example. The student gets in touch with a
research group at the University of Valencia (thanks to the advertising made through
triptychs and a website developed to publicize this teaching-learning project,
RESEARCH+CASHLab, mainly) and she must perform a work (FMTh) on the financial
viability of some research results to be transfered or sold to the industry.

A

UNIVERSITY-ENTERPRISE-SOCIETY

b 4 ¢ h 4

GROUP | MINTOTA GROUP | | GROUP |

v y l

RESEARCH + CASHLABGROUP @ @ 8 @ @

MEDIATOR-TUTOR &

y

STUDENT &

Final Master Thesis [—

Y

Fig. 2 Educative Innovation

This type of FMTh motivates students substantially and, in turn, transfers them the
responsibility felt by practionners in charge of corporate finance. The financial valuation of
the project reduces information asymmetries between researchers and potential
clients/buyers of innovations (enterprises). As a consequence, it facilitates the subsequent
transfer of research results to both enterprises and society.

3.2. Example of application of the collaborative option of immersion in the
professional reality during the realization of the FMTH

Our educational innovation integrates Service Learning, which is applied by postgraduate
students in Corporate Finance and Cooperative Work that allows different research and
teaching groups to collaborate. In our example, MINTOTA group has a research product
with a potential market share, RESEARCH + CASHLab group has the knowledge to give
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an economic-financial valuation to that product, and students in Corporate Finance are
willing to apply the knowledge acquired in master studies to their FM Th.

As an example of our educational innovation, we present a FMTh devoted to assess a
research product developed by MINTOTA group belonging to the Department of
Analytical Chemistry (Faculty of Chemistry-UV). The innovation to be valued is an in situ
colorimetric sensor that detects the amount of amines present in the air. This sensor may be
very useful in the food industry. It shows the level of contaminants (amines) present in the
food by using colors, which makes easy to identify how healthy the food is before being
consumed.

RESEARCH + CASHLAB group is formed by researchers belonging to Corporate Finance
Department (UV). This group represents a meeting point between researchers, investors and
enterprises. For this reason, it is especially well positioned to offer academic and scientific
support to those postgradute students in Corporate Finance who request to develop their
master thesis under this service learning methodology. This group assesses scientific
innovation such as new relevant findings, patents, licenses, etc., and so helps innovation
eventually reaches the society and enterprise.

The educational innovation follows the five following phases:
PHASE 1. MEETING WITH MINTOTA RESEARCH GROUP

In the first phase, the student and his supervisor meet with the members of the MINTOTA
research group. They share relevant information on the innovation to be valued (passive
atmospheric device), in special its superior characteristics over main competitors. The
student is provided with all necessary data to make a financial valuation.

PHASE II. DESIGN OF THE HYPOTHESES AND THE PREVISIONAL FINANCIAL
STATEMENTS

This is a key phase for the project to be good ended, that affects importantly the project
valuation and profitability. The student along with his supervisor and RESEARCH +
CASHLARB group stablish the set of hypotheses related to the following:

1. Assumptions about the estimation of direct labor costs: part-time staff, number of
sensors to be manufactured per hour, etc.

2. Assumptions about the estimation of sales growth.

3. Assumptions about the estimation of fixed costs, advertising, depreciation derived
from obtaining the license, etc.

4.  Assumptions about the estimation of the Profit and Loss statement.
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PHASE III. CALCULATION OF NET CASH FLOWS

At this stage, the student must estimate the future net cash flows of the project, analyze
some available means of financing, and determine the profitability of the project.

Net Cash Flow is a financial concept related to Earnings Before Interest and Taxes (EBIT),
the investment in Fixed Asset and the investment in Net Operating Working Capital
(NOWC). Any increase in net fixed assets represents a cash outflow, and any decrease
represents a cash inflow. The book value of fixed assets decreases due to depreciation, and
increases thanks to investments in Capex (capital expenditures).

PHASE IV. STUDY AND ANALYSIS OF FINANCIAL INSTRUMENTS

Next, the student applies several valuation methods to analyze the financial viability of the
proposed project. Specifically, the methods are the following:

1. Net Present Value (NPV). It is a measure of net absolute profitability. This indicator
will serve to identify if the value of the project is higher than its cost, taking into
account the opportunity cost of capital.

2. Internal Rate of Return (IRR). It is a measure of gross return that allows us to decide
whether or not to undertake a project.

3.  Financial Break-Even Analysis. It determines the minimum number of sensors for the
project to be profitable. Therefore, the project’s NPV will be positive if sensor sales
are higher than that minimum.

4.  Sensitivity Analysis (SA). It allows us to identify dangerous scenarios that threat the
project’s viability, and keep such contingencies under monitoring.

5. Monte Carlo Method (MM). This method incorporates randomness in the variables
defined by the user in order to study the proposed model. Specifically, for some
variables, they were established minimum and maximum values, and 1,000
simulations of NPV were generated.

PHASE V. ISSUANCE OF THE FINANCIAL EXECUTIVE REPORT

Finally, the student issues two executive reports: a complete report, and a short version.
These documents are delivered to MINTOTA group. After verifying the financial viability
of exploitation of the passive devices is considered the exploitation of their license.

The activity ends when the student writes his master's thesis, which includes all the
developments and findings aforementioned, according to the academic guide.

114

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Irene Comeig®, Alfredo Gmub, Lucia Pinar‘, Federico Ramz'rezd, Amalia Rodrigo®

4. Results

As a consequence of applying a collaborative methodology to provide real solutions
(learning-through-service) in the development of FMThs, professional competences are
acquired in a permanent way. The student internalizes the issues addressed (in our example:
the financial assessment treated during the master). In addition, practical competences are
acquired not only on financial valuation, but also on team work, transmission of idea, the
student acquires professional experience (in our example on corporate finance), and the
management of teamwork, but always under the supervision and collaboration of a teacher.

In our example, the main results of this innovation experience are enclosed into two
spheres: the one academic and the other researcher. In first place, from the academic point
of view: (i) the student applyes theoretical knowledge and takes contact with real
companies by valuing real investment projects, which conduces to the elaboration of his
thesis: “the evaluation of a license on a passive device for in situ detecting amines in
gases”. Additionally, (ii) most students who have developed this kind of tasks become
employees in the same company.

On the other hand, in the field of research transfer: (i) MINTOTA group receives two
executive reports, which give support to the trade of a license. In fact, other companies
have already requested this economic-financial viability report. (i) RESEARCH +
CASHLAB group contributes to the transference of research results to the real business
world. RESEARCH + CASHLAB group has recently organized the first Conference on
Transmission of Research Results, led to postgraduate students, researchers, and
companies. This space catches institutions interested in this kind of services, and students
willing to develop professional activities.

5. Conclusions

The application of collaborative methodology to provide a solution to a real problem
(learning-through-service) by a FMTh, allows the student to acquire long-lasting
professional competences. The student internalizes the knowledge involved in the solution.
In addition, other practical skills are acquired such as: teamwork, communication,
collection of significant information, and management of time and responsibility. In short,
the student acquires professional experience under the tutelage and with the collaboration
of the professor.

Carrying out this innovation experience has allowed the students to make contact with the
real business world and, therefore, develop a large part of the professional skills they need
to adequately perform a job in the financial area.
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One of the main advantages of the interdepartmental collaboration (in our example:
MINTOTA, RESEARCH + CASHLAB and Master on Corporate Finance) is that it allows
developing high quality Master's thesis in Corporate Finance, in a real business context. As
shown, synergies emerging in the entire process favor both academic and scientific results.

As a final conclusion, this kind of learning style makes possible a service through
collaboration and produces excellent results; in our example, with the leadership of
RESEARCH + CASHLAB group. In this way, it is possible to aproximate the different
groups of interest involved: students, researchers and companies.
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Abstract

Nowadays, Information and Communication Technologies play an important
role in the teaching-learning process. Universities have incorporated
different platforms specifically designed to educational institutions; among
others Moodle and Sakai are being used in Spanish Universities. In
particular, the Universitat Politecnica de Valéncia has adopted the
PoliformaT platform, adapted from Sakai. It consists on different tools that
facilitate the teaching and learning processes and the teacher—student
communication. It enables teachers to improve their instructional design and
it is of key importance in blended learning and flipped classroom approach.

Lessons is a specific tool available in PoliformaT, which enables the
organization of the different educational resources. It combines lecture
slides, video lectures (from the teacher or from others sources), exams
(quizzes, self-/peer-assessment), tasks and so on. The extensive use of the
online platform in the daily learning of the subject, by several teachers and
different student groups, needs to pay special attention to the resources
organization. In contrary case, the subject platform can become a mess,
losing its usefulness.

In this paper, the utilization of Lessons by students in two first course
subjects at the Universitat Politécnica de Valencia is studied. The teachers of
physics of the Aerospace Engineering Degree and electricity of Electronic
and Automatic Engineering Degree have designed the course activities by
means of the Lessons tool.

There are important research questions related to the Lessons tool: how
often, when, and how students access to the different contents?, do they think
it is useful? At a second level, one can be asked if student perceptions are
related to learning outcomes. We will use students' learning tracks, student’s
survey and scores to answer these questions.

Keywords: ICT, Sakai tools, Physics, learning outcomes.
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1. Introduction

In the university s learning process, information and communication technologies play an
important role (Biggs & Biggs, 1999). Different learning platforms have been designed as a
powerful tool, where the main objective is facilitate the teaching and learning processes of
the students and improve the teacher—student communication (Armellini & Jones, 2008)

Some authors (Dominguez et al., 2013; Liu, Li, & Carlsson, 2010; Meseguer-Dueiias et al.,
2016) have described the positive consequence of the students in all education levels such
us: motivation, socialization, technological skills, management of information and time and
sense of responsibility, when they used the learning platforms. The students are active
learners rather than spectators comparing with conventional educational methodologies.

Universitat Politécnica de Valéncia has adopted the PoliformaT platform powered by Sakai.
Lessons is a specific tool available in PoliformaT where the teachers and the students can
used to the organization and consultation of the different educational resources. This tool
provides web-based interfaces that support a wide range of activities. These include
different activities like lecture slides, video lectures, exams, tasks and so on, where the
student have sufficient resources for setting up standard courses. The design and
organization of different tasks in Lessons must be clear and well organized to ensure a
successful learning process (Rienties et al., 2012; Yaniz Alvarez de Eulate & Villardon
Gallego, 2006).

In this paper, the utilization of Lessons by students in two first course subjects at the
Universitat Politécnica de Valéncia is studied. The teachers of physics of the Aerospace
Engineering Degree, Electricity of Electronic and Automatic Engineering Degree have
designed the course activities by means of the Lessons tool. The main objective of the
teacher has been carried on an appropriate design of the different tasks within this platform
to motivate the student and make him participate in his teaching-learning process. It is
interesting for teachers to know if lesson’s tool is properly used by the students; how often
and when do they consult the resources. This information can serve as feedback in the
process of continuous improving.

2. Methodology

In this paper, the use of Lessons by students of two first course subjects at the UPV is
studied. The teaching subjects are Physics for the Aerospace Engineering Degree and
Electricity for Electronic and Automatic Engineering Degree. The teachers have designed
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the course activities by means of the Lessons tool following a blended teaching model.
Students are asked to watch videos and perform some readings at home. Some of the
classes follow a traditional lecturer scheme whereas some others follow a flip teaching (FT)
model. While students perform some specific task such as solving a problem, the teacher
answers the doubts individually or to small groups.

The learning design of the course is organized through the Lessons tool. It contains a
general description of each unit, teacher slides, readings, videos, tasks that students have to
fulfil in groups or individually, self-assessment tests, etc. All the course contents, including
the lab sessions, can be found in a clear and organized way.

Physics for the Aerospace Engineering Degree

Physics subject for Aerospace Engineering Degree has 12 ECTS (European Credit Transfer
and Accumulation System) and it is annual. Three of the 12 ECTS correspond to the
laboratory work, being the other 9 for classroom sessions. It has 124 students enrolled
divided in two groups. Part of the classes are organized in a traditional way, where the
teacher explains the contents to the students, and students take notes and make some
questions. In addition, in other classes, the students are required to solve some problems or
task in class in small groups, with the help of the teacher. Finally, some classes follow a FT
methodology, where students have to see a video or read a pdf file before coming to class,
and the class is dedicated to solve questions and make an activity related with the materials
that students have prepared at home. In all cases, students have all material they need to
follow or prepare the class in Lessons tool.

Electricity for Electronic and Automatic Engineering Degree

Electricity is a second semester 6 ECTS subject; 1.5 of them correspond to laboratory work.
150 students divided in three groups are enrolled on this subject; one of them, with 25
students is taught in English. In the theoretical and problem classes there are four lecturers
together, one in the English group and three in the other two. In the problem sessions two
teacher are in the class whereas one teacher is present in the lab session of the group in
English and three teachers are present in the lab sessions of the other two groups.

Part of the classes are organized in a traditional manner. The teacher explain some topic
and the students have a quite passive role. Besides, students are asked to watch some videos
and they are discussed more actively in the following class. The students are divided in
groups of 5-6 students each and each group have to perform several tasks along the course.
The content of the course is divided in six units. In each unit half of the groups have to
solve a assigned problem, then they have to write it down in a comprehensive way and
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finally, one component of the group has to explain the problem to the rest of the class. The
other half of the groups write a critical revision of the assigned problem. In the exposition
session all students are invited to participate.

The Lessons tool also contains self-assessment exams that students fulfil as many times as
they like and whenever they consider. There are also some specific class sessions devoted
to work in groups and the teachers can answer doubts of the corresponding unit.

3. Results
Physics of the Aerospace Engineering Degree

As an average, each student has accessed 5.4 times per each hour of teaching received, as
can be shown in Fig. 1. It is worth noting that 6% of students have accessed more than 10
times per teaching hour.
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Percentage of students

Fig. 1 Distribution of number accesses per teaching hour in the Physics subject

In the Physics subject, when the evolution of visits is studied through the year (10 months
of teaching) a constant level of visits is found from the third month on, while during the 2
first months the number of visits is twice that level (see Fig. 2). This can be due to the
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needed familiarization of the students with the tool which is new for them. The annual
average of the number of visits per student is 6.2.
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Fig. 2 Number of visits per month during the year
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Fig. 3 Visits to Lessons during the last month of the year (June)

At this point, it is worth to study the accesses to the Lessons tool in more detail. Fig. 3
shows the accesses by day during the last month of the course. The figure shows that there
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is an irregular pattern in the number of accesses. Nevertheless, there are some events that
produce a few differences in this pattern. There is an important increase of the number of
accesses the previous days to the fourth midterm exam, and after this exam, the number of
accesses drastically decreases, and remain more or less constant, until the retake exam
when the number of accesses reduces almost to zero. The small number of accesses after
the midterm exam is due to the fact that most of the students passed the subject through the
four midterm exams, and only a few students have to make the makeup exam.

Electricity of Electronic and Automatic Engineering Degree

As an average, each student has accessed 8.6 times per each hour of teaching received, as
can be shown in Fig. 4. In the first month of the year, the visits were up to 6.9 per each
teaching hour.

30-28
28-26
26-24
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22-20
20-18
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16-14
14-12
12-10
10-8
8-6

acceses/hour

4-2
2-0

0% 5% 10% 15% 20%

percentage of students

Fig. 4 Distribution of number acceses per teaching hour in the Electricity subject

2% of the students have accesses more than 20 times per each teaching hour and 23% have
accesses less than 4 times.
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Referring the laboratory, the visits to Lessons are very closely related to the day when they
have to perform the lab session as the FT methodology is used and all the information in
Lessons is needed for the students before, during and after the session.

21 =
u

19

17

15 lab report delivery

13 =m

11 =

- lab session

0 50 100 150

Fig. 5 Visits to the video of a laboratory experience presentation from the day when the
students are advised to watch it.

There are 2 periods of the video watching: the first one is when the lab session takes place
(with 1.2 visits per student). The video is watched before the session (the maximum value
of visits coincides with the lab session day for the group taught in the afternoon and with
the day before the session for the group taught in the morning) and during the experience
performance in the session (see Fig. 5). The other maximum value in the visits correspond
to the moment immediately before to the report delivery. It seems that part of the students
rewatch the video to check the report just before it is delivered, as it can be observed in
Fig. 5.

If an analysis considering the different teaching units is performed, and the number of
teaching hours involved in each unit, students access 3.1 times per each teaching hour with
a standard deviation of 1.0 (Fig. 6).
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Fig. 6 Visits to Lessons per each teaching unit

All the units are accesses at least 2 times, and the shorter units have a higher number of
visits. If we have a look at the unit of the Faraday Lenz law (named Induction in Fig. 6), the
access is focused at the moment when it is presented in the class and in the days before the
online and written exams, as shown in Fig. 7.
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Fig. 7 Visits to the unit of the Faraday Lenz law
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Fig. 8 Visits to Lessons during the last month of the year.

Fig. 8 shows that while during the last classes of the month (June) the daily accesses of
students were around 5, this number is much more higher (up to 14) when students have to
perform the last partial exam or the retake exam.

4. Conclusions

Lessons is a quite friendly and easy to use tool that enables lecturers to organize the
learning design in blended teaching model. Allows students to access to different
programmed activities; contents in video or written documents, self-assessment, tasks
individual or in groups, peer review, and so on.

The visits to Lessons are very closely relates to the milestones in the course schedule;
mainly, exams, laboratory sessions and date of lab report delivery.

The number of visits per student referred to the number of class hours can be a good
indicator to follow the students use of the tool. However, it would be interesting to dispose
of more detailed statistics about the visits, being thus able to perform a deeper study.
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Abstract

In the recent context of student-centered learning, they are more involved in
the whole learning process, while the teacher is only a guide through their
learning. This implies that students must be also involved in the assessment
process. Following this idea, the peer assessment tries to give the students
the opportunity to be in the evaluator position and maybe experience a
reflexion about the criteria, what an external person sees in what he/she has
to assess.

When students have the role of assessing their classmates work, they pay
more attention to the content and formal details of the presentation, therefore
they can easily identify key points involved in an academic dissertation. This
is a good opportunity to actively learn some basic transversal skills for any
kind of presentation.

Under this context, we present in this paper a comparison of the marks given
by both students and teachers, to the same academic dissertation. In addition,
we provide the rubric provided to students as a guide for the assessment.

As results show, the students’ final decision to assess their peers’ work is
quite close to the teacher’s decision. Only light differences were identified,
on average, students gave a slightly higher mark to their classmates than the
teacher did. However, a correlation on students and teacher marks was

found.

Keywords: peer assessment, autonomous learning, group activities
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1. Introduction

One of the objectives of the peer assessment is to make students reflect on their own
performance. Since they are evaluating their classmates, they can be more aware of which
aspects are key to be understood by the class, how to transmit the message to get effective
communication.

Some aspects highlighted in the oral presentation lesson were:

e Follow a logical outline in the presentation: objective, introduction, methodology,
results and conclusions.

e Slides should be well designed: the text size should be readable, an appropriate
balance between text and figures is needed and an attractive design.

e The presentation should fit in the allowed time.

e  The important information should be delivered, dividing the allowed time among
the different parts of the talk (introduction, methodology, results, conclusions).

e Take into account the audience, the message should be adapted to it.

e The language should be formal, avoiding colloquial expressions and with a
vocabulary adapted to the audience.

e A good presenter has to show his/her passion about the topic, he/she has to inspire
the audience, make it interesting.

e All these aspects were assessed with the peer assessment evaluation form. In fact,
the transversal competences worked in the subject include the use of ICT
technologies and communication in an effective way.

There can be also a difference between the teacher assessment and the peers assessment,
since the teacher evaluates the written work and the presentation, while the students only
the presentation. In fact, apart from having a similar performance in both tasks (written
work and presentation) other extreme and opposite cases can occur as well:

e A very well written work with a presentation that is not so good.
e A poor written work with a presentation that is acceptable.

These situations can conditionate the different perception of the teacher and the students.

2. Related literature

Peer assessment helps with knowledge construction, promotes discussion and cooperative
learning (Lee, 2017). First year students are the younger ones in university, but they are
supposed to be able to assess their classmates. However, it is true that students must have
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assessment professionalism to provide their peers with meaningful and constructive
feedback (Lee, 2017).

Tenorio et al. (2016) did a systematic literature review on peer assessment in on-line
learning environments. They found that 60% of the articles showed peer assessment
improvement in student performance, 33% of articles reported some advantages for
teachers, some studies presented peer assessment difficulties related to student motivation,
which can spoil the peer review process. In fact, other tools can be used to create quizzes or
questionnaires for students (Kahoot, Moodle, Sporcle...) (Caballer-Tarazona, 2018).

Obviously, developing a critical attitude is also another transversal competence that is
trained with this activity of peer assessment. Peer evaluation makes students think more
critically about their own performance, put themselves in the place of the other, such as the
teacher, the person who will evaluate them (Filgueira Arias and Gherab Martin, 2016).

Nevertheless, evaluating others is not an easy task, and students should be provided with
some indicators in which to focus on and also the scale that must be applied. When
organizing a peer assessed activity, it is advisable to give them previously a rubric or some
grading criteria to help them to do this evaluation better (Lopez-Pastor et al., 2016).

The position of evaluator comparing teacher and students can present differences. Usually
the peer assessment task is applied to an activity which the students have to do as well as
authors or active agents. This maybe gives the students a different point of view than the
one of the teacher, who only guides the work but does not make one himself/herself.
However, Martinez-Sala et al (2015) did a peer review experience and found that the
students marks given by their peers were very similar to the marks given by the teacher,
with no representative differences. Students reported a positive opinion about the peer
review assessment method.

Sometimes students can complain that their peers’ marks are not fair. In fact, peer
assessment offers the students the opportunity to approach to subjectivity in marking,
maybe bringing closer the positions of tutors and students in evaluation processes
(McConlogue, 2012). In fact, empathy is enhanced when one is placed in the position of
other agent.

One common criticism to peer rating in group environments is that it is likely to be biased,
with the resulting unfair marks. This bias seems to happen because of the friendship
relationships and social interactions that go unavoidably with group task activities. The
term reciprocation entails the tendency for two people who are asked to rate each other to
be influenced in their evaluation task by social relations between them. These reciprocity
effects are apparently a source of bias (Magin, 2001).
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They are other peer assessment that can be implemented which is the peer evaluation
between members of the same team. In our activity, they only evaluate other teams
performance as a whole, not individuals. When they know their mark in the team project is
conditioned by the performance of their group mates, maybe they are more critical.

3. Activity

This methodology was applied within the combined degree of Tourism and Business
Administration from the University of Valencia. During the first year of this degree
students take a compulsory introductory subject aimed to acquire some transversal skills,
such as academic writing, structure of an academic report, oral presentation and so on.
Within this context, at the beginning of the term, students choose by teams a type of
tourism and during all the term, with the guide of the teacher they elaborate a report and a
powerpoint presentation in teamwork. At the end of the term, each group delivers the
writing report to the class and the teacher and performs a presentation in the practical class.

Some students were worried about having to present their work through an oral
presentation. It was in a reduced context, that means, it was not delivered to the whole
group, which was formed by 58 students. The objective was to do the presentation in the
practical classes, which were 3 groups of 20 students each approximately. Besides, the
environment is also different. While a presentation to the whole group would be in a big
classroom with an upper part for the teacher, the practical classrooms are smaller, all the
floor is at the same level, and it yields to a more familiar and close environment.

Another difficulty they found was to fit their presentation to the time given. Students do not
see the time as another condition to perform the task. The content should be split and some
time should be devoted to the presentation, outline, introduction, main content, results and
conclusions. Some of them took too much time for introduction purposes and they ran out
of time during the results, with no time for conclusions.

However, we have to keep in mind that they are first year students, and they will practice
oral presentations in other subjects. Therefore, learning process is a progressive
improvement. They will learn from this first presentations skills and tips that will be
followed in future similar activities.

At the end of each presentation, the classmates have to fill in the rubric provided by the
teacher for evaluating the work of their classmates.
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4. Methodology

The teacher provides a short rubric to students as a guide to evaluate their classmates
presentation. The teachers in the subject did not want that the rubric was too long, since we
were interested in they paying attention to the presentation. For each of the five items
included in this rubric, students should give an score from 1 to 10 presented as a Likert
scale, where 1 is very poor and 10 is excellent (see Table 1). Each student has to evaluate
other 4-5 group presentations of the classmates in the same practical class.

The evaluation form was created in Google Forms, so students just enter the link provided
in the virtual classroom and evaluate their classmates choosing in the Likert scale provided.
They can use their smartphones, tablets or computers in the classroom to fill in the form. A
specified time was given after each presentation for the students to do that, around 3-5
minutes.

Table 1. Rubric for students to give a grade (1-10).

Aspect considered Grade

Are the slides properly designed? (readability, balance between text and figures,
attractive design, etc.)

Has the group demonstrated confidence and good oral expression?

Has the presentation adjusted to the established time?

The group has dealt with the most important aspects of the subject. The precise
information has been provided to understand it. It's clear for me? If someone asks
me, will I be able to explain it to someone else?

My knowledge about the subject has increased significantly and I found the
presentation entertaining and interesting

Peer reviews collected were 172. The distribution depended on number of teams in each
practical class and the number of people in each group (3-4 mostly, exceptionally 5 people).
Responses varied for teams in Practice 1 having 10 peer reviews each while teams in
Practice 2 and Practice 3 having 13 peer reviews each.
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5. Results

Here we present the comparison between the average marks given by students and the
teacher’s mark in the team project. These detailed marks for each team can be seen in
Table 2.

Table 2: Average marks given by students and teacher mark for each team.

Team Students mark (on average) Teacher mark
1 7,36 8,00
2 6,63 6,00
3 7,07 7,00
4 8,74 8,00
5 7,53 6,00
6 7,27 7,50
7 7,99 7,50
8 7,90 6,00
9 8,42 7,20
10 8,45 8,30
11 7,38 6,10
12 7,23 5,20
13 7,98 8,00
14 7,89 7,00

The teacher’s mark was higher than the students mark only in 3 team projects of the 14
teams considered. Specifically, that happened in teams 1, 6 and 13 (see Figure 1).
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Fig. 1: Team marks given by the students (peer assessment) and the teacher.

After comparing marks given by students and teacher for each team, we are going to get the
global mean for both, see Table 3. Computing the average marks

Table 3: Descriptive statistics of marks given by students and teachers.

Mean Standard deviation Coefficient of Variation
Students’mark 7.70253 0.593409 7.7%
Teacher’s mark | 6.98571 0.971800 13.91%

n=14

As shows Table 4 on average students give a higher mark than teacher, but with a smaller
standard deviation. The coefficient of variation shows that in fact, the teachers mark
presents a higher relative dispersion. Therefore, we can say that the mark of the teacher
discriminates more between good and bad works. Students maybe show a central tendency
to consider their classmates work as acceptable.

We can also analyze the linear relationship between students mark and teacher mark. For
that, we compute the correlation coefficient between both variables, see Table 4.
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Table 4: Correlation between Students’ mark and teacher’s mark.

Correlations
Students mark | Teacher mark
Students mark | Pearson Correlation 1 ,558%*
Sig. (bilateral) ,038
N 14 14
Teacher mark Pearson Correlation ,558%* 1
Sig. (bilateral) ,038
N 14 14

*Correlation is significative at 0.05 level (bilateral).

However, Table 4, shows a positive and significant correlation but not too high, between
the mark given the teacher and those given by students. Therefore, the higher the mark
given by students, the higher the mark given by the teacher. That mean that peer-evaluation
could be a good approximation to the teacher assessment.

As was said, the correlation is significant but not too high, maybe due to the fact that the
student assessment was based only on the presentation while the teacher assessment was
based both on the presentation and written report. This fact could also explain the
difference on standard deviation of the mark; the teacher has more elements to discriminate
between good and bad works.

The students can be driven by empathy in their peer assessment, that is, if they do not want
to receive a bad mark in the presentation, they tend to give mainly good marks in order to
not harm their classmates and maybe because they expect a kind of reciprocity in return.

6. Conclusions

Within the line of the Bologna process, we try to involve students in the whole learning
process by organizing activities which allow students’ participation. In this paper we
propose to involve students in their peer assessment process through the use of rubrics
provided as guide by the teacher. We think that place students in the evaluator position is a
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good way to easily identify common errors and learn from their classmates. In some cases,
explanation between peers are more effective than a teacher speech. In addition, the
exchange of roles (from assessed to evaluator) is an efficient teaching strategy. In this case,
students can learn by doing, first by elaborating their project and presentation and second,
by focusing on the improvables point of their peers.

Further than the pedagogical goal of this activity, our results show as marks given by
students are in the majority of the cases quite close to the teacher marks. Specifically, we
obtain that on average students give a mark of 7,7 while the average mark given by the
teacher is 6,9. Even if the average mark given by students is higher than that given by the
teacher, the mark standard deviation is higher for the teacher, that could mean that the
teacher is more capable to discriminate the quality of the works.

As a general conclusion we would like to remark that this activity was useful to increase the
attention of students in their peer presentations, and in addition, it contributed to the
learning process.
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Abstract

Introduction: this article is a product of the innovation project “Integration
of augmented reality in the teaching-learning process of bone injuries”,
developed during 2018 in the Trade and Services Center of the National
Training Service SENA in Tolima. Problem: The Trade and Services Center,
and the technological network of health services does not have an easily
accessible tool that allows you to permanently develop a knowledge check
against possible cases of polytraumatism and the incidence of fractures in
front of the epidemiological profile making an identification of the
characteristics of the same. Objective: Integrate augmented reality tools in
the teaching-learning process of bone injuries. Methodology: Descriptive-
propositive of qualitative nature, descriptive when skeletal lesions were
characterized and propositive as soon as an application for mobile devices
was generated aimed at improving the teaching-learning process of
fractures. Results: a mobile application based on Augmented Reality was
developed, which supports the teaching-learning process of bone injuries.
Conclusions: three-dimensional models of bones and bone lesions have been
recreated, allowing trainees to assimilate their characteristics and primary
management effectively, thus reinforcing their learning through interactive
contents. Limitations: the project only covers the learning of bone injuries.

Keywords: Augmented Reality, teaching, learning, mobile application,
fracture.
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1. Introduction

As well as that society and technological developments evolve, so must education.
Generational changes are nothing new and in education there will always be changes and
challenges. Some educators have the belief that students of today’s medical sciences are
different from those of previous generations only because of their generational base
(Twenge, 2009). Most of the apprentices of the careers of the health area, were born
between 1977 and 1995, that is they belong to the “Generation Y”, also known as
“Millennials”. Apparently, this generation has as its main characteristics its assertiveness,
self-esteem, narcissistic features, high expectations and some features of stress, anxiety and
poor mental health, as well as less dependence on themselves. On the other hand, their
teachers, in general, belong to Generation X, so they are born from 1965 to 1976 or Baby
Boomers (born between 1946 and 1964).

Therefore, knowing that each generation sees the world in a specific way and this is
influenced by technology, world events and social norms, and that Millennials have grown
up in an environment of unlimited information and seeking technology-based learning, it
can be considered, then, that teaching supported only on PowerPoint slides is obsolete;
therefore, contemporary teaching strategies must include e-learning, inverted classes,
simulation, peer teaching, social networks, among others. (Hopkins, y otros, 2018).

Now, in the teaching of medicine, and particularly of bone lesions, traditional
methodologies predominate. The master class continues to be the dominant pedagogical
practice in university centers, therefore, the redesign of its objectives and contents becomes
necessary (Carretero Gonzalez, 2010). In this order of ideas, the discussion of practical
cases, problem solving, collaborative learning, interactive and other active learning
techniques should be potentiated. The Trade and Services Center of the National Training
Service SENA Regional Tolima and the technological network of health services, does not
have a tool that allows to develop the verification of knowledge regarding cases of
polytraumatisms and the incidence of fractures against the epidemiological profile, making
an identification of the characteristics of these. In particular, the predominant methodology
currently (for the technological program of Diagnostic Imaging) is teaching through the
study of cases with a few radiographs and tomographies..

In order to delve into the subject that concerns us, it is necessary to understand some things
about the human body. One of the most important functions of the human being is
locomotion. For this purpose, it requires a system composed of bones, ligaments and joints,
which is called musculoskeletal. This system also fulfills other tasks such as protection and
stability. However, as in any system, problems may arise that affect its normal functioning.
One of these problems is bone injuries, which are “damaged caused to the structure or
function of the body by an outside agent or force, which may be physical or chemical.

140

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Jose Alonso Oviedo Monroy, Andrés Mauricio Arciniegas

Injury occurs when an acting force exceeds the elastic, plastic, viscoelastic, or endurance
limits of a tissue” (Bulstrode et al., 2005).

Continuing with the definitions that help solve the problem, it is found that one that
indicates that augmented reality (AR) is the direct or indirect view in real time of the
physical environment of the real world that has been improved (increased) by adding
information virtual computer generated (Furht, 2011). Augmented reality is an environment
that merges real objects with digital 3D objects, then, by joining virtual and real worlds,
augmented reality creates an enhanced and enhanced reality (Kippe & Rampolla, 2013).
On the other hand, Azuma (1997) defines it as a system that fulfills three basic
characteristics: a combination of real and virtual worlds, real-time interaction and an
accurate 3D record of virtual and real objects.

According to Klopfer y Squire (2008) the AR could be defined, in general terms, as a
situation in which a real-world context dynamically overlaps with a coherent location or
virtual information sensitive to the context.

Defining the AR in a broad sense would be more productive because such a definition
suggests that it could be created and implemented by various technologies, such as
desktops, portable devices, head-mounted displays, glasses, among others. That is to say,
the notion of AR is not limited to any type of technology and could be reconsidered from a
broad perspective at present. This is how augmented reality exploits the possibilities of the
real world by providing additional and contextual information that increases the experience
of students’ reality (Klopfer & Squire, 2008) (Wu, Wen-Yu Lee, Chang, & Liang, 2013).

Ultimately, it can be concluded that augmented reality is the superposition of data through
3D spaces to produce a new experience of the world, amplifying access to information and
generating new opportunities for learning.

To help to enhance interactive active didactics and for medical science education to migrate
to the new learning paradigm (Kurup, 2010), arises the project to teach bone injuries
through augmented reality, which aims to create an application for mobile devices that
allow the student to visualize information of the different models of traumas, along with
their description, so this one interacts using the glasses of augmented reality; perform
recognition of knowledge through the generation of random questions, keep track of
recognition of knowledge and send the latter through email to your teacher.
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2. Proposed solution

The aim of the developed system is to improve the teaching - learning process of bone
injuries in the technological training programs of Diagnostic Imaging, Nursing Assistant
and Sports Training offered by the National Training Service SENA. For this reason, it is
intended to be used by young people between 16 and 25 years, on average, who are
interested in learning about the basic concepts of bone injuries.

This application works, mainly, on mobile devices with Android operating system whose
version must be equal to or greater than 4.4 and i0S systems since version 9.0, since it uses
Augmented Reality to visualize the different trauma models.

2.1. Design

As stated above, the objective of this project is to create an application to run on mobile
devices that work with Android and iOS operating systems, which, through augmented
reality, allows an apprentice to visualize the bones of the skeletal system and the fractures
or dislocations, that under the criterion of orthopedic doctors and experts in the area, can be
presented on these.

Fig. 1 shows the functionality of the application summarized in a diagram of use cases.

Augmented Reality for Bone Injuries AR4BI

Display Information

/

j J Knowledge Recognition
/‘_,_,_.—

.

——

Student ~

Fig. 1 Diagram of cases of use of the application

Thus, the functionality of the software is summarized in the following aspects:

e Visualization of different models of bone lesions using augmented reality. It
allows the trainee to select a trauma model, deploy it along with its description and
interact freely with the selected model making use of augmented reality goggles.

e To evaluate the knowledge acquired by the apprentice in the recognition of bone
lesions. The application randomly selects a trauma model with a set of response
options so that the apprentice, based on the learning obtained, takes one of the
options deployed. After this, the application validates the answer and displays the
result obtained.
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e Save recognition results. The application allows the trainee to be stored locally, by
filing a recognition of previously developed knowledge in a relational database.

e Sending stored tracks through email. The trainee selects the saved traces that he
wants to send, providing the recipient’s data.

3. Implementation
3.1.  Architecture

The application was developed using a closed multilayer architecture divided into 3 levels:
persistence, business logic and presentation; in order to reduce the dependence between the
different layers and improve their coupling, in such a way that each of them uses the
characteristics only of the immediately lower one, in order to facilitate the maintenance and
extension of the product.

3.1.1.  Persistence layer

In the persistence layer were defined the procedures to access a local relational database,
which is constituted in the data source, to store knowledge recognitions made by the learner
and retrieve them for later reading and organized in a format for sending by email to the
teacher.

Fig. 2 shows the relationship entity diagram that represents the storage structure of
knowledge recognitions.

Student Quiz
PK |id WVARCHAR(10) quizzes PK | id INTEGER
nombre | VARCHAR(45) H—— (< attempDate | TIMESTAMP
mail VARCHAR(30) score INTEGER
titulacion | VARCHAR(40)
ficha INTEGER I questions
QuizQuestion
PK | id INTEGER
statement TEXT
selectedAnswer | TEXT

Fig. 2 Entity relationship diagram of the application

3.1.2.  Logical business layer

In the business logic layer, the C # programming language was used under the Microsoft
Visual Comunity development environment, where the application's functionality was
implemented. Therefore, in this layer was defined the procedures to control the interaction
of the apprentice in the display of information on the screen when selecting a type of bone
injury, in the conformation of evaluations for the recognition of knowledge, selection of
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answers and validation of the these; in the control of the storage of recognition results and
its sending by email through communication with the persistence layer.

Fig. 3 shows the class diagram of the application which represents the structural
classification of the functionality of the system, that is, its organization based on functional
units called classes and the existing associations between them at the level of this layer.

Bonelnjurie
-id: int
-description: String
-gameObject: GameObject

1
-bonelnjurie
GameManager

+informationRequest(idBone: int) Question Answer
+quizRequest() i
+createQuiz() “quUestons | id: int “answers |Lid: int
+saveQuizRequest() . -statement: String [ -description: String
+saveQuiz(quiz: Quiz) -isCorrect: boolean
+sendQuizRequest() 1
+sendQuiz(quizzes: ArrayList, mail: String) )
+sendQuiz() -guestion

-animations

-quizes
Animation Quiz +guestions
Gdnt . — QuizQuestion
+gameObject: GameObject attemptDate: Date -selectedAnswer: int
-score: int

Fig. 3 Class diagram of the application

Fig. 4 displays the sequence diagram for knowledge recognition functionality, that is, the
dynamic behavior of the system for the evaluation of the knowledge acquired by the
apprentice in the recognition of bone injuries.

Now, in Fig. 5 presents the sequence diagram for the functionality of sending knowledge
recognition previously stored by the apprentice, as shown in the previous figure.
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interaction SequenceKnowledgeRecognition )

% quiz: GUIQuiz | Manager: G M.

: Student

1: quizRequest

L

2 - quizRequest()

h J

3 : createQuiz()

loop Ii: {1.n} J

- 5 : displayQuiz(guiz: Quiz)

R selectAnswer(answer) !
! >

T 7 : displayFeedback()

H, I & : showHitsPercent()

Fig. 4. Sequence diagram for knowledge recognition

interaction SequenceSaveQuiz )

% | quiz: GUIQuiz | | C Manager: G Manag

: Student

1: saveQuizRequest :

2 - saveQuizRequest()

|

3 = saveQuiz(quiz: Quiz)

T hotiessage

T 5 : showMessage(}

Fig. 5. Sequence diagram for sending knowledge recognition

3.1.3.  Presentation layer

Finally, in the presentation layer, the Unity video game engine was used to visualize the
skeletal system with each of its components, traumas and its descriptions, the display of
visual effects and the interaction with the apprentice for each of the defined functionalities .
For this purpose, the use of the software development kit (SDK) Vuforia for the generation
of augmented reality effects was incorporated. Fig. 6 shows the class diagram of the
presentation layer and its interaction with the business logic layer.
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GUIView

+displayAnimation(animation: GameQObject)

-view

GUIZQuiz

+displayQuiz(guiz: Quiz) +quiz
+displayFeedback()
+showHitsPercent()
+showMessage() +send 1

GameManager

GUlISend

+displayQuizzesList()
+showMessageSendQuiz()

Fig. 6 Class diagram of the presentation layer

3.2. Application

The name of the application developed is AR4BI (Augmented Reality for Bone Injuries).
The program begins by presenting a view configured for generic Cardboard lenses, ready to
recognize the patterns that will lead, either to the visualization of bone injury models with
their description, or to the evaluation of knowledge about them. The application, then,
allows the recognition of the proper patterns of each reference point for various bones. At
the time of entering the learning section, the user selects one of the bones of the body and
the system teaches the different peculiarities of the bone lesions that can occur on it, by
means of three-dimensional animations, narrations and interaction with the same.

On the other hand, at the time of entering the knowledge recognition module, the system
randomly presents 1 lesion with 3 possible answers, the user must select one and when
doing so, the system will present another lesion until completing 10 lesions. Once the
Follow-up, the system shows the percentage of correct answers and the alternative of
saving the result or sending it by email. Fig. 7 shows a screenshot of the teaching mode
display (for Cardboard) where the user has to select a bone for the system to present the
three-dimensional model together with the description of possible injuries on it. On the
other hand, Fig. 8 illustrates the visualization mode of recognition of knowledge in which
there is a fracture of the ulna and diaphyseal radius and the response options.

The application runs locally and performs data persistence in the same way in a relational
database. It does not require connectivity to application or database servers during its
execution. This can be executed on mobile devices with Android operating system since
version 4.4 and i0S since version 9.0. Likewise, it allows its execution on the Web
platform and local execution on desktop computers.
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Fig. 7 Display screen of the teaching mode
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Fig. 8 Display screen of knowledge recognition mode

In the two previous figures we can see a watermark with the vuforia logo insofar as its free
version was used.

4. Conclusions and future work

The Service and Trade Center of the National Training Service SENA in Tolima was given
an easily accessible technological tool that allows improving its pedagogical processes in
the face of cases of multiple injuries and fractures according to the concept of expert
doctors in the area.
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The information system developed for the teaching and learning of bone injuries through
augmented reality AR4BI, can positively impact the way in which new students in the
health area are educated, because it strengthens interactive didactics using attractive
technology for the new generations. However, this has to be the reason for future research,
which undoubtedly has to be done before the software can be introduced definitively into a
curriculum.
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Abstract

Energy efficiency in buildings is one of the main challenges in EU policy,
since it is difficult to find common strategies and policies among Member
States. This article describes the USE Efficiency project, an initiative to
create a common training framework for energy efficiency systems in
buildings based on the Energy Performance Building Directive (EPBD),
through university actions. Universities and students are proposed as shining
examples both for energy efficiency solutions and for energy efficiency
behaviour. Moreover, involving university students guarantees acting on
closest future market players and most convincing actor in diffusion of public
opinions.

The project aims to improve energy efficiency in university buildings and to
establish training program for students around European countries. In fact,
this activity involves 9 Universities (Technology Faculties and Faculties of
Engineering) and 4 technological and market players from widespread
countries in EU.

This paper describes this innovative training initiative, which focuses on
Students as main actors, working and interacting together with professors
and technicians in order to improve energy efficiency in their educational
centres.

Keywords: University students training, Energy Performance Building
Directive (EPBD), Energy Performance Assessment (EPA), energy efficiency,
buildings, European project.
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1. Introduction

Approximately 40% of the energy consumption in EU comes from Buildings, which
corresponds to 36% of the CO, emissions in the European Union. This is mainly due to the
fact that a large percentage of the buildings (36%) are over 50 years old (35%) with high
energy inefficiencies (Azari et al 2018) (Escriva et al. 2011). Moreover, renovation of
building stock is not very frequent, only 1-2% of the buildings are renovated each year in
Europe. Therefore, there is a significant potential in energy reduction from existing
buildings.

Electrical engineers are the next future market players. They will play a key role in
transforming the actual building stock into smart and energy efficiency construction.
However, electrical engineers need to be properly prepared in order to successfully tackle
this important challenge. A holistic approach in the educational programme is needed,
integrating the different perspectives from other disciplines (Egemen et al. 2015).

In this context, USE Efficiency is an interinstitutional and interdisciplinary educational
programme implemented in nine European Universities targeting energy efficiency in
buildings. The educational programme effectively links professors, students, engineers and
industry experts, creating a unique learning experience.

Main objective of USE Efficiency is training university students in a holistic and practical
approach, improving their skills in energy efficiency in buildings while increasing energy
performance of university buildings and removing non-technological barriers associated to
the implementation of energy efficiency measures in buildings.

The following section provides a general overview of the USE Efficiency methodology.
Then, it is provided the simulation carried out as the shining example selected at Universitat
Politécnica de Valéncia (UPV). Finally, it is provided the practical monitoring training
procedure defined in the context of the project. .

2. Building data

The methodology focused on developing first level analysis of existing building more than
new ones, trying to identify the potential spots for energy reduction in order to optimize
energetically its consumption. Initially it was carried out the building simulation of the
School of Engineering at UPV. Then, it was measured the energy consumption in
illumination, ventilation, heat and power systems, and any other electric consumption of the
building. Moreover, a basic procedure for new and renovated buildings resulting in an
energy efficiency certification was implemented based on the Spanish Real Decreto
47/2007. The energy efficiency certificate is also accompanied by an energy efficiency
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label, which associates each building with an energetic class according to a scale of seven
colours. This scale is based on carbon dioxide (CO,) emissions and energy consumption of
the building installations, such as heating, refrigeration, hot water healthcare and lighting.

As mentioned, the selected building is the School of Industrial Engineering (Building 5N),
which is organised in offices and classrooms, including computer labs and a cellar parking.
Practical work of students began with the first level audit, a macro analysis for studying the
energy data of the university building consumption and use.

During the information gathering process, engineering students collected basic
documentation from the building such as year of construction, main activity, dimensions
and AutoCAD drawings to better identify the building set up as well as installed equipment.

Next, it is showed the information of the selected building, together with the Auto-CAD
drawings:

Table 1. 5N -School of Industrial Engineering Building Data

SN - School of Industrial Engineering - Classroom Building

Area 4,085 m’

Floors 5, including underground car park
Activity Classroom Building

Description Outwall: 1,424 m’
Facade 5
GlassWindow-GlassSurface: 711 m
Year of 1998
construction
153
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3. Monitored power data

Next stage of the educational programme included a period of energy data collection.
Energy Data Management system was installed at the end of 2008, beginning a data
adquisition period from 01/01/2009 until 31/12/2009. During the monitoring period,
electrical variables were observed, since no other fuel types were used.

Results from the energy monitoring period provided power consumption data from lighting,
ventilation, HVAC, ventilation, and other small uses. Based on this information, it was
determined the power daily profile for summer and winter.
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Table 2. 5N -School of Industrial Engineering Building Data

SN - School of Industrial Engineering - Classroom Building

Total
Area Power
kW
Lighting
Classroom 17.5
TOTAL 35.0kW Office 1.3
Bathroom 2.3
Passage 13.9
Type Units
Splits 11
HVAC
Installed Air Handers 18
LEmar Air-Water Chillers 1
TOTAL 155.0kW
Air-Water Chillers-Heat 1
Pumps 7
Type Units
PCs 166
Others
Water coolers 5
Elevators 1
TOTAL 51.0kW
Photocopiers 1
Vending Machines 5
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4. Energy Certification Label

Energy Certification Rating was estimated using the official software CALENER, a tool
promoted by the Spanish Minister of Industry, Tourism and Trade trough the IDAE
(Institute of Diversification and Saving of Energy) in order to comply with the Basic
Procedure for Energy Performance Certification. Building model and results of the energy
certification are shown in the next figures, providing information regarding the energy
efficiency level of the building, energy consumption by uses and CO, emissions.

158

@(D@@ Editorial Universitat Politécnica de Valéncia
BY NC ND


http://creativecommons.org/licenses/by-nc-nd/4.0/

Elisa Pefialvo-Lopez, Francisco-Javier Carcel-Carrasco, Joaquin Montariana-Romeu,
Vicente Ledén-Martinez

Geometria 3-D | Tabla de Propiedades

Fig. 6. Geometrical definition of the building modelled with Calener

[GloBal] Detallada | Global | Defallada ]

Certificacion Energética de Edificios CALIFICACION ENERGETICA DE EDIFICIOS

(Indicador Total de Emisiones de CO2)

Indicadores 0B) REF IND CAL

Demanda Calefaccin: | [Kwh/m2) 939 | 313 | 2W -
<040 A Demanda Refrigeracin:  (Kwh/m?2) 682 | 1004 068 | C
0.40-0.65 B Climatizecir:| (TnCOZ/m2) 383 | 267 146 | E
0,65-1.00 C 068 Agua Caliente Sanitaria: | (Tn CO2/m2) 00 00 0.00 A
1.00-1.30 D luminaciére| (TnCO2/m2) 612 | 308 020 [ A
1,30-1,60 E Totst| (TnCO2/m2) 450 | 75 = 078 C

0B.: Edificia objeta de calificacion

IND: Valor del indicador,

CAL: Letrs asignads al indicador para su caificasion.

Fig. 7. Energy qualification label
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Fig. 8. Final energy consumption by uses resulting from simulation
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Fig. 9. CO; emissions by uses resulting from simulation
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5. Monitoring Training Programme

This section describes the energy training programme resulting from the project. It defines
the energy monitoring structure based on several steps. This training agenda was
implemented at Universitat Politécnica de Valéncia (UPV) as an example of its
implementation.

Step 1: Energy Policy

Energy monitoring must be organised based on Spanish and European regulations.
Following main European and Spanish directives of reducing energy consumption in
buildings, the programme shall define the monitoring training plan according to the policy
context, including the local policy framework with the monitored organisation. In the case
of Universitat Politecnica de Valéncia, the following commitments were agreed:

e A statement of commitment of the university responsible, which responds to a public
declaration of commitment to energy efficiency policy.

e An agreement outlining the long term and short term goals and the categorised energy
policy objectives necessary to achieves goals.

e Define the university economical support to implement the energy audits and energy
efficiency strategies, as well as creating a management structure, roles and
responsibilities.

Step 2: Identify and analysis

Spanish minister recommends to carry out building audits based on the “Codigo Técnico de
la Edificacion (CTE)” regulation, which normalizes the technical aspects of energy
efficiency assessment in public and private buildings, considering energy demand
limitations, thermal facilities efficiency, lighting installations efficiency, contribution of
solar energy generation for thermal needs, and photovoltaic generation for electrical
demand contribution.

Following these recommendations, energy consumption audits are carried out based on
questionnaires to different demand profiles. Additionally, an energy monitoring system
should be installed in the selected buildings in order to identify potential energy savings.
This approach allows focusing on a dynamic method based on continuous benchmark
energy performance instead to a static best practice measures.

As far as UPV, the scope of the energy audits was beyond the requirements of Spanish
regulations, focusing in 7 main objectives:
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Energy consumption
Lighting

Energy certification
Heat power
Isolation

Air conditioning
Water heat

Step 3: Plan and Organise

The objective of UPV energy efficiency approach was based on the identification of several

energy efficiency actions without compromising user’s comfort. To accomplish this, it was

required the creation of an Energy Committee, whose tasks include the following activities:

Analysis of energy provisions and renewable generation alternatives.

Continuous monitoring of consumption and definition of energy ratios based on
different building characteristics.

Definition of training courses and/or awareness campaigns to inform the university
community, providing them with specific measures to be easily accomplished
according to their energy demand profiles.

Definition of an Energy Programme with large, medium and short term goals,
identifying energy activities for each term and the necessary investments for improving
their energy performance.

Evaluate energy labels for each building demand profile, based upon the national
Building Energy Efficiency certification.

Develop an Energy Control and Follow-Up Programme to monitor the evolution of the
energy plan and detect any potential deviation. In case adjustments to the plan are
necessary, the Energy Committee should study the alternatives and implement the
modifications.

Finally, the Energy Committee should promote the Energy Programme and its
achievement in the university throughout an Energy Communication newsletter.

Step 4: Implementation

Finally, the implementation of a Energy Management System should be installed at the

university in order to monitor energy data and assist the Energy Responsible in the decision

making process. This may be complemented with periodic energy audits in all building to

identify new energy efficiency strategies.
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Furthermore, the implementing of the Energy Programme has to encompass raising
awareness, in order to overcome non-technical barriers. Energy awareness may be
promoted by:

e An official launch of the Energy Programme at the University

o Efficiency poster campaigns and energy efficiency ideas competitions for students and
staff.

e Anenergy website with information about energy analysis, performance and savings.

e Student participation in energy efficiency projects.

e Providing lectures to students and staff on specific energy efficient technologies used
and energy savings achieved.

Step 5: Control and Monitoring

Finally, a continuous implementation of the Energy Programme helps to create a historic
database. This information may be used for a continuous improvement process.
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Abstract

The first edition of the Master's Degree in "Color Technology for the
Automotive Sector” was held during the last academic year. The academic
results in terms of qualifications, achievement and learning were good. In
spite of the good sensations, there are aspects to be improved, both in
methodology and the development of the subjects, timing of the contents,
organization or communication channels. Following this line, the Academic,
agreed on a plan of continuous improvement based on the feedback provided
by the graduate surveys. A specific survey was carried out to gather their
specific experience of the course in order to be able to modify the general
strategy of the master's degree at the teaching and organisational level. The
objectives were to adapt the teaching methodology to facilitate a more
reflexive, participative and autonomous learning with a high degree of
involvement and motivation of the students, to improve the academic results
in terms of learning and satisfaction, to simplify and improve the logistic
management of the course, etc. Thus, the survey included questions relating
to the usefulness of the master's degree, methodology, organisation and
planning of teaching, as well as a final question relating to the overall
satisfaction of the course. A short survey was chosen with only 10 questions
that the student rated from 1 to 5 on a scale from "strongly disagree" to
"strongly agree". From the analysis of the responses, some important
weaknesses were detected, such as the lack of content developed in video
format, and the slowness of feedback on the results obtained in the proposed
tasks. Based on these results, it was proposed an improvement plan that
included the incorporation of videos to teaching materials, flexibility in the
deadlines for activities, and the periodic monitoring of student learning and
concerns through "Adobe Connect".

Keywords:Feedback, b-learning, Moodle
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1. Introduction

During the course 2016-2017, teachers from the Color and Vision Group belongs to the
University of Alicante launched the first edition of the Master's Degree in Colour
Technology for the Automotive Sector (ColTAS). The purpose of ColTAS Master is to
provide a comprehensive training in the multidisciplinary study of Colour Science and
Technology from a global perspective. Color technology focuses on the study of theories
and techniques related to the design, manufacture and measurement of colored materials
(Open Course Ware, 2009) In addition, dfferent industrial sectors are involved in color
technology (colorants, coatings, textiles, ceramics, plastics, printing, multimedia, etc.)
therefore it is a discipline very important and it is necessary a perfect knowledge to a
correct process. However, in many cases, color experts within these sectors have not
received any specific training in color science but through practical, possible self-taught,
experience. This Master of 60 ECTS or credits (one academic year, from September to
June) is managed by the Continuing Education Centre (CEC-UA), and organized by the
Business School of the General Foundation of the University of Alicante and the
Department of Optics, Pharmacology and Anatomy, belonging to the Faculty of Sciences of
this University. The syllabus is composed by 12 different subjects divided into two sub-
degrees: Expert in Color Science, Specialist in Color Engineering for the Automotive
Sector and MSc in Color Technology for the Automotive Sector. This course includes an
industry-based internship of up to 300 hours and provides a great opportunity to achieve
basic and advanced color control skills at an industrial level, particularly in the automotive
sector.

This master course is very demanding by the industrial sector, thus, there are different
student profiles and different training profiles: very specific profiles with high training in
this sector but without experience in colour technology, and newly graduates with the aim
to get specific training to find a good job. Therefore, the adaptive learning methodology is
needed to consider different factors. The adaptive learning method implies the use of
materials adapted to each profile to take into account the individual characteristics of each
student to optimize the training (Dwi-Surjono, 2014; Fidalgo, 2013; Garcia-Penalvo, 2011;
Graf, 2008; Simsek, 2010; Xiaoqgiong, 2013). On the other hand, in the current university
academic context, following the guidelines developed by the European Higher Education
Area (EHEA), one of the most controversial and iconic issues is how to ensure a high
academic performance in order to satisfy teachers and students regarding the workload
level (Martinez-Verda, 2010) within the duration of a subject and the assimilation of
abilities, both generic and specific ones, in an optimal level of traceability in order to
provide a positive impact. Therefore, the design and drawing up of each teaching guide of a
subject was developed taking into accountthe combination of different learning activities
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connected with the assimilation of several learning objectives and specific and general
abilities.

The course is offered in blended learning mode. All the theoretical contents and activities
are presented online through the Moodle platform. In addition, the course has a specific
intensive face-to-face programme that includes demonstrative sessions of companies
involved in color measurement and seminars by experts, in order to help students acquire or
complete the inter- and multidisciplinary training received in a non-presential way during
the course. The methodology are based on an adaptive teaching methodology by combining
the best of b-learning and flipped classroom with different learning styles according to the
student's profile, initial skills, motivation and availability with the aim of obtaining
maximum performance and student satisfaction.Therefore, through the Moodle platform,
activities are proposed where the student will face the solution of problems, the
organization and planning of activities, the analysis and synthesis of certain situations, etc.
In addition, a wide range of documentation and materials are provided for the successful
follow-up of all subjects presented.

In particular, students work in three different activities: individual and team tasks and
participation on forums. The individual activities are designed with three participation
profiles: basic, medium and high. The intention with this approach was to increase student
motivation through gamma learning (Llorens-Largo, 2016). In this way, students (players)
decide voluntarily or control their level of participation, dedication, hours of dedication,
etc. according to their objectives, for example, in the short term, to pass an exam; in the
medium and long term: to go deeper into the subject. Group activities allow students to
combine different learning styles and thinking and behavior styles, so that groups
complement and optimize each other to achieve better results. Finally, the participation in
forums of both the student and the teacher allow all participants to play an active role that is
useful to improve the methodology proposed. The forum also allows for quick feedback,
another important element in gamma learning.

After the first edition, a review of this Master was done in order to evaluate the strengths
and weaknesses in order to refine the course. In this way, it is important to mention that the
academic results in terms of qualifications, achievement and learning were good. In spite of
the good sensations, there are aspects to be improved, both in methodology and the
development of the subjects, timing of the contents, organization or communication
channels. Therefore, the aim of this work was collect the students’ opinion by means of a
specific survey in order to be able to modify the general strategy of the master's degree at
the teaching and organisational level.
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2. Methodology

The first step was to work on the survey. The main characteristics of this survey was to
develop a simple survey and with speed of completion with the aim to obtain the greatest
number of responses from the students. In addition, the survey was divided into four
sections but with few questions to be able to answer it in some minutes. The sections were:
contents, methodology, teaching staff and academid coordination and study, dedication and
motivation. Finally, the survey had a section to add a general comment or observation about
the course. Therefore, the survey was:

CONTENT

1. The contents and activities are consistent with the objectives
2. Time distribution of content is appropriate

3. The sequence of subjects and themes is appropriate

4. The bibliography is suitable for following the course

METHODOLOGY
1. The theory/practice ratio is correct
2. Teacher stimulates interest in different topics
3. Participation and communication between all participants is encouraged.
4. The methodology facilitates the assimilation of the contents
5. The evaluation is consistent with the methodology used

TEACHING STAFF AND ACADEMID COORDINATION

1. The level of content is adequate
2. The advice and mentoring has been satisfactory
3. The coordination between the teaching staff has been correct

STUDY, DEDICATION AND MOTIVATION

The time of dedication needed to follow the course is adequate

The degree of effort required to follow the course is adequate

The use of ICTs has been adequate

My level of involvement was higher than expected at the beginning of the course

wok W=

My level of satisfaction was higher than expected at the beginning of the course

The survey was done with the open access Google forms software. This software allows to
send directly by email to the participants and in this way, the survey can be completed
quickly from this email by using a computer or a smart phone, therefore it is very easy to
get access to the survey. In addition, all the answers are collected by Excel software, thus,
the data processing can be done with any software. Finally, the scale of response was from
1 to 5 on a scale from "strongly disagree" to "strongly agree".
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In the last edition (2016/17), this course had 7 students of different nationalities (Asian,
European and American) and initial training (with and without university degrees). All the
students completed anonymously the survey.After collecting the data, they were processed
by Excel software in order to identify the weaknesses and to improve the methodology for

next editions.
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Fig. 1. Format of the survey conducted in Google Forms. Font: Moodle (2018)
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3. Results

In this section, the results are shown divided into four groups according to the sections of
the survey. Figure 2 shows the results for the Contents section. The average qualification
was 3.8 above 5, what is a good result. Therefore, it can be concluded that the contents and
activities were consistent with the proposed objectives with a good distribution between the
different topics and subjects, and the materials developed by Moodle were quite enough
and useful for monitoring the course.

CONTENTS/DOCUMENTS

m1

Ry

Contents and activities have  Time has been properly Sequence of the different ~ Documentary support has
been consistent with the distributed between the subjectsand lessons has  been useful for monitoring
proposed objectives different topics and subjects beencorrect the course

Fig. 2. Results obtained for the first sections “Contents”

Regarding the methodology, the average qualification was equal to 3.7 where the maximum
satisfaction was related to the learning evaluation format which students considered
appropriate for the teaching methodologies used. The low mark was for the balance
between theoretical and practical contents (3.1). This mark is normal because the course is
designed with a specific intensive face-to-face programme of only two weeks. Thus, the
practical sessions presented in that programmeare reduced by comparing with the total
course. However, in general, it can worked out that the methodology was appropriate by
stimulating the interest in the different topics, with a good communication among the
participants (students and teachers) and by faciliting the assimilation of the contents by
means of the proposed activities.
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METHODOLOGY
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There has been a coordinated Interestin the differenttopics Participation / Methodology used has Learning evaluation format is
balance between theoretical has been stimulated communication among the facilitated the assimilation of coherentand appropriate for
and practical content participants (students, the contents the teaching methodologies
professors, invited experts used
and host companies) has
beenencouraged

Fig. 3. Results obtained for the first sections “Methodology”

The results associated with the Teaching staff and academic coordination sections were
very good, with an average of 3.9, where the most of the answers for the students were with
a mark of 4 points, that is, strongly satisfied with the teaching staff and the coordination.
This result corresponds to the teacher’s effort to give support to the student to help them to
get the maximum rendering.

TEACHING STAFF & ACADEMIC COORDINATION

7

ml
6
5 m2
4 w3
3 m4
2

m5
1 .
0

Mastery of each subject of the  Necessary advice and guidance Coordination between professors
teaching staff has been adequate for the student have been met and coordinators has been
satisfactory

Fig. 4. Results obtained for the first sections “Teaching staff and academic coordination”

Finally, the last section focused on “Study, Dedication and Motivation”,and then focused
directly with the student, was the section with the lowest mark (3.7/5), although the results
are also satisfactory. It is important to remark the students’ satisfaction with use of ICT
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resourcesto follow the course, a very important issue in this b-learning methodology. In
addition, the general degree of satisfaction was very high since their degree of involvement
was more than expected which is a proof of their motivation and their right attitude to learn
and to get abilities for their future work.

STUDENT
6 —_—
ml
5
m2
4
3
3
m4a
2
11— I
0
The necessary time of The degree of effort invested Use of ICT resourcesto follow Your degree of involvement  Your degree of satisfaction

dedication to achieve each by you to pass each subject the course has been has been more than expected about what has been lived
subjectis: has been successful at first and learned in the course is:

Fig. 5. Results obtained for the first sections “Student, Dedication and Motivation”

A final question was asked for students: Would you recommend this course to others? All
the students would recommend the course, since the 86% of them answered this questions
with a 5 (strongly agree) and the 14% of students with a 4 (agree). It is another sign of the
degree of satisfaction of students.

If a deep analysis is done of this survey and each question is considered, there are some
aspects to be improved in spite of these good results. In general, to have much more contact
between students and tutors is a demand from students. In this way, the main channel of
comunication was the Moodle platform by means of forums and messages but different
virtual meeting by Adobe Connect were proposed during the course. However, the
participation of this virtual meeting was low, maybe due to time difference between the
participants. A possible solution to carry out the next course can be to propose individual
virtual meetings in order to perform a better monitoring of students and their needs. Other
critical aspect is the duration of the course and/or the distribution of tasks. The
methodology proposed was to present different lessons in each subject with tasks associated
with each lesson. A recommended deadline was proposed for each task although the tasks
could be provided at the end of the semester. Therefore, it is a very demanding course that
implies a continuous work which can be a handicap for students that combine work and
studies. In order to avoid this handicap, but bearing in mind that this is a university
postgraduate course, two methods of evaluation are being considered for the following
course: evaluation with activities during the course (continuous evaluation) or evaluation
only by means of a final exam, where the final decision is for the students according their
availability. Other issue to be improved is to provide more practical sessions because this
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can increase the bridge gap between industry needs and academics. Although the teaching
staff agree with this problem, it is difficult to find a proper solution. The profile of the
student involved makes it difficult to further increase the number of face-to-face classes.
However, teachers are considering to prepare video lectures based on practical session to
show more technical topics.

4. Conclusions

The objective of this work was to adapt the teaching methodology to facilitate a more
reflexive, participative and autonomous learning with a high degree of involvement and
motivation of the students of this master course. Thus, a survey was developed with
questions relating to the usefulness of the master's degree, methodology, organisation and
planning of teaching, as well as a final question relating to the overall satisfaction of the
course. The survey was composed by 10 questions divided into 4 sections that the student
rated from 1 to 5 on a scale from "strongly disagree" to "strongly agree". The four sections
analyzed obtained scores between 3.5 and 3.9 out of 5.The individual valuations were
allgreater than 3. The lowest scores were for aspects of dedication and study (3,3), and to
the ratio between theory and practice. However, an excellent rating (4.8/5) was obtained in
the recommendation of this course to others. In addition, from the analysis of the responses,
some important weaknesses were detected, such as the lack of content developed in video
format, and the slowness of feedback on the results obtained in the proposed tasks. Based
on these results, for next editions, it will be proposed an improvement plan that included the
incorporation of videos to teaching materials, flexibility in the deadlines for activities, and
the periodic monitoring of student learning and concerns through "Adobe Connect".
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Abstract

The profile of students in higher education is changing and yet, in spite of
this, traditional methodologies of teaching are used without considering
either the changes or the available resources. Over the last few decades, the
presence of technology in society has transformed many sectors and higher
education should take the new opportunities offered to them.

The goal of this pilot study is to introduce learning resources based on new
technologies and education gamification by the implementation of Kahoot! in
higher education. This methodology has been used with 53 students of the
Degree in Social Work who are studying the subject "Research in Social
Welfare Systems".

An ad-hoc questionnaire made up of 22 questions was conducted, evaluating
the seven principles of good feedback practices. Each item was accompanied
by a Likert scale to reflect the student's degree of compliance with each
statement.

The results have shown that Kahoot! was regarded both as a fun way to learn
by 88.7% of the students and a good way to identify the main contents of the
subject by 86.8% of them. However, 43.4% of students did not see Kahoot! as
a tool to learn new content and 49.1% thought that the learning outcomes
obtained during the experience did not reflect their progress in the subject.
The use of Kahoot! has shown some advantages and disadvantages. On the
one hand, Kahoot! was regarded as a good way to review the content of the
subject in a fun and interactive manner but, on the other hand, the students
thought that it was not the best tool to learn new contents and to show their
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knowledge about the subject. The results have shown the