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Abstract

The series of HEAd conferences have become a leading forum for
researchers and practitioners to exchange ideas, experiences and research
results relating to the preparation of students and the organization of higher
educational systems. The fourth edition (HEAd’18) was held in Valencia,
Spain during 20-22 June 2018. This preface gives an overview of the aims,
objectives and scope of HEAd’I18, as well as the main contents of the
scientific program and the process followed to select them.
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Preface

1. Preface to HEAd’18

This volume contains the selected papers and posters of the Fourth International
Conference on Higher Education Advances (HEAd’18), which was held in Valencia, Spain
during 20-22 June 2018. This fourth edition consolidates the series of HEAd conferences as
a leading forum for researchers and practitioners to exchange ideas, experiences and
research results relating to the preparation of students and the organization of higher
educational systems.

The selection of the scientific program was directed by Paloma Merello, who led a team of
246 program committee members representing 50 countries in all five continents.
Following the call for papers, the conference received 319 full paper submissions from 48
different countries. All the submitted papers were reviewed by at least two program
committee members under a double blind review process. Finally, 105 papers were
accepted as full papers for oral presentation during the conference. This represents an
overall full paper acceptance rate of 33%, in line with the acceptance rate of the previous
editions. This selection ensures a high-quality program which is greatly valued by the
research communities. Additionally, 39 submissions were accepted as short papers and 39
as poster communications, all of them receiving high review scores and published by UPV
Press in this volume. The program committee chair congratulates all the authors for having
their papers accepted in the proceedings of such a competitive conference.

HEAGJ’18 also featured three keynote speakers that overviewed important and actual topics:
Prof. Jose G. Lepervanche Valencia (Florida State College) talked about how to be
prepared to influence the instant knowledge generations to be engaged global learners. The
talk by Patrick van der Bogt (Hogeschool Utrecht) focused on promoting the generative
potential in educational design and in student’s learning. Finally, Assoc. Prof. Cesar
Ortega-Sanchez (Curtin University) dealt with the development of thinking skills in higher
education.

The conference was hosted by the Faculty of Business Administration and Management of
the Universitat Politecnica de Valéncia, which has been recently ranked as the best
technical university in Spain by the Academic Ranking of World Universities (ARWU)
2017. Valencia is a city of culture and heritage. It is the third largest city in Spain and its
location on the shore of the Mediterranean Sea provides their citizens and visitors with a
privileged weather.

The organizing committee would like to thank all of those who made this year’s HEAd a
great success. Specifically, thanks are indebted to the invited speakers, authors, program
committee members, reviewers, session chairs, presenters, sponsors, supporters and all the
attendees. Our final words of gratitude must go to the Faculty of Business Administration
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and Management of the Universitat Politecnica de Valencia for supporting, once again, the
HEAd conference, making it possible to become a great event.

This year, the PETRA Workshop was collocated with HEAd’18. This workshop, led by
Elena de la Poza, focused on presenting the main research findings about the reform of
teaching at higher education institutions in Azerbaijan. The papers presented in PETRA
workshop are also included in this volume.

2. Organizing Committee

General chair

Josep Domenech, Universitat Politécnica de Valencia

Program committee chair
Paloma Merello, Universitat de Valéncia

Publicity chairs

Gareth Bramley, University of Sheffield
Daniela Zehetmeier, Munich University of Applied Sciences

Arrangements chair

Elena de la Poza, Universitat Politécnica de Valéncia

Communications chair

Desamparados Blazquez, Universitat Politécnica de Valéncia

PETRA Workshop chairs

Elena de la Poza, Universitat Politécnica de Valéncia
Javier Orozco Messana, Universitat Politécnica de Valéncia

Local organization

Sergi Doménech de Soria
José Manuel Merello Giménez
Luis Porcuna Enguix

Rubén Porcuna Enguix
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In the area of social research, it is not uncommon to come across qualitative
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seem to be in contrast to that is recommended by the literature on this
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1. Introduction

In Italy, the qualitative research has become established in social sciences only in the recent
decades, since making its way in the national scientific area has been hindered for a long
time by different factors: hostility from fascism, reluctance on the part of dominant
philosophical positions, the prevailing quantitative research (Gobo, 2008). Italian
sociologists’ attention turned towards qualitative research methods only at the end of the
70s and the reasons for this interest were both theoretical - due to the interest in the
centrality of the subject and in the motivations behind people’s actions - as well as
technical-methodological, due to the ‘seeming simplicity’ of these approaches to research
(Campelli, 1990). Notwithstanding, in the Italian Sociology, the stereotype of the non-
scientific nature of qualitative method lingered and those methods were continuously
excluded from courses on methodology, also because of the education and approach of the
sociologists of that time (Gobo, 2008). In Italy, the first Department of Sociology (then
Faculty of Sociology) was established in Trento in 1962 and those who taught there did not
get a specific sociological background, because they studied other disciplines, such as
Philosophy, Law, Political Science, Economy, Statistic; moreover, it should be considered
that, in Trento - which has been for a long time the only University with a Department of
Sociology in Italy - specific sociological courses were only 30% of the total course until the
80s (Gubert & Pollini, 2015). The academics with a background on Economy or Statistic
humanities tended to teach methodological courses in which qualitative methods were not
explained or adopted (Gobo, 2008; Gubert & Pollini, 2015). Those who carried on research
with qualitative methods were autodidacts and had meagre support also from literature,
since textbooks on qualitative methods written by Italian sociologists did not exist and
those written by foreign academics and translated in Italian were scarcely available: unless
one knew English (not so common language in Italy in that time), books on methodology
attainable until the 80s were on statistics and quantitative methods (Gobo, 2008). Only
since the end of the 90s, the Italian academic community created specific programs of study
within degree and PhD courses, and institutionalized several schools of high training on
qualitative methods (Pretto, 2011).

Despite this long and difficult path, qualitative methods and teaching them face to this day
obstacles and prejudices: in many academics’ current opinion, besides obviously acquiring
a command of sociological theory, students should develop their skills first of all to deal
with quantitative data, for instance, to know what the unemployment or aging rate is, to
understand the data shown in a table and then be able to analyze second-level data (Pretto,
2015a). These are all fundamental skills; no one questions that. However, following this
point of view, to be able to observe, to listen, and to interview through qualitative
techniques seem to be skills to which little importance is attached (Becker, 1998). All these
aspects, unfortunately, has generated - in Italy but not only - some ‘distorted’ attitudes: for
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instance, regarding teaching and using qualitative interviews, some sociologists still believe
that to carry out research and obtain information from people, ‘asking’ is enough
(Kellehear, 1993) and this is an error which sometimes is taught to students and/or young
researchers. On the contrary, a good training should be provided to the latter by their
teachers, in order that they acquire the correct attitude and the skills necessary to gather
good interviews and to avoid making mistakes (Lindlof & Taylor, 2011; Roulston,
deMarrais & Lewis, 2003). Some authors describe as mistakes to ask lengthy questions or
yes/no questions, to over-lead the participant, failing to pursue emergent references during
the interview, to over-direct the narrative preventing the interview plot from developing,
talking too much stifling the interviewee and so on (deMarrais, 2004; Gesch-Karamanlidis,
2015; Myers & Newman, 2007). Throughout my career, | have actually read more than a
few transcripts of interviews that surprised or embarrassed me for the lack of respect or
attention on the part of the interviewer towards the interviewee. The excerpt below, for
example, shows how the interviewer ‘imposed’ a topic which had not yet emerged from the
conversation on an interviewee and that woman was a possible victim of domestic violence.

Interviewer: “Now, tell me about your relationship with your husband...”
Mrs T.: “What do you mean?”

Interviewer: “You know what I mean. Tell me about your husband: how does
he treat you?”

So, in some cases, the interviewer’s behavior contrasts with the main guidelines on
conducting a qualitative interview, such as kindness, respect, careful listening,
receptiveness, a nonjudgmental attitude, empathic comprehension and so on (see e.g.
Denzin & Lincoln, 2017; Leavy, 2014; Saldana, 2016). In this way, they produce
interviews of poor quality making mistakes that negatively impact the data collection
process.

Then, the question is: why does the behavior of some researchers and young interviewers
differ so much from what is recommended even in the most common methodology
textbooks? Taking into account that in Italy all researchers who work at the University are
compulsorily also lecturers, might an erroneous attitude in gathering qualitative interviews
depend on lack of training or on the attitude itself of those who teach?

2. Research design

I have not found any Italian studies focused on this topic so, | would aim to answer to this
question trough this research and trying to establish a connection between the teachers and
interviewers' training and the strategies they adopt in collecting qualitative interviews.
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At the beginning of my study, | asked, obtained and read transcriptions of qualitative
interviews collected for different research projects by a number of interviewers (who differ
according to age, academic position and training). Then, | contacted and interviewed some
of the interviewers who surprised me with the strategy of interview conduct they had
adopted, both in a positive and in a negative way. | also interviewed professors and
researchers who were responsible for the project concerned.

| interviewed 28 people: | collected 6 récits de vie (Bertaux, 1998) of experienced
professors and/or researchers with a strong academic background in Italian universities. |
selected this group through personal knowledge of their qualitative research works or upon
advice of other members of the academic community. | also collected 4 récits de vie of their
students/interviewers.

Due to time constraint, | have conducted 18 more semi-structured interviews with questions
focusing on the main areas of interest (training and experience in qualitative interviews and
research, training in the conduction of qualitative interviews, attitude towards the
interviewees). Of this group of interviews, 10 concerned the interviewers and 8 involved
professors and/or expert researchers. Of this latter group, 6 were professors and/or
researchers who do not conduct interviews personally but rely on interviewers.

I also collected opinions and thoughts of professors, researchers and students/interviewers
in informal conversations during national meetings or conferences.

In the analysis phase, for every interview, | tried to find and examine information and
indexes concerning the interviewees’ cultural and professional background in qualitative
methods, their relationship with their teachers and/or other significant trainers and their
attitude towards people they interview.

3. Findings

As | examined all this material, three different conducting styles came to light, which
allowed me to create three categories that | defined as second choice qualitative
interviewers, qualitative-quantitative interviewers and authentic qualitative interviewers.

I have defined the first group as second choice qualitative interviewers just because it
seems that they have chosen qualitative research as their second choice.

Ms F.: ““... you might find yourself in front of a mythomaniac, or of people
who have been in psychological analysis for years, and are therefore veterans,
professionals of narration, and you have to pretend you’re interested in what
they are saying and you wait for something interesting to be said to you...”’
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Mr P.: ““The point is that I don’t have the ability to do quantitative research,
so | started working with qualitative inquiries which are easier ...”’

Often they did not study quantitative research techniques and therefore, without any
training in Statistics, they thought that qualitative research was the lifeline that allowed
them to carry out their studies anyway. They often have a negative attitude towards the
interviewees: as researchers, they feel superior and usually have the same way of relating to
them. They take what is offered and then blame the interviewees when the narration is not
satisfactory for the research goal. These researchers/interviewers have never mentioned the
great importance of listening and it seems they fail to establish any relationship with the
narrator.

The second group is that of the qualitative-quantitative interviewers: they have received
good training in quantitative techniques, but - throughout their career - they have also
understood the value and importance of research carried out through qualitative methods.

Mr L.: “T don’t do them [qualitative interviews] because it takes too much
time and I don’t have enough patience... I send my students to collect them
and I’m not strict about the conducting strategy, they can do whatever they
want as long as they bring back the things we need...”

Ms L.: “I’'m a hard methodologist; I must make them talk, take about what I
need. If I see that they aren’t telling me what | want, after a while, | ask them
directly. I can’t stay there for hours and hours, and possibly for nothing,
because, you see, some people are redundant and need many more words
than others who tell you the same thing with few words...”

However, although they discovered the intrinsic value of qualitative interviews, they
conduct the latter as if they were carrying out a survey using a questionnaire: they ask their
questions in such a direct and formulaic manner, that it sometimes seems that they are
simply unable to listen to the narrator’s words. They don’t consider the relationship with
the interviewees as an important element for the interview and they are not interested in
deepening the discussion with them. When | was listening to these researchers/interviewers,
I had the impression that they were used to maintaining a very detached relationship with
the interviewees. The interviews they conduct this way are very accurate, but in the end
they are meaningless in many cases because the implicit and explicit motivations of the
interviewees are lost, as there is no interactive process.

I have defined the last group as authentic qualitative interviewers: they can be considered
natural-born listeners.

Ms B.: “A good interviewer [...] is a person who is curious about the other,
one who can grasp in the other’s talk all the right elements and new subjects
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to introduce. It is therefore a person who, on the one hand, has a human
characteristic, the ability to comprehend the other; and, on the other hand, on
the scientific side, has the ability to recognize the areas of meaning of the
interviewee...”

Mr B.: “During a face-to-face interview, you must remember that you are
both a researcher and a human being. You see, in my opinion, when you rely
on the qualitative approach [...] the depth of the discussion is essential, and
I’m not referring to research only, but to the human and personal side as
well...”

They make the interviewees feel at ease, they respect their silences and they try to interpret,
rather than to force them. If the narrator doesn’t want to discuss a certain topic, for instance,
they make a note on the perception of their discomfort. They combine respect for the
person with the objective detachment, without being cold. Many of these
researchers/interviewers have received proper training in quantitative techniques, and they
use it when necessary for their studies; however, they have chosen qualitative research,
often learning its techniques on their own because there were not specific courses on
qualitative methods when and where they went to university.

So, what has emerged from my study, is that only people belonging to this last group rely
on proper qualitative methods.

I suppose there can be different reasons to explain why so many researchers use qualitative
techniques the wrong way but, in my opinion, one of these reasons is that many of them had
not received proper training. And the lack of training in qualitative methods is a sore point
in the Italian academic community (and not only): as | wrote above, until the 90s,
qualitative research played a minor role in Italy compared to quantitative research and it is
only in the last twenty years that the Italian academic community created specific programs
of study within degree and PhD courses, and institutionalized several schools of high
training on qualitative methods. So, people | interviewed that were over 45 (more or less)
openly stated that they have never received any practical training. All that they have
learned, was the result of personal effort. Only the youngest said they had participated in
some specific training course or specialization schools.

I must add that, unfortunately, in Italy quantitative research is still considered more
‘scientific’ and is commissioned more often by government institutions and by other
agencies, which allocate more funds to it. Quantitative data still prevails in respect of
qualitative data (Gobo, 2008; Silverman, 2000) and qualitative researchers are still
considered soft scientists (Pretto, 2015b).
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This background allows us to better understand the attitude of the qualitative-quantitative
interviewers, the second group: they don’t want to leave the quantitative approach because
they find it reassuring and because it increases their credibility in the scientific community
also when they use qualitative techniques.

On the other hand, | am not able to find any justification for the behavior of the researchers
of the first group, the second choice qualitative interviewers.

4. Brief discussion and conclusion

As | wrote before, according to Italian norms, every academic working in a university must
also teach. Each researcher or professor must teach in one or more courses. Thus, all
academics | interviewed were also teachers, oftentimes of Methodology courses which are
more or less focused on qualitative methods. But what kind of teaching can the academics
of the first two groups give to their students? And the answer is that they pass down their
same attitude.

As a matter of fact, in the excerpts above, the second quote is always of a former student of
the academic who stated the first quote. In fact, younger researchers and ‘simple
interviewers’ that I interviewed, were former students of such academics and they presented
an attitude similar to that of their masters, for better or worse. But some of these current
interviewers will probably be tomorrow’s researchers and teachers (if they work at the
Italian universities). So, if we want to have good qualitative researchers and teachers
tomorrow, we have to be good teachers right now.

To conclude, since | have not found other studies on this specific topic, | believe that it
would be interesting and worthwhile to Social Sciences in general to conduct more research
of this kind, in order to verify the state of the art of qualitative research. | think that it would
be useful to investigate the ways in which qualitative methods are applied to contribute to
this debate and to disseminate best practice in teaching.
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A Museum, when inserted in a Technical University, is a privileged place for
the preservation of the historical memory concerning the construction
techniques evolution along ages. The construction industry have been
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1. Introduction

The Museum of Civil Engineering of the Instituto Superior Técnico (IST), placed in
Lisbon, Portugal, contains a collection of elements related to the construction activity . The
elements were restored and maintained, scheduled and organized properly. Each piece is
identified and characterized, namely, its place of origin or the identification of the donor
and the conservation status at the reception date . The inventory cataloging process follows
a thematic organization related to the different areas involved (Sampaio, 2016): Transports,
Bridges, Topography, Architecture, Construction techniques and materials, Drawings,
Hydraulic and Soil mechanics. For all the pieces on exhibition in the room it was drawn up
a descriptive text of its features, functionality, time of use and the number of inventory.

Within the Congress, focuses on higher education, some of the most remarkable elements
related to the fields of Architecture, Construction techniques and Drawings, supporting the
education activity, are described in detail:

e A wooden model reproducing the anti-seismic structure called "Pombaline cage"
forming St. Andrew’s crosses, created for the reconstruction of Lisbon, devastated
by the earthquake of 1755. This element is frequently used to support the visit of
national and foreigner seismic specialist, as the model represents with fidelity the
structural organization of the innovative structural solution created to
rehabilitation of Lisbon after. The cage supports the introduction to the reinforced
concrete anti-seismic structure currently applied;

e In addition several wooden models of roof frames of buildings and samples of
carpentry interior elements like stairways and doors, are exposed. Those models
made in wood identifies interior details applied in staircases and body guards, used
in buildings design in the beginning of sec. XIX, so it is used to introduce this
architectural era frequentlu used at that time in aristocratic houses n Portugal;

e The Museum has a wide collection of drawings executed by students, representing
components, dating back since the formation of the IST until after the Second
World War. Currently, the discipline of technical drawing promotes, in each
semester, a session presented at the Museum, so students can confront the
contemporary track, based on current standards, with the held at the time. Drawing
devices are also exposed, clarifying, students and visitors, with the use of scale
rulers, squares and "T" rulers;

e The Museum contains the re-creation of the work room of the architect Alvaro
Machado, first professor of architecture at the IST, and a collection of drawings of
their projects. The Museum also contains plaster models of masonry vaults and
portals and wooden models of decorative and functional emblematic elements, that
are currently used in Art of History classes. The drawings are used to support old
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methodologies of representing projects as they are confronted to current
definitions of technical drawings.

2. The Museum

The Museum of Civil Engineering was inaugurated on December 20", 1993, on the ground
floor of Civil Engineering Pavilion of IST. Until the creation of the Museum, educational
materials, not in use, were found in professor’s offices, laboratories and classrooms. Other
elements of interest related to the areas of knowledge developed in the Department, have
been donated to the Museum. The Museu room presents regularly exhibitions of
pedagogical character and is regularly changed in order to allow the exhibition of all its
spoils (Figure 1). The students are invited to attend lectures on the diverse type of theme
that supports the exhibitions’ opening.

Figure 1: Out-side and in-side views of the Museum.

As the school is a space of several international events, namely, conferences and technical
meetings, the Museum became an interesting place for national and international visitors.
Supporting this interest, the current direction promoted the identification of all elements
and the linked text, in Portuguese and English languages. So the Museum provides to:

e Students, an organized documentation of interest for research works conducted by
graduate or PhD students,.

e Teachers, the complementarity of disciplines providing support to the
programmatic curriculum, with the description of old equipment. Namely
concerning hydraulics, construction process or technical drawings;

e Visitors, an important collection of books, photographs, drawings, models and
equipment related to the construction industry.
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3. Wooden models

3.1. Pombaline cage

The wooden model of a Pombaline cage reproduces the anti-seismic structure type,
designed for the reconstruction of Lisbon, devastated by the earthquake of 1755. It was
created under the Ministry of Marquis of Pombal, in the reign of king José I, and it was
applied in buildings until the end of the first quarter of the 20™ century. The Pombalin
buildings presents a structure composed of vertical, horizontal and sloped wooden
elements, allowing a good capacity to resist to seismic loads (Figure 2).
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Figure 2: The Pombaline cage.

The structure draws a St. Andrew’s cross: the frechais are horizontal wooden beams,
allowing the support of vertical elements; the horizontal locking way is established by
travessanhos, enclosed in vertical panels, and by spars located over the spans; the link
between the cage and the masonry is achieved by hands, which are pieces of wood
presenting a tooth shape (LNEC, 2008). From a structural point of view, the Pombaline
cage consists of a three-dimensional truss structure in wood, resulting from the
interconnection of several flat structural panels. Each one consists of a set of wooden bars
forming triangles. This is the only geometric figure that cannot be deformed without
varying the length of their edges. This is still the same concept used today in metallic
structures. This still is a correct structure, that needs to be preserved in refurbishing works
applied over old buildings, and students see the real structural organization of wooden
elements established at that time. The cage presents the capacity to withstand the horizontal
forces in any direction, as earthquakes induce in the building structure. As the bars resist
well to this type of deformation, the cage allows an adequate resistance to horizontal forces,
caused by seismic vibrations of the soil. So, with this wooden truss the buildings have the
ability to transmit horizontal forces to the foundations, surviving to the earthquakes effect
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with more or less damage raised in the building (Lopes & Bento, 2005). So, this issue is
frequently supported by the cage shown and described by teachers.

3.2. Roof coverings trusses

The typical Portuguese wood coverage uses trusses as the main structural element, with a
pending variable between 20° and 30° (Figure 3). Typically, the wood coverings consist of
simple trusses, born probably in the Renaissance, or the truss of Palladio that emerged in
the 16th century, with average spans between 6 and 7 meters. The simple trusses have an
elementary geometry, triangulation, consisting of a horizontal line, by two sloped legs, for
the formation of the roof shed, by a middle vertical element, tight at the apex of the roof by
the legs, and Palladio truss with more two sloping struts connecting the legs to the base of
the vertical element. The ancient form of interconnect elements is through finger joints,
which have teeth and, eventually, even of gleaning and mecha (Figure 4). From the 19th
century, the links have been replaced with metallic elements such as: nails, screws, bolts,
metal bands, chicken feet and "T"s.

Figure 4: Ancient form of interconnect elements: models and drawing.

The models represent various type of bearing structure used in old roofs, serving to support
the teaching of subjects related to Construction Processes and Structures. The spatial
organization of the linear elements is still the basis of the project of metal structures. Civil
engineering students often carry out visits to the Museum in order to understand the
structural organization applied in old roofs. The templates serve to complement the
students’ training.
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4, Atelier of architect

The architect Alvaro Machado (1874 - 1944) was the first teacher of Architecture at the IST
of the Technical University of Lisbon, from 1911 to 1936. The room recreates the atelier of
the architect, installed in one of the room of their house, in Lisbon, and the contents of the
room were offered to the IST, by their daughters, in 2000. The work place was
meticulously built by Machado, since 1910, over years of use. All the furniture was
designed by him, and it composed of desk, tripod support, bookcase and banks. The
organization of the walls was the target of a careful record left by him, facilitating the
reconstitution presented in a specific room built inside the Museum space (Figure 5). The
selected elements includes: paintings and drawings of their architectural projects; drawings
and paintings made by colleagues and friends, namely Raul Lino, Ezequiel Pereira and
Miguel Queriol; draft scenarios designed by his father; portraits of masters like José Luis
Monteiro and from himself painted by Constantino Fernandes and Ferreira da Costa. The
drawings are made with pencil, ink and watercolor on paper. Some of their architectural
designs are placed in the archive of the IST (Caldas & Pera, 2002).

Figure 5: The re-creation of the work room of the architect Alvaro Machado.

5. Technical drawings

5.1. Architectural drawings

According to the publication co-hosted by John v. Caldas, on the occasion of the opening of
the replica of the atelier, the architect, in the designer, he was the author of a vast work
(Caldas & Pera, 2002). Some of the designs, organised in the framework of competitions,
works were also donated, complementing the furniture and belongings.

Figure 6 presents pencil drawings, ink and watercolour on paper of architectural projects.
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Figure 6: Pencil drawings, ink and watercolour on paper of architectural projects.

In the same booklet, Antonio Ressano Lamas says that "the quality of the drawings and the
aesthetic and historic interest of the environment preserved were notable and could not
immediately be dispersed” and so the IST zela "for your documents and projects and open
to researchers to study his work".

5.2. Construction drawings

The Museum has a huge collection of drawings executed by students, dating back since the
formation of the IST until after World War Il. Currently, the discipline of Technical
Drawing promotes, in each semester, a session at the Museum, so students can confront the
current way of representing technical documents, based on current standards, with the mode
of drawing at that time. Teacher exposes the key aspects of differentiation between old and
new drawings, in particular, the format of the drawing sheet, the type of stroke and the
applied colors, the mode of doing annotations and how to insert the dimensions, as well as
the evidence rigor of the old drawings execution (Figure 7).

Figure 7: Drawings of masonry and metallic structures and of a Machado’s project.

5.3 Material and tracing tools

Diverse type of tools used to trace drawings is also in exhibition in the Museum. The vast
set of elements clarify, students and visitors, about the old process of making drawing,
based in the use of pencils, ink or watercolor, and how to use scale rulers, squares and "T"
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rulers (Figure 8). The presentation of these drawing devicesallows students and visitor to
follow the evaluation of the way of tracing technical drawings.

Figure 8: Drawing tools.

6. Conclusions

In the history of the construction, process methodologies and scientific knowledges about
material and its behavior, have been evaluating to the actual mode of construct buildings.
The set of elements described in the text, was collected and kept in a Museu, and they are in
exhibition in a proper space, integrated in an engineer school, the IST. The Museu has an
important role in the dissemination of old construction methodologies contributing to a
better understanding of the current building processes and applied materials. The described
elements confirm the effective advances that occurred in construction knowledge,
methodologies and material. The Museu also supports the historic identity of the school.

The Museu contains several models made in wood probably executed by students in the
workshops implemented in the school by Bensaude, his founder, and as a new pedagogical
methodology more practical. In the context of the present Congress some constructive
processes were described in detail (a Pombaline cage, a set of wooden trusses, two models
of stairs and railings) as well as an atelier of the architect Alvaro Machado, and its
drwaings. These elements illustrate processes and methodologies that are not in use today
but they should be known to support teaching of old uses and methodologies concerning
civil engineering and architecture activity. The Museum is currently used as an educational
space, as a research archive of old construction technologies and as a room where
engineering-related events take place. The Museum serves the community and preserves
the historical memory of the construction activity.
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1. Introduction

The Building Information Modelling (BIM) methodology covers various sectors of the
Construction industry. A BIM project constitutes a complete and full database, considering
not only the digital geometric model, the most visible part of the process, but also the type
of materials projected to be applied in the building and its mechanical properties and
physical characteristics (Tardif & Smith, 2009). BIM interferes with all aspects involved in
a building project: the initial stage concerning the generation of a form (architecture); the
different phases of the structural study (structural solution design, analysis and production
of technical drawings); the quantification of materials and budgets; the construction
planning process (definition of geometric model for each construction phase); the usage of
the building (management and maintenance), in a later stage (Singh et al. 2011).

In a more traditional process of developing a project, each player uses a different and non-
integrated work methodology, as there is not a commun base of complete and updated
information for the overall project. This lack of process integration is one of the main
drivers for the loss of information and, causing a loss of valued through each stage.
Information is a key factor in management in the internal context, as well as the
relationship with the exterior. The BIM methodology, which combines the parametric
design, three dimensional (3D) models, element level information, coordination,
communication and visualization within the whole building lifecycle, is changing deeply
the way how information is managed within the construction sector (Eastman et al. 2011).
This new approach is based essentially in the integration of processes, supported by an
information rich 3D model which allows to seamlessly tracking the whole lifecycle of the
enterprise. As such, it is also expected that the whole process becomes more accessible to
the multiple entities that collaborate in the enterprise either while developing the design and
later in the management of the building.

In the context of the education activity in a Civil Engineering and Architectural school
some topics of BIM application were developed by students within MSc researches. The
main issue concerns the construction activity (Figure 1): Construction planning based on
4D/BIM models; Coordination and preparation of construction project using 3D/BIM
models; Analysis of conflicts over an architectural, structural and MEP model.

Figure 1: BIM uses — construction planning and coordination and conflict analyses.
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2. Conflict analysis based in an 3D/BIM model

The BIM methodology and the associated tools present themselves as a n usefull asset to
support the process of conflict analysis, as they make it possible to merge all disciplines in
an integrated virtual environment, the 3D/BIM model. The high level of detail and
visualization provided by a BIM model leads to a better collaboration between those
involved throughout the design. The aim of the first study was to evaluate the practical
capabilities of the BIM concept in the conflict analysis between building services, namely,
the water supply and drainage systems design, and the architectural and structural design
(Berdeja, 2014). As such, it was developed a 3D/BIM model containing the components:
architecture, structures and building services. The model was analysed oriented to the clash
detection between elements from all disciplines. The student learned to handle a BIM tool
and how to use it in the development of a specific task within the construction activity.

2.1 Generating the 3D/BIM model

The selected case study consists of a building of two floors, comprising the garage and
entrance hall, in the ground flor, and, the living room, kitchen, three bedrooms, two
bathrooms, one utility room and hallways, in the upper floor. In the generation process of
the BIM model’s architectural and structural components, all elements, such as walls,
windows, doors, floors, columns, roofs and footings, were created by adapting the 3D
parametric objects existing in the Revit library, in order to resemble closely the real case
(Figure 2). When modelling, the student has the first contact with a BIM tool improving its
skills.

Figure 2: Architectural and structural components of the 3D/BIM model

Next, the MEP (mechanical, electrical and plumbing) component of the BIM model was
generated, namely, the domestic hot and cold water supply system, the domestic wastewater
system and the rain water drainage system (Figure 3). The modelling process requires the
selection of appropriate parametric object and demanding for specific equipment
connerning the MEP component within internet networks, made available by software
houses. This way of working researching in internet networks became normal when new
technologies are used.
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The modeling was initially performed solely based on the architectural component of the
house, with no visual guidance from the structural component. The architectural model was
then supplemented with the plumbing fixtures. The piping diameters used in this work are
approximate values of those present in the real design, for it was decided that the
predefined nominal diameters from Revit were to be used.

Figure 3: The water supply and the wastewater drainage systems of the BIM model.

2.2 Clash detection

The BIM modelling process requires overlapping multiple disciplines that coexist in an
integrated manner, forming a complete model of the design. After each discipline is
modelled forming a unique BIM model, the collision detection can be performed. Conflict
analysis is an integral and very important part in the development process of a 3D BIM
model. This process consists in searching objects belonging to different disciplines that are
using the same physical space. The analysis of these inconsistencies is a critical task, since
they could eventually severely impact the construction process, causing delays, design
changes and increased expenses in materials and surpluses in the budget. The clash
detection analyses is another issue, very helpful in BIM methodology, that the students,
after developing the MSc study, is allowed to resolve in real and more complete project,
after in its activity as a professional.

As a first step, the modelling of the MEP component was carried out using only the
architectural component as guidance. That is, the structural component was not visible
during the MEP modelling. After through the handling of the components structures and
MEP, some of clashes were detect. Overlapping all the disciplines it is possible to change
some of the elements of the MEP services, in order to obtain a correct model with no
conflicts. Figure 4 presents some the realized changes needed to improve the complete
3D/BIM model of the house. The existing Clash Detective function in Revit is of great help
in conflict analysis and project coordination. This work contributes to demonstrate the
advantages of BIM in the conciliation and coordination between different specialties, as
well as the benefits of its application in conflict analysis in an engineering design.
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With this exercise the student learns: to model 3D BIM disciplines, forming a complete 3D
digital BIM model; to export the model to specific tools in order to performe conflict
analysis between BIM componnets; to judge the correction of information handled in the
process; the point out the main limitations found in the work; to use BIM tools as a support
on the development of a project.

Figure 4: Coordination of structural and MEP disciplines.

3. 4D/BIM model for construction planning

Another example of modelling and work developed over the 3D/BIM concerns the creation
of a 4D/BIM model addressing the construction project. The planning of the construction
activity is a crucial stage in the conception of a design, and involves the selection of
technologies, definition of work activities, estimation and resource management, logistics
and duration of each individual task, as well as all the dependencies amongst the different
tasks. Planning and scheduling in construction, involves the sequence of activities both in
space and in time, taking into account the allocation and resource acquisition, quantities and
space constraints amongst others (Pitake & Patil, 2013). The estimation for the duration of
the activities is a decisive stage for a good project and building planning, as the control of
the schedule, depends on the proper effort and duration estimation (Mukherjee & Clarke,
2012). Planning construction work is another discipline that can be supported in BIM
viewers and BIM modelling tools. The student is able to develop similar projects after in its
activity as an engineer.

3.1 Generation of a 4D/BIM model

In order to explore the BIM tools, as a support to construction planning, a 3D model of a
second study case was first created. Using the Revit software only the architectural and
infrastructure models of the project were generated. To create a 4D model the time factor
must be linked to the 3D/BIM model elements. After, by running the defined 4D model, it
allows the visualizations and analysis of the activity sequence for the construction. So, to
generate the 4D model for the present case, the Navisworks software was used (Mota,
2015). This software allows the interconnections amongst sets of 3D elements of the BIM
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model, with the planned tasks stablished in MS Project software. Briefly, the steps for the
preparation of the 4D/BIM model are: Export the Revit 3D model, saved in the NWC
format, to the Naviswork software as well as the MS Project planning file to the Naviswork
timeliner; In the Naviswork, the 3D elements of the models were grouped according to the
tasks defined in the planning. For this purpose, adequate “sets” were created. These "sets"
can be created by selecting the elements directly over the model, by executing "tree
selection” or by searching for its properties; Next the created "sets" were associated to the
planning and schedule of tasks and set for each task its category, that is, whether it is
construction, demolition, temporary activity or another.

3.2 Using the 4D/BIM model

By running the 4D/BIM model it is possible to visualize the planning simulation. Figure 5
shows a couple of frames, extracted from the simulation of this project. The practical part
of this work fell mainly in study of the 3D modelling using Revit, and applying a model for
4D construction planning. The simulation will probably never match the reality, with its
unforeseen, but this motivates the development of visualization technologies, trying to
reduce the gap amongst the digital world as the reality. The aim is to minimize the number
of execution errors, at least those believed to be predictable.

Figure 5: Construction simulation visualized in a 4D/BIM model.

In the process of modelling and application of the BIM model, the student had the
opportunity to learn how to handle a new tool, to judge what is the most appropriate
methodology of shaping the structure, to learn what are the requirements when using a BIM
Viewer (Navisworks), how to associate tasks to groups of elements in order to achieve the
simulation of the construction sequence. With this exercice the student learn several aspects
concerning planning the construction of a building, that will be usefull in its future activity
as an engineer.

4. Coordination of construction project supported on a BIM model

In a BIM process, the execution of a building project network would be superimposed to
the structure of buildings. Because the elements are delivered to the construction company,
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with the elements of the network components modelled with a high level of detail, during
the project development. In addition, in the BIM collaboration environment, the
construction company could be an integral part of those projects, according to the
Integrated Project Development methodology (IPD). In this 3rd study case a 3D/BIM
model was created. The model allow to support the coordination of phases of construction,
the extraction of maps of quantities, the input and deleting elements of the model, to change
slopes and coupling pipes, among other situations. The networks considered in the case
study were: sewage, water supply network and power grid. As part of the design review of
this another case, it was necessary to start the process by developing the 3D/BIM model of
the project (Silva, 2015). This item describes the various situations that occurred in the
workplace and conducts analysis of its resolution on a BIM methodology base, using the
capabilities of the BIM software used.

4.1 Building networks and analyses of conflicts

The software used checks and alert for the occurrence of transgressions between objects,
therefore, any errors that may appear in the construction are previously identified during the
design phase, reducing the number of errors and additional costs. The preparation work of
building networks on the basis of structure is a fundamental process that is performed on
site, because changing the path of the tubing is constrained due to the presence of the
structure elements. The analysis of the situation on the BIM model is done automatically.
Figure 6 presents one of the conflicts identified during the development of the model, in
this case, a conflict resulting from the interference between the pipe and a bunker
foundation.

Figure 6: Conflicts between a piping and a bunker structural element

4.2 Coupling elements

Changing elements, because they fulfill the same space in the same instant, it is a recurring
situation in Design-Build project delivery, because while the work is in progress some
projects are still being created. This led to one of the already implemented elements that
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had to be chopped in a certain area to allocate a coming slab foundation. Figure 7 (left)
presents the chipping area of concrete represented in a AutoCAD drawing and Figure 7
(right) shows the modelling of these foundations, in the BIM model created.

Figure 7: Docking area of the two foundations, in a CAD drawing and in a 3D/BIM model

5. Conclusions

The work enabled the knowledge of the subject BIM within a education context but
oriented to the real activity. Research on the subject has exposed several objects of study
covering BIM, from its origin to its application in the Construction sector, seeking to know
the reasons for his development and how this methodology has been developed. The use of
this methodology for the development of construction management emerged several
situations that expose the benefits of using BIM. All students have learned to handle a new
tool and how to use it for various purposes. In each case a 3D/BIM model is created and
applied oriented to different points of view, contributing to improve student’s skills. These
research papers are MSc thesis and they are made available on school website. This kind of
works contributes to the spread of BIM applied in several dimensions.
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Abstract

Adapting to the European framework in education, without thinking about
the approaches of UNESCO, assumed that there was no type of exclusion,
neither by subjects nor by profiles, however, we find a clear void regarding
the competencies that a professional of music must acquire, in their training
and for their employability. Not only in the strictest areas such as the
Conservatories, but also in elementary schools and at the University. Our
work required the help of professionals from music schools, because current
laws do not refer to work in the area of competences, except in some decrees
where professional competences are mentioned, or in other cases, where
reference is simply made to integrate the basic skills of primary schools. The
results were a proposal of basic Competences in music, which could include
both conservatories and music schools, regardless of the instrumental
specialty, which is a first step to establish a criterion that unifies the criteria
for this group of teachers.
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1. Introduction

Music Education in both Conservatories and Music Schools, is still adapting to the
European framework for learning, so it is not surprising that public administrations in the
field of education, be worried for a common framework in terms of training and education
is concerned. In the European framework, basic competences, questions and options for
curricular areas or subjects have been defined, as well as special classes, among which
music is found, for which it is necessary to define the key or basic competences in Music
that they are related to the basic competences to have a greater significance and quality in
education, attending to the diversity of training and employability.

The Conservatories and Schools of Music share a common student profile to Primary and
Secondary Education, and in some cases also Infantile Education, where the Basic
Competences are present in all their subjects, therefore, to duplicate contents means to load
the student of insignificant work at the same time you waste time and effort. The Didactic
Programming in the Conservatories went from being simple bibliography, to carrying out a
relevant elaboration with the LOGSE addressing the preparation of Didactic Units that
covered what was established in the Curriculum. Even today we continue, too many cases,
with the same programs, while in other educational levels and areas they have adapted to
what has been established by Bologna.

2. Theoretical framework

Music education in Spain, says Longueira (2011), is developed in three areas: professional
training, teacher training and music education in general training, these areas can be
adapted to the competence framework:

a) the skills that professionals from specialized music education should have. These are
areas that belong to professional music training and teacher training.

b) contributions of music education to the development of basic skills in general education;

c) properly musical skills that are developed in general education as part of artistic
education.

Also the Music Teacher National Association (MTNA) (s/d), approved in the annual
meeting of 2003 a proposal on the competences that should be acquired in Essential Skills
for the promotion of a lifelong love of Music, of which we quote some:

- Ability to internalize basic rhythms and pulse
- Ability to read music literacy
- Possibility of performing with physical ease and technical efficiency
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- Ability to work creatively, improvise, compose, harmonize and play by ear

- Ability to understand the basic elements of the theory, the harmony form, etc.

- Ability to respond to the interpretative elements of the composition to express the
emotional character of the music

- Ability to work independently and to solve problems

Lake and Downs (1984), long ago argued that the area of music involves creative
expression, skills in rhythm, communication skills, re-establish speech patterns, recall
memory, gross motor skills, sensory awareness, strengthening of the lungs .

We understand that the competition approaches or reduces the distance between theory and
practice, bringing together the procedural and attitudinal conceptual contents, thus
responding to traditional learning. In this sense, Bunk (1994, in Ribes, et al., 2004) believes
that a competent person in the professional field is one who possesses the knowledge, skills
and aptitudes necessary to develop a profession, solves problems flexibly and
autonomously, and is trained to collaborate in their professional environment and in the
organization of work. In the following figure, a comparison is established between the skills
that Bunk defends and the competences considered by Delors:

COMPETENCES (BUNK, 1994)
Techniques: related to owning and
developing professional knowledge.
Methodological: application of

LEARNING (DELORS, 1996)
Learn to know (know) to understand.

Learning to do (knowing how to do) in

knowledge to educational situations.

order to influence the environment.

Participatory: related to resources for
work in and with the group.

Learning to live together (knowing how
to be) to participate and cooperate with
the other

Personals: related to human resources to
face professional challenges.

Learn to be (know how to be) to live in
the first person.

Figure 1. Tipos de Competencias y aprendizajes. Source: Ribes et al. (2004).

From the previous figure we can understand that already at the end of the 20th century,
there was a clear relationship between competences and learning, today we still continue
with this debate in the context of music education, then, Delors' proposal is overcome or
understood, we continue trying to apply the Bunk's proposal, adapting it to the specific and
special field of music.

The only competition we find related to music in the educational context is the one known
as Cultural and Artistic, which changes its name according to Autonomous Communities
and adapts to its different decrees. But in no case does this competence refer to the
acquisition of theoretical-practices content, as it does in other subjects or subjects.
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3. Methodological framework

To collect information, we use, on the one hand and for the proposal of competences, the
exchange of information, sharing among all the participants, the proposed definitions. On
the other hand, and to know the profile of the participant, we used the on-line survey, which
allowed anonymously.

Our proposal went through different training courses, among whose objectives was to know
the opinions of professors of Conservatories and Music Schools, so that they could discuss
a first draft of basic skills in music.

Among the centers visited were 4 Professional Music Conservatories and 3 Music Schools,
with teachers from different specialties participating, both in common and instrumental
subjects. In addition, a course with the same characteristics was offered from the Regional
Ministry of Education of the Valencian Community, addressed to all the Professional
Conservatories of Music and Dance.

4, Results

Of all the reflections and proposals that contributed the results of the courses, finally a
general list of competences was made with their respective definitions, thus leaving the
following list:

- Rhythmic competence

- ditory / perceptive competence

- Vocal Competition

- Reading and Writing Comprehension Competence

- Interpretive / Communicative Competence

- Body Expression Competition (expression)

- Personal and Emotional Competence (relationship with oneself and with others,
group work, etc.)

- Competence to Learn to Learn

- Technological Competence

- Cultural, Artistic (know other artistic manifestations) and Musicological
competence.
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Among the reflections that we gathered from some teachers who wanted to participate, we
find:

Have you done any programming by
Competences? Why?

10

2
, I —
EP NO sl

Figure 2. Have you done any programming by Competences?. Source: own elaboration

When we ask if they have ever done programming by competences, we find a majority of
negative responses. The participants who did, did a programming by competences, or are in
process, in most of the cases, are because from the workplace has been required.

Do you know the Evaluation

2 Rubriques?

10

0 I
NO sI

Figure 3. Do you know the Evaluation Rubriques?. Source: own elaboration
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When the participants were asked, if they knew the rubrics of evaluation, they mostly
agreed, however, as we can see in the following figure, very few people use the rubrics to
evaluate.

What tools do you use to evaluate?

RUBRICAS DE EVALUACION MENTALES
RUBRICAS DE EVALUACION

LAS ESTABLECIDAS POR LA PROGRAMACION
La programacion

FICHAS

EXAMEN

CUADERNO DE CLASE

0

o

0,5

[E=N

Figure 4. Tipos de Competencias y aprendizajes. Source: own elaboration

For the question: Do you see the need to improve our training in terms of programming and
preparation of teaching materials? All the participants said yes

5. Conclusions

The first conclusion is that, with these competences, the participating teachers considered
that they covered all the necessary needs and abilities that the students should assume and
assimilate, when they finished their professional studies.

On the other hand, and attending to the results, we understand that it is necessary a specific
training for music teachers, in terms of didactic programming by competences, according to
their profile as a specialist and broadening their vision to be able to meet the European
framework in educational matters. We also verified that although the rubrics of evaluation
are known, there are very few teachers who apply them, some recognizing that they follow
the evaluation system by traditional exam, or taking into account what their didactic
program dictates.
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In addition, a training is required in this regard, both for Conservatoprios Profesionales as
for Music Schools, because clearly it is that they are different from the educational areas
where the key competences are already implemented, which are far, as has been
appreciated, by the opinions of the specialists, of which should be applied in Education and
Musical formation.
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Abstract

Since summer 2015 lecture videos are implemented in “inverted classroom”
teaching scenarios to teach material science to first year students studying
mechanical and automotive engineering at HTW Berlin. Lecture videos so far
cover subjects such as material testing, corrosion, composites, defects in
crystals, hardening mechanisms and materials families. These videos were
initially inspired by students. Each semester a set of lecture videos is
conducted during a one term semester project supervised by lecturers and
film experts (peer-to-peer approach). The peer-to-peer approach is an
important aspect because students’ needs and their perspective on teaching
material is directly included in the videos. Recordings of lectures were also
successfully implemented teaching general phase diagrams and the iron-
carbon-phase diagram. Both, lecture films and recordings of lectures were
used to study themes after class, prepare for classes (inverted classroom
scenarios) and the final exam. Students are familiar with videos as learning
source, enjoyed to work independently and not only according to contact
hours and were generally more active and better prepared during class
resulting in better grades. The teaching method “inverted classroom” and
class results directly relate to the quality of the video material. Practice
examples introduce the teaching method and evaluation of both, videos and
teaching method.

Keywords: lecture films, peer to peer approach, inverted classroom, first
year students, material science.
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1. Introduction

Lately, there has been a great deal of interest in using various types of media in conjunction
with more traditional teaching methods. One type of media is the use of audio or video
recordings comprising at least 5 different techniques: Crooka (2017), the other is
establishing short lecture videos of relevant course material: Pfennig (2016). Video
provides an audio and visual stimulus covering different learning methodologies.

There is questioning whether both lecture videos and video lectures might outgrow
traditional teaching methods. However, lecture videos are definitely a reinforcement, rather
than a replacement for lectures: Havergal (2015) so long as any video included is analogous
to the desired learning outcomes of the lecture: Al-Jandan (2015). Students place significant
value on the use of videos: Gulley (2016), Kon (2015) and viewed them as easy to use and
effective learning tools: Kay (2012). Regardless of lecture technique (in-front teaching or
video support: Saun (2017)) lectures demonstrating practical work enhance learning
outcome: Sarthan (2016). Lecturers must be aware that students tend to be overconfident in
their learning from video-recorded modules. Interpolated questions within online videos
were preferred by students and may increase the learner’s engagement with the material:
Rose (2016) and help to boost actual performance: Szpunar (2014).

Material Science for mechanical engineering students at HTW Berlin is taught via the
“design-led” teaching approach: Ashby (2013), Pfennig (2016) following the “inverted
classroom” teaching scenario: Berret (2012), Pfennig (2016), Pfennig (2017-1/2) having
positive effect on self-efficacy beliefs and intrinsic motivation in a blended learning setting:
Thai (2017).

Class results indicate that involving students directly into teaching activities (preparation of
lecture videos) can be very effective in getting students to engage in critical thinking:
Colorado State University (2015), Lord (2012); thus, producing deeper learning outcomes:
Goto and Schneider (2010). Well known methods are for example peer instruction: Ware
(2015), reciprocal peer tutoring: Simon et. al. (2010) or undergraduate teaching assistance:
Fingerson and Culley (2001). Therefore peer-to-peer lecture videos are successfully
implemented in teaching scenarios of the first year materials science course at HTW Berlin.

2. Concept of film making — the peer-to-peer approach

As “peer-to-peer”: Ware (2015) literally means “from students for students” this concept
was applied for planning and completing lecture videos. Since 2014 the 31-model has been
developed at HTW Berlin: OLP Online Lehre Plus /Online Teaching Plus (2016). This
model defines video as a channel in teaching by its intention:
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inform, instruct, give impulse

Information

Short video inputs to replace the traditional frontal type of
teaching basic knowledge for inverted classroom setups: Ashby
(2013)

Instruction

"How-to videos" to qualify students to work with
machines/setups respectively theoretical models for
| quantitative or qualitative research.

Impulse

Short documentary videos for advanced students serve as an
additional motivation and affirmation. These videos encourage
the individual to critically examine his or her own views and
promote cross-border collaboration.

Fig. 1. 31 Model Overview

All the teaching benefits are included when students are involved in the film making
according to the peer to peer teaching approach which applies well for films as lecture.
Effective operation of the lecture films is based on student’s experience and their special
needs when preparing for graded lab courses and specific topics in material science. Based
on students™ initiative films (lecture videos not video lectures) were produced to make
materials science lectures come to life. Up to now there are 43 lecture films ready available
on Moodle HTW and YouTube for students enrolled in material science classes. Therefore
4-6 students worked on a full concept and implementation and integration of three to six
lecture films, each of two to eight minutes long. Different film formats are chosen, such as:
power point, comic, swipe-technique or animation. The lecture screen play was proof read
carefully by lecturers, because each word has its weigh and needs to be fully correct. The
overall sense of sentences has to be clear and precise enough to be understood without
pictures. The film making was supervised by an OLP-film team of the HTW OLP Online
Lehre Plus /Online Teaching Plus (2015).

3. Setting the scene - lecture films in material science

Students enrolled generally come from multiple different educational backgrounds, which
is a benefit and a great challenge at the same time. For all students is necessary to study the
scientific background of material properties in order to understand the material behavior in
a mechanical design. Discussions are encouraged, but each student is responsible for her/his
own learning process with a great variety of teaching material being provided: Pfennig
(2016), Pfennig (2017-2). Still, so far students did not find these appealing enough to study
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properly so that courses were very challenging, often chewy and disappointing for lecturers.
Starting winter semester 2015, lecture videos -appealing to all students- had to be prepared
via self-studying according to the inverted classroom scenarios. Interpolated tests along
with lecture videos, micro-lectures and group homework accompanied by many other
teaching resources: Pfennig (2017-2) helped students prepare for the specific topics. In
class questions were answered and hands-on problems were solved preparing students for
graded activities adding to the entire course grade: Pfennig (2017-2).

It is very important to outline the inverted classroom method, course rules and the
assessment of lectures and lecture videos beforehand. So students were instructed in how to
work with the Moodle-course, what impact teaching sources may have on their learning
outcome and what was expected from their self-study periods right from the beginning of
the course. A summary of graded activities was given to the students so that they were able
to know exactly what percentage of the grading the particular lecture video test will have
and when it had to be taken. The plenum agreed on night exams contributing to the
individual study time of the class setting the time from 4 pm to 2 am the next morning.

The following lecture scenarios were chosen because these were stand-alone topics with no
accompanying lecture before or after.

3.1. Lecture scenario: Fiber reinforced polymers

Fiber reinforced polymers (frp) were introduced to first year students using 6 lecture films
using Moodle to provide the films and communicate with the students in winter semester
2015/16 as a voluntary study topic:

https://www.youtube.com/playlist?list=PLUOIZMSZYz5y8XYE1S09HIH60tSXIUERe

Groups of 4 students had to prepare one lecture film being able to explain the scientific
background properly. Other lecture films were subject of own responsibility accompanied
by voluntary lectures and small quizzes. In class questions were answered in plenum and
the open-source software “invote”: invote (2016), Simon et al. (2010), was used for peer
reviewing. In a first session students, who prepared the same lecture film worked as one of
six group given 30-40 minutes to summarize the main points of the lecture film on a special
template. During this time the lecturer was open for all questions arousing in the teams
answering those properly and helping to understand complicated scientific backgrounds.
This guaranteed the correctness of the teams™ final summary which was copied for all
students in class and uploaded in Moodle as a summary worksheet to prepare for the nightly
exam. In a second session students were divided into groups with 6 students each, so that
each team had one expert for each of the lecture film topics. All students were then asked to
briefly present their most important issues for the other team members and explaining open
question arousing from the summary sheets.
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The voluntary nightly online exam via Moodle gave the opportunity to gain extra credits to
the course and was taken by 19 students out of 36. All students taking the exam passed.
20% of the students scored with 70% or more (Figure 2) which accounts for a very good
result considering that this test was voluntarily.
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Figure 2. Results of voluntary nightly online exam on fiber reinforced polymers.

3.2. Lecture scenario: polymer structures

Polymer structures are only briefly discussed in a first year material science course for
mechanical engineers. However, students feel the need to study the differences compared to
metals more in depth. Therefore polymer structures was included in the curriculum, but
declared as self-study lectures based on lecture videos (Figure 3):
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Figure 3. Lecture films: fiber reinforced polymers (6 lecture films) (35:31 min),
(https://www.youtube.com/playlist?list=PLUOIZMSZYz5y8XYE1S09HIH60tSxIUERe)

In class questions were answered in plenum and the open-source software “invote”: invote
(2016), Simon et al. (2010), was used for peer reviewing. The compulsory nightly online
exam via Moodle (open until 2 am the next morning) added to the credits of the course (2
out of 60 possible grade points). In general most students passed the exam and more than
60% of the students score very good or excellent accounting to their good study skills and
deep learning outcome (Figure 4).
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Figure 4. Results of voluntary nightly online exam on polymer structures.

Students working on the lecture films found themselves deeply involved in polymers, fiber
reinforced polymers and film making techniques, both skills never being part of the official
curriculum. Thus contributing to high learning outcome and self attentiveness.

4. Evaluation and Discussion

Lecture videos appeal to many students and are therefore a probate media to encourage
students to self-study und gain good results for material science courses. These films may
also provide excellent requirements when inverting the classroom. Watching introductory
videos for lab courses and lecture videos to prepare different topics seem to lead to more
download activity and actual studying of the lectures. Notes and handwritten summaries
were brought along, mind maps and summary sheets were downloaded and memorized.
The additional learning material helped the students to understand the science behind the
results introduced in class or produced in the lab. Pre-test results (classroom response) were
partly improved and during group work groups worked homogenously with lots of
inspiration. Students asked important questions, initiated discussions, were eager to dispose
their knowledge and learn more of the details and even those students, who did not attend
the lecture classes increased their understanding of complicated correlations.

Since most lecture films are strictly under 5 min lack of interest was not an issue. E.g. 24
students averagely clicked 68 times on the polymer lecture films indicating that they
watched every lecture video approximately 3 times. Moreover, once the students started to
watch the films they completed it — with exception of the end titles.

Students involved in the making of the film found that they gained substantial knowledge in
material science. The students found themselves capable of analyzing and applying the
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suitable parameters to give profound information on mechanical properties. Moreover the
students were able to explain why materials behaved in a certain way, which they have not
been able to earlier when taking the traditional material science course.

5. Conclusion

Different lecture film formats were produced as guided student projects preparing necessary
self studying teaching material for “inverted classroom” lecture scenarios in an
interdisciplinary concept of teaching materials science. This peer-to-peer approach of
involving students into the implementation of teaching material was assessed as beneficial
in terms of student grades, concentration and attentiveness as well as ongoing lecture
procedures during class. Students were generally well prepared and able to work on
strategies to solve hand-on problems. The growing procedure of film making requires
dedicated students and lecturers, a very good concept and screen play as well as
professional guidance in film making. Students involved in the making of the film gained
substantial knowledge in material science.
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Abstract

Videos implemented in higher education are widely used by students and
provide an audio and visual stimulus covering different learning
methodologies. Lecture videos that are analogous to the desired learning
outcomes of the lecture are considered a reinforcement. These videos
covering scientific background on short sequences need to be of a certain
standard to gain students’ interest and become a fully accepted learning
material. Since summer 2015 lecture videos are implemented in “inverted
classroom” teaching scenarios to teach material science to first year students
studying mechanical and automotive engineering at HTW Berlin. These
videos were initially inspired by students resulting in the conduction of a set
of lecture videos during a one term semester project each semester. The
“making-of” is supervised by lecturers and film experts (peer-to-peer
approach). The peer-to-peer approach is an important aspect because
students” needs and their perspective on teaching material is included
directly in the videos. Because we were asked many times: what does it take
to prepare successful peer-to-peer lecture films this paper practically
contributes to those who are thinking about producing lecture videos and
implementing these in face-to-face lectures or online/blended learning
scenarios.
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1. Introduction - Setting the scene

Material Science is taught to first year mechanical engineering students at HTW Berlin via
the “design-led” teaching approach: Ashby (2013), Pfennig (2016). In the blended learning
setting implementing lecture videos into “inverted classroom” teaching scenarios: Berret
(2012), Pfennig (2016), Pfennig (2018-1/2) has a positive effect on self-efficiancy beliefs
and intrinsic motivation: Thai (2017). In general students viewed lecture videos as easy to
use and effective learning tools: Kay (2012) and place significant value on the use of
videos: Gulley (2016), Kon (2015). Videos provide an audio and visual stimulus covering
different learning methodologies. Presupposed the video included is analogous to the
desired learning outcomes of the lecture: Al-Jandan (2015) lecture videos are definitely a
reinforcement, rather than a replacement for lectures: Havergal (2015). Note, that there is a
difference between audio or video recordings of lectures and short lecture videos of
relevant course material: Pfennig (2016). This “making-of”-paper deals with the latter only
with students being involved according to the peer-to-peer approach: Ware (2015) where 4-
6 students worked on a full concept and implementation and integration of three to six
lecture films, each averagely two to six minutes long.

2. Getting started

Because the workload is quite high to our experience the production of lecture films is only
profitable for content that is not subject to change over at least a medium period, such as
basic scientific knowledge. The authors want to state that you do not have to have
professional skills or professional technical equipment to produce good lecture videos.
Most important is that the aim of the lecture video is included into the learning outcome ot
the course and that the content is clear and well prepared.

At HTW Berlin lecture films are content of a voluntary semester project during the 5"
semester of mechanical engineering (5 ECTS = 180 hours of workload). The highly
motivated students generally have no skills in film making. Required average outcome is 4-
5 minutes video of high quality per student. This appears to be little, but it is a very good
output measured by the sum of work packages comprising of:

Writing a script / screeplay
Preparation of assets e.g. illustrations
Text / Voice-over recording

Camera setup and shoot

Editing and post-production

Finish and delivery

o gk whPE
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Usually one student has illustrating skills. Voice recording is done by interested students
and all project members usually learn filming and cutting throughout the project.

In a kick-off meeting all the boundary conditions, such as deadlines, length of films,
content and type of lecture video, composition of the script, etc. are explained in detail.
Children books help students understanding the necessity of the correlation between text
and illustration, with text explaining exactly what the viewer sees in the picture.
Complicated scientific background knowledge has to be explained in a simple — but not
trivial — way and at the same time visualized in detail. For example: “Lattice defects raise

the strength of an engineering material”. Here not only the defect has to be illustrated
because the increased strength is the more important detail (Figure 1).

Illustration of defects Illustration of defects and increase in
strength

Fig. 1. lllustrative interpretation of the text: “Lattice defects raise the strength of an engineering material ”

3. “Making-of” peer-to-peer lecture videos
3.1. Equipment

Concerning all studio and production equipment we promote the KISS (“Keep it simple,
stupid”) principle, reducing overall costs and efforts. In our projects we try to focus on the
product not on production where ease of use of the equipment is most important. Even a
smartphone, maybe with a dedicated photo/filming app, can be sufficient. Good content
makes a good film, picture quality is secondary.

Camera: To recommend a specific camera model would be inappropriate. Basic demands
at the time of writing are (most modern smart phone cameras meet these requirements):

e Aspect ratio of 16:9

e  Picture size of at least HD 720p (1280 x 720 pixels).

e Recording of standard formats, that are transerable to a PC for post-production

o A framerate of at least 25 frames per second (fps)

e Compression rates not too high. A higher bitrate means better picture quality.
YouTube recommends 5 Mbps for 720p and 8 Mbps for 1080p footage.
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Stabilising the camera is of great importance. When doing a cutout animation you usually
have a so called top shot, which means the camera is filming a table from the top. You can
help yourself and realise a top shot with a camera on a side arm with a standard tripod and
basic tools from a hardware shop (Figure 2).

Fig. 2. DIY setup of a top shot

Software: The set of features needed for simple post production tasks is pretty
straightforward: e.g. transitions, filtering and basic color correction, text tools, maybe time
lapse and slow motion, simple animation of graphical content, audio syncing and editing,
and finally the export into popular end formats for delivery. The learning curve in using the
editing software shouldn’t be too steep. There are products on the market aiming towards
exactly these users, and most of them are reasonably priced. We have been using several
software solutions in post production. A good option is Black Magics DaVinci Resolve.
Being a professional colorist tool, the recent versions have been extended with editing tools
and the basic version is even free of charge.

Lighting: Lighting the scene is important because, if a set is well illuminated any filming
can be done with a faster shutter speed, i.e. shorter exposure times, which lead to less
motion blur. The effect is quite subtle, but a picture with more contrast is simply more
interesting than a flat picture. Expensive lighting equipment isn’t necessary. The smart use
of available light like daylight is one trick to get this done. Any set of strong lamps can be
suitable as long as they match in colour; a mix of differently coloured light sources is not
recommended. Setting white balance correctly during production is very important. Trying
to match recorded material with different white balances in post production is very tedious.
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3.2. Treatment and Script

Words before picture! This order produces a successful lecture video meaning that the
script becomes the most important vulnerable and agile part in the “making-of” production
pipeline. Once the text has been recorded, changes that have to be done in the post
production are time consuming, often of minor quality and a hassle throughout the entire
workflow, leaving students motivation behind. Our advice is to thoughtfully take care of the
development of the script and only accept it if all criteria of the lecture videos content is
met.

It helps the student group to consider the script as means to deliver a podcast where the
overall sense of sentences has to be clear and precise enough to be understood without
explaining pictures. Language has to be clear, sentences rather short than convoluted, easy
words and extra explanations for technical terms are highly advised. The lecture screenplay
is proof read carefully by lecturers, because each word has its weigh and needs to be fully
correct. Abbreviations should be avoided because an external voice-over artist not
emerging from the student group only reads what is written.

B Spannungs-Dehnungs-Diagramm

Fig. 3. Typical script, here: stress-strain-diagram

The script itself contains the content, the setting of the scene, embedded texts and drafts of
the illustrations as well as the time of the scene (Figure 3). This helps the students to focus
on the text, but already visualize roughly how they want to produce a scene. Documenting
the time, actually measuring the time while reading the text out loud, helps to stay focused
on the 5 minute limit and the most important contents.

3.3. Voice-over

The text and its content sets the frame and the pace of the film. Therefore the use of plain,
concise language while not speaking too fast or too slowly is highly recommended. Having
a great script read by a boring voice would be a waste. This doesn’t mean you have to hire a
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professional voice actor. The genuineness of an amateur who is all over into the topic can
radiate a lot of sympathy. Sympathy is one important key to the audiences attention and
therefore to the audiences willingness to learn about the content. When redording voice
overs in the studio there are some things to keep in mind:

1. The text printed out for a voice-over recording should use font size (16 pt) to
guarantees better readability. Pauses should be indicated by blanks.

2. For the recording understandability - not the perfection - is most important. We
used a semi-professional plug & play USB large diaphragm microphone Rode NT-
USB.

3. When choosing a room for recording, most important features are as little reverb
and ambient noise as possible. A rather small room with carpet and curtains,
upholstered furniture and maybe some soft material, like foam material on the wall
as sound absorbers will do the trick.

3.4. Production — The film shoot

Depending on how streamlined pre-production is and how efficient post-production is, the
shoot itself seldomly eats more than 40 % of the overall time budget. However, anything
that hasn’t been planned, wasn’t paid attention to, misjudged, forgot in pre-production will
slow down, delay the production even to a degree where it comes to a standstill. Having to
do a pickup shot can be tedious, and a re-shoot is in most cases awfully painful, sometimes
even impossible. Therefore it’s highly important to not only stick to the script 100% and
execute it well, but to double check, wether something is possibly missing in the script.
Always do alternate takes, just to have a choice later in post production.

Having a dedicated studio gives you more freedom and planning security and therefore
makes production processes smoother. We had to set up the scene for every film series
separately on different locations. This is not ideal, but doable. We did film shoots in sprints
in rather short time frames. It’s just a lot more efficient, especially if you produce more
than one film in one go. Once the scene setup has been done, we recommend to leave it as
is, until the shoot is done. Setup and deconstruction during a production is
counterproductive.

4. Examples of lecture film techniques and evaluation

Up to now there are 43 lecture films ready available on Moodle HTW and YouTube for
students enrolled in material science classes. These comprise of different film formats, such
as: power point, paper cutout animation, comic, swipe-technique or animation (Figure 4):
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How-to Cutout animation digital Cutout animation hand  Stop motion hand drawing

colour drawn black/white
https://www.youtube.c https://www.youtube.com/

om/playlist?list=PLU https://www.youtube.com/p  https://www.youtube.c = playlist?list=PLUOIZMSZ
OIZMSZYz5wWwHGS9VE laylist?list=PLUOIZMSZY  om/playlist?list=PLU Yz5wUIfwge0VTxKokobD
u-5DWamsktUvtx7 z5zu50BgrsbpySESNdJ3Cu  OIZMSZYz5y8XYE1SO ~OOK7

px 9HIH60tSXIUERe

Fig. 4. Film formats realized at HTW Berlin according to the peer-to-peer approach.

Based on our experience Table 1 summarizes the needs and the chance of success in the
procedure on deciding on the film format:

Table 1: film formats realized at HTW Berlin according to the peer-to-peer approach.

Film format Set up and Recommended content Definitely requires

production llllustr. Speak. Cut.  Dir.
Phot.

Cutout animation Easy to all X X X X
medium

Adding motion pictures  medium Samples and examples X X X

Fast motion real time medium all X X X X

drawing,

How to video easy Laboratory, manuals X X X

Live-action movie

Screenplay advanced overview X) X X X

Handdrawing advanced All, detailed scientific X X X X

Stop-motion technique information

Power-point animation  easy All, detailed scientific  (X) X X X

information
Video scribe using Easy to all X) X X X
hand drawn sketches medium
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In general the choice of a lecture film format has to suit 3 boundary conditions:

1. Learning outcome of the lecture (e.g. overview, introduction or precise instruction)

2. Technical support and surrounding (e.g.: professional illustrator or artist for
sketches, equipment, guidance by professional director)

3. Motivation of the student group to decide on a technique (if they are genrally
happy with one technique the lecture film will be a success no matter of the
technique)

Students state that the film format has nearly no influence on the “joy of use” and on their
learning progress (Figure 5).

Lecture videos were preferred by a factor of three compared to books or the face-to-face,
because they may be used time and place independent and the explanation is given directly.
33% percent of the students state that lecture videos give an extra degree of freedom in
their learning methods. In general the combination of interactive online lectures and quizzes
with the videos provides a highly appreciated learning environ-ment: Pfennig (2018-2).

Students working on the lecture films found themselves deeply involved gaining substantial
knowledge in material science as well as in film making techniques. Both are skills never
being part of the official curriculum, but contributing to high learning outcome and self
attentiveness. The students found themselves capable of analyzing and applying the suitable
parameters to give profound information on mechanical properties.
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Fig. 5. Preference of video format in first year material science. (multiple choices were possible).
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5. Conclusion

Lecture videos can be successfully produced by guided student project groups preparing
necessary self studying teaching material for “inverted classroom” lecture scenarios in an
interdisciplinary concept of teaching materials science (peer-to-peer approach). Different
film formats such as: power point, comic, cutout animation of avaragely 5 minutes of high
quality video is produced per student. These videos need to be of a certain standard to gain
students™ interest and become a fully accepted learning material. Therefore lecture
screenplay was proof read carefully by lecturers, because each word has its weigh and
needs to be fully correct. The overall sense of sentences has to be clear and precise enough
to be understood without pictures. Filming can be done with any kind of camera of
sufficient quality. Suggestions for lighting, pre-/ and postproduction equipment are given
with respect to a tight budget, always keeping in mind the teaching outcome, not the
perfection of film production. The following suggestions help to produce successful lecture
videos:

1. Peer-to-peer approach: involve students in the film making and benefit from their
learning experience

5 min length the most

KISS: keep it simple: applying to equipment, language and pre/post production
Screencast/treatment is perferct before starting to illustrate

Always illustrate the meaning of the sentence not the keyword (example: bone has
high strength: not the bone, high strength is the meaning).

a s~ wnDn
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Abstract

This article focuses on the necessity and inevitability of organization of ESL
students’ self~work with the help of free online platform Trello Board. The
authors point out that the use of such information and communication
technology as Trello Board increases learners’ metacognitive awareness of
self-regulation and self-assessment in ESL. The authors also indicate the
facilitation of active feedback between ESL learners and their instructor as
well as peer-review. The authors share their experience of the use of Trello
Board in the educational ecosystem of Bolashak Academy in Kazakhstan.
According to the authors, Trello Board provides a broad range of features to
control students, maintain their level of motivation, and develop their
collaboration in various project works or academic writing tasks.
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1. Introduction

The modern educational process involves the teacher-student interaction, peer-review, and
students’ autonomy. The context of contemporary education makes students actively
participate in the educational process, get involved in all types of assessment, determine the
specifics of learning, based on their needs and interests. University rating system considers
higher education ESL students’ self-work as an essential part of the entire educational
process and, therefore, allocates at least 50% of the total amount of all academic hours to it.

In the development of students’ self-work, teachers are looking for new innovative ways by
the attraction of information and communication technologies to develop learners’
metacognition for maintaining motivation, foster reflective thinking, and self-regulation.
However, any teacher should thoroughly pick the suitable technology; otherwise, the wrong
choice would cause such inconveniences as a lack of time to adopt a chosen technology to
working autonomously as well as constantly changing requirements. Furthermore, not all
technologies may become immediately introduced and should be understood not only as a
means to surprise or an extraordinary product creation but also as a way of efficient
performance control and teacher-student or peer communication.

2. Literature Review

Foreign-language students’ self-work involves the research and design of works that should
be carried out, working out the material that should be covered, or picking the additional
material on the passed topic to elaborate on them. However, without the direct participation
of the teacher, supervising the process of independent training of students, self-work is not
efficient because even the most diligent students need control, recommendations, right
planning, estimation of the quality of the found sources and systematization of all
information. Also, the homework should be timely checked and commented to help
students be on track. Otherwise, students’ motivation will decrease as well as little self-
regulation and critical thinking skills will be developed.

Students’ self-work involves setting goals and selecting relevant sources through the
internet as well as assisting in students’ self-reflection and providing feedback on peers’
works. It, consequently, leads to analysis and evaluation related to Bloom’s Taxonomy
proposed by Benjamin Bloom in 1956 of the 20th century as the classifier of six levels for
the structuring of educational purposes while designing lessons and scoring systems
(Bloom, 1956). Having taken Bloom’s findings as a basis, two researchers Apaydin and
Hossary (2017) linked “metacognitive instructional techniques” with “students’ self-
awareness and performance, which has immediate practical implication for student learning
and success.” So, learners’ metacognition cannot be developed without the help of teachers’
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instructions, and as Wei (2008) claims, learners’ autonomy development depends on
teacher’s role not only in teaching language but also in cultivating students’ metacognitive
awareness. Wei (2008) also adds that learner’s autonomy is not shaped in the classroom but
when working independently with the help of skilled teachers’ support and guidance.

Meanwhile, Pombriant (2013) argues that students, who learn subjects without teachers,
soon start suffering from the lack of motivation because nobody can inspire or encourage.
In other words, nothing can substitute personal presence of a teacher and his or her
contribution to the educational process (Pombriant, 2013). Additionally, some analysts
ensure that learning exciting things assisted by teachers’ presence and timely measures
directed to explanation and clarification does not require any gaming elements, whereas
boring or difficult subjects will hardly ever be fulfilled even with various badges or other
appraisal forms (Stamford, 2012). So, students’ metacognition can hardly be developed
without the assistance of more experienced and qualified specialist. At the same time,
according to Ajideh (2009), autonomous learning and metacognitive awareness can be
interconnected and suggested as essentials for teaching and learn foreign languages only if
the teaching approach meets learners’ assumptions and expectations.

Unfortunately, for the last several years, researchers have indicated the severe crisis in
education caused by the rise of interest to different games. According to infographics of
Knewton Project, annually, 1,200,000 students drop off colleges and universities because of
the lack of interest in the educational process and chosen subject. At the same time, each
human spends three billion hours a week for playing computer games. Moreover, five
million people allocate forty-five hours a week to engage in online arcades and strategies.
At the same time, students suffer from their unwillingness to spend time at the computers
for their learning purposes but for playing games or chatting in social nets. Hence, teachers
should find an efficient instrument to help overcome the crisis in education connected with
the unwillingness of students to be taught due to the extinction of interest and desire but
using their passion to the elements of gamification such as colorful marks, deadline set, and
visualization of the process of implementation of self-work tasks.

3. Hypothesis

In this regard, favorite among testing engineers and developers web technology Trello
Board was chosen as a way to facilitate the assigned for students’ self-work fulfillment of
tasks and effective control in the educational space of the university. Copyright, as of
October 17, 2016, fixed the form of students' self-work organization on Trello Board before
used for project management (Kalizhanova, A.N. et al., 2016).
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Such Trello Board’s features as fragmented information and access to the new content only
after the consolidation of the already learned; an optical reflection of students’ progress and
synthesis of new skills, were expected to strengthen learners’ interest and motivation. They
should also make learners self-evaluate their abilities for further learning and allocate time
to complete assigned tasks (Figueroa, 2015). Hence, Trello Board seemed to be entirely
coincided with students’ needs and allowed creating various courses in line with the annual
curricula (see Figure 1).
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Figure 1. This figure demonstrates one of the classes designed by the teachers

The elements of gamification were expected to help students cover the most prominent part
of target material during their self-study — more than a half of a total amount of all
academic hours in the first semester.

For the students from other districts or regions, Trello Board was expected to solve the
issue of management and control of homework assignments that had to be fixed efficiently
by English teachers and university authorities; otherwise, the allocating for self-study hours
would have been wasted, and students would have taken that as a given.

4. Objectives and Methods

The following research took place in the Private Institution Bolashak Academy and
Karaganda State University named after academician E.A. Buketov, which three teachers
had been first among local educators, who decided to introduce the Trello Board in the
educational ecosystem for full-day and part-day students (Kalizhanova, A.N. et al. 2016).
The study aimed for thorough examining of Trello Board effectiveness for ESL students’
metacognitive awareness of autonomy development. The total number of ESL learners
involved in the study equaled 18 four-year grade graduates, divided into two groups of 9
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persons each — the control and the experimental respectively. The control group consisted
of ESL learners, who checked their homework assignments at the beginning of each class
and get the tasks from the instructor by email. The students of the experimental group were
invited to join ESP C1 (Critical Thinking Reading and Writing), where all self-work tasks
had already been organized in weeks with set deadlines and colorful marks for each week
designation.

5. The Flow of the Experiment

Trello Board attracted students of the experimental group to join the particular course,
designed by their teachers for self-work realization. Once joined, students could create new
cards independently, comment on each other's tasks, prolong deadlines, and receive
comments from teachers even staying at home. Invitations for students to join the board
were sent by e-mail, after which each student, following the link, had to register on the site
www.trello.com to become a participant of the course, developed by the teacher. Trello
board allowed monitoring all spectrum of students’ work, either in class with the teachers
or at home independently, without any additional financial contribution from all parts
involved in the educational process. The system of creating as many cards with various
topics as needed made the process of studying productive and time-friendly because all
necessary for covering themes could be arranged on one board with scheduled dates for
checkups and final tests.

Trello Board elements of gamification were implemented through creating checklists,
colorful marks, and deadlines where the color of the card changed as students approached
the scheduled date of submitting the assignment (see Figure 2).
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Figure 2. This figure demonstrates the elements of gamification implementation of the educational process on
Trello board.
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Teachers could follow their students’ ongoing and summative progress, provide feedback
and comments, and organize peer-review interaction and cooperation where any board
participant or a teacher could be easily reached any moment despite the physical location.
The mentioned above Trello Board features made the process of learning more intensive,
motivating, and engaging that allowed the students to move further in their self-learning.
Trello board assisted in building students’ autonomy by providing a space for teachers’
creativity by assigned for self-study material organization at one place. The teachers
decided to focus on speaking and listening ESL activities; therefore, they organized

grammar practice as a homeschooling system, creating cards with grammar topics for self-
practice (see Figure 3).
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Figure 3. The figure demonstrates the organization of grammar practice for students.

Trello Board provided not only a metacognitive awareness of learners’ autonomy but also
such higher order thinking skills or HOTs as analysis, evaluation, and synthesis (Bloom,
1956). The students managed to allocate their time to one or another task accomplishment
and further self-work planning by analyzing strengths and weaknesses. Moreover, peer-
review and mutual collaboration developed the learners’ capability of evaluating peers that,
in turn, improved the ability to synthesize (Bloom, 1956). For example, the task to work on
a particular listening topic, according to Bloom’s Taxonomy, was for lower thinking skills’
production (Bloom, 1956). However, teachers asked students to record their voices while
shadowing or repeating after the native speaker, submit the tracks to the Trello board, and
evaluate each other’s recordings for accent, fluency, or accuracy; therefore, the activity
turned into HOTSs oriented.

6. Results and Criticism of Trello Board

Interestingly, almost all students of the experimental group rejected Trello Board as a
comfortable working instrument, claiming that they would better to work as the control
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group students. The students of the experimental group complained about the necessity to
enter the Trello Board website required the password that had often been forgotten.
Interestingly, the generation born with mobile phones in their hands and spent all their time
on Instagram and other social nets found challenging to work on the web-platform. At the
same time, the students of the control group asked teachers to assign self-work tasks on
Trello Board too, indicating an excellent visual effect from the availability of all material at
one place. Nevertheless, when, in three months, the groups traded areas, the situation
repeated: the students of former experimental group regretted leaving Trello Board,
whereas the ones of previous control group started complaining about difficulties with
password memorization and necessity to enter the Trello Board website.

Although the teachers considered Trello Board as excellent for facilitating the educational
process and making it more entertaining and autonomous, they did not expect that such a
distant approach requires even more control from their side because students tended to
cheat having been tempted by things provided by Trello. For instance, learners could mark
checklists as done without spending time on the task; therefore, the teachers had to return
some traditional forms of control such as tests or discussions in the classroom. This fact
proved that visual elements could easily tempt both students and teachers to start using
them everywhere without any point (Zaino, 2013).

7. Discussion

Nevertheless, the teachers of Bolashak Academy’ example with Trello Board and its
exciting features proved the possibility to succeed in achieving high educational results if it
is used in moderation under adequate control from the side of educational authorities.
Thanks to Trello Board, the teachers could remove computers from English classes
devoting all class time to discussing and debating various topics while working with the
experimental group. At the same time, the use of Trello Board as a connection between the
learners and the teachers improved both personal and professional mutual attitude and
relationships: the students highly accepted the teachers' credibility due to latter’s dedication
to the learners’ self-work. Moreover, the teachers’ hard work and 24/7 communication with
the students made the last more responsible for their self-work than before the experiment.
So, Trello Board was recognized as a fantastic tool for metacognition development because
it made possible to regulate students’ self-work more efficiently due to the interconnection
of interactive approach and such traditional forms as a teacher’s presence and teacher-
student collaboration.

The educators’ expertise was spread among different departments of their university to
provide students with the more qualitative organization of self-practice with or without
teachers’ presence in the classroom. Moreover, the same teachers organized the flow of the
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project Creation of Trilingual Electronic Dictionary of Biological Terms with
Linguacultural Components within the framework of grant funding of the Kazakhstani
Department of Education on Trello Board and helped all Project participants join for their
active mutual collaboration for the next three years.
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Abstract

Pedagogical competence is not always part of the skills set of science
educators at research intensive universities. Thus, the Academic Developer
(AD) in the Faculty of Natural and Agricultural Sciences (NAS) at the
University of Pretoria makes use of the Pedagogical Competence Model in
order to help develop lecturers’ pedagogical competence. The overall aim of
the study is to support lecturers to have a clear focus on student learning;
assist them to development their pedagogical skills over time; and to adopt a
scholarly approach to teaching and learning. Peer reviews are compulsory
for probation candidates (newly appointed) as well as staff applying for
promotion. In 2017 a total of 58 lecturers were reviewed by the AD, and 26
of these lecturers completed an online questionnaire that was intended to
establish the influence the AD’s reviews had on their teaching practices.
Subsequently interventions were planned aligned to the perceived needs for
development. The project is still in progress, but results from the 538
members who already received training during 2018 indicate improved
understanding of student learning and great appreciation for the support.

Keywords: Science education, pedagogical competence, continuous
professional development, student learning.
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1. Background

The University of Pretoria (UP), a research intensive university in South Africa, has
adopted a hybrid teaching approach and lecturers are expected to augment face-to-face
lectures with online material. However, not many lecturers have knowledge about learning
styles, learning theories, questioning- or engagement techniques. Thus, the Academic
Developer (AD) in the Faculty of Natural and Agricultural Sciences (NAS) at the
University of Pretoria conducts training workshops and presents lectures in order to help
develop lecturers’ pedagogical competence.

At UP every academic staff member needs to submit a teaching portfolio when they reach
the end of their probation period or when they apply for promotion. A peer review is part of
that portfolio and it involves a class visit from the AD on invitation from the lecturer. The
AD does an observation based on an observation sheet with pre-determined aspects, such as
how: the mood is set during the introduction, connections are made to prior knowledge and
the big picture, students are motivated, students are engaged, and how learning is
monitored, and finally how the conclusion of the lecture is conducted. The AD then
compiles a written report and shares it with the lecturer. Suggestions for improvements are
discussed and follow-up visits are arranged where needed.

The AD also conducts training sessions to guide the compilation of a teaching portfolio and
that offers an ideal opportunity to share educational principles such as learning styles,
learning theories and classroom management skills in a stealthy way. The combination of
practical advice from the peer reviews and theoretical advice during the writing of their
teaching portfolios allows the AD to tailor her training based on actual needs (see Table 1).
The AD is aware of the fact that teaching practice can be hard to change (Olsson, 2015), but
through personal involvement and enthusiasm from her part, as well as making it practical
the possibility is increased that conceptual change strategies can “become part of teachers’
normal routines” (Duit & Treagust, 2003: 684).

Although the Academic Developer (AD) supports lecturers in their teaching capacity, the
extreme pressure to perform in their research outputs, often causes lecturers to not
recognise the need, or make the time to receive assistance. Therefore, in order to ensure that
the lecturers participate, the Deputy Dean for Teaching and Learning in the Faculty of
Natural and Agricultural Sciences suggested continuous professional development aiming
at the attendance of sessions on teaching skills to be included as one of the key performance
indicators for lecturing staff. The Academic Developer has suggested a list of topics to train
and support lecturers individually and in departmental contexts. This list is based on her
observations during peer reviews of teaching that were conducted during 2017 (n=58).
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2. Theoretical Approach

The theoretical framework for the project is based the Pedagogical Competence Model
(Olsson & Roxa, 2013), but adapted to the local context, see Figure 1. The theory
component is the starting point for this project, because lecturers need some theoretical
foundation. In the planning step, faculty members plan the implementation of the new
knowledge in their classes, with the help of the AD. In the practice step they implement an
intervention or changed strategy, supported by the AD and finally in the observation step
they collect evidence about their students’ learning and perceptions. They can collect data

with questionnaires, focus group interviews and observations to interpret with the student
grades.

THEORY

knowledge about
teaching and student

/ learning

Observations Planning

of teaching and
student learning

\ PRACTICE

teaching
skills

of teaching

Figure 1. Pedagogical Competence Model. Adapted from Olsson and Roxa (2013).

3. Methodological Approach

3.1. Phase 1: Conducting Peer Reviews

The first set of data that informed the establishment of the project was collected from 58
peer reviews done in the faculty during 2017. Faculty members invited the AD to attend a
lecture and the AD observed the lecture according to pre-set criteria that were known to the
staff member.
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3.2. Phase 2: Questionnaire to participants of peer reviews

When 45 peer reviews were conducted, a questionnaire was sent out by the Deputy Dean to
these colleagues to establish their perceptions about the experience. The instrument was in
Qualtrics (online survey instrument) and included structured and open questions. We
received 26 responses back (58%).

3.2. Phase 3: The Training Interventions

The AD planned the training sessions to address the needs as identified during the peer
reviews. The book by Ambrose, Bridges, DiPietro, Lovett & Norman (2010) was used to
facilitate sessions of “how learning works”, and the work by Dweck (2006) was used to
explain the importance of a growth mindset. The AD started training sessions in February
2018 (see Table 1). The following topics were presented, in different formats: 1) learning
theories: in printed format via the Learning Management System (LMS) to supply
theoretical knowledge; 2) “The art and science of presenting a lecture”: presentation format,
3) writing good learning outcomes: as a workshop. Faculty members were required to sign
up for the session(s) they wanted to attend, but can also request a specific session and
format, such as a workshop to revise study guides for a particular program. The teaching
assistants were also identified as a group that needs training and they are included in this
project.
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Table 1. Table 1. Conducted training session between February and April 2018.

. Targeted Number of .
Session . Data collection
audience attendees
. . Student 246 (7 depart-
Soft skills in tutorials and .
. . assistants & mental Feedback form
practical sessions .
demonstrators  sessions)
Compiling a teaching portfolio Open to all 48 (4 sessions)  Feedback form
Departments 134 (6 depart-
Introduction to the CPD menu at p. . (6 dep
departmental meetings that invited mental Feedback form
P g the AD sessions)
The art and science of presenting ~ Open to all 36 (2 sessions) .
Minute papers
a lecture for anyone
Newly 15 (2 sessions)
How learning works (workshop) appointed Feedback form
staff
How learning works (lectures) Open to all 42 (3 sessions)  Minute papers
Using the growth mindset for Open to all 17 (1 session)

learning

Total:

538

Minute papers

Source: Constructed by author (2018).

The project is ongoing and new sessions will be added as the AD identified relevant topics
or as requests are made by departments.

4. Results

The project has multiple phases and is a work in progress, but will now be discussed in
terms of the phases that has been completed.

4.1. Phase 1 Results

Thematic analysis of the reports written by the AD revealed the need for development in

the following areas listed in Table 2:
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Table 2. Areas identified for training

Area

Perceived problem

Structure of the lecture
Learning outcomes

Activating prior knowledge
Themes

Connections

No introduction or conclusion
Not shared with students at all and poorly formulated
Lack of prior knowledge not realised or managed

Not identifying and highlighting the big ideas in the
module

Not assisting students to form connections

No clear indication that different learnings styles are

Teaching style
gsty accommodated

No attempt to monitor learning by including some

Monitor learnin ] .
g formative assessment activities

Engagement Lack of student engagement
. No attempt to create a positive class room climate/safe
Class climate .
learning space
Work is not made relevant. No relevant examples are
Relevance

used.

Student questions Not handled appropriately

Source: Constructed by author (2018)

The themes were recognized as basic pedagogical knowledge that was not in action in some
lectures and an appropriate intervention was planned. It is worth mentioning that excellent
examples of student engagement, use of clickers to monitor learning, positive class climate
and group work were observed.

4.2. Phase 2 Results

The results from the questionnaire conducted with reviewed colleagues in Phase 2 were
positive and encouraging. One participant said: “Meaningful time to reflect on my teaching
practices with someone who understands student learning, which is something most
lecturers have no clue about themselves”. The results also indicated that there was trust
placed in the AD as shown by the following quotation made by another colleague: “I
realise that the AD is busy. Follow-up sessions (even uninvited) would be appreciated and

constant feedback on how to improve for the benefit of the students. Suggesting creative
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ideas on how to present ‘boring' sections of the work to not only inspire the lecturer but to
motivate the lectures to inspire the students.” The comments in the survey assured the AD
that the intervention is needed and welcomed.

4.2. Phase 3 Results

The results from Phase 3 were collected during each training event in the format indicated
in Table 1. The teaching assistants (n=246) completed a Likert scale (4-way) question about
the six different topics discussed in the training and on average 91.6% marked the
“valuable” or “absolutely necessary” options. The departmental introduction feedback had a
4-way scale as well (from strongly agree to strongly disagree) and 93% chose the two
agree-options indicating the training menu has a “variety of sessions” to choose from,
similarly 92% voted positively that there are “more than one session they would like to
attend”. The fact that 75% indicated positively that “there are topics that they have never
heard about” indicated the need for CPD.

The minute papers required the attendees to provide a response to the following question:
“What have you learned today that you will implement in your lectures?” The participants
mentioned that they would use minute papers to get their students’ voices more regularly;
they will utilize muddiest point papers to determine misconceptions; make an effort to
connect topics to the big picture; and actively ensure that students’ prior knowledge is
appropriate and correct, instead of assuming it is relevant. Some mentioned that they will
negotiate ground rules for their groups in an effort to create a safe classroom environment.
They also plan to motivate students more deliberately, by using some examples from the
training sessions. Many realised for the first time how important timely feedback is for
learning. Some of the quotes are shared in Table 3.
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Table 3. Quotes from the training sessions

Session Quote

The session was amazing. It was a fresh perspective of
Student assistants the importance of the tutor and the well-being of the
student.

Enthusiastic, lively, engaging and knowledgeable. She
knew the content and transferred her knowledge very
well.

Workshop for newly
appointed faculty members

Really organized & showing teaching as a science and

Session on “How learning . . .
gives very useful and practical tips about how to

works” .

conduct learning.
Session on the growth You gave me more ideas to improve myself first! Thank
mindset you.

I learned the importance of audience engagement and
that my lecture should build suspense and be relevant to
students.

Session on the art and
science of presenting

Source: Constructed by author (2018)

5. Conclusion

The potential significance of the work is that lecturers are becoming aware of the fact that
their students are millennials (Nevid, 2011) with a short attention span, (Furner, Yahya &
Duffy, 2005) and a need for immediate results (Spary, 2015). The importance of prior
knowledge was recognized as important in the diverse student population (Ambrose et. al.
2010). The importance of timely feedback in the forming of neural connections were
understood (Jensen, 2005:53) and I created an awareness about the “growth mindset” as
explained by Dweck (2006). Lecturers need to understand what the growth mindset entails
and support their students in creating growth mindsets and to develop grit (Duckworth &
Gross, 2014). Lecturers will hopefully experience noticeable positive change in their
pedagogical competence and job satisfaction. This in turn should impact positively on
student engagement and learning, perhaps achieve better class attendance and improved
retention.
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Abstract

There is much discussion recent years about teaching mathematics at school
and universities. It is talked about how to interest pupils and students to turn
to studying mathematics more. One of the ways to attract the best students to
additional studies of mathematics is to invite them to participate in the
Olympiads in mathematics. Student Parliament of Riga Technical University
in cooperation with the Department of Engineering Mathematics organized
the university Olympiad in mathematics for 6 years. There is an international
Olympiad of mathematics in Latvia already for 6 years, which is organized
by the Department of Mathematics of Latvia University of Agriculture.
Students from Baltic universities participate in these Olympiads, and within
their scope, students not only compete individually, but also discuss among
themselves the content of mathematics and teaching methodology in their
universities, evaluate it and express their suggestions for the improvements.
Since 2012, students from Riga Technical University also participate in these
Olympiads and get award-winning places. Such Olympiads promote interest
about mathematics among young people, develops cooperation skills between
like-minded people, as well as, give an opportunity for pedagogues to listen
to the opinion of the best students about teaching methodology of
mathematics and to improve it.

Keywords: Olympiad of mathematics for students, promotion of interest in
mathematics, improvement of teaching methodology of mathematics.
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1. Introduction

There is much discussion recent years about teaching mathematics both at school, and
universities. Up until now, mathematics in universities was viewed as a tool for a successful
acquisition of other subjects, but now, a question about the use of the acquired
mathematical knowledge in the professional actions of the specialists is becoming topical.
Answers to these questions are being searched for: what is it that needs to be taught, and
how it should be done so that the acquired knowledge is useful for the professional work.
To attract students to the studies of mathematics, Riga Technical University (RTU) had
Olympiads in mathematics for 6 years. Latvia University of Agriculture, to promote the
attractiveness to the studies of mathematics among young people, for the last six years also
has an international Olympiad for students, which is organized by the Department of
Mathematics. This Olympiad is one of the activities, which follows from an international
cooperation agreement in the sciences that was signed between deans of the University of
Siauliai, Faculty of Mathematics and Information Technologies and Latvia University of
Agriculture, Faculty of Information Technologies on 14™ December, 2012.

2. Short overview about the history of Olympiads in mathematics in Latvia

The beginnings of the Olympiads in mathematics for secondary schools can be searched in
academic year 1945/ 1946, when the Department of Mathematics of the State University of
Latvia (now University of Latvia) organized the first Olympiad. This type of mathematical
contest for pupils happens regularly since the academic year 1949/1950, but the numbering
of the Olympiads began with the academic year 1950/1951, when the castle of Riga
Pioneers (now castle of Riga Pupils) took part in its organization (http://nms.lu.lv/
olimpiades/olimpiazu-rasanas/ ). Pupils Olympiads of mathematics happen also nowadays,
they happen in different levels, starting with school Olympiads in mathematics, then city,
country and state Olympiads in mathematics. In 2017, 5 pupils from Latvia took part in an
international Olympiad of mathematics in Brazil. To attract students to additional studies of
mathematics, RTU Student Parliament in cooperation with Department of Engineering
Mathematics organized students' Olympiad of mathematics in 2006. These Olympiads
happened for 6 years, but, with the decrease of interest from students, were stopped.

Whereas, tradition to organize an International students' Olympiad in mathematics was
established in 2011, in frames of a cross-border cooperation project between Latvia —
Lithuania “Cross-border cooperation net to include the competences of mathematics in the
social economical development of the region” (MATNET), and this year it was organized
for the 6™ time.
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The aim of the Olympiad is to promote interest in mathematics among young people,
strengthen the education gained at school, ensuring a creative way using it, as well as,
promote cooperation skills between young people with similar interests. That is why, to
take part in the Olympiad are those who are good at mathematics, who are interested in a
problem of a specific matter, who like “hard nuts”, as well as, all those who wish to try out
their strength in mathematical contest.

At the beginning the Olympiad was organized only for students from the University of
Siauliai and Latvia University of Agriculture. Then the next year students from Riga
Technical University also joined. Number of participants of the Olympiad in the last two
years has grown. Last year there was 81 participants from 18 educational institutions.

3. Olympiads of mathematics in Riga Technical University

The biggest “stumbling block” in Riga Technical University, as in other technical
universities, is general subjects — mathematics and physics. In 2006, RTU Student
Parliament came with an idea to organize students’ Olympiad in mathematics and physics
with an aim to interest students in acquiring these subjects. Teaching staff of the
Department of Engineering Mathematics supported this idea and were willing to create
tasks and evaluate students' works. Responsiveness from students was unexpectedly huge.
At the beginning there were more than 200 students who applied for the Olympiad, that is
why, it was decided to organize a selection round, and only the 50 best ones send to the
final. Though, not all the students who had applied for the Olympiad came to the selection
round. Number of participants of the Olympiad in years from 2006 to 2011 is seen in Figure

1
174
87 92

2006. 2007. 2008. 2009. 2010. 2011.

Figure 1. Number of participants of the RTU Olympiad in mathematics.
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As it is seen from the Figure 1, interest from students started to disappear, that is why;,
organization of the Olympiad in mathematics (also in physics) was stopped. Now we are
thinking of renewing this experience, but, in a new, different way, maybe by organizing
team contests.

Parallel to students’ Olympiad in mathematics, there was also an online Olympiad for
pupils, where pupils were offered to solve the same tasks. Interest from pupils about the
Olympiad was rather high — about 200 pupils sent in their works every year. These online
Olympiads in mathematics promoted interest in mathematics and Riga Technical
University.

4. International Olympiad of mathematics in Latvia

As mentioned before, International Students' Olympiad in mathematics in Latvia is held
once a year since 2011, and main organizers are Department of Mathematics in Latvia
University of Agriculture (LLU). Students from Riga Technical University participate in
these Olympiads since 2012, in addition, showing good results and receiving some of the
award-winning places every year.

In 2017, 81 participant applied to participate in the Olympiad from 18 different educational
institutions: 22 local (LLU) students, 19 students from Lithuania (University of Siauliai and
University of Alexander Stulginsky), 3 students from Estonia (EMU), as well as, students
from several universities from Latvia, such as, Riga Technical University (RTU), Ventspils
University College, Liepaja University, and LLU Erasmus+ exchange students from
Portugal (Instituto Politecnico Braganca) also took part in the Olympiad.

As the level of Olympiad does not exceed secondary school knowledge but knowledge
gained at university can be used — system of equations and extremes, pupils from
cooperation secondary educational institutions of Faculty of Information Technologies of
LLU were invited to participate for the third year. This year pupils from 7 Secondary school
participated in the Olympiad. Olympiad was organized in 2 parts. First part includes
individual contest and is an hour long. There were some jigsaw puzzles included, but the
second part - group work. Groups are selected randomly at the time, so that there are
different educational institutions represented in the group. Work in teams of five — seven
students involved solving the schemer geometry tasks, as well as, linking students' hobbies
with the validation of mathematics. Group work also includes experience exchange
between students about learning and teaching of mathematics at their universities, what is
common, what is different, as well as, what is good, what should be improved in the study
process.
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Individual tasks each country had in their own language, group tasks — in Latvian,
Lithuanian and English, communication between students — in English.

Starting from 2012, RTU students participate in these Olympiads every year, and every
year receive award-winning places. Although, last year the first prize received a student
from the Faculty of Physics and Mathematics of University of Latvia, but in the total
evaluation of the teams, RTU received the highest points. Received points of each team can
be seen in Figure 2, abbreviation under the graphics mean: RTU - Riga Technical
University, LLU — Latvian University of Agriculture, LU — Latvian University, VA -
Ventspils University College, LiepU — Liepaja University, ASU — Aleksandra Stulginska
University (Lithuania), Siauliai University (Lithuania), EMU — Estonian University of Life,
IPB — Polytechnic Institute Braganca (Portugal).

lilliiil,

RTU LLU Liep ASU shUu EMU

Figure 2. Average points that each university team received in the Olympiad.

Teams were given additional tasks, too — share their experiences about math studies, set
common and different in the mentioned educational institutions, as well as, express their
suggestions to improve mathematical studies. The link of the course of mathematical
studies with real life situations and usage of the acquired knowledge is the main topic for
discussions. To improve the studies of mathematics, students suggest customizing the
course of mathematics to a certain specialty, use more interactive materials, as well as,
simulation and logic tests and tasks. In turn, theoretical approach promotes general skills in
their opinion. Interesting is also a fact that both students from LLU, and RTU see the
necessity of mathematical studies, but students from Siauliai University and Technical
school of Jelgava doubt the usage of taught mathematics to them in future. Students from
Vidzeme University find only some topics interesting and useful in their chosen profession.

Common in mathematical studies in all universities are homework, tests, practical works in
relatively small groups, as well as, access to an electronic study materials (e-studies and
other study platforms). Although, homework is a requirement for credit points in several
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universities, in RTU they are evaluated and give extra points. Students admit that it makes it
easier to get a successful evaluation of the course. RTU students also welcome additional
course to revise secondary school knowledge. These courses are compulsory for those
students who have failed test about elementary knowledge of mathematics. But, other
students are also allowed to attend these courses both to revise the forgotten secondary
school topics, and to acquire topics of higher mathematics additionally.

It should be noted that for the Siauliai University, the highest value is a student friendly
environment, access to technologies, good relationship with teaching staff, also the fact that
pedagogues are very welcoming and during the study process give a lot of good examples.
In turn, students from Vidzeme University are surprised that pedagogue not only asks if all
students understood everything and if there are any suggestions or wishes after the lectures,
but also take their suggestions into consideration.

After the discussion, students confidence strengthen that mathematics is not only a
complicated and precise science, which is necessary for scientific researches, but it is also
used in everyday life. To improve mathematical studies, students suggest varying tasks that
are offered for an individual work, in practical classes create even smaller groups to have
all students being involved, as well as, use more visual materials. Students would also like a
slower pace of the studies.

Interest about the Mathematics Olympiad grows every year. The number of participants has
been limited and has remained in the range of 55 - 64 students for all eight years as merely
one hour has been provided for assessment of an each work. Nonetheless, the number of
Universities sending students to the Olympiads is increasing almost every year. The number
of Universities participating in the Olympiads is depicted in the Figure 3.

12

10

2011. 2012. 2013. 2014. 2015. 2016. 2017. 2018.

Figure 3. The number of Universities participating in the Olympiads from 2011 to 2018.
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Ability of finding smart solution to the mathematical problems not only eases students'
everyday life, but also smooth the way of finding a job. Many organizations require
potential employees filling out tests prior to a job interview, which usually contain
mathematical problems as well. For example, the European Personnel Selection Office
requires filling the pre-selection tests when looking for new staff for the EU institutions.
Among the others, there are included ten mathematical problems, which shall be solved
within 20 minutes. These problems are used for testing the following mathematical
abilities: data interpretation, reasoning, estimation, calculation. Some mathematical
problems of the Olympiads are similar to the ones included in these tests. Consequently,
participation at the Mathematics Olympiads not only develops students' abstract and logical
thinking, but also trains them "think smart”, which in turn facilitates their abilities of
finding a prompt solution to the tests of this kind.

In the International Olympiad in Jelgava, not only students get some new insight, but also
pedagogues. Firstly, a lot can be taken from students' evaluation on curriculum of the
mathematical subject, evaluation of the teaching and their suggestions for improvement.
Secondly, parallel to the Olympiad, there was a seminar-discussion for mathematics
teachers and pedagogues about mathematical education at university in context of
sustainable development. Starting with next academic year — 2018/2019, a gradual change
to a perfected curriculum and an appropriate changed teaching approach will begin in
schools and per-schools of Latvia (from age of 1.5 to 18), for students to, as a result,
develop “necessary knowledge, skills and abilities for life in the 21% century” (school
2030). Project of the State Education Content Centre (SECC) “Competence approach in the
curriculum” foresees to create support mechanisms in five years period for schools,
municipalities and parents for a successful change of the teaching approach
(https://www.skola2030.lv/ 2017.15.09.). The shift of a paradigm in the school study
program will create a row of changes both in university programs of mathematics, and their
implementation.

While implementing the competence approach, study program of the subject will remain,
but teachers' cooperation in a school level, in planning the work and its implementation will
increase. “Changes are necessary because pupils have changed themselves!”
(http://www.iespejutilts.lv/  2017.20.09.) It is essential to switch from giving a ready
knowledge and a frontal learning form, where pedagogue gives information in front of the
class, to a leading the learning, teach and learn differently is possible already in frames of
an existing curriculum, and in many schools it is already happening.
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4. Conclusions

1. Olympiads in mathematics promote interest about mathematics among young people,
develops cooperation between like-minded young people.

2. International Olympiad for students is an example of good practice for a sustainability of
the results of international projects.

3. International Olympiads for students, where students can share their experience about
mathematical studies and express their suggestions for the improvement of the
mathematical studies, give pedagogues a chance to listen to the opinion of their best
students about methodology of teaching mathematics and improve it.
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1. Introduction

Young apprenticeship is an educational approach in which students are trained to consider
knowledge and skills (the means) as tools to gain expertise in resolving concrete problems
(the goal). During this experience, the professional skills acquired by imitation and
manipulative experience are reciprocally subject to self-reflection and critical re-elaboration
(the means) in order to enucleate the knowledge and abilities that are implied on an
operational level (the goal). The idea is to overcome the traditional assumption “learn first,
do later”: from this point of view, the school environment should be less distant from real
life, as well as work experiences should be part of the development of students. In this
vision, theoretical knowledge and practical skills are not antithetical, but they cooperate in
the process of teaching and learning (Gentili, 2016).

Apprenticeship can be an experience of high educational value that allows students to
reflect on their training and professional future thanks to a controlled and time-limited
experience. As stated by Gardner (2010), during secondary school students acquire abstract
thinking abilities. This experience let them form an idea of the world of work and of the
responsibilities that citizens have, so that they can begin to act accordingly.

In Italy, the exchange between the education system and the labor market is a crucial part of
Law 107/2015, also known as the “Good School” reform. This document promotes and
introduces in the school system a number of hours (ranging from 200 hours for high schools
to 400 for professional and technical institutes) to be spent during the final three years of
studies on the workplace, at private or public institutions. The young apprenticeship
program, addressing participants aged from 16 to 19, was established to provide secondary
school students with the opportunity to gain knowledge, competences, and skills in a
specific vocational area and to achieve a relevant qualification outside classrooms. The
reform establishes the mandatory nature of young apprenticeship for all secondary-school
students, who will not allow to obtain their diploma without completing a 200 or 400 hour-
long path. At the moment of writing, in Italy there is a clear discrepancy between supply
and demand, which inevitably leads to misconceptions and forced interpretations: examples
are professional assignments having very little educational value (e.g., serving in a fast food
restaurant) and the promotion of non-vocational initiatives to the rank of young
apprenticeship experiences (e.g., classroom presentations by external professionals). These
problems have recently led to student demonstrations and strikes, culminating in the
marches of 13 October 2017 in 70 Italian cities.

The reform is in its early stages, and in this evolving context a particular role is played by
universities and research laboratories that are launching young apprenticeship proposals.
Due to the intrinsic nature of these institutions, students’ work is not seen as a goal, but
rather as a means to acquire scientific knowledge and highly-specialized know-how, using
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the scientific method to face and solve problems, under the expert guidance of researchers
and scholars. This is the case described in the present work, namely an experience of young
apprenticeship at the Laboratory of Music Informatics (LIM) of the University of Milan.

Even if the proposal discussed below implies the use of ad-hoc equipment and digital
technologies, the purpose of the paper is not to detail technical processes. Rather, our goal
is to provide a critical review of an apprenticeship initiative occurring in a university
environment, describing both the achieved educational goals and some unexpected practical
implications, as well as a number of issues that emerged during the experience.

This paper is organized as follows: Section 2 describes the background of the proposal,
Section 3 gives details about the goals of the initiative, Section 4 provides details on the
activities proposed and carried out, Section 5 reports student feedbacks, and finally Section
6 summarizes the achievements and draws conclusions.

2. Background

Young apprenticeship has been conceived to make students operate in a work environment,
and an experience in an academic context could seem a forced interpretation. Nevertheless,
there are good reasons to head in this direction: first, a mutual exchange between secondary
school and university can seal the partnership of education and culture. The idea of
education as an experience to support culture, and culture as an experience to boost
education has inspired the Memorandum of Understanding between the Italian Education
and Culture Ministries, aiming to create opportunities to access knowledge through the
structural cooperation between education and cultural institutions, in order to develop a
society of knowledge. Moreover, a young apprenticeship program within an academic
environment is coherent with the emerging trend known as third mission of universities,
which includes dissemination or outreach activities aimed at promoting their public
engagement. This dimension recalls the changing role of knowledge diffusion and
circulation in its growth (Laredo, 2007), also in relation to the entrepreneurial model
promoted by policy makers and university decision makers (Gulbrandsen & Slipersaeter,
2007). Launching such an initiative in a university implies a vision of apprenticeship as an
initiative of high educational value, where young students do not simply acquire practical
skills, but they are also administered theoretical and methodological principles, research
perspectives and early training experiences.

In this context, the LIM launched in January 2017 a proposal aiming at the digitization of
phonic material from analog media, i.e. vinyl records and magnetic tapes. The know-how
acquired by the staff thanks to past prestigious collaborations (e.g., Bolshoi and La Scala
theatres) and the availability of suitable technologies and devices make this lab a privileged
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place to conduct hands-on experiences on music equipment, under the guidance of skilled
domain experts. Finally, working inside a university lab gives students the opportunity to
explore more theoretical aspects, such as the bases of information theory and the
historical/technological evolution of music encoding, preservation and experience. In this
way, music becomes a bridge towards multidisciplinary educational subjects, including
math, physics, history, computer science, and cultural heritage.

3. Goals of the Proposal

Concerning students’ growth, the main educational goal [G1] was to provide them with a
comprehensive overview of the lifecycle of analogically recorded sound, including physical
cleaning and mounting of media over ad-hoc equipment, fine tuning of parameters for
analog-to-digital conversion, simple editing operations in the digital domain, file naming
policies, and the choice of digital formats to preserve information. In doing so, students
were required to adopt scientific methods and approaches, to learn procedures and good
practices, to break down single problems into sub-problems (divide and conquer), to use
self-reflection, peer cooperation and expert assistance, when required. Another goal,
connected to the third mission, was to offer high schools and vocational institutions a valid
alternative with respect to other working environments, hard to involve in young
apprenticeship initiatives [G2].

Finally, within the Department of Computer Science of the University of Milan, the LIM is
the reference lab for the three-year degree course in Music Informatics. Despite orientation
and dissemination activities, this educational proposal is little known to secondary school
students. So, another aim of the initiative is to attract future students, make them experience
this environment, and foster the most motivated ones to enroll in the course of Music
Informatics [G3]. Moreover, let us mention the need in STEM-related academic world to
overcome the gender gap that typically afflicts ICT courses (Sax et al., 2017). Schools were
explicitly invited to send an equal number of male and female students. Even if the current
proposal was attended by only 30% of female participants, this number is relevant if
compared with students’ applications to 2016/2017 courses: 115 males (87%) vs. 17
females (13%) in Music Informatics, 190 males (90%) vs. 21 females (10%) in Computer
Science.

4. Young Apprenticeship Work Plan

The experience at the LIM was planned to span over 40 hours, including an initial training
lesson focusing on three aspects: i) organizational and logistic issues, ii) fundamentals
about sound definition, production, digitization, editing and preservation, and iii)
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explanations and practical demonstrations about the use of available devices. The purpose
of the introductory lesson was to give students the scientific background to mindfully
accomplish their work. The provided conceptual tools should help them avoid mistakes and
handle critical situations autonomously (in any case, throughout the apprenticeship
activities, domain experts were always physically present in the lab, and ready to intervene
on theoretical and practical issues). The small number of students involved (max. 8 at a
time) allowed to turn a traditional lesson into a continuous dialogue among teachers and
learners, also encouraging peer discussion. One of the goals of this session was to build a
common knowledge base for students presenting heterogeneous backgrounds. As shown by
the results of a questionnaire administered to participants, only 62% of them declared to
have a musical background, either vocational or non-professional. Concerning their studies,
24% of participants came from musical and vocational institutes, 76% from classical and
scientific lyceums; 52.5% of them affirmed to attend the third year (in Italy, superior
education lasts 5 years), 42.5% the fourth, and the remaining part other grades. Topics were
organized into 6 units, providing in a limited timespan (about 4 hours) an overview of the
core subjects of sound music handling: Acoustics; Electronics (transducers, amplifiers,
analog recording technology); Psychoacoustics (hearing thresholds, masking effects);
Information theory (Nyquist-Shannon theorem, Fourier transform, quantization); Computer
science (data formats, statistical compression, databases); Restoration good practices (noise
sources, equalization and dynamics compression, spectral processing). Theoretical
explanations were interleaved with acoustic experiments and live demos. Besides, some
topics encouraged discussions about cultural aspects, such as the evolution of music
experience and its transformation.

After this theoretical part, students were instructed about the use of available hardware and
software digitization equipment. Functions and operations (such as calibration, analog
media cleaning and mounting) were explained through a hands-on approach, delegating a
better comprehension to experiential learning (Kolb, 2014). All devices, grouped into a
sound-proof dedicated space, included: two Fostex B 77 MKII and an Otari MX-55 tape
recorders; a Thorens TD 166 MKVI turntable; a Digidesign Digi 002 Rack analog-to-
digital audio interface; an Epson Expression 10000XL A3 professional scanner for
iconographic materials. Concerning software tools, participants mainly had to use: Reaper,
a multi-platform Digital Audio Workstation (DAW); iZotope RX, a software suite for audio
restoration; PgAdmin 4, an open source management tool for PostgreSQL used to input
data and metadata into a database.

The practical goal of this proposal was to make participants produce a number of digital
objects from the original analog media, working autonomously but with the possibility to
ask for expert support. Jarveld and Jarvenoja (2011) and Zimmerman (2008) describe self-
regulation as the key for a successful learning process, since it helps students to create their
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own method and strengthen their skills, to apply the best strategies to reach their goals, to
control their performance and to evaluate their progress (Wolters et al., 2011).

The heterogeneity of proposed activities, ranging from media cleaning and mounting to
digital restoration and metadata classification, aims at presenting the complete lifecycle of
information entities during a digitization campaign. Students were assigned quite general
tasks, such as “Today you will focus on vinyl-record digitization” or “In the next hours you
will have to improve the organization of the file system”, leaving them free to form groups,
identify parallelizable subtasks, and manage their time. When working in specialized
subgroups, students were invited to rotate day by day on multiple tasks, to achieve a
complete view of the digitization process.

During their apprenticeship period, participants faced numerous critical situations (e.g.,
broken tapes, scratched vinyl records, overloaded audio levels, mismatch in track lists,
etc.). Even if working in unsupervised mode, thanks to self regulation and peer cooperation
they were able to manage most situations. The need for expert supervision, usually in the
form of additional explanations, emerged above all in the very first days. As some students
reported, the occurrence of non-standard situations and critical issues to solve on the fly
challenged them, fostering problem-solving skills and making the experience more
engaging.

5. Feedbacks from Students

Participation to the initiative was extensive, well beyond the initial expectations of the
proponents: in the period from February to July 2017, 14 institutes and 91 students joined
the proposal. In order to understand the efficacy of the initiative under various perspectives
(improvements in knowledge and skills, interest, suggestions and critical issues, etc.), at the
end of the experience a survey was administered to all participants in the form of an
anonymous Google form. Where possible, answers were mapped onto a 5-point Likert scale
(1 = strongly disagree to 5 = strongly agree); conversely, in some cases, students were
encouraged to express their ideas through free-text fields.

Concerning self-assessed computer skills and musical knowledge, declared self-confidence
with computer science was 3.1+0.9, the one with music 3.5+1.0. The two resulting
Gaussian distributions shown that participants initially felt more confident with music than
with computer science. Analyzing the self-attributed scores at the end of the experience, the
aggregated result (hardware skills, software capabilities and people interaction) scores a
remarkable 4.0+0.8. The duration of the experience was positively evaluated: lasting on
average 42.1+7.6 hours, it was perceived as a good choice by 82% of students, and too
short by 14%, who would willingly prolong their stay; only 4% found it too long for their
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expectations. About students’ satisfaction, the overall score (available HW/SW tools,
location, staff, and proposed activities) was 4.1+0.9. The worst average score (3.7), was
assigned to the location, the best one (4.7) to the lab staff. The level of students’ satisfaction
was impressively high, as demonstrated by the affirmative answers to the questions:
“Would you join again this initiative?” (93.8%), and “Would you suggest it to other
students?” (95%).

A methodologically relevant in-depth study started from the identification of two groups:
highly-engaged students (HES) vs poorly-engaged students (PES), defined as follows. The
former group included participants whose overall appreciation was equal or greater than 4,
and answering affirmatively to the general questions: 1. “Would you repeat the young
apprenticeship at the LIM?”; 2. “Would you suggest it to other students?”; 3. “Do you feel
that this experience enriched you from the scientific and/or cultural point of view?”; and 4.
“Do you feel that this experience enriched you from a professional point of view?”. The
HES group was composed by 69% of the participants; the PES group was formed by all the
other students (31%). Considering only the answers with statistically significant differences
(effect size 6 > 0.8) between HES and PES, what emerges in the latter group is a poorly
perceived usefulness for theoretical aspects and some practices (tapes and scans).

Probably, the most interesting evaluations have been expressed as free-text suggestions.
Unfortunately, reporting them entirely would go beyond the scope of this work. In our
analysis process, we tried to group them by subject. The proposed tasks raised interest, both
from a cultural and from a scientific point of view, and our staff emerged as the added
value of the initiative. Students appreciated to feel more responsible in a self-regulation
context, and some of them asked for more computer-related activities, such as coding.
Among the downsides, some participants found activities too repetitive and boring, the
dedicated space too dirty and crowded, and asked for a better organization. These issues
will be addressed during a future re-design of the experience.

6. Achievements and Final Remarks

With respect to the aims listed in Section 3, goal G1 was successfully achieved: almost all
students, after 40 to 80 hours of hands-on activities dealing with phonic material, showed a
sufficient degree of competences and skills in mounting, ripping, and restoring analog
phonic materials. Digitized media (more than 250 vinyl records and 50 magnetic tapes)
were progressively published on line in a reserved section of LIM web site, thus increasing
the motivation of students. During their daily activities, young participants demonstrated
responsibility, willingness to cooperate with peers and with the lab staff, and even interest
towards other research subjects. Although students worked in an isolated sound-proof
room, their behavior was irreproachable: timetables were respected, no equipment or media
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was damaged, no theft occurred, and the assigned tasks were successfully carried out. Goal
G2, i.e. involving local institutions and creating synergies, has been achieved too, as
demonstrated by the high interest raised in the first year, by the renewal of collaborations
during this school year, and by the request for additional dissemination activities. Finally,
as it concerns goal G3, the consequences in terms of an increased enrollment to our courses,
more realistic expectations towards the disciplinary context, better motivation, and the
reduction of gender gap cannot be evaluated after a one-year experience, rather they have to
be monitored in the medium and long term.

In conclusion, thanks to this initiative we have been able to engage about 100 young
students, providing them with insights on scientific research, intangible cultural heritage,
and professional skills; we obtained some practical results, by an extensive digitization
campaign lasting about 3500 hours; and, finally, we revitalized activities, competences, and
equipment that once characterized our lab making it an international point of reference. But
a young apprenticeship initiative does not come at no cost: integrating young and
inexperienced students has a profound impact on available resources in terms of time,
space, and equipment, and it involves a rethinking of consolidated logistical processes and
resource management.
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Abstract

There is a growing concern among universities over the levels of student
absenteeism at teaching activities. Attendance is an increasingly important
issue in the UK, but also internationally, for its impact on the student
experience, academic performance and engagement. This article explores
the topic of poor attendance in one of the larger universities in the UK,
through a collaborative action research methodology that includes Education
Studies lecturers and students as research partners. Initial findings suggest
that attendance is conceptualised in different ways by different actors. We
found that a key theme in understanding attendance and engagement was
that students’ identities are multi-layered and complex, and that their
identities as students are often interwoven. We also found that technology
and the virtual world play a fundamental role in understanding practices and
conceptualising attendance and engagement. Concerning this, the way that a
Virtual Learning Environments is approached in our study illustrates how
physical attendance is challenged (but also supported) as a privileged form
of getting access to the knowledge presented in taught sessions.
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1. Introduction

It is clear from the literature that non-attendance at teaching sessions affects students in
different ways (Kelley, 2012; Barlow & Fletcher 2011; Massingham & Herrington, 2006)
and is a matter of considerable importance for lecturers and higher education institutions
(Morgan, 2001; Moore, Armstrong & Pearson, 2008; Bowen et al., 2005). Although
attendance is generally studied in relation to performance achievement (Arulampalam,
Naylor & Smith, 2012; Chamberlain, 2012; Allen & Webber, 2010), this study aims to take
a more critical approach, examining practices to improve attendance, their implications and
possibilities and illuminating different ways of conceptualising the “problem of attendance”
at lectures, seminars and other academic activities. Whilst there is a tendency to represent
students as consumers (economic subjects), rather than being reflective or productive —
(economic character) or individualistic (economic citizenship) (Brown, 2015; Molesworth,
Scullion and Nixon, 2011), through this project on attendance, we also take a political
standpoint by committing ourselves to uncover narratives that contribute to challenge that
form of representation and contribute generating new ideas and positions.

The notion of attendance for us, also alludes to larger contemporary debates around
physical and non-physical presence. It has been recognised that many people, both young
and old, are often spending a lot of time managing multiple presences through online or
virtual identities and this creates an strange sense in which being together with other people
is not as straightforward as bein in their physical presence (see Turkle, 2012). This research
aims to go beyond a debate that is seen, for example, in terms of student disaffection with
lecture content. We interrogate the notions of being present and challenge the idea that
attendance is just about ‘being there’, in order to develop a more nuanced understanding of
what this means for learning in higher education.

Attendance has emerged as a “problem” for some programmes at our institution (a
university in the North West of the UK) with a preliminary investigation showing that
attendance rates at teaching sessions (lectures, seminars and tutorials) have dropped
dramatically over recent academic years. Institutional responses involving different
strategies were put in place, but without consultation or consideration of the view of the
relevant actors and without a clear plan for evaluation. Some of these strategies include new
electronic systems to monitor attendance, introduction of pedagogical innovations such as
small group teaching or more blended learning, a new logic in the way of organising taught
sessions that include a combination of “short and fat” modules with “large and thin”
modules and presenting learning material via a virtual learning environment. Langan and
Whitton (2016) have recently studied learners’ disengagement within the context of this
institution in the areas of psychology and business, but not in education. Their findings,
which are aligned with previous literature, recognise some core areas of the student
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experience that are associated with non- attendance and suggest that explanations should be
negotiated at local levels.

We planned this research project inspired by the idea that developing a local understanding
of the topic would allow us (as Education Studies students and lecturers) to include
multiple voices on the implementation and evaluation of initiatives that aim to improve
attendance.

From previous discussion and the exploration of the literature three main question emerged
to focus the study:

1. How is attendance conceptualised by students and lecturers?

2. Do current strategies, at pedagogical, organisational and institutional levels have an
impact on attendance?

3. How might the notion of ‘being there’ for students be made relevant?

2. Methodology

This research takes a Collaborative Action Research (CAR) approach that involves
conducting research from inside and with others, focusing on improving practices and
generating knowledge through reflection, collaboration and transformation (McNiff, 2016).
This form of research ‘integrates the development of practice with the construction of
research knowledge in a cyclical process’ (Noffke & Somekh, 2005: 89). There is a
significant tradition of CAR research in the area of education that supports its
implementation and promotion for a study of this kind (e.g.Kember, 2000; Hollingsworth,
2001; Baumfield, Hall & Wall, 2008). An examples of the use of AR on the topic of
attendance is presented by Gbadamosi (2015) who uses this approach to understand why
students were not attending seminars, at the same time as he implements new teaching
practices to improve attendance.

Our CAR project included 3 lecturers and 12 students that participate as co-researchers, to
embed a student-lecturer perspective throughout the study. They are distributed in three
research teams of 1 lecturer and 4 students. Each research group is in charge of one specific
elements related to the topic of attendance (individual or personal aspects, pedagogical
aspects and organisational or institutional aspects). Three main meetings were used to
discuss (and generate) data, emerging issues and further steps. More details about the
structure of this research can be found in figure 1:
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Figure 1. Action Research cycle dapted from the classic action-reflection cycle developed by Lewin (1946)

In addition to attending the 4 main meetings, the groups meet regularly to carry out
research activities. These groups work independently, collecting and reflecting on different
forms of data that include: data from interviews with different agents (students, academic
and non-academic staff and representatives from the student union or student services),
secondary data (university policies and data from the Student Engagement office), notes
from meetings, and reflective activities in the form of reflective diaries, logs and/or
personal journals. A final all-day meeting is dedicated to meta-synthesis (analysis of data
across groups), discussion of findings and the production of dissemination material. Diverse
techniques and strategies to analyse data were employed (e.g. descriptive statistics,
thematic analysis, discourse analysis).

Underpinning this study is the presupposition that equality is not a goal, but a point of
departure. We are inspired by Ranciére’s understanding (1991) of the equality of
intelligences that makes us conscious of the necessity of believing in the possibilities of
what can be done with equality. This involves a continuous interrogation and verification of
the principle of equality as part of the research process. In other words, students as
researchers are considered as fully capable beings that have the possibility to act and
respond, bringing into the world original and valuable ideas, points of views and make
tensions manifest.
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3. Preliminary findings and discussion

Although this study is still in progress, we can advance some relevant findings. Some of the
changes evaluated by the research teams include the introduction of new electronic
monitoring system in which students register their attendance to lecture and seminars using
a card-reader system. Changes to the timetable, teaching methods, distribution of
assessment dates and forms of taught session, are also all discussed within the research
teams.

Our findings suggest that attendance is conceptualised in different ways by lecturers,
students and other agents (e.g. senior managers and student engagement officers). All of
them understand that the level of attendance have some implications for academic
performance. However, there is evidence that shows disagreement in the way that they
perceive attendance as a “problem” and the implementation of new initiatives at university
level to improve attendance. For example, there are some tensions in the way that the new
electronic monitoring systems are introduced. This system is praised by senior managers
and students engagement officers whereas for some students it is a form of
“depersonalization”. Although students recognize the benefits of an electronic system, they
also see what is missed with electronic initiatives to record attendance:

1 think the lecturers should interact with the students so they know who is in...so
they can actually draw into them and maybe it’s more time consuming...(Year 1
student, Focus group 1, Group D).

Lecturers can see some of the adventages of the electronic system, but for some of them it
comes with implications for their identity as educators:

There are ways of checking, I'm looking for patterns of all of the people who come
in late because this new tech allows us to do this. On the other hand, I don’t want
to be doing this...I’m not the police, so I understand that the people are coming in
late (Lecturer, Focus group 2, Group D).

For others there is an ambivalance,

I don't care what the university does in terms of swiping or the other methods. |
will always, always, always, always take a paper register, so that if something
goes wrong electronically I'm very aware of whether students have been in or
not...it seems quite old fashioned to have a paper register but I like the security of
it. (Lecturer S, interview, Group J)

Staff also feel the lack of consultation over the system keenly, as this means (for example)
that when registering students their previous attendance record, and hence patterns, are not
readily available.
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Students value the efforts made by lecturers and the institutions to improve their student
experience although they think it is still insufficient. They see on the type/structure of the
teaching session a powerful motivator to attend/miss lectures:

Erm... for enrichment I make sure I attend because it’s all activity based but like
the other ones you know when they are just talking and your like ahhh...you are
like I can just see it on Moodle...(Student, Focus group 2, Group S)

They agree with lectures that absenteeism to lectures and seminar have a negative impact
on their learning experience. Neither students and lecturers like the experience of “an empty
room”, specially if it is a lecture theatre. For lecturers it has implications for the way that
they plan activities. For one lecturer, the planning was all around the social nature of
learning, and hence attendance was key;

... ' won't read out what's on the slides it's all ...really about talking about the
particular issues and making those connections and trying to keep it kind of lively
and going in that way. (Lecturer E, interview, group J)

Students also consider that physical attendance is not always essential, as materials are
available via the virtual learning environment (VLE); they suggested that often they learn
better by studying lecture notes when they are on their own, and that in fact good quality
materials on the VLE can discourage physical attendance;

If you go to a session but the tutor will [upload] good quality material and you
didn't have to make that 2 hour drive and you could just look at the material on
Moodle. (Student, focus group 2, group J).

However, they did value the collaborative learning experiences planned by staff.

We found that a key theme in understanding attendance and engagement was that students’
identities are multi-layered and complex, and that their identities as students are often
interwoven with those of (say) parent, and/or employee. There are tensions involved in the
lived realities of students’ lives, for example in paying substantial fees as well as
completing assignments; those tensions are reflected in the multiple identities that students
experience and exhibit. For example, in order to pay fees and for accommodation, students
often need to work, and their employment contracts may limit their ability to attend
lectures. In addition, the interaction between the multiplicity and variety of factors that
impact on physical attendance (such as session timing, closeness to assignment submission
dates, childcare and travel arrangements and the use of technology in learning) plays a
fundamental role in the understanding of practices and the ways that attendance and
engagement are conceptualised.
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4., Conclusion

This CAR project contributes to enhance the student experience, improve the research
capability of lecturers and provide guidance for the University. The research design
required participants to operate at personal, professional and political levels (Noffke 2009),
providing opportunities to reshape their world and identity. The project presents
opportunities for students to participate as researchers and contributes to reshaping the
ways that Education Studies students, lecturers and other university agents understand the
topic of attendance. Therefore, the project has a direct impact on the students who
participate but also influence teaching practices and inform university policies more
broadly. On a theoretical level, the project provides comprehensive insight into the ways
that attendance is problematized and conceptualised from different perspectives. At policy
level, this study offers recommendations to key agents by examining current attendance
policies from different perspectives and proposing alternatives. Finally, this project also
provides support for teaching practices by providing guidance for lecturers (e.g. the co-
constructed dissemination materials are shared as part of departmental professional
development days, seminars and short reports) and as materials that could be used to
discuss attendance with students. The evaluation of strategies at a local level are used to
inform key agents about their current strategies and alternatives.
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1. Introduction

Nowadays, the Kazakhstani government sets such objectives as upbringing and creating a
communicative and competent specialist that will manage to represent the country in the
world arena with all dignity and respect (“UNDP in Kazakhstan” 2004). A national
educational project “The Trinity of Languages” aims for the increasing the role of Kazakh
language as a state one, accepting the high significance of Russian language and developing
favorable conditions to master English language (Seitzhanova 1970). However, Kazakhstan
still faces many issues connected with the lack of English native speakers due to the latter
unwillingness to work in the far and unknown place, the impression about which is full of
stereotypes and prejudices (“Teach English in Kazakhstan™).

Another issue regarding the contemporary educational process involves the demand for
teachers to use a lot of software equipment, which does not mean a high quality of
performance and assimilation of the material. The choice of any software should be
justified and appropriate, so that information and communication technologies help in
solving specific problems. In other words, techniques should not dominate in the
educational process. According to Varshuer and Hailey (1998), the goal of any software
should involve learning experience in the development of authentic and communicative
environment with the help of multimedia tools by a thorough evaluation of any programs to
meet personal and professional needs of students.

In this regard, the ESL teachers of the Private Institution Bolashak Academy decided to
participate in the international, telecommunication project My City and Me, held by the
International Education and Resource Network (iIEARN). This organization unites 26,000
teachers and around 2,000,000 students from 140 countries for working on 3,000 projects in
30 different languages (IEARN Collaboration Centre). Since 1998, the slogan of iEARN is
“Linking Communities to Make a Difference in the World” (IEARN Collaboration Centre).
iIEARN involves students from different corners of the Earth in network project work and
provides a platform for publishing their projects’ results and sharing experiences. iIEARN
grants students an opportunity to organize a variety of conferences or projects individually
within the sphere of suggested topics with the help of information and communication
technologies.

The choice of the project My City and Me was justified by the students’ desire to promote
their hometown Karaganda in Kazakhstan, familiar for the most only thanks to the song by
pop-band Dune. The Project aimed at creating vitally crucial for Kazakhstani ESL students
an authentic English-speaking environment as well as building necessary for safe and
peaceful coexistence in the modern world awareness of the intercultural communication
skills. Additionally, the 1%-year ESL students were supposed to learn to choose the right
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software and information and communication technologies for successful implementation
of the Project.

2. Objectives and Methods

The experiment involved four 1% grade students of the specialty “Foreign Language: Two
Foreign Languages” of the Department of Foreign Language and Intercultural
Communication and lasted from December to April 2017.

The quantitative and qualitative research methods, as well as data analysis and processing,
were defined to complete the Project.

3. The Flow of the Experiment
3.1. Stage 1

The project was subdivided into several phases. The first step included brainstorming,
choosing appropriate informative and communicative technologies, identifying the scope of
workflow, and delegating tasks. The Bolashak Academy students decided to use Trello
Board — a free online platform that was highly popular among IT engineers in their projects
implementation.

Additionally, with the help of Google forms, the students surveyed Karaganda 11"-grade
graduates’ opinions about all pros and cons of living in Karaganda as well as either staying
or leaving the city based on the town’s potential for personal and professional development.

3.1.1. Survey Data Processing

The six-question survey allowed to receive the answers of one hundred and twenty 11"-
grade students of different schools in Karaganda.

52.5% of respondents answered positively on the first question “Do you think Karaganda is
a good place for living?”, whereas 45% of respondents answered negatively, but 2.5% ones
chose the option “it is hard to answer.”

The second question “How do you think are there more advantages or disadvantages of
living in Karaganda?” indicated 60% of surveyed who could see only disadvantages
whereas the rest 40% voted for advantages.

The third question revealed Karaganda teens’ favorite places: Central Park (29.1%),
shopping centers (4.1%), some cafés and fast-food restaurants (35.7%), cultural sites
(21.6%), theatres, cinemas (6.5%), and no favorite place (16.6%).

76.6% of respondents showed their willingness to leave Karaganda when answering the
fourth question “Are you planning to stay in Karaganda or leave in another city/country
after graduating?” Only 23.3% of future graduates thought to stay in their hometown.
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The fifth question “Could you advice foreign residents or citizen of our country, who live in
other cities to visit Karaganda city?”” showed that 53.3% of youngsters would approve the
arrival of foreigners in Karaganda, while 44.16% of surveyed would not recommend
visiting this city.

The last sixth question asked the future school graduates to estimate the level of lifestyle in
Karaganda from 1-10 and resulted in 57.5% of surveyed, who gave lower than 5 points.
Also, 16.6% of future graduating students gave Karaganda 5 points, whereas, surprisingly,
25.8% of respondents rated Karaganda higher than 5.

3.1.2. Survey Results

On the whole, more than 50% of young people dreamed of leaving Karaganda after
graduating because they could see no perspectives for a future career path and professional
development. Moreover, the surveyed teenagers named such favorite places as Central
Park, City Mall, and some cafés but not museums or theatres for leisure-time and cultural
activities in the city. Thus, the conducted survey results defined the second stage of the
project that included the presentation of Karaganda in the form of a virtual tour around
Karaganda’s universities with the help of Windows Image Composite software to reflect the
high academic and creative potential.

3.2. Stage 2

Instead of ordinary presentations made in PowerPoint by the majority of the iIEARN
participants from different countries, the students of the Private Institution Bolashak
Academy decided to create English comics, where they would show the most beautiful
places of Karaganda in the image of the comics’ characters (see figure 1).

- Now, we are goingto |
7 show you universities
of Karaganda. This is
Karaganda State
University.

~ This is Karaganda
State Technical

University. " Here you can
The President of see, Karaganda
Kazakhstan studied State Medical
here. University.

Figure 1 demonstrates some slides from the cartoons made by the students of Bolashak Academy to present the
universities of Karaganda City.
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For that purpose, Bolashak students chose the program StoryBoardThat (The World's Best
Free Online Storyboard Creator). Such a fresh solution on Karaganda City presentation met
the approval of the participants from different countries and was recognized as the most
unusual and exciting.

3.3. Stage 3

The next phase involved the students of Bolashak Academy in collaboration with other
countries’ participants for the joint international project creation and required to choose one
of the proposed by the organizer's topics and become rated by the age. In the pursuit of the
friendship with the native English speakers and exchange of intercultural values, the
students of Bolashak Academy joined the USA team. At the same time, the students of
Bolashak Academy extensively commented and supported participants from Russia, China,
Egypt, Turkey and many other countries, which got less attention compared to the
participants from Canada, England, or the USA. The students from Karaganda could
successfully create an authentic English-speaking environment and established a friendly
connection with age mates from different countries via Skype and Facebook.

4. iIEARN Project Participation Analysis

The iEARN project My City and Me allowed its participants from Karaganda to contribute
equally and proportionately to their possibilities and interests. In particular, skilled in
photography student was responsible for taking panoramic pictures and creating a virtual
tour around Karaganda. Another student, interested in poetry, wrote small poems about
Karaganda for the comics. The students with the dominant interpersonal intelligence
(Gardner 1983) was in charge of timely contacting and responding to the participants from
other countries via Skype or Facebook. The 4™ student was responsible for attaching all
Project products to Trello Board. In all, such a mutual collaboration made such
participation rewarding and fruitful. Furthermore, the students limited and combined the
number of technologies for achieving the project goals.

Bolashak Academy students highly estimated the experience of participation in the Project
My City and Me, held by iEARN, and pointed out the tremendous benefit of the further use
of technologies, active communication with non and English speaking participants, and the
development of virtual tour and comics. The Project demonstrated that the appropriate goal
setting outlined right strategies and techniques to develop useful products and contacts for
students in further personal and professional development.

4.1. Advantages

Analyzing strengths and weaknesses of participation in international telecommunication
project iIEARN, the advantages entirely are:
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1. the rise of the social significance of students by participating in international
telecommunication projects;

2. getting to know the process of the global project from planning all stages and setting
goals to the successful realization of the plan;

3. extension of the students’ intercultural awareness and leadership skills, such as
initiatives, synthesis, analysis, collaboration;

4. an additional English-speaking environment’s creation by establishing the connection
with natives speakers that increased the participants’ English proficiency level;

5. the reasonable choice of technologies, appropriately adjusted to the project’s each stage’s
need;

6. maintaining the level of motivation for learning English through the realization of its
importance for intercultural communication and further development in the professional
and personal life;

7. education of patriotism and love to the hometown and the motherland
4.2 Disadvantages of the Project
It is necessary to mention following disadvantages, typical for such projects:

1. dependence on external factors, such as a timeless response to comments and messages
by other project participants;

2. biased attitude to the students from not English-speaking countries, such as Egypt or
Bangladesh, caused by too extensive attention to English native speakers;

3. lack of the possibility to establish a full connection with other participants within the
only iEARN platform; further communication with other participants can switch to the
social networks or Skype upon an initiative of participants;

4. irrational time-management, assigned to different stages of the project;

5. short life-cycle of such projects due to lack of confidence in further joint work during the
whole project workflow;

6. lack of consistent and regular engagement of participants from different countries in the
project: English speaking countries’ participants rarely and weakly connected to the
developing countries, dominated by the substantial quantitative overbalance.
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5. Conclusion

Summing up, positive impressions from the participation in iEARN Project My City and
Me outweighed the drawbacks and allowed concluding that involvement in similar projects
develops intercultural communication skills and improves English language knowledge.
Moreover, such projects form cultural and social, linguistic, and communicative
competences, removes the linguistic barrier, creates an authentic English environment, and
develops research, organizational, and leadership skills. Finally, taking part in international
telecommunication projects raises social significance and helps fulfill the creative potential
of each project participant. In conclusion, the participation in the global scheme on the
iIEARN platform sufficiently changes the script “education-learning,” broadens the
scientific and intercultural horizons and goes beyond the bounds of a particular city and
even the country.
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Abstract

We aimed to introduce geoscience to a group of primary and secondary
teachers without previous knowledge of the subject, since this branch of
science has only recently been included in the science basic program. While
all students had completed university education, none had any geoscience
background, thus the course was designed at a basic level. Contents and
activities were carefully selected to provide a good introduction to
geosciences giving the students the basic concepts and letting them apply
new knowledge within a problem based strategy. Since the students of the
module work full time, the master was designed in a blended format
providing flexibility of work hours. The blended model also helped students
from the wide geographical region interact and form long lasting
collaborations. Students reported that collaborative learning was necessary
and key to their learning process. They also stated that the contents of the
course were sufficient, clear, organized and interesting. We view the module
as a success since all students reported enjoying the module and building
novel knowledge in the field of geosciences. Additionally since the students
are in turn teachers we were very happy to learn some of them will
implement geosciences in their activities in the future.

Keywords: Blended education; problem based learning; active pedagogy;
collaborative learning; master; geoscience
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1. Introduction

We present the implementation of a geoscience module within a Physics and Geoscience
course, for a blended Master in Education, imparted by the Andes University, Bogota,
Colombia. The Geoscience module had 18 students who are school and high school
teachers in full time employment in the Tolima Department (Fig. 1). The students present a
range of educational backgrounds (Fig. 1a) and teach a variety of subjects at their
institutions Fig. 1b).
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Figure 1. Description of student population taking the blended Master on Education imparted by the Universidad
de Los Andes in Ibague, Tolima; A)Education that the students had when starting the master; B) Classes the
students impart on their own institutions; C)Map of Colombia, the Tolima region has been highlighted in red.

While geoscience is part of the basic science knowledge it has only recently been included
in the education guidelines from the Colombian government (Ministerio de Educacion de
Colombia 2006). Therefore the students of the blended Education master had no previous
knowledge of earth sciences.

The geoscience module contents follow the guidelines of the Ministry of Education of
Colombia about the application of geoscience concepts in the different courses at school
and high school level (Ministerio de Educacion Nacional de Colombia, 2006). The idea was
to make the content challenging for professionals that already completed university degree
(Fig. 1a) but at the same time accessible and interesting to none specialist (e.g. Yuretich,
2001). We also had the challenge to introduce a completely new subject to the students
since geosciences is not included in the basic education in Colombia.

The main challenges of the blended module in geosciences were 1) offer the means for the
students to combine their daily workload with studying a master; 2) promote collaborative
learning; 3) deliver in 8 weeks a basic education in earth sciences to a very heterogeneous
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student base; 4) use a range of activities that aided effective learning. The first and second
challenges was addressed through blended learning strategies (Graham 2006).

While many definitions have been suggested, blended learning could be defined as an
approach that integrates web-based teaching and learning mode with face-to-face
interaction (see Maarop and Embi, 2016 for review). Blended learning is supposed to
improve student participation, but issues like poor time management or lag of interaction
with peers and teachers have been reported in some instances (Graham, 2006; Maarop and
Embi, 2016 and references therein). This was the reason the module was designed to
promote collaborative learning within a blended format.

The concept of collaborative learning, though student pairing to achieve an academic goal
has been widely researched and advocated (e.g. Dillenbourg, 1999). The term
"collaborative learning" can be defined as a method in which students work together in
small groups toward a common learning goal (e.g. Dillenbourg, 1999). Even though online
activities can be collaborative, the in site classes are considered key in developing synergies
between the students (Graham, 2006; Maarop and Embi, 2016).

Finally we wanted students to engage in active learning, as it provides greater
appropriation of knowledge and deeper understanding based on synthesising, critically
assessing and transforming basic knowledge, which can be seen as ‘learning better’
(e.g.Yuretich 2001; Freeman et al. 2014). For that professor IFBQ selected a range of
activities that required applying the knowledge acquired to solve problems. Problem-based
learning has been proven to increase learning and improve retention (e.g. Yuretich, 2001).
In the present case the project on Rocks from the Tolima region (where the students came
from; Fig. 1c) is a great example of problem based learning.

2. Methods
2.1. Structure of the module

The Geoscience module took place between the 1% of October and the 26™ of November
2017, starting on week 9 of the master’s second semester (Table 1). Three in site sections
were included (shown by stars in Table 1) on Saturdays from 7 to 10 am. The module was
divided in 3 content sections, 1) Earth origin, structure and plate tectonics; 2) Volcanos,
earthquakes, minerals and rocks; and 3) Life origin, fossils and geological time (Table 1).
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Table 1. Timeline of the course with the contents covered during the week period of the
Geoscience module. Stars indicate on-site lectures by CH.

Content Covered W-9 W-10 W-11 W-12 W-13 W-14 W-15 W-16
Earth Origin, Structre and plate tectonics *
Volcanoes, Earthquakes, Minerals and Rocks *

2.2. Tools for evaluation

Students undertook an online survey in order to evaluate a range of qualitative aspects
related to the learning environments of the module. The team at Conecta-te (Center on
education innovation), Los Andes University, Colombia, developed a survey to measure the
key conditions of learning blended environments using the Likert scale (Likert, 1932). The
Likert scale was developed in 1932 as the familiar five-point bipolar response that most
people are familiar with today (Likert, 1932). The scale assigns a numerical value of (1)
totally disagree; (2) disagree; (3) nor agree or disagree; (4) agree and (5) totally agree.

3. Results and discussion

While many aspects of were evaluated, in line with our objectives for the module, we will
focus on 1) collaborative learning and interaction; 2) the quality of the geoscience module
contents and 3) the contribution of the proposed activities to the learning process.

3.1. Collaborative learning and interaction:

Collaborative work is essential to improve knowledge acquisition and student motivation
(e.g. Dillenbourg, 1999; Attard et al. 2010). In fact, collaborative learning has been shown
to enhance many transversal skills such as critical thinking or teamwork. However, this
type of learning is challenging when working on a blended context (e.g. Maarop and Embi,
2016). Many of the e-activities were selected to foster interaction with peers and the
teacher.
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The methodology prompted student participation

The methodology promoted group work

Need of interaction with other students to complete the activities

Interaction with my classmates helped me in my leraning process

The teacher generated a good environment for the student partcipation

4,00 4,20 4,40 460 480 500

Figure 2. Perceptions of collaboration and interaction within the Geoscience module. Likert scale of evaluation is
from 1 to 5 but has been enhanced to start from 4 since all values are above that.

Students rated how the methodology prompted student participation and group work with a
4.67 (Fig. 2). It was found in previous projects that group homework assignments were less
effective in promoting teamwork, since group homework was usually undertaken by one
enthusiastic student or divided among team members to undertake individually (CH
personal observation). Therefore, the activities in the master module were designed so they
would require interaction between group members to be completed and were successful in
that respect with a 4.67 mark allocated by the students (Fig. 2).

A key component of collaborative learning is that students are responsible for their peers’
learning as well as their own and the success of one student helps the others to be
successful (Dillenbourg, 1999). The interaction with their peers was rated in 4.78 as helping
them with their learning (Fig. 2), thus confirming the importance of teaching between pairs
and the adequacy of the module design to achieve that goal.

3.2. Quality of Geoscience Module contents

Since the introductory geosciences course at Andes University is all face-to-face and
additionally has a much higher credit load, designing the contents and activities of the
module in the education master was challenging. Professor IFBQ together with Conecta-te,
course developer MCHM designed the course to cover three main areas of the geosciences
according to the Ministerio de Educacion de Colombia (2006) published guidelines (Table
1). They selected activities that would help integrate the novel concepts acquired by the
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students to the construction of knowledge in geosciences and that would require active
learning.

Information in the resources was suficient -
Information in the resources was clear -
Selected teaching resources were relevant to learning process _
The different teaching resources contributed to learning process _
Good distribution of activities through course was good _
SR )

Contents were available in a timely manner
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Figure 3. Student evaluation of course contents based on clarity, variety and quality. Likert scale of evaluation is
from 1 to 5 but has been enhanced to start from 4 since all values are above that.

The information provided was considered sufficient (4.33; Fig. 3) and clear (4.44; Fig. 3)
which was one of the challenges faced by the module designers in teaching geoscience to
that particular student base (Fig. 1a). The resources included a range of videos and an
introduction to geoscience book (Tarbuck et al. 2005), the students were encouraged to
find other materials independently. The students agreed that the selected resources were
relevant (4.56; Fig. 3) and contributed to their learning process (4.67; Fig. 3). Additionally
the contents were readily available (4.87; Fig. 3) and well distributed through the course
(4.67; Fig. 3). Thus, in general the contents were very highly rated and viewed to be
conductive significantly to the learning process.

3.3. Contribution of the proposed activities to the learning process

In terms of aiding the learning process the proposed activities were rated between 4.22 and
4.89 (Fig. 4). While the participation on an online forum was rated the lowest (4.22, Fig. 4)
it is still highly rated as conductive to their learning. That is even more positive when we
consider that some of the students had limited access to internet during the week, which has
been shown to hamper blended strategies (Maarop and Embi, 2016).

Even though two different tools, Wiki pages and Paddlet, were used by the students to
produce online material, students rated them equally with a 4.56 (Fig. 4) for their
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contribution to their learning process. Groups were picked randomly and were different for
the two activities and the contribution of all members of the group was assessed.

Forum participation
Paddlet page construction

Wiki construction

Power point lectures

Classes on site

ena Rock project [N

Figure 4. Contribution of activities proposed during the geoscience module to students’ learning process. Likert
scale of evaluation is from 1 to 5 but has been enhanced to start from 4 since all values are above that.

The final project to study Rocks from the Tolima area was introduced as a departure from
the traditional ‘spoon-feeding’ teaching, promoting student’s active work through realistic
and challenging project. It has been shown that applying knowledge to complete a project
results in better learning and higher motivation (e.g. Sodupe-Ortega et al. 2017). In the
present case we were tapping into the intrinsic motivation, which is related to the “human
propensity to learn and assimilate” (Ryan and Deci, 2000) to provide a more fulfilling and
meaningful learning. The fact that the project was based on the area of residence and work
of the students made it even more relevant to them with a 4.67 evaluation (Fig. 4) on the
contribution it made to their learning process. Some of the students involved their pupils in
the sample collection thus resulting on a trickle down strategy not anticipated by the course
designers.

Still the highest rated activities were those done in class with the power point lectures
attaining a 4.78 and the teacher performance a 4.89 (Fig. 4). Thus, the direct interaction
with the teacher was crucial to the success of the Geoscience module and the learning
process of the students. Justifying the need for a blended strategy rather than a fully online
one.
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Additionally the articulation between in class and online activities was considered good by
89.9% of the students with a mark of 4.44 on the Liker scale.

4. Conclusions

The Geoscience module received very good ratings from the students with no evaluation
below 4.22. This is specially fulfilling since the students are education professionals
themselves.

The design of the course was successful in making accessible the novel geoscience subject
to all the students in the master, as demonstrated by the fact that all of them passed the
module (data not shown).

The choice of activities both online and in class achieved our goal to foster collaborative
work and interaction both among students and between students and teacher.

The proposed activities were considered pertinent and conductive to learning by all students
in the class.

Additionally since the students are in turn teachers we were very happy to learn
some of them will implement geosciences in their activities in the future. Making
this experience a success also in disseminating that subject on the country.
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Abstract

Information sources are a key tool in the current social and technological
evolution. While it is true that not all are benefits. In the same way the over
information is evident, and can lead to the extraction of conclusions that, in
many cases, becomes confusing, diffuse, or even erroneous. In this context,
the use of the 6S pyramid can help you find the best research evidence with
the least amount of time and effort. This work proposal exposes the methods
and development of a support and training program to search for evidence in
health. To do so, the learning resources will be taught through a specific
seminar and the option of using self-directed online resources, freely
accessible, from the “National Collaborating Center for Methods and Tools ”
(NCCMT) of McMaster University. Later, the assessment of competences will
be undertaken. The expected results for the students is to be able to perform
the analysis of their searches based on elements that can later include in
their final work, with the benefits that this implies in the education.
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1. Introduction

Information sources are a key tool in the current social and technological evolution.
However, it is true that not all are benefits. In the same way the over information is evident,
and can lead to the extraction of conclusions that, in many cases, becomes confusing,
diffuse, or even erroneous. Therefore, it is necessary to know how to discern and contrast
the evidence that students use (in many cases) indiscriminately to complete the large
number of jobs that new teaching methodologies and education plans require for the
attainment of competences.

In past years, accessing the evidence meant having knowledge of literature search and the
ability to apply of critical appraisal skills to separate lower-from higher-quality clinical
studies. The databases and other sources that should be searched to identify evidence of
clinical effectiveness depend on the review question (National Institute for Health and Care
Excellence, 2012). However, over the last decade, many practical resources have been
created to facilitate ready access to high-quality research. Currently, new sources of
information are available to help us recover the best updated evidence quickly. These are
called "Preappraised Resources” because they are the result of a filtering process and only
include high quality studies and also because they are updated regularly (DiCenso, Bayley,
& Haynes, 2009).

In 2001, R. Brian Haynes (one of the natural leaders of the Evidence-Based Medicine
Working Group) synthesized, in a pyramidal model of four strata, the information resources
according to their usefulness and properties in the decision making in health care. This
hierarchical structure was called the "4S" pyramid, by the initials in English of the four
resources that comprise it: Systems, Synopses, Syntheses and Studies. The same author
added, in 2006, one stratum more to the pyramid (Summaries), known, therefore, as the
pyramid of the «5S». Finally, in 2011 the Synopses were divided into two groups
(Synopses of Studies and Synopses of Syntheses). In this final pyramid of the «6S», the
ascending levels involve a smaller volume of information, but a greater degree of
processing of it.

The use of the 6S pyramid can help you find the best research evidence with the least
amount of time and effort.

Each level of the 6S pyramid (Figure 1) is based on research evidence from the lower
layers, so starting a search at the top (or the highest possible layer of the 6S pyramid model)
yields the most synthesized research evidence and of the highest quality (DiCenso et al.,
2009).

118



Blasco-Igual, JM; Sanchis-Sanchez, E; Garcia-Molina, P; Balaguer-Lo6pez, E; et al.

.

Summaries

Synopses of Single Studies

Figure 1. 6S pyramid.

Most health sciences students initiate the search by the lowest level, this means that the
original studies are used. However, it is necessary to understand how to use the search
engines to find the study that interests and then finally to interpret and apply the individual
study without an expert opinion. This search strategy as well as being a tedious and slow
process does not guarantee that the best available information is actually used.

It is essential to modify this erroneous practice progressively. For all these reasons, this
educational innovation activity is suggested with two objectives; to know the use of
different sources of information or resources according to the needs of each research
question and to classify the different types of source and resources according to the Haynes
pyramid.

Evidence-based practice is an integral component of the health professionals' curriculum in
undergraduate, postgraduate and clinical practice training. The concepts of levels of
evidence and degrees of recommendations are fundamental for the definition of evidence-
based practice, as they attempt to standardize and provide professionals with convincing
rules to evaluate published research, determine its validity and summarize its usefulness in
clinical practice (Upshur, 2003).

McMaster University is one of the institutions that leads internationally the harmonization
of evidence hierarchies and the understanding of what is an evidence-based
recommendation. This understanding allows for more consistent patterns of practice in
order to benefit the patient.

The central focus of open learning is commonly placed on the "needs of the student as
perceived by the student" learning as an innovation both within and across academic
disciplines, institutions of higher education, collaborative initiatives between institutions
and education for young learners (D’ Antoni, 2009).
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Generally, through open learning, activities that enhance learning opportunities within
formal education systems or expand learning opportunities beyond formal education
systems are carried out. It is not limited to classroom teaching methods or learning
interactive approaches (D’ Antoni, 2009).

2. Proposal

All undergraduate students have to perform works in which they must know and assess the
scientific evidence of the subject on which they have to carry out the required activity in the
teaching guides of the different subjects

In order to perform an effective literature search, students have to know how to clearly
define the question or problem to be studied and to know which is the most appropriate
research design to answer the question asked. The next issue that students have to deal with
is the one that is undertaken in this activity: knowing where to look for information with the
best available evidence to address the problem and also to establish a search strategy that
allows to find the most solid quality and most relevant evidence.

Development of a support and training program to search for evidence in health, based on
learning resources through a specific seminar and the option of using self-directed online
resources, freely accessible, from the “National Collaborating Center for Methods and
Tools” (NCCMT) of McMaster University.

These online learning resources have been developed to support the process of evidence-
informed public health. Each module relates to at least one step in the process as indicated
by Dobbins (Dobbins, 2017): 1) define, 2) search, 3) appraise, 4) synthsize, 5) adapt, 6)
implement, 7) evaluate. Our proposal is related to the search module. Registration is free
and simple.

2.1. Aims
The proposal has the following objectives:
- To know the use of different sources of information or resources according to the
needs of each clinical question.

- To classify the different types of sources and resources according to the Haynes
pyramid.
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2.2. Methodology
The planned methodology contains the following steps: To groups
A. Conducting an initial training seminar, which will consist of two parts.

1. Theoretical-practical session in which the "Search for evidence" program
will be exposed, in which the evidence will be defined and how to search and
discern the level of evidence. The objectives will also be exposed, as well as
the sequencing, methodology, and knowledge to be achieved.

A document will be provided as a guide or roadmap that will guide students
on the following steps in order to achieve the aims. One hour is expected.

2. Presentation, for those students who choose to complete knowledge and
skills, online tools and resources and access to the learning center NCCMT
Learning Center to perform the module "Searching for Research Evidence in
Public Health".

- The module can be completed at home or on the computers of the
faculty.

- Term of completion: Period of achievement of the Program.
- Duration of online training: 3-4 hours.

- Explanation about obtaining certification of competencies of the
NCCMT of the McMaster University of those students who complete the
module and achieve at least 75% in the final test.

- Requirements for the use of the tool and resource: average
comprehension level of English or French.

- Other features: you can work on the modules individually or as part of a
group. Each participant in a group must have an individual NCCMT
account. You can choose to complete the NCCMT learning module as an
individual or as part of a group.

B. Evaluation of the experience session:
1. Evaluation of the knowledge acquired.
2. Assessment of the difficulties encountered and the degree of satisfaction.

A self-administered questionnaire based on questions with answers with a
Likert scale will be used.
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The evaluation will be subjective on the part of the students, and objective on
the part of the professors, who will base their criterion not only on the
perception but on the evaluation of the papers presented in the subjects.

2.3. Results
A total of 58 students from the Faculty of Nursing (2 year) participated, of which 47 were
women and 11 were men, with mean age of 20.2 (2.6).

Fifty participants completed the training and the forms that were fulfil before and after the
training seminar. The participants shown a slight but significant increase in the knowledge
right after the training sessions with p<0.05, as shown in Table 1.

Table 1. Results on knowledge evaluation right after the training

Pre Post P-Value
n 58 50 0.096
Fails 6,07 (1,98) 5,29 (1,67) 0.093
Range [2-11] [3-10]
Score 6,21 (1.14) 6,69 (1,05)

The level of satisfaction as appraised in terms of utility, method, organization and teaching
team was good with a mean value of 7.83 (1.41) as shown in Table 2.

Organization .
Teach I
Utility Method and eaching Overa
team assessment
Resources
Mean 7.59 7.45 7.99 8.58 7.56
Std 1.43 1.31 1.28 111 161
Min 3.00 4.50 4.50 5.00 2.00
Max 10.00 10.00 10.00 10.00 10.00

Results in the use of resources used in the group works performed during the course and
complying with higher levels of evidence will be available by the end of May 2018.

2.4. Conclusion

These types of activities are of interest because they motivate students and provide a
continuous added value that allow students to acquire and strengthen competencies for their
future reality in the workplace.
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Abstract

English is used as a lingua franca in an increasing number of domains. In higher
education, English has become prominent as the language of course materials,
scientific publications, research as well as teaching, a trend which is particularly
noticeable in Europe. In Latin America, however, the surge of English is relatively
recent, and within Latin America, Cuba is an interesting case. Whereas learning
English was not encouraged in the 1980s, in today’s Cuba English has gained
importance, and learning and teaching English has become a priority.

The current research explores how Cuban students and lecturers of two different
fields (English and Engineering) perceive the growing importance of English in
today’s higher education in Cuba. Data were collected by means of a questionnaire
conducted at Universidad de Oriente, Santiago de Cuba. The results reveal a
positive attitude towards English, which most participants perceive as very
important for their career prospects. On the other hand, it was found that most
respondents overrate their ability to communicate in English. Moreover, they are
not acquainted with the Common European Framework of Reference for Languages
(CEFR), even though the Cuban Ministry of Higher Education has accepted the
CEFR as its official standard.
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1. Introduction

English is the language of globalization (Crystal, 2003; Dewey, 2007; Pennycook, 2010).
This is mainly due to the worldwide dominance of the United States since World War Il
and the resulting use of English as a lingua franca in an increasing number of domains,
including the economy, politics, and culture (Fishman, 2006). In higher education, English
has become prominent as the language of manuals and course materials, scientific
publications, research, as well as teaching, a trend which is particularly noticeable in
Europe (Wachter, 2014). In Latin America, however, the surge of English is relatively
recent, and the level of English tends to be generally low (English Proficiency Index, 2017).
Within Latin America, Cuba takes a mid-position on the 2017 English Proficiency Index
with a score of 50.83; i.e. ‘low proficiency’.

Cuba is a very interesting case as its relations with the United States have been strained
since the 1959 Revolution. It was not until 2015 that diplomatic relations between both
countries were resumed officially. In a groundbreaking move after more than half a century
of estrangement, President Obama aimed to normalize relations between both countries,
and Secretary of State Kerry presided over the official reopening of the US Embassy
in Cuba on 24 August 2015. While Cuba was awash with hope that relations between both
countries were eventually back to normal, the new administration appears to have dashed
this hope as President Trump tightened the economic embargo on Cuba and released new,
restrictive travel rules in 2017 (Alzugaray, 2017; Pope & Finn, 2017; Dembicz, 2017;
Grabendorff, 2017).

Consequently, learning and teaching English in Cuba should be understood in the context
of this fraught relationship with its dominant neighbour. Whereas in the 1980s, learning
English was not encouraged in Cuba and it was even seen as ‘supporting the Americans’
(Pignatelli, 2017), in today’s Cuba English has been gaining importance, and the learning,
teaching and testing of English has become a priority. Thus, the Cuban Ministry of Higher
Education (Ministerio de Educacion Superior, henceforth MES) stresses the importance of
foreign languages — English in particular — to be able to fully participate in a globalizing
world (MES, 2013).

Following this new policy, the Ministry adopted the B1+ level; i.e. ‘Independent User’
according to the CEFR (Council of Europe, 2001) as a requirement for graduation, and
students have up to four years to acquire the necessary language skills, both written and
orally. In order to acquire these skills, students can attend English language courses, make
use of academic services in English, or manage their learning independently. Language
centres (Centros de Idiomas) as well as self-access centres (Centros de Auto-acceso) are set
up to meet the needs of training in English.
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The underlying assumption is that globalization necessitates English, and therefore the
Cuban Ministry introduced a paradigmatic shift in the teaching and learning of English.
Whereas during the period 1960-1982 the focus was on reading skills in a broad sense, and
then, between 1983 and 1990, on reading skills for academic and professional purposes
(Rivera et al., 2017), at present the focus has shifted towards oral skills in the academic and
professional contexts. Yet, Cuban universities still fail to achieve the desired level in the
domain of communicative competence, and the level of proficiency in English of Cuban
students entering higher education remains low and heterogeneous (Rivera et al., 2016;
MES, 2013). In addition, the level of motivation towards language learning tends to be low,
and the students lack awareness of the need for English as a study and work tool.

2. Research objectives and methodology

The current research explores how Cuban language learners and teachers perceive the
growing importance of English in today’s higher education in Cuba. Data were collected by
means of a questionnaire conducted at Universidad de Oriente in Santiago de Cuba in
December 2017. The rationale to choose Universidad de Oriente is that this institution is the
leading university in the eastern part of Cuba, and one of the main universities nationwide.

This study intends to answer the following research question: How do language learners
and language teachers in Cuba perceive the growing importance of English in their higher
education? In order to explore this question, two different areas of research were selected:
English language students and their lecturers on the one hand, and Engineering students and
their lecturers on the other hand. Whereas the former group was expected to take a more
positive attitude towards English, the latter group was expected to take a less positive
attitude or to have a lower level of motivation to learn English as their perceived need of
English might be lower. That is, English may not be perceived as a top priority for many
Cubans in their daily work context. Another hypothesis referred to age. Younger learners or
users of English were expected to have more positive attitudes than the older generation as
the latter had grown up in a different context in which English was not needed. Besides,
many of these experienced lecturers had learned Russian instead of English, a language
they are less acquainted with, while younger people might be more convinced of the need
to learn English.

The data were obtained by means of a questionnaire, which was set up in Spanish. Since it
was not feasible to pilot the questionnaire at Universidad de Oriente, it was conducted at
the University of Antwerp with a group of Spanish-speaking students from various
countries in Latin America, who also provided useful feedback. Both universities are
involved in a transversal project set up by the Flemish Interuniversity Council VLIR-UOS
(http://www.vlir-uos.be) with the aim to enhance capacity building in Cuba. The focus of
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the present programme is on English language learning, teaching and testing in Cuban
higher education.

Due to persistent problems related to the internet in Cuba and the fact that Cubans are
generally not familiar with completing online forms, the questionnaire was paper-based
(see Appendix). This also explains why the questionnaire was completed by a relativey
small sample of respondents: 20 students and 10 lecturers from the English Department and
20 students and 10 lecturers from the Engineering Department. A larger sample would not
have proven to be feasible in the given circumstances.

The questionnaire consisted of multiple choice questions relating to the respondents’
personal profile (1), their perceived need of English (2), English courses taken (3), the place
where these courses were taken (4), the participants’ perceived level of English (5),
standardized exams taken in English (6), and their familiarity with the CEFR (7). The final
question was an open-ended question in which respondents were asked to make
associations with English (8). The intended purpose of this item was to elicit personal and
creative responses instead of restraining responses to fixed alternatives.

3. Discussion

The questionnaire revealed that the respondents’ attitudes towards English are
overwhelmingly positive. While 90% of the Engineering students considered English as
very important and the remaining 10% considered it as important, all Language students,
their lecturers and the Engineering lecturers perceived English as very important for
educational and professional prospects.The hypothesis was therefore rejected in that no
relevant differences could be observed between the English language students and their
lecturers on the one hand, and the Engineering students and their lecturers on the other
hand. Age did not appear to be significant either. Language and Engineering students from
all academic years as well as young lecturers (with 10-15 years of experience at the
university) and experienced lecturers (with more than 20 years of experience at the
university) agreed on the relevance of English language in this new context of Cuban
higher education.

In spite of these positive attitudes towards English language learning, 70% of the Language
students and 60% of the Engineering students admitted that they had never enrolled in
English language courses. In addition, 50% of the students from both areas stated to have
learnt English without having attended any formal courses. This may be due to limited
availability of language courses, high costs of private language tutors or lack of time. On
the other hand, 40% of the Language lecturers and 50% of the Engineering lecturers,
regardless of age, had taken English courses during and after university studies. Therefore,
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it might be assumed that although students recognize the importance of English, they do
not take steps towards formal English training unless they are certain they will need the
language after university graduation.

Regarding the perceived level of English, respondents tended to overrate their ability to
communicate in English. Based on the CEFR descriptors, most Language students and
lecturers rated their level of English as C1 or C2, whereas their actual level is more likely to
be within the B1-B2 range, particularly in the case of the students. Besides, many language
lecturers may not be ‘proficient users’ (C1-C2) of English either, in spite of the fact that
many of them have taken the Teaching Knowledge Test certified by the British Council
(Radio Cadena Agramonte, 2017). The Engineering students and lecturers overrated
themselves as well, as most of them (lecturers as well as students) rated their proficiency as
B2, whereas their actual level is generally lower. Yet, it may be difficult to establish an
accurate range, as most respondents have never taken a standardized language proficiency
test that certifies their level of English. Moreover, a very low percentage of the participants
is actually familiar with the CEFR, even though the Cuban Ministry of Higher Education
has adopted the CEFR as its official standard. Concerning the final question, English is
most commonly associated with communication, scientific research, bibliography,
academic mobility, professionalism, traveling and free-time activities. Links to the United
States or its policy towards Cuba are strikingly absent in the respondents’ associations.

The findings are in line with results from a large-scale study carried out at the University of
Antwerp, which revealed that lecturer and student attitudes towards English are largely
positive (van Splunder, 2014). It should be noted that the participants in Antwerp were
more acquainted with English than their counterparts in Santiago. Moreover, their level of
English was considerably higher (B2 is required for incoming students, C1 for teaching
purposes).

4. Conclusion

Whereas in the previous decades, English was commonly associated with the United States
or with US imperialism, this is hardly the case in today’s Cuba, in which learning English
has become a top priority. Although the sample was relatively small, this research
demonstrates that attitudes towards English are largely positive as the language is
associated with globalization and educational and professional prospects in Cuban higher
education. In other words, English means access to the world, not just to the United States.

In contrast to earlier observations, the level of motivation towards learning English did not
appear to be low, and the students did not appear to lack awareness of the need for English
as a study and work tool. However, the level of English remains generally low, a fact which
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most respondents did not appear to be aware of. Moreover, from a more general
perspective, it should be noted that access to English remains limited in Cuba.

As a follow up to this research, a larger-scale online questionnaire should be administered,
on condition that improved internet facilities are available. Moreover, it would be relevant
to conduct interviews or focus groups to analyse the attitudes in more detail to find out why
they are so positive. At the same time, it could be significant to find out why negative
attitudes are strikingly absent, even with the older generation. It should be considered to
broaden the scope of research, and to focus on other stakeholders, such as the Ministry of
Higher Education. Finally, it may be relevant to study English language attitudes in areas
other than higher education, such as tourism or business, and areas in which English is not
commonly used. English may mean access to the world, but it remains an open question
what this implies for groups of people such as farmers whose life and work is limited to a
Cuban context, and who apparently do not participate in globalization.
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Appendix: Questionnaire
Cuestionario

El siguiente cuestionario se enfoca en las actitudes hacia el aprendizaje del idioma
inglés en la ensefianza superior en Cuba, particularmente en la Universidad de
Oriente. Agradecemos su colaboracion.

1. Actualmente, usted es

Estudiante (Facultad...................... ; Afio académico.............)

Profesor (Facultad............cceee... ; Afios de experiencia como profesor en la
universidad...... )

Ooad

¢Como califica la importancia del idioma inglés para su carrera profesional?
Muy importante

Importante

Poco importante

Nada importante

gogooonms

¢Ha tomado cursos de inglés? (Es posible marcar mas de una opcién)
Si, antes de entrar a la universidad

Si, durante la universidad

Si, después de terminar la universidad

No, nunca he tomado cursos de inglés

Oogdoow

¢D06nde ha tomado los cursos de inglés? (Es posible marcar mas de una opcién)
En instituciones estatales

En instituciones no estatales

Autodidacta

Ninguna de estas alternativas

oooos
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5. ¢Cual considera que es su nivel de comunicacion en inglés?
No me puedo comunicar en inglés

O

O Bésico. Puedo relacionarme de forma elemental, siempre que la otra persona hable

despacio, con claridad y esté dispuesta a cooperar.

O Intermedio Bajo. Puedo comunicarme de manera sencilla sobre temas de mi
interés personal o que me son familiares, y a la hora de realizar tareas simples y
diarias, que requieran solo informacién sobre cuestiones que son conocidas 0

habituales para mi.

O Intermedio Alto. Puedo comunicarme con un grado suficiente de fluidez y
naturalidad, de modo que la conversacion se realice sin esfuerzo por parte de

ninguno de los interlocutores.

O Avanzado. Puedo usar el idioma de forma flexible y efectiva para fines sociales,

académicos y profesionales.

¢Ha hecho un examen de idioma para saber su nivel de inglés?
Si, TOEFL
Si, IELTS

ogooooe

No, nunca

Si, otro examen (INdique CUAL......... ..o e

7. ¢Esta familiarizado con la escala de dominio de la lengua del Marco Comin
Europeo de Referencia (en inglés Common European Framework of Reference)?

Si
O No

|

8. ¢Con que asocia el idioma inlgés? Escriba solo cinco palabras.
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Abstract

Teaching research methods and statistics in Psychology is a known
pedagogic challenge due to students’ varied mathematical aptitude, prior
knowledge and attitudes towards modules. The aim of this investigation was
to study student perspectives of an interactive learning approach for the first
year practical class of a “Research Methods and Statistics” psychology
module based on problems and games. The approach was developed by
integrating problem-based learning and games supported by Kahoot and
PollEverWhere (Web 2.0 applications). Two groups of first year psychology
students (20 persons per group) attended practical classes based on an
interactive and a traditional approach but following a different attending
order (1. interactive and 2. traditional approach or vice versa) and
completed two online surveys. Overall, the interactive approach was
perceived to significantly improve student learning experience by promoting
active and collaborative learning though the use of real research study
applications and formative feedback.
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1. Introduction

Researchers have studied the importance of the research methods and statistics integration
into a psychology module, as students are not eager to follow relevant modules (Rajecki et
al., 2005). The willingness of Psychology students to follow these modules is related to
three broad perspectives: mathematical aptitude and prior knowledge of students, affective
and attitudinal factors and pedagogic approaches (Mulhern & Wylie, 2006). Many
Psychology students experience ‘statistics anxiety’ (Wilson, 2013) and it is widely
acknowledged that teaching statistics in Psychology is a pedagogic challenge due to
heterogeneous cohorts with varied mathematical ability (Lalonde & Gardner, 1993;
Mulhern & Wylie, 2004). Tishkovskaya and Lancaster (2012) reviewed the challenges of
statistical education and provided an overview of suggested strategies and techniques for
developing research-based statistics courses. For example, they proposed the use of active
and collaborative problem solving, technology and online resources to promote statistical
reasoning, interactive activities with feedback and the use of real world examples. Wilson
(2013) reported that a flipped classroom approach could enhance the learning of statistics
allowing students to ‘‘do statistics’” and solve problems in an environment where they can
get immediate feedback (p. 197).

Wiggins, Chiriac, Abbad, Pauli and Worrell (2016) highlighted the lack of the extent
integration of problem-based learning approach into Psychology modules, although it could
allow students to apply knowledge across contexts and to real world problems and to
understand a topic through the collaboraton with their peers enhancing their problem
solving skills (Hmelo-Silver, 2004). Despite the difference in problem-based activities,
class size and evaluation, a problem-based approach in research methods and statistics
modules can increase students’ motivation, engagement (Elder, 2016) and student
performance (Karpiak, 2011). Boyle, Connolly and Hainey (2011) suggested that the
integration of games into education can provide contextualised, problem-based and
interactive learning activities allowing students to learn through entertainment (Henderson,
2005). According to de Marcos et al., (2014) “gamification is the use of game elements and
game-design techniques in non-game contexts, to engage people and solve problems”
(p-82). It has been reviewed as an effective learning method, as it enhances student
motivation, team work and collaboration (McLafferty et al., 2010) promoting learning in a
nonthreatening and stress-reduced environment (Henderson, 2005).

McLoughlin and Lee (2007) have presented how the introduction of Web 2.0 technology
could enhance learning by using a wide variety of tools in education to support student
interaction, learning approaches and self-directions.Wang, Elvemo and Gamnes (2014)
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have advocated that the way of Web 2.0 applications are integrated into teaching and
learning process has an impact on student engagement, learning, attention and contribution.
The aim of this investigation was to compare student views following an interactive
teaching approach based on (game-based) student response systems (Kahoot and
PollEveryWhere) with a traditional way of teaching for first year research methods and
statistics practical classes in a Psychology course. The hypothesis of this study was to
investigate whether the interactive approach will significantly improve student learning
experience compared with the traditional way of teaching.

2. Method: Experimental conditions and participants

Forty first year Psychology students participated in this investigation. The students were
split into two groups. The first group (Group A) had firstly participated in the interactive
learning approach and then attended the traditional approach, while the second group
(Group B) had attended the practical classes with the opposite order. Two online
questionnaires were distributed to them, one per learning approach. 32 students completed
both questionnaires (Group A: N = 14, Group B: N= 18) which consisted of quantitative
questions (0-10 agreement scale) and an open-ended question. The items of the
questionnaire  were inspired by the UK National Student Survey (NSS)
(http://www.thestudentsurvey.com).

3. Procedure: Description of the two learning approaches
3.1. Traditional learning approach

Students were expected to attend a 90-minute practical class for a “Research Methods and
Statistics” module each week in order to revise and apply knowledge from the relevant
lecture on statistics. In the practical class, students were firstly presented with a brief
introduction to the assumptions of the test and were given a simple hypothetical study
example. They were asked to complete a few questions relating to the design, data level and
statistical distribution. Also, they were asked to calculate descriptive and inferential
statistics by hand using step-by-step instructions from a workbook. An example of how to
write up the result in a report was provided and they completed summative weekly tasks in
their own time by using SPSS. The design of this approach was aimed to support an
idependent learning process in a small scale learning environment (20 students per class).

3.2. Interactive learning approach based on (game) student response systems

The teacher initially presented the theory behind the statistical analysis (e.g. independent
samples t-test) and introduced the class to a real research problem, recently studied by
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researchers within the School. The whole class was split into smaller groups and they were
encouraged to consider the rationale of the study and form an experimental hypothesis.
They were given time to work together through questions relating to the presented research
study.

Kahoot! was used as game-based student response system (Wang, 2015) allowing the
groups of students to compete against one another while testing their knowledge. The
groups could add a team name and compete against each other by answering the multiple
choice questions as quickly as they could. Between each question the scoreboard was
updated; the pause between questions gave the teacher a chance to discuss the correct
answer with the class and to provide formative feedback (Figure 1).

Following the first activity, students were given an example set of data for the given
research question and asked to fill in the blanks for hand calculations. The main focus of
this activity was to get students to understand the mathematical underpinnings of the
statistical analysis. Groups were then given screenshots of SPSS output to consider, based
on different data for the same study example, and were instructed to work together to
answer several questions regarding data handling and SPPS interpretation. PollEveryWhere
was used as student response system (Shon & Smith, 2011). Each student was encouraged
to submit their responses on research design, hypotheses, data handling and SPSS output
interpretation questions (Figure 2). The design of this approach was aimed to support an
collaborative problem-based learning process in a small scale learning environment (20
students per class).

What is the dependent variable in this study?

A Q:sume'é‘g)”““" ’ B) Size of dishware
@ C)6ow - D) How many pieces of
[;_.J@,LM.J ‘ [ D)o meny ¢

Figure 1: Screen shot from the Kahoot game
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What is the dependent variable?

l:] Respond at PollEv.com/rosiemansfle0S3
0 7ot ROSIEMANSFIEOS 10 020 3322 5822 0nce 10 join, then A, B, €, D, or E

BFAS Questionnaire JA| 59%

Gender| B
Number of hours spent using
the internet in the last week E 41%
Female| D
Male| E

0% 10% 20% 30% 40%

Figure 2. Example screenshot from the Poll Everywhere questions

4, Results

Table 1 shows the mean and the standard deviation values (+SD) for the traditional and
interactive learning approaches on items relating to the learning experience. A repeated
measures MANOVA revealed a significant main effect of approach on learning experience
F (1, 30) = 30.61, p<.001, np. 2 =.51, such that students reported a significantly better
learning experience for the interactive approach (8.13+1.45) when compared with the
traditional approach (6.04+1.56). There was a significant item by approach interaction F (5,
160) = 10.00, p<.001, np. 2 =.25, caused by students reporting that the interactive approach
was significantly more interesting, intellectually stimulating, enjoyable and active and
engaging (p<.001).
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Table 1. Means(+SD) for the traditional and interactive learning approaches on items relating
to the learning experience

To what extent would you say the traditional approach of Traditional Interactive
teaching year 1 practical classes/interactive approach Approach Approach
achieves the following

Q1. Explaining research methods and statistics concepts 7.00(+1.81) 7.44(+£1.83)
Q2. Making practical class interesting 5.16(+2.17) 8.41(+1.70)
Q3. Making the practical class content intellectually 5.63(+£2.00) 8.19(%1.67)
stimulating

Q4. Enjoyability in the first year practical class 6.06(+2.18) 8.28(+1.69)
Q5. Opportunities for a active and engaged learning approach ~ 5.56(%2.03) 8.41(%2.08)
Q6. Being organised and run smoothly 7.72(£1.53) 8.59(%1.50)
Q7. Providing constructive comments on student 5.13(+2.60) 7.56(x£1.93)

contributions in the traditional/interactive practical class

Q8. Preparing students for their exams 6.56 (£1.97) 7.53 (£1.44)

Q1, Q2 & Q3 (0 = very poor, 10 = very good), Q4. (0 = no enjoyment, 10 = extremely enjoyable), Q5. (0 = not at
all, 10 = very engaging), Q6. (0 = not at all, 10 = very smooth and well organised), Q7. (0 = not at all, 10 = very
often), Q8. (0 = not at all, 10 = very good preparation).

Furthermore, the interactive approach was perceived to be significantly more organised
(p=.024) and provided more constructive feedback (p<.001). However, there was no
significant difference between approaches in the extent to which research methods and
statistics concepts were explained (p>.05). Finally, there was no significant approach by
class interaction F (1, 30) = .13, p=.719, np. 2 =.00, indicating that the effect of approach
was not dependent on the class attending order (1. interactive and 2. traditional approach or
vice versa). A related samples t-test also revealed that students perceived the interactive
approach to better prepare them for examinations, when compared with the traditional
learning approach, t (31) = -2.14, p=.040. Finally, they had the opportunitiy to leave any
comments they might have about their first year practical classes (Table 2).
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Table 2. A sample of the student comments relating to the learning experience

‘I really enjoyed participating as a group and talking with the group to come to0 a joint decision
and discussing ideas etc., | also really enjoyed the Poll Everywhere quiz at the end to test
individual knowledge- this seems a really good way to allow you to engage on an individual level
without having to put hands up etc. therefore making it more accessible for everyone. I felt that it
was really engaging and put stats and methods into a very practical and memorable format where
the relevance for future research and studies could be clearly seen and therefore the willingness to
participate was higher.’

‘The new collaborative approach is a significantly refreshing and exciting approach in teaching
statistics and methodology ....I developed a better understanding of the research being taken in the
department .....I honestly enjoyed being presented with different types of tools and being able to
make a decision on what would be best for this experiment......I did feel there was a lot more
participation than in my normal seminar which was nice... ... Poll Everywhere, Kahoot.it will
absolutely increase participation in seminar groups. | was more likely to contribute answers since
it was anonymous - this could have profound influence in allowing students with anxiety or
shyness to add their answers’

‘I really enjoyed the new approach as it encouraged me [to] ask for help with the people on my
table if I was struggling to understand something, | also felt that we were more engaged with our
instructor as she was able to spread her time between four different tables instead of several
smaller tables’

‘I thought the Poll Everywhere aspect was very good - to actually test yourself and no one was
embarrassed to answer’

5. Discussion and conclusions

The aim of this investigation was to study what impact an alternative learning approach
based on (game) student response systems had on student experience compared with the
traditional way of teaching for psychology research methods and statistics practical classes.
Overall, students reported the interactive learning approach to be significantly more
interesting, intellectually stimulating, enjoyable, engaging and organized. It provided
students with more constructive feedback allowing themselves to express their views
through a collaborative environment. The students stated they felt better prepared for their
final examinations upon following the interative approach, as they felt that they better
understood the research methods and statistics topics through the interaction with
technology, problems and games. Another interesting point is related to the relationships
between students and teachers. It seems that by supporting a teaching approach based on
problem-based and game-based learning with the appropriate use of technology, the gap
between teachers and students decreased allowing students to be more engaged and
motivated with the learning process by expressing their thoughts. By solving problems and
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playing games to produce a research methodology rationale, students critically reflected on
the statistical results process and they better understood the “repulsive” subject topic of
research methods and statistics. Results suggested that by incorporating research-based,
problem-solving and game-based learning approaches with technology students were not
only active learners, but they enjoyed their learning time. The student views were not
influenced by the order that they followed the two approaches.

The way that the interactive approach was designed was based on student difficulties within
the domain of research methods and statistics rather than being technology-driven. For that
purpose, a pedagological approach based on research-led activities along with a model of
the pedagogical use of the tools were firstly designed. The choice of technology was in
alignment with the design of the activities. For example, the choice of the Web 2.0 social
media applications was made to support an approach which would be conducted in a
relaxing and problem-based learning environment, allowing students to learn through
entertainment and anonymous feedback. The learning activities were not designed to
replace the traditional tasks or to integrate technology into a part the traditional learning
approach, but they were designed to allow students to learn research methods and statistics
through interactions with content, their peers, teachers and technology by using real
research study examples. This learning approach could be determined as authentic, because
it supported a combination of research methods and statistics domain subject with the “real
world” scenarios in a problem- and game-based learning environment promoting active and
collaborative learning process. Future research will be conducted on student research skill
development and students’ performance.
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Recent studies on textbook costs in the United States have indicated that
there is a direct relationship between textbook costs and student success.
With textbook costs increasing at a rate higher than the cost of living, many
students have cited the textbook cost as an important factor when obtaining
(or not obtaining) a textbook. Open educational resources (OER) are tools
that educators can use to supplement or build a course. OER are free for
anyone to reuse, revise, remix, and redistribute and are a low-cost, tailored
solution for faculty and students. There have been calls for research that
demonstrates how OER are being put into practice. This case study examines
the responses of users to a voluntary survey in a capstone business course
that implemented OER in lieu of traditional textbooks. The study suggests
that, for teachers and students, as well as self-directed learners, OER provide
a valuable resource to eliminate the pay wall, improve learning design, and
support the power of the community through sharing and collaboration.
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1. Introduction

The growth of the open education resources (OER) movement has steadily gained global
momentum since 2000 (Wiley & Gurrell, 2009). OER offer opportunities to students who
may be economically, or otherwise, excluded from formal education due the increasing cost
of traditional learning materials. There are several studies and initiatives worldwide, and
some of the claims indicate that OER and technology may be able to bridge the gap
between formal and informal education (Ehlers, 2011; Meiszner, 2011). OER adoption may
also lead to the inclusion of excluded groups of students via access to a wider range of little
or no cost learning content (Lane, 2008).

The theory of OER was initially defined at the 2002 UNESCO Forum on the Impact of
Open Courseware for Higher Education in Developing Countries (Armellini & Nie, 2013).
OER are teaching, learning, and research resources that reside in the public domain or have
been released under a Creative Commons license that permit reuse or repurposing. These
resources may include textbooks, course materials, modules, podcasts, experiments,
demonstrations, teacher guides, lesson plans, videos, tests, images, supporting materials and
resources, government documents, open datasets, programs, or full courses (Atkins, et al.,
2007). Creative Commons licenses allow for the sharing of resources via the changing of
copyright terms to best fit users’ needs (Sharma, 2013). OER are free to use and remix, thus
enabling instructors to customize and differentiate materials for students (Ash, 2012).

There have been several calls for research on the real-world effects of OER on instructors
and learners (Schmidt-Jones, 2012). There is a “dearth of systematic empirical data to help
answer the following questions: Who uses OER and for what purpose? What is the impact
of OER? To what extent have OER engendered changes in teachers’ professional practices?
Have OER led to improvements in the quality of learning and outcomes?” (Kanwar, et al.,
2010). This case study is the beginning of an empirical study on the impact of OER on
business students.

2. OER in SUNY Buffalo State Business Capstone

2.1. Purpose of Study

According to the College Board 2011 study, the average postsecondary student at a four-
year college in the United States paid $1,137 for textbooks during the 2010-2011 academic
year. Since 1994, the cost of textbooks has risen nearly four times the rate of inflation
(Student PIRGs, n.d.). Projected annual textbook costs in 2013 at the State University of
New York (SUNY) two-year and four-year colleges was almost $417,000,000, and
textbook costs at SUNY Buffalo State were just over $11,000,000 (IPEDS, n.d.). The need
to understand the impact of these costs led to various studies, including the 2012 Florida
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Student Textbook Survey (Florida Virtual Campus, 2012) and the unpublished replicated
study at SUNY Buffalo State. The purpose of these studies was to assess textbook choices,
reasoning, and attitudes of students and faculty, including dollars spent, usage, impact of
cost, formats preferred, functionality, and perceptions.

After implementing OER in the business capstone course, these studies were replicated and
expanded to students across six sections of the course. Students were provided with free,
modular-based learning materials via the campus learning management system from day
one of the class. Previous and other sections of the course utilized traditional publisher
materials. OER materials were all Creative Commons licensed, including readings, videos,
images, and case studies, and offered free of charge to students.

Traditionally, the availability of OER materials has lagged in the business discipline. While
offerings are being added regularly, lower-level introductory courses are more readily
available. Upper-level courses have limited materials in comparison. This capstone course
was adapted from a Saylor Academy course, and refined with the inclusion and exclusion
of various OER, as well as instructor-developed assessments and assignments.

Those who actively use OER may be in the best position to judge its value. This is the first
study done on this campus to assess OER satisfaction, and the first in the United States to
assess satisfaction in an upper-level business course. This is an important first step in
determining the quality and acceptability of OER in place of traditional textbook materials.
SUNY has initiated a concerted effort, backed by state government, to engage and train
faculty across New York State in the adoption and creation of OER. This study is in direct
support of that initiative.

2.2. Methodology

At the end of each semester, undergraduate business capstone students were offered an
anonymous, voluntary survey via Qualtrics® software. Students could opt in to the survey
and the survey was not connected to final grades. Survey questions were adapted from the
previous studies mentioned above. All questions were optional. Additional questions were
added to assess the impact of OER on student learning outcomes. Ordinal Likert scales
were used to measure perception of OER in the course, with open-ended questions used to
probe deeper into responses. Data was then analyzed using descriptive statistics. The
preliminary sample was 200 senior students. Table 1 outlines the respondent demographics.
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Table 1. Respondent Demographics

Demographic

Response Category Percent

Age

Gender

Receive financial aid for texts

Total text cost covered by financial aid

<18
18-22
>22
Male
Female
Yes
No
Yes
No

0
58
48
49
51
31
66
19
81

Source: Mathien (2017).

2.3. Results

In terms of textbook format, previous research showed that students prefer a hard copy of
their textbooks to digital; however, this study indicated that 93% of students consider cost
to be the major factor when choosing a textbook (table 2). This was a key finding since
many OER materials are offered digitally. While printing of materials is an option with

OER, it does increase cost to the student.

Table 2. Student Textbook Preferences

Demographic Response Category Percent
Factors for student choice of textbook  Cost 93
Format 2
Length of access 5
New vs. used 0
Textbook format preferred by students Digital 7
Print 29
Cheapest available 62
No preference 2
Methods used to obtain textbooks Bookstore — new/used 69/76
Outside source 78
Rent — print/digital 65/56
Share with classmate 44
Library — borrow/reserves ~ 22/11

Source: Mathien (2017).
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If the textbook was considered too expensive, 96% of students reported they have gone
without a textbook for at least one course during their time at the college. Students
responded that, at some time during their program of study, they have used various methods
to obtain textbooks at a lower cost, including buying used, renting, sharing, or borrowing
from the library (table 2). Other implications of textbook costs can be seen in figure 1.

1208
1005

BB

Bl

Al

i H H H

o -
Chose not to purchase text Took fewear courses Chose nat 1o register Dropped course Withdrew from course

Figure 1. Impact of high textbook cost on student purchase behavior. Source: Mathien (2017).

Students were also asked about the effect of OER materials on their learning and
engagement in the capstone course. While they reported positive outcomes in most
categories, some of the most impactful results include increased participation in class,
improved grades, increased engagement, increased experience with new ways of learning,
and increased likeliness of completing readings and assignments (figure 2). Other positive
findings include an increase in the interest of the subject being taught, increased student
confidence, increased independence and self-reliance, increased collaboration with peers,
increased enthusiasm for future study, increased interest in a wider range of subjects than
before the OER, and better understanding of the content than use of a traditional textbook.

147



Case Study: Use of Open Education Resources in Business Capstone

Bb%

65% 65%
B65%
BeE
614 63%
63%
6%
B1% B1%E
B1%
59%

Increased participation  Improved grades Increased Increased experience More likely to Mare likely to
in class discussions enagagement with new ways of complete readings  complete assignments
learning

Figure 2. Impact of OER on student success. Source: Mathien (2017).

When students were asked if they saved money, 82% felt they had, while only 6% felt they
had not. No reason was indicated as to why they did not save money, although course
materials were free. When asked if they would take more OER courses, 79% indicated they
definitively would take more and 18% said they might take more OER courses.

3. Conclusion and Recommendations

Studies have shown that the cost of textbooks is leading to reduced textbook purchases and
decreased performance in courses. Students are foregoing the text or even dropping the
course due to the increasing cost of course materials. While faculty are using various
methods to try to control costs, OER are an effective way to cut expenses and add value to a
course. Benefits of OER for the student may include day-one access to course materials,
lower cost, and improved learning. Benefits for faculty may include better-prepared
students, as well as control over and increased engagement with learning materials.
Benefits may also extend to the institution, including potential increased enrollment and
greater persistence and retention.

This study investigated the impact of OER on students in various sections of a capstone
course at SUNY Buffalo State. Results strongly indicate increased satisfaction with the
course materials, as well as several measures of improved performance. With day-one
access to course materials, and flexibility to adjust materials as needed, the materials are
more current than traditional publisher materials that typically see a lag from time of
development to time of publication. The business discipline is in constant change, and OER
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allow for easy and quick customization of content to remain current. Students in this
capstone course indicated a preference for use of OER for several reasons, and most were
highly satisfied with the course materials.

This study measured the student perceptions of OER by understanding how students
perceive the quality of OER compared to traditional materials. Further research could
expand this study to other business courses and institutions, and include faculty perception
of OER as well. Additional analyses could be done by comparing groups of students
statistically to assess differences between groups. In addition, further quantitative analyses
could be conducted to measure the impact of OER adoption on cost. The data for this
analysis was collected, but proceeding data before adoption would need to be assessed.
While saving money is important, concern for education outcomes is critical. Further
research may be conducted on grades, course throughout rates (combination of drop rates,
withdraw rates, and final grades), and enrollment intensity and persistence (credit attempts
and completions).

References

Armellini, A., & Nie, M. (2013). Open educational practices for curriculum advancement.
Open Learning: The Journal of Open, Distance and e-Learning, 28(1), 7-20.

Ash, K. (2012). Open educational resources surge. Education Week’s Digital Directions, 6,
42-45,

Atkins, D., Seely Brown, J., & Hammond, A. (2007). A review of the open educational
resources (OER) movement: Achievements, challenges, and new opportunities. San
Francisco, CA: William and Flora Hewlett Foundation.

Ehlers, U. (2011). Extending the territory: From open education resources to open
educational practices. Journal of Open, Flexible and Distance Learning, 15(2), 1-10.

Florida Virtual Campus. (2012). 2012 Florida student textbook survey. Tallahassee, FL:
Author.

IPEDS: https://nces.ed.gov/ipeds/Home/UseTheData

Kanwar, A., Kodhandaraman, B., Umar, A. (2010). Toward sustainable open education
resources: A perspective from the global south. The American Journal of Distance
Education, 24(2), 65-80.

Lane, A. (2008). Widening participation in education through open education resources. In
T. liyoshi & M.S. Vijay Kumar (Eds.), Opening up education: The collective
advancement of education through open technology, open content, and open knowledge
(pp. 149-163). Cambridge, MA: MIT Press.

149



Case Study: Use of Open Education Resources in Business Capstone

Meiszner, A. (2011). The why and how of open education — With lessons from the openSE
and openED projects (1% ed.). Maastricht: UNU-MERIT & CCG.

Schmidt-Jones, C. (2012). An open educational resource supports a diversity of inquiry-
based learning. The International Review of Research in Open and Distance Learning,
13(1), 1-16.

Sharma, Y. (2013). Open access and creative commons — A new platform for open
educational resources and scientific research. Current Science, 105(11), 1461.

Student PIRGS: https://studentpirgs.org/

Wiley, D., & Gurrell, S. (2009). A decade of development. Open Learning: The Journal of
Open, Distance and e-Learning, 24, 11-21.

150



4th International Conference on Higher Education Advances (HEAd’18)
Universitat Politécnica de Valéencia, Valéncia, 2018
DOI: http://dx.doi.org/10.4995/HEAd18.2018.7916

The Exercise Science Toolkit: a web application for exercise and
health science students
Norton, Kevin® and Norton, Lynda®

3School of Health Sciences, University of South Australia, Australia, "Discipline of Health
and Exercise Sciences, Flinders University, Australia.

Abstract

The Exercise Science Toolkit is a web-based educational software program
for exercise and health science tertiary students and professionals. The
software was developed to facilitate student engagement with essential
knowledge, skills and protocols in these disciplines, provide opportunities to
conduct analyses on empirical data or simulations on an unlimited supply of
virtual clients including difficult or rare cases, encourage overlearning
opportunities at their own pace and in their own time, and shift the emphasis
from passive knowledge delivery to creative acquisition and application of
knowledge. The toolkit is evidence-based with numerous databases on age-
and sex-specific population norms built from systematic searches. It uses
established internationally accepted protocols for the analytical tools and
test procedures. The toolkit has over 40 screens or tools to engage users in a
variety of pedagogical modes including pre-class preparation, laboratories
in real time, individual and group problem-based learning, online and
distance education.
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1. Introduction

Online delivery and e-learning are growing rapidly as part of multimodal pedagogies,
including disciplines such as health and clinical sciences (Ellman & Schwartz, 2016).
Acquisition and application of knowledge involves challenges in educating students and
professionals in methodological issues and protocols, data analytics, knowledge integration,
and communication skills. Our goal, therefore, was to develop a comprehensive online
analytical and exploratory software program called the Exercise Science Toolkit (EST) to
help students in exercise- and health-related disciplines develop proficiencies in these areas.
The tools within the program cover key content including pre-exercise screening
procedures, health risk factor assessment, physiological responses to exercise, performance
testing across the three energy systems, body composition analysis and basic
statistical/analytical calculators. Numerous approaches are used to reinforce knowledge and
its context using population norms and variations, and novel ‘what-if* functionality.
Simulation strategies have also been created to supply an unlimited number of virtual
clients offering unique learning opportunities with a vast array of individuals, and in a
range of delivery modes. The URL for free access to the toolkit is:
www.exercisesciencetoolkit.com (Norton & Norton, 2018).

2. Rationale for the Exercise Science Toolkit

Understanding foundation elements of exercise, sport and health sciences courses takes
time and rehearsal, especially practical skills that are applied as professionals. Students
need frequent exposure to laboratory experiences to process the: (1)
physiological/biochemical or performance variable being measured, (2) units of
measurement, and (3) knowledge integration with contextual references such as what is
‘normal’, ‘extreme’, ‘plausible’, ‘a risk factor’, ‘world class’, ‘low’ for a specific type of
athlete or diseased patient etc. Putting their own measures into perspective is almost
invariably how students associate previous knowledge with new information to better
understand the meaning, including the units of measurement (Mishra & Koehler, 2006). For
example, after collecting physiological or performance data for a variable students will
often ask ‘am I normal?’ or ‘what is normal?’ or ‘what is a good value?’ or ‘what does that
value mean?’ The EST allows students to engage with the tool and add contextual layers to
measured data in an inquiry-based learning framework (Magnusson et al., 1999). Showing
students how their own ‘score’ relates to other reference scores or benchmark populations
helps them to assimilate information while reinforcing other elements such as probability
and statistics.

The EST is a series of tools or calculators that compute results and integrates these with
other information, for example, generating training zones based on the results of anaerobic
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threshold tests. It also allows comparisons with reference norms across a range of sports,
age- and sex-groups, and other clinical sub-populations based on lifestyle behaviours. It
uses data from published databases on population and sports-specific norms and is therefore
credible and reliable. The laboratory results per se are important but mean relatively little
without interpretation and exploring how they fit with reference values of populations (eg.,
male versus female; trained versus untrained; across various sports, with ageing and chronic
health conditions, within the range of human capacities etc). This capacity encourages
interactivity, particularly when combined with the ‘what-if” functionality on each tool. The
tools create opportunities to introduce explanations about why values are like they are and
how results can be applied in sports and health science roles. The EST has been developed
for multiple modes of delivery including flipped classes, face-to-face classroom activities
and within online courses. It is designed to be visually appealing, modifiable and
interactive. Moreover, international standards are adopted throughout such as in
anthropometry assessment (Norton et al., 1996) and protocols for measuring physical
power, aerobic fitness and anaerobic threshold testing (Tanner & Gore 2013). Currently, six
different national biometric datasets are embedded in the EST.

3. Exercise Science Toolkit structure and functionality

The EST has multiple analytical tools on approximately 40 screens. These are grouped
within six modules covering (1) screening and risk factor assessment, (2) fitness testing
across all energy systems, (3) body composition analysis, (4) analyzing blood biomarkers,
(5) finding sports that match body size and shape, and (6) generating virtual profiles for
population analytics. The EST has two ‘layers’, or ways of using the program: (1) for
analysis of laboratory-obtained raw data that students might collect in class, or
professionals in their practice, and (2) to create a virtual person (\VVP) to further investigate.

Each VP is created in real time and there are unlimited numbers of profiles that can be
generated. This is because each VP is produced using realistic algorithms linking age, sex,
and lifestyle behaviours such as physical activity habits, sedentary patterns and smoking, to
outcome variables in areas including health risk factors, medical conditions, body
composition and fitness parameters across the energy systems. Each VP profile generated
results in ~ 200 random normal variables created for physical, physiological, biochemical
and behavioural characteristics that are based on published mathematical models of
physiological responses to exercise and correlations between variables to guarantee
plausible combinations. Large comparative databases were compiled following systematic
reviews of normative data for fitness and physical attributes of elite athletes in over 100
sports, and results from national health surveys for age- and sex-comparisons. Generating a
VP is particularly useful in situations where real data have not been collected, where access
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to testing equipment is not possible, or where it is problematic for students to gain access to
clients that are difficult to practice on in real life (elite athletes, elderly, with chronic
conditions or multiple health risk factors etc).

4. Why simulate?

In their professional lives exercise/health science specialists administer a wide variety of
physiological tests to a broad range of clients using sophisticated and expensive equipment.
Difficulties are encountered when exposing students to sub-populations, for example, to
athletes in real life. Elite athletes are rare and are reluctant to interrupt training. Other sub-
groups, such as cardiac rehabilitation patients involve additional risks when testing and so
are seldom entrusted to students without direct supervision. Simulation using virtual people
overcomes these obstacles allowing students to create world champions or people with
chronic illnesses and then explore relationships among lifestyle behaviours, demographic
information, physiological and fitness parameters. They can explore these contexts multiple
times and at their own pace, as well as offering extensive opportunities for application of
knowledge and skills.

Simulation facilitates overlearning where students can gain a high volume of training in
data interpretation and knowledge integration across the spectrum of human capabilities.
Additionally, professionals in real life need to work with absolute confidence and certainty
because serious errors are unacceptable. Simulation supports safe, accelerated testing and
the EST maintains interest by constantly varying the human material.

The simulation strategy of the EST promotes problem-based learning. It has embedded
capacity for trial-and-error approaches. For example, many tools have ‘what-if’
functionality where users can monitor the effect of changing input parameters on response
variables such as health status, blood biomarkers, body composition and fitness
characteristics. Simulation also brings with it open-ended analytical capabilities allowing
free play to trial novel solutions and explore relationships among variables. The EST allows
students to generate virtual populations (up to 5000 per iteration), export the database files
and then investigate correlations and probability patterns among variables.

5. Exercise Science Toolkit content

An overview of some of the screens in the six modules is presented below. The opening
screen in figure 1 shows there is an initial option for either empirical data entry or to
generate a VP profile. To narrow the sub-population generated, users can select specific
age, sex or physical activity groups.
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5.1. Screening and Risk Factor Assessment module

Pre-exercise screening is part of the duty of care for those involved in exercise prescription.
The screening module in the EST is based on the Australian model (Norton & Norton,
2011) and can be used for real clients to assist in managing medical conditions and in
constructing appropriate programs for people beginning exercise. It also allows students to
investigate a range of VP that would otherwise be rare for students to see, for example, the
elderly, and those in poorer health and fitness states etc, but yet graduates may be expected
to handle immediately upon graduation. This facilitates decision-making and cross-
checking of these decisions in the safety of dealing with a VP rather than real clients.
Comprehensive ‘what-if” functionality is embedded in the module to facilitate exploration
of health risk factors, absolute risk of cardiovascular disease and life expectancy as
behaviours and biomarkers are altered.

Exercise Sciance Toolkit

Screening Summary

res—— e B Boty Compustien ™

Yes Risk factor

4

| e @

Figure 1. The opening screen in the EST showing a generated virtual person (sedentary male, 46 y, BMI
25.4)(left); The Pre-exercise Screening and Risk Factor Assessment module summary screen (right).

5.2. Fitness Testing module

The Fitness testing module is structured to reflect a range of tests associated with each of
the energy systems. On most of these screens there are both population-based norms (5-
year age- and sex-specific groups) as well as a contemporary database of elite athletes
reported in the scientific literature. There are printout options for each screen and numerous
graphing and comparison functions.
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Exercies Selence Toolkit

Figure 2. Example screens for the Fitness Testing module; (left) aerobic fitness test results including heart rate
and workloads for a submaximal exercise test to predict maximal oxygen uptake, and (right) probability plot for
the vertical jump test results and an elite sport comparison (elite basketballers).

Exercise Science Toolkit

ot T
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askttl fcuees]
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Figure 3. Example Body Composition module screens for the VP. The left panel shows the calculated somatotype
of the VP and a comparison plot for elite-level basketabllers. The right panel shows a skinfold map for 6 skinfolds
relative to age- and sex-specific population norms.

5.3. Body Composition and Sport Match modules

The Body Composition module allows the user to input anthropometry data and then
explore outputs such as: comparisons against population norms, % body fat prediction,
skinfold plots, somatotype, fractionation of body mass, and various types of reliability
analyses for students to check their skill competencies. The Sport Match module uses the
inputs of a range of body measurements (size, shape and composition) and a bivariate
probability function to determine the profile’s best fit among about 100 sports (Norton &
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Olds, 2001). The normative data are from published information of the highest quality
athletes available and the degree of ‘best fit” is represented by an ‘overlap score’ out of 100.
Students can perform ‘what-if” scenarios to modify inputs and explore the sports rankings
thereby linking body proportions and composition with sport functionality and athletic
performance (biomechanics, fitness etc).

5.4. Blood Biomarker module

Users can enter data to determine percentile ranks for up to nine biomarkers and to
reinforce units of measurement and risk factor threshold levels for key health indicators.
Databases were constructed from published national health surveys and large
epidemiological studies across six countries and cover ages 18-75 yr.

5.5. Virtual Population module

To facilitate investigation among the ~200 VP variables a ‘Virtual population’ function has
been developed. This allows thousands of VP profiles to be generated and explored for
patterns such as correlations or ageing trends, differences across sexes or, for example,
when analysing different disease conditions, sedentariness and activity levels.

Virtual Person Generator

VP GENERATOR

Generate profiles with the following characteristics: 5000 (number of people}

Gender Sub-populaticn

Select select

Include these items:

Gender

Name

Age

Mass

Heigh
Sub-population
Country
Oceupation
Heart Condition
Pain in chest
Feel Faint
Asthma Attack

Figure 4. The Virtual Population module can generate up to 5000 VP profiles per iteration. Specific sub-
populations can be chosen and laboratory exercise tailored for particular curriculum focus areas.

6. Conclusion

The EST has been developed to (1) reinforce applications of correct measurement units and
ranges, (2) understand the breadth of human capabilities and limitations, (3) explore
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relationships among behaviours, health and fitness for both individuals and in populations,
(4) calculate, compare, integrate, graph and print data, either real or virtual, (5) conduct
interactive analyses on health and fitness parameters, including unusual and difficult cases
to experience in real life, (6) instruct protocols and laboratory procedures, and (7) apply
simple statistical methods to calculate reliability of skills and methods.

The EST facilitates dynamic, interactive learning sessions where students can use empirical
or simulated data in a variety of pedagogical contexts such as problem-based learning,
team-based learning, ‘what-if* scenarios, clinical simulation exercises, and patient decision-
making. Teachers can also develop and share laboratory ideas and supporting resources
such as quizzes, video clips and project designs that utlize the EST functionality.
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Abstract

Increased class sizes and rapid advancement of information technology has
prompted institutions to move toward blended learning. The effectiveness of
the instructional design of the blended learning courses has not been studied
extensively in large classes. This study aims to interrogate the effectiveness of
the instructional design of a large first year biology class with the aim of
providing the most effective blend for all students but focusing on the at-risk
and murky middle students. This was done by firstly investigating which of
the different learning opportunities contributed most to the success of the
students and secondly by investigating student engagement with the learning
opportunities provided to them. The results show that small, face-to-face
tutorial classes and online formative assessments contributed the most to
student success. The results also show that at-risk and murky middle students
tend to make use of learning opportunities less after the first summative
assessment, possibly putting them at risk of failing.

Keywords: Learning analytics, blended learning, first year biology, course
design.
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1. Introduction

It is widely acknowledged that higher education worldwide faces the challenge of growing
student numbers, increased diversity of students and reduced resources (Cash, Letargo,
Graether, & Jacobs, 2017). This is particularly acute in South Africa where students
numbers have almost doubled since 1994 but the per capita funding has decreased (Badat,
2014). The increase in class size and the rapid advancement of information technology have
prompted institutions to move to blended learning. Although blended learning has been
investigated (Gleadow, Macfarlan, & Honeydew, 2015) the effectiveness of the blend,
especially in large classes, has not been studied extensively. In order to study the
effectiveness of the blend one should investigate student engagement with the learning
opportunities provided to them and the impact that the different activities have on student
performance. Thus, student engagement can be used as a theoretical lens to study the
instructional design of the course.

2. Theoretical framework

In the early 1980’s student engagement was defined as a student’s “time-on-task” with
educational activities. The current definition highlights the obligation of both the institution
and students to take responsibility for engagement. Zepke & Leach (2010) suggest that
engagement can act as a proxy for quality in education. Thus facilitating student learning is
an institutional responsibility which is acted out by the lecturers involved in instructional
design of the courses they present.

Siemens and Long (2011) defined learning analytics (LA) as the use of learner produced
intelligent data and analysis models to uncover information and to predict and advise on
learning. With LA, student learning, academic progress and teaching practice can be
analyzed which, in turn, can be used to inform instructional design.

In principle each cohort of students can be divided into three groups; students that are likely
to pass with relative ease, students that are likely to fail the course in the absence of
substantial interventions (termed at-risk) and students for whom the prediction of outcomes
is difficult. The Student Success Collaborative in the USA (Student Success Collaborative,
2014) coined the term the “murky middle” (MM) for these students for whom the academic
outcome is difficult to predict. It was demonstrated that a lot of resources are allocated to
the at-risk group and comparatively little to the MM students, while an investment of
resources to support this group of students will deliver a high return on investment (Student
Success Collaborative, 2014). In this study we want to analyse the engagement patterns of
each of the three groups in anticipation that each group could potentially benefit from a
different combination of learning opportunities. We are also particularly interested in the
engagement patterns of the MM and the blend of learning opportunities that could promote
their chances of success.
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3. Rationale

Many higher education institutions have moved toward a blended learning approach for
teaching and learning, providing learning opportunities both in and outside of the
classroom. Given the cost of higher education it is important to monitor the effectiveness
and uptake of learning opportunities provided to the students for two reasons; firstly the
human resource implications of its setup and maintenance and secondly, the cost involved
for students to access online resources. The effectiveness of the instructional design of the
course is seldom investigated. One would ideally like to provide the most students with the
best possible interventions given limited resources. Thus using the premise of the MM, the
study will investigate which learning opportunities are used most by the at-risk and MM
students and which of these have the biggest impact on success for these two groups of
students.

4. Aim of the research

The aim of this research is to interrogate the design of the blended learning environment to
ensure that it is optimal to advance student success. Thus, the research questions that we
would like to explore are:

RQ 1. Which of the activities in the blended learning environment are associated most
strongly with success for each of the three groups?

RQ 2. What is the difference in the uptake of learning opportunities by the three different
groups of students?

5. Methodology

For this study students were categorized based on their performance in the Grade 12 final
examination for the subject physical sciences. The at-risk group were classified as students
with a physical sciences mark below 72%, the MM as students with a mark between 72%
and 81% and the LTP students had a mark of 81% or more (Kritzinger, Lemmens and
Potgieter, under review). The first objective of this study was to determine if there was a
difference in engagement patterns between the at-risk, MM and likely-to-pass (LTP)
students. Previously it was shown that the summative assessments (semester tests 1 and 2)
were the best predictors of success for the course (Kritzinger, Lemmens and Potgieter,
under review). The summative assessments were spaced at regular intervals in the timeline
of the course, which allowed for the data to be analysed to detect a shift in the use of
learning opportunities over time. Chi-square Automatic Interaction Detector (CHAID) was
chosen as the method of analysis to determine which activity contributed the most to
success overall. This analysis was performed for the total student population as well as the
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three subgroups with the first and second summative assessment and the exam mark as
outcome variables, respectively. Success is defined as either a fail or pass mark for the
respective summative assessments. Analysis of Variance (ANOVA) and Tukey post hoc
tests were chosen as the methods of analysis to determine if there was any difference in use
of the learning opportunities by the subgroups.

6. Context of the module

Molecular and Cell Biology (MLB 111) is a first year module in the Faculty of Natural and
Agricultural Sciences at the University of Pretoria, South Africa. A large number of
students annually enroll for this course (ca. 1500 students). The module is a blended
learning course with both face-to-face and online components. Data for this study were
obtained from the students enrolled during the first semester of 2015 for MLB 111. A total
of 1084 student records were used for the study. The sample comprised 730 females (67%)
and 354 males. The engagement data for the study were obtained from the Grade Centre of
the Learning Management System (LMS).

The instructional design for the course is summarised in the activities described below. The
description below indicates how activity engagement were recorded and provides a
motivation for inclusion of these activities in the instructional design.

6.1 Compulsory activities

There were three compulsory activities that students had to participate in to be granted
access to the examination at the end of the semester; namely class participation, tutorials
and Connect quizzes.

A. Class attendance and participation in class have been shown to correlate well with
achievement as reported in the meta-analysis by Credé, Roch, and Kieszczynka (2010)
and were thus included as a compulsory activity for this module. Students had to attend
four theory classes a week during which at least one peer learning activity was
conducted and recorded. Responses were logged using clickers.

B. Face-to-face tutorials in small classes have been part of the course design for a number
of years and are considered essential for the success of the students. Tutorials are
presented every week and are led by senior post-graduate students that were trained
beforehand by the lecturers. The tutorials are structured around peer learning activities
(Lasry, Mazur, & Watkins, 2008) and students participated in the tutorials by using
clickers.

C. Online testing has become commonplace in the last few years as part of the blended
learning initiative at the university. A review of the literature by Gikandi, Morrow and
Davis (2011) shows that it is mostly used for immediate feedback, engagement with
critical learning processes and promoting equitable education by addressing diverse
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student needs and has a positive effect on student engagement (Angus & Watson, 2009).
Online quizzes were used as low stakes tests at the end of each study unit.

6.2 Voluntary activities

Some optional learning opportunities were also provided. Lieu, Wong, Asefirad and
Shaffer (2017) showed that students do not read their textbooks unless an incentive is
provided, and that pre-reading in first year biology has been correlated with improved exam
performance. Learnsmart is an adaptive learning system that is part of the online suite of
the prescribed textbook for the course. Learnsmart was introduced as a voluntary activity
for the module with the intention to help students prepare for the upcoming lectures and to
prompt them to read the textbook. In the case of MLB 111, the student were given time
before the revelant section of the work started to complete the Learnsmart assignments in
order for them to prepare before the class. Virtual tutorials were conducted outside of class
time by senior post-graduate students who also presented face-to-face tutorial classes.
Students could participate on a voluntary basis and participation was logged into the LMS.

7. Prelminary findings

The analysis of engagement data generated a rich description of differences between sub-
groups as well as shifts in engagement during the course of the semester. These finding are
reported in Table 1 and Figure 1 and only the most important aspects are described below.

A CHAID analysis of the complete dataset using the exam as outcome variable showed that
the biggest contribution to success for all students was participation and performance in
tutorials. The results show that the likelihood of students to pass the exam if they had below
82% for their tutorials was 23% (node 1). These students’ chances increased to 37% if they
also participated in the online quizzes (labelled Online tests) and scored more than 81% in
these tests, but dropped to 17% if they achieved less than 81% average for the online
quizzes. The second node showed that if students obtained between 82% and 86% for the
tutorials they had a likelihood of 49% to pass the exam, however they increased their
likelihood of passing the exam to 65% if they gained above 81% for the online quizzes and
decreased their likelihood to a mere 33% if they did not get 81% for the online quizzes.
Nodes three and four showed that students who had 86% and more for their tutorial classes
had a likelihood of 76% or more of passing the exam. Detailed CHAID analysis (not shown
here) for each group of students (at-risk, MM and LTP) using the summative assessments
as outcome variables was also performed and confirmed the results of the CHAID showing
that tutorials were the most important predictor of success (RQ 1). The analysis of the MM
subgroup showed that over the duration of the course different learning opportunities
contributed differently to student success.
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Figure 1: CHAID with exam as outcome variable using the complete data set.
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Following the CHAID analysis we investigated the uptake of learning opportunities by the
three subgroups before semester test 1 (period 1) and between semester tests 1 and 2
(period 2) (Table 1). Table 1 lists the three compulsory activities with a statistical analysis
of the uptake of these activities by the three subgroups for the two time periods (voluntary
activities not included).

In pairwise comparisons there were a significant difference between all groups for all three
compulsory activities, expect for class participation where the MM resembled the LTP
group in period one. In period two a shift occurred and all three groups participated less,
however two shifts were notable; for the peer led tutorial classes the significant difference
present between group one (at-risk) and two (MM), in period one, was not present in period
two anymore. For class participation the resemblance between group two (MM) and three
(LTP) disappeared. Both shifts are reseason for concern. Uptake of the voluntary activities
was low overall and was not included in Table 1 due to space constraints.
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Table 1: Engagement patterns with the blend of learning opportunities by the at-risk, MM and
LTP groups in MLB 111.

Activities before semester test |Activities between semester tests
1 (Period 1) 1 and 2 (Period 2)
"i S @ = % = < o o §
%3 5 § g8g& %3 5 5 g
Peer led tutorial 1% 81% 88% P(2<0.001 71% 74% 80% P2=0.120
@ classes (Sb (SD (SD P3<0.001 (SD (SD (SD12%)  pusz<0.001
= 19%) 15%) 11%) 21%) 18%)
S (AVerage %) ’ ’ ’ P(2/3<0.001 ’ ’ P(2/3<0.001
?B’ Online quiz 62% 2% 82% P(2)<0.001 60% 66% 79% Pu2y=0.015
2 | (Average %) (SD (sD (sD Pary<0.001 (sD (sD (SD20%)  pus<0.001
‘5 30%) 26%) 20%) 29%) 27%)
2 P(213<0.001 P2/3<0.001
S_ Participation in 82/10  8.7/10 9.1/10  pup=0.007 6.3/8 6.6/8 7.1/8 P2=0.037
g class (SD (SD2) (SD P(szy<0.001 (SD (SD (SD 1.3) Puz<0.001
&) 2.5) 1.7) ) 2.1) 1.9)
(total count) Pey=0.072 P(a<0.002

8. Discussion

Credé, Roch and Kieszczynka (2010) showed in a meta-analysis that class attendance (face-
to-face) has a positive correlation with performance in individual courses and that the
association is even stronger in science than in non-sciences courses. In this study the
CHAID analysis identified engagement in the tutorial classes (face-to-face) as the most
important predictor of academic performance when the complete dataset was used in the
analysis. The fact that the engagement in tutorial classes and participation in theory classes
by the MM declined markebly in period two is a cause for concern (Fig 1). As tutorial and
theory classes are face-to-face classes, failure to attend and engage in these classes will
have a negative impact on performance. Failure to attend these classes might be due to a
lack of effort regulation or time management.

9. Preliminary conclusion

The overall aim of this paper was to interrogate the learning design of the blended learning
environment of a first year biology course. In particular we wanted to see which activities
contribute most to the success of the at-risk and MM students (RQ1). The most important
finding of this study is that small group, face-to-face tutorials were the learning opportunity
that contributed most to the success. The use of learning opportunities by all three groups
declined during the second period but this was even more pronounced for the MM (RQ?2).
This is a worrying trend as the first analysis clearly showed that opportunities such as the
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online quizzes and tutorial classes contributed to the success of the MM students (Fig 1).
The research suggests that the most important element of the course design should be well
planned face-to-face interactions in smaller groups with well-trained tutors. Regular,
formative assessments also helps students, especially the MM, as it provides real time
feedback on their learning throughout the semester. The findings of the study has
implications for instructional design of this course. Since voluntary activities did not
contribute significantly to the outcomes for any of the subgroups, scarce resources can be
directed elsewnhere.
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Abstract

Tug of war is a sport which originated from rituals practiced by ancient
populations and now is an organized sport. In this paper we present the
project that we proposed to a group of high school students, in order that
they analysed the physics of tug of war and produced a model. The project
was carried out with the support of the math and physics teachers of the
students involved. After some introductory lessons, the students worked
independently producing results that were discussed with us. Virtual
simulations were carried out in the school laboratory using first Excel and
then the open source LOVE graphics engine. The experiments were done in
the school gym. The students asked the collaboration of players of some
teams of tug of war to validate the expected tactics of the mathematical
model.
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1. Introduction

The authors of the present paper are engaged in interdisciplinary research initiatives of the
FDS Laboratory of the Politecnico di Milano (Formation, Didactics, Science
Communication) and, in particular, they are interested to “contamination” projects between
scientific thoughts, artistic insights and sport. It is well known that Mathematics plays a
very important role from a cultural point of view in the modern world and the students
realize that Mathematics is also a powerful tool, rather than being a closed discipline.
Mathematical concepts connect new ideas to other ideas learned previously or in other
educational experiences, helping to learn concepts used in other disciplines.

In 2002, the FDS laboratory conceived a program called "Progettiamo con la Matematica™
(Planning with Mathematics) to let students and teachers of upper secondary schools know
how Mathematics can enter in many aspects of human life, through the modeling of
phenomena, situations, forms or allowing predictive studies. The experience aims to
develop in the working group the ability to analyze a problem, its adequate formalization,
identification of a suitable resolution strategy, and a subsequent verification of the results
obtained. The project also allows an unusual collaboration between students, teachers and
university tutors; it favors the ability to communicate both by means of information
technology and orally. Students can take advantage of the research developed both in the
school career and in national / international competitions.

In this article, we present a project that combines Mathematics, Physics and Sport.

We propose the “Tug of War” project to a group of pupils of the last year high school. They
already knew the fundamental laws of dynamics and in particular the theoretical point of
view of the second law of Newton.

2. Historical hints

The Oxford English Dictionary says that the phrase "tug of war" originally meant "the
decisive contest; the real struggle or tussle; a severe contest for supremacy”. Only in the
19th century it was used as a term for an athletic contest between two teams who haul at the
opposite ends of a rope.

The origins of tug of war are uncertain, but this sport was practiced in ancient Egypt,
Greece and China, where it was held in legend that the Sun and Moon played Tug of War
over the light and darkness. Inancient Greece the sport was called helkustinda (Greek:
ghvotivda), efelkustinda (Epelkvotivéa) and dielkustinda (Sieikvotivda), which derives
from dielko (01éAxw), meaning amongst others "I pull through”, all deriving from the
verb helko (EAxw), "'l draw, | pull”.Helkustinda and efelkustinda seem to have been ordinary
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versions of tug of war, while dielkustinda had no rope, according to Julius Pollux. It is
possible that the teams held hands when pulling, which would have increased difficulty,
since handgrips are more difficult to sustain than a grip of a rope. Tug of war games in
ancient Greece were among the most popular games used for strength and would help build
strength needed for battle in full armor. Tug of war stories about heroic champions from
Scandinavia and Germany circulate Western Europe where Viking warriors pull on animal
skins over open pits of fire in tests of strength and endurance, in preparation for battle and
plunder.

In the XVI and XVII century, tug of war is popularized during tournaments in French
chateaux gardens and later in Great Britain.

In XIX century, tug of war begins a new tradition among seafaring men who were required
to tug on lines to adjust sails while ships were under way and even in battle.

3. Tug of war games

Tug of war was part of the Olympic Games from 1900 until 1920, but has not been
included since.

Figure 1. Olympic Games - St.Louis 1904. Source:Public Domain

The sport is part of the World Games. The Tug of War International Federation (TWIF)
organizes World Championships for nation teams biannually, for both indoor and outdoor
contests, and a similar competition for club teams. In England, the sport was formally
governed by the AAA until 1984, now the Tug of War Association (formed in 1958) is the
delegate authority. Instead the Scottish Tug of War Association (formed in 1980) organizes
the competitions in Scotland. The sport also features in Highland Games there. The sport is
played almost in every country in the world. However, a small selection of countries has set
up a national body to govern the sport. Most of these national bodies are associated with the
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International governing body call TWIF, which stands for The Tug of War International
Federation. As of 2008 there are 53 countries associated with TWIF, among which are
Scotland, Ireland, England, India, Switzerland, Belgium, Italy, South Africa and United
States.

3.1 Fundamental Rules

1-

Two teams formed of eight players (only women or only men), whose total mass
must not exceed a maximum weight as determined for the class, align themselves
at the end of a rope approximately 11centimeters in circumference and 33.5meters
long. The rope is marked with a "center line" and two markings 4 meters either
side of the centerline. The teams start with the rope's centerline directly above a
line marked on the ground, and once the contest (the "pull") has commenced,
attempt to pull the other team such that the marking on the rope closest to their
opponent crosses the centerline, or the opponents commit a foul.

Lowering ones elbow below the knee during a “pull”- known as “Locking” - is a
foul, as is touching the ground for extended periods. The rope must go under the
arms; actions such as pulling the rope over the shoulders may be considered a foul.
These rules apply in highly organized competitions such as the World
Championships.

However, in small or informal entertainment competitions, the rules are often
arbitrarily interpreted and followed.

4. General analysis

While the sport is practiced both outdoors and indoors, we considered the indoor variant of
tug of war only, as the soil and ground conditions would furthermore complicate the study,
as for the possibility for the players to sink their heels in the ground.
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We can distinguish two player roles:
- The first seven players (pullers)

- The eighth player (anchor man)

Figure 3. Players. Source:Public Domain

anchor?ﬂb

Figure 4. Scheme of Players. Source:Our Creation (2018)

4.1 The first seven players
The elements that characterize these players are:

- the position maintained during the race, characterized by an angle o between the
body and the platform

- the force exerted in the shooting action

- the position of the rope always parallel to the platform

4.2 The eighth player

The elements that characterize this player are:
- the position of the rope that is passed diagonally along the body

- this player has an angle B of different inclination respect to the angle of the other
players
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- the section of rope between him and the seventh player is not parallel to the
platform but forms an angle 6 with respect to it

L L L L L L L -

Figure 5. Sport’s Diagram. Source:Our Creation (2018).

5. Physical model

Initially, we examine the conditions for static equilibrium of the first six pullers. We
assume that the rope is massless, parallel to the ground except for the last two pullers and
we approximate the athletes’ bodies to rigid bars of the same length.

By applying Newton’s second law, we can draw an equation, which ties the tilt angle o. of a
puller to the force he exerts on the rope. This force is equal to the difference between the
tension coming from the front of the athlete and one coming from behind.

Table 1. Variables and Forces

Variable

T forward tension
Thst back tension

Fn force

Fo weight

F. friction
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Figure 6. Scheme. Source: Our Creation(2018)

Therefore, we find a minimum tilt angle o, tiled to the coefficient of friction: if the angle
a of any puller falls below this value, he falls backwards, due to insufficient friction with
the floor. To obtain a measure for the coefficient of friction u between the athletes’ shoes
and the floor, we suggest carrying out an experiment in the school gym with
dynamometers, some weights and a pair of sports shoes.

The students calculated the static friction force corresponding to an empty shoe and the
same shoe with different weights, obtaining the average value of the friction coefficient
between the sole of the shoe and the platform.

This mean value is u = 0.71+0.02, with R? coefficient very near to 1.

As regards the last two athletes, we can draw a similar equation to describe the tension of
the rope in front of the seventh puller, which depends on three variables: the tilt angles «
and B of the two pullers and the bending angle 6 of this section of rope between them.

Thanks to information from Mr. Zoccoli, a professional player, we are able to tie 6 to a,
and then define g from both, making the equation dependent only on the first angle.

Making a system of the last equation and the equations describing the first six pullers, we
are able to write a new equation describing the total force exerted on the team in function of
the tilt angle « of the first seven pullers.

The last equation, however, contains a large number of transcendent functions and thus it is
impossible to find the value of a by a known tension T. In order to do that, we use a
numerical approach that is the bisection method.

We obtain , using the p value 0.71, oymin = 55°.
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The physical analysis and the simulation developed are limited to modeling pulls into a
static equilibrium situation. In a next project, we can carry out modeling pulls in dynamic
situation and evaluate the strategic elements that characterize the tug of war.

The program chosen by the students calculates in real time the angle of inclination of each
player, using the tension coming from the left and the bisection method.

The tensions of each string sections and the forces applied by each player are calculated.
The masses are randomly generated so that their sum is equal to 720kg.

94.0 kg 95.0 kg 86.4 kg 89.3 kg 88.3 kg 85.5 kg 86.4 kg
95.0 kg

FL 75N F2: BO N F3: 72N F# 75N F5: 74 N F6: 72N F7: 78 N
T1: 1000 N Tz 920N T3 840N T4 76T N TS: 692N T6: 617 N T7: 545 N

F& 467N

T8: 471N

Tensione applicata:
Tensione massi

Figure 7. Simulation. Source: Our Creation(2018)

6. Conclusion

The conventional belief has always been that students interested in scientific thought should
develop strong math skills. However, it might actually be the other way around. Teachers
think that activities in art or in history of science can help students build math skills and
make math learning more fun. FDS give both projects to enhance the mathematical
knowledge and projects to build a solid math foundation. Here we have presented an
example in which students can combine mathematics, physics and sport and the aim is to
help students visualize the mathematical abstract concepts and its contributions to the
cultural heritage.
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Abstract

The purpose of this report is to analyze different aspects of two leveling
courses in Chemistry offered to entry-level students in the Degree in Geology
(Universidad Complutense de Madrid) and in the Degree in Agricultural
Engineering (Universidad de Almeria). We comparatively analyze the
motivations for offering the course, its aims and objectives, the course
design, methodology, assessment and finally the achievements of the course
in both universities. The assessment of learning process is done through
quizzes at the beginning and at the end of the courses. Voluntary and
anonymous surveys show that the students are very satisfied with the courses.
In the future, the aim is to improve the learning methodology in order to
achieve greater student motivation.
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1. Introduction

Chemistry is commonly seen as a "central science” (Brown, LeMay, Bursten, Murphy, &
Woodward, 2009), so that the mastery of its concepts is essential for future university
courses in all sciences and in many engineering majors. Unfortunately, the present Spanish
educational system does not guarantee that the students accessing the higher education level
possess the required mastery of chemistry. Several research studies directly address the
issue of high school preparation in connection with college performance in Chemistry (see
for instance (Tai, Sadler, & Loehr, 2005)). In this scenario, leveling college courses can be
designed to give the students a solid foundation in Chemistry, prior to face the Chemistry
courses at the University. Therefore, leveling courses could be defined as the courses taken
at the beginning of the first terms by a student before he/she begins their study of
Chemistry at the level of the first course taught in the corresponding major. There are
diverse formats for these leveling courses, going from traditional in classroom lectures to
full e-learning courses.

A variety of different entry-level sequences of introductory Chemistry is being offered
alongside Spanish universities. Each one is designed for a different target audience, usually
differentiated by major. The inter-university framework is a good platform for further
development of the leveling courses in Chemistry. In this communication, we analyze the
courses of leveling in Chemistry imparted in-classroom in the Degrees in Geology at the
Universidad Complutense de Madrid (UCM), and through the e-learning platform in the
Degree in Agricultural Engineering at the Universidad de Almeria (UAL). We will
comparatively expose the contents, teaching methodology and evaluation procedures of
both courses. The aim of this inter-university collaborative work is to improve the quality
of the leveling courses in Chemistry.

The leveling course in Chemistry for the Degree in Geology (UCM) consists of 15 hours of
traditional in-classroom lectures, divided in daily sessions of 1.5 h. The entire course is
covered in the 10 days before the starting of the regular lectures. The students who
accomplish successfully the course are awarded with 1.5 ECTS (European Credit Transfer
System). The leveling course in Chemistry for the Degree in Agricultural Engineering
(UAL) is encompassed in the subject of Chemistry | (6 ECTS, 1 semester). The leveling
course is offered to all the students through the e-learning platform. Chemistry | consists of
45 hours, 24 hours in the classroom and 19 hours in the laboratory. The first two hours of
each unit comprise a review of basic concepts.
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2. Methodology

The design of the leveling courses requires a careful selection of the teaching contents. Our
starting point was the program of the subject of Chemistry offered in the last year of high
school (Ministerio de Educacién, 2015). Figure 1 shows the contents that cover the
following topics: periodic table, atomic structure, chemical bonds, chemical reactions,
dissolutions, thermodynamics, kinetics and chemical equilibrium. As basic criteria for
specific course design we have considered the major, the level of the students and the
length of the course. Depending on the major each course is taught at a different level of
difficulty for a particular topic, requiring different levels of ability, motivation, and effort,
as well as different levels of high school preparation. The length of the leveling course is a
limiting factor. In the leveling courses under analysis the lessons have been reorganized
according to the majors (Degree in Geology and Degree in Agricultural Engineering),
taking into account the entry level of the students, and the course length. The respective
programs can be seen in figure 1.

SECONDARY EDUCATION HIGHER EDUCATION

In-classroom Leveling course (1.5 ECTS)

Basic concepts: mol, N,, Atomic structure
Inorganic Formulation and Nomenclature
Stoichiometry

Solutions and Concentration

CHEMISTRY (4.5 ECTS)
DEGREE IN GEOLOGY (UCM)

N

LAST COURSE IN CHEMISTRY

Science Technology and Society.
Atomic structure and periodic properties
The chemical bond

Chemical Kinetics

Chemical equilibrium

Acid-base equilibria
Electrochemistry

Introduction to Organic Chemistry

CHEMISTRY | (6 ECTS)
EGREE IN AGRICULTURAL ENGINEERING (UAL)

E-learning Leveling course
1. Atomic structure and periodic table.

2. Chemical bond and states of aggregation of substances.
3. Stoichiometry, Solutions and Colligative properties.

4. Energy of chemical reactions. Spontaneity.

5. Introduction to chemical equilibrium.

6. Principles of chemical kinetics.

ONOUVAEWN R

Figure 1. Chart of contents in a high school Chemistry course and in the leveling-courses in Chemistry at the
Degree in Geology (UCM) and Degree in Agricultural Engineering (UAL)

A wide range of teaching support and resource materials must be provided to the students.
In the two leveling courses under analysis, faculty and teaching assistants have collaborated
to prepare such material. Appropriate PowerPoint presentations, some audiovisuals and
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self-assessments have been developed for both the in-class or e-learning courses at the
Department of Inorganic Chemistry (UCM, 2014) and the Department of Engineering
(UAL), respectively.

The phases of control and evaluation test the validity of the leveling-courses, throwing
results on the attainment of the educational objectives. In the leveling-courses evaluation is
mostly done using surveys and multi-choice quizzes. These questionnaires have been
designed taking into account the different nature of the courses, in either classroom, or e-
learning formats. The questionnaires check the level of knowledge in Chemistry acquired
by the students but also reflect their opinion about the course.

3. Results
3.1. Traditional in-classroom course. Degree in Geology/Engineering Geology (UCM)

Students can access the major conducting to the Degree in Geology (UCM) with the
minimum mark of the university access exam (5 over 14). Most of these students have a
poor level in Chemistry. The leveling course in Chemistry is specially designed for students
who did not select Chemistry as a subject in the last year of secondary education, although
students who desire to reinforce their skills are also accepted. A maximum of 30 students
can enroll this course. The leveling course aims providing the very basic concepts of
Chemistry, which are introduced in four lessons (see figure 1). The material is delivered to
the students as Power Point presentations across the e-learning platform the day before the
course starts. Along the ten in-class sessions (1.5 hour long), the professor explains the
main concepts, ask for individual problem solving and corrects the problems in the
backboard. Flipped classroom methodology (Mason, Shuman, & Cook, 2013; Missildine,
Fountain, Summers, & Gosselin, 2013) is encouraged, by having students reading selected
texts outside of the class, watching supplemental videos, or solving additional problems.
However, so far the students show almost no interest in these additional activities.

To measure student subject/matter learning, we used multiple-choice exams. To evaluate
the starting level of the students, the first day of class they anonymously solve a quiz (five
questions). A second quiz consisting of seven questions, different from those in the first
survey, is run at the end of the course. Figure 2 compares the marks obtained for both
quizzes, in two consecutive academic years. The percentage of students who correctly
answered the questions was significantly higher in the second quiz versus the first.

To measure student perceptions of the classroom, we used a survey (not show for
conciseness). The instructor asks the students to communicate anonymously their point of
view about the different academic aspects and guidance of the leveling course, through
forms filled out in the classroom at the end of the course. In general, the acceptance of the
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course is excellent. There are discrepancies regarding the level of the lectures, which is low
for some students and high for others (obviously depending on their previous high-school
skills). The most valued aspect is the opportunity offered by the course to gradually
integrate into the Faculty, and to socialize, in the students” words "make friends".

T T T T T T T 6 T T T T T T T

9 T T T T T T T T

8 —®— initial quiz 2016/17 b =& initial quiz R 2017/18
» 7 —O= final quiz | " 571 | =0=rtinal quiz ~° ]
c c
g - 1 2 :
ERE. ] 2
2 2 1
(=] 4 b [=]
3 1 2 7 <
£ 2 1 =
> > 1 4
=z 1 | =z

0 E 01 7

Calification (over 10) Calification (over 10)

Figure 2. Results of the quizzes in the leveling-courses in Chemistry at the Degree in Geology (UCM). The total
number of students taking the course was 24 in 2016/17 and 21 in 2017/2018

3.2. e-learning course. Degree in Agricultural Engineering (UAL)

In general, these are students possessing an acceptable level of Chemistry and Mathematics.
Only an underrepresentative minority of students did not take a Chemistry course in the last
year of secondary education. Therefore, it has not been considered necessary to design a
separate leveling-course, but supplying some introductory material before the beginning of
the classes of the subject Chemistry I. Thus, lessons of the leveling-course focus on
reviewing the concepts that will be later expanded in the Chemistry | course (see figure 1).
Around 95-135 students are enrolled in this subject.

The leveling course is offered in the e-learning platform, applying the flipped learning
methodology (Mason, Shuman, & Cook, 2013; Missildine, Fountain, Summers, &
Gosselin, 2013), creating a flexible learning environment, empathizing the synergy between
group and individual activities and enhancing collaborative learning. The teachers have
developed comprehensive, helpful, and interesting chemistry lectures in a series of
PowerPoint presentations and audiovisual material, such as YouTube videos or videos
made by teachers using Active Presenter software and a Wacom Intuos Pen with a touch
small table. In addition, at least 2 hours of classroom sessions are provided for problem-
based learning. In the classroom, the professor comments on a PowerPoint reminder and
distributes the exercises related to the topic to the students working in informal
collaborative groups during their resolution. After resolution, a student from the group is
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chosen to resolve the problem on the blackboard. The mark obtained by the student, will be
the score of all group. This methodology assured that all students from a group take part in
the problem resolution.

Students (approximately 30) voluntarily answer a survey in the Quick test format about
their degree of satisfaction with the leveling course. Figure 3 shows a Quick test’s answers
focused on cooperative learning in the classroom. From the results of the test, it is clear that
everyone likes group learning, since it allows them to get to know their classmates. They
dislike public speaking. Thus, solving exercises on the blackboard "overwhelms” them.
About the audiovisual material (mp4), which has been offered in the course, the opinions
were more varied: from “not being useful”, to “being useful but not listening well” and to
“being useful”. The percentage of students passing the Chemistry | subject increased in 30
% after implementing the leveling course.

éHow do you like cooperative learning in the classroom?

+ + It gives me the chance to meet classmates
+ The experience has been very positive for my
personal development. | discovered that discussing
with others and solving exercises in the blackboard
help me to cope with my shyness
+ Being part of a teamwork makes easier solving the
exercises.

- | really dislike speaking in public

- Solving exercises on the blackboard makes me feel
under too much pressure

- | find hard assuming the responsibility of
contributing to my group's mark. What if | am not
good enough?

Figure 3. Summary of the students answers to the anonymous quick test in the leveling-course in Chemistry | at the
Degree in Agricultural Engineering (UAL)

4. Discussions

The traditional in-classroom course seems more appropriate for low-level students. During
class time, the professor continually observes their students, providing them with feedback
relevant in the moment, and assessing their work. This course is scheduled before the
official semester starts. The small number of students in the leveling course facilitates the
mentoring work of the professor, who has the possibility of helping the students to integrate
fully into the university community, stimulating them to approach their studies with
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advantage, and inducing an attitude of responsibility over their successes and failures in the
forthcoming high education. As disadvantage, this course is quite intensive; limited to a
short period of time (10 days) which makes difficult for the students to fully acquire the
concepts. Collaborative work is also complicated to conduct in that short period. The
flipping class methodology would add dynamism to this course. So far, our attempts in that
direction have negligible impact on the students.

The e-learning course allows the professor to cover more material, and in accordance, the
student must invert a higher level of work. The success of the course is deeply based on the
self-learning effort developed by the student. While this is highly positive for motivated
students, for the students with poor motivation this methodology is less effective than the
traditional in-class lectures. The professor should find the way to get the student to work at
home before going to the in-class group activities. The quality of the audiovisual material is
essential in the e-learning methodology. We are currently working in a better audiovisual
material (UAL, 2016), using the Camtasia Studio 8, a software well suited for
academicians (Carlson, 2009; Schumacher & Thurkettle, 2007). Learning methodologies
applying gamification (Dominguez et al., 2013; Hanus & Fox, 2015) will be included in the
future.

The surveys reflect that the students welcome the leveling courses in Chemistry. The
students are satisfied with either the in-classroom or the e-learning course. They find these
courses reinforce their self-confidence, knowledge of the subject, and position them well to
succeed in the Chemistry courses in their respective degrees. However, from an academic
perspective, there is no solid evidence to sustain that the students who enrolled in the
leveling course perform better than their peers do. More investigations should be performed
in that direction.

5. Conclusions

We have analyzed two different leveling courses in Chemistry. E-learning courses and
traditional in-classroom courses have both advantages and disadvantages. The results let us
conclude that an effective course design depends critically on the entry-level of the
students. A key issue to reinforce in the future is the quality of the audiovisual material
provided to the students. We expect that material based on gamification will also influence
positively the motivation of the students. In future we will also design strategies to evaluate
the impact of the leveling course on performance in the Chemistry subjects. Overall,
students who enrolled and follow the leveling-courses are very satisfied with their academic
progress and personal assessments.
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Abstract

In order to prepare our students for a challenging workplace, the
Department of Viticulture and Oenology at Stellenbosch University in
South Africa have implemented Engaged Teaching and Learning (ETL)
strategies in the four-year undergraduate degree. In this project, we
assessed the effects of service-learning (SL) and a six-month internship on
graduate employability by analysing student reflections that had been
collected over a number of years. We also asked industry members whether
they felt students had improved in key areas after the final year internship.
The student submissions for SL showed evidence of personal growth and
transformation, and those for the internship reflected industry requirements
for practical and other skills in a complex and technically demanding
environment. It was found that these innovative and engaged experiences
gave students opportunities for self-questioning and personal growth,
which is unusual in the ‘hard’ sciences. Overall, the layered approach
(ETL in successive years of the programme) was found to enhance
professional attributes advocated by industry professionals, and provide
sound preparation for working life. To our knowledge, this alignment of
community/industry, academic institution and student in monitoring
learning and graduate attributes is a novel approach in science.
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1. Introduction

Graduates moving into employment in the agricultural sector in the current South African
(SA) context are facing, arguably, some of the most fraught working conditions in the
world. A stagnant economy, rampant unemployment, climate change and a history that
includes exploitation, racism and deep injustices which still permeate the work context. In
addition, Higher Education institutions in SA, and Stellenbosch University (SU) in
particular, face complex issues, including calls to decolonise institutions and curricula.
With corruption and deep imbalances in SA society seeming to intensify daily, the need to
instill ethical, critical citizenship, sensitivity and the ability to cope with the complexity
‘out there’ in our graduates is increasingly important, but challenging within the context
of conservative scientific curricula. Fink (2015) notes that a service experience involving
significant community issues can be a powerful learning experience will engage students
in their own learning will change their lives. An ‘engaged institution” will be organized to
respond to the needs of current and future students (CIC, 2005), through partnering
university knowledge and resources with those of the public and private sectors. This
strategy will prepare engaged citizens, strengthen democratic values and civic
responsibility, address critical societal issues, and contribute to the public good. McNall
et al (2009) noted that as HE has engaged with communities, a new form of scholarship —
engaged scholarship — has emerged that cuts across teaching, research, and service.

In order to prepare our students for challenges in the workplace, the Department of
Viticulture and Oenology at SU in the Western Cape implemented innovative engaged
teaching and learning (ETL) strategies in the four-year undergraduate degree which align
community/industry, academic institution and student in monitoring learning and
graduate attributes. In this project, we assess the effects of these strategies (with a
specific focus on the Internship aspects), and whether they help to ‘future-proof’ our
students for a the workplace. In order to do this, we also needed to establish what
professional attributes were prioritized by our industry, and measure whether these had
been affected by our ‘layered learning’ approach.

2. ETL Strategies in Viticulture and Oenology

2.1 Service-learning (SL)

Many universities across the world prefer service-learning as pedagogical framework and
practice to integrate community engagement in teaching and learning, but it is less
common in the natural sciences. It is a teaching approach that enhances students’
understanding of theoretical content through thoughtfully organized service and real life
experience (Lazarus, 2007), where service to the community and learning goals are of
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equal weight and benefit (Furco, 2003). Importantly, SL fosters reciprocal relationships
with community partners (Lazarus, 2007) while enhancing the academic curriculum
through active reflection on learning (Bender, 2006). The focus of service-learning on
personal growth, academic learning and social responsibility articulates well with the
aims of HE to develop student graduate attributes such as professionalism, critical
citizenship and employment competencies..

2.2 Internships

Internships usually require longer regular exposure to workplace learning. In one of the
few peer-reviewed studies available on internships in science, Scholz, et al, (2004)
investigated the benefits of a compulsory internship in environmental science education.
In their study, the authors identified key ‘qualifications’ which transcended the
boundaries of a specific discipline, ie: communication skills, organization of work, and
provision of information. They suggested that an internship is a good tool to promote
these and other skills and abilities and that it should be a compulsory part of the
curriculum (Scholz, et al, 2004). King &Schweitzer (2014) argue that internships are
more than work-placements, and are a high-impact educational practice, with important
consequences for learning as long as the criteria outlined by Kuh (2008) are met. These
are: that students invest time and effort, interact with faculty and peers about substantive
matters, experience diversity, reflect and integrate learning; and learn through real-world
applications.

2.3 Implementation of ETL within the SU Viticulture and Oenology Programme

Engaged strategies are layered throughout the programme, culminating in an extended
internship (6 months in industry) in the final (fourth year). These strategies include
investigations into social issues in Western Cape, Health & Safety Audits in commercial
wineries, and service-learning (SL) at the beginning of the second year. There are
normally 30 - 35 students per academic year on the programme. Students are placed in
tasting rooms in second year for SL for around a month (a minimum of 25 hours). They
will work intermittently during this time, but frequently end up in long term employment
at the farm. The internship period is from the end of third year to the middle of fourth
year, during which time students do not return to campus, but work continuously at the
estate/wine farm carrying out viticultural and cellar duties while experiencing the entire
harvest process, from grape ripeness monitoring to the finished wine in bottles. They
often live on the farms, and earn a cellar-hand’s wage, and will interact intensively with
staff.

McNall, et al (2009) stated that an important component of the students’ (as well as staff
members) activities is to reflect on their experiences. In our programme, this takes the
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form of three reflections on the SL work (before, during and after) in which students
analyse intersections (or lack thereof) between their academic work, and their ‘real-life’
experience of wines and consumers. After the internship in fourth year, students submit
two reports: a research report based on a small piece of scientific research at the farm,
written in the scientific style (third person past perfect), and a routine work report, written
in the first person. This contains reflections on daily activities and experiences. Students
are mentored by winemakers and viticulturalists on the farm, and by academics at the
Department during this time. They are also supported by a full-time internship liaison
officer.

3. Project Methodology

In order to analyse how effective our ETL had been in improving student learning,
graduate attributes and professional attributes, we analysed three sets of data.

a) Second year student SL reflections were (~70 reports collected over three years)
b) Fourth year internship routine work reports, (~80 reports over four years)
¢) Industry members: online questionnaire (one occurrence)

Data was collected on the SU on-line learning platform “SunLearn”, and texts were
aggregated and coded using qualitative data analysis software AtlasTI ™, Data was coded
using strategies as outlined by Saldana (2016). The initial coding cycle in which
identified broad themes (Table 1), was followed by second and third coding cycles which
extracted subthemes around participants personal and identity development. Ethical
clearance for the study was obtained (SU-HSD-002378).

4. Results

4.1. Service-learning

Student submissions for the SL yielded 22 different codes (Table 1) in four broad themes
(academic knowledge, work-experience related and personal /perceptions). As was
expected in a personal reflection, most content related to their own personal growth. They
reflected in depth on their academic content, and the areas in which they had experience
which made them feel better prepared for the world of work. The two codes that were
highest in frequency were ‘“consumer/marketing interaction” (n=100) and “positive
experience” (n= 96).
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Table 1. Frequency of codes generated for themes in Service Learning submissions.

Code area Code Frequenc
y (n)

ACADEMIC wine/product knowledge, consumer /marketing 243
interaction knowledge embedded

WORK- work experience, new knowledge, people skills, 315

RELATED communitywine industry, critical thinking/big picture,
leadership/responsibility, work-readiness

PERSONAL/ Gratitude, life goal, negative experience, personal growth 376

PERCEPTIONS positive experience, self-awareness, agent of change,
altered  perspective, discomfort and insecurity,
confidence

Coded items 934

A breakdown of student perception codes can be seen in Figure 1 which shows that there
were also negative (uncomfortable) emotions associated with the work experience, and
some insecurity (especially at the start of the service-learning period).

leadership/responsibility

critical thinking/big picture
. positive

agent of change

self-awareness
negative

gratitude

discomfort/insecurity confidence

Figure 1. Detailed codes for sub-theme “perceptions” after Service-Learning..

Figure 2 gives some direct quotations from the student reflections, in which it is clear
that even though this was a short period in their academic career, it was transformative in
nature, leading them to reflect on their career path, industry and even their own

personalities.
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... have a much better idea of | learnt how to | now look forward to other
the wine industry as a whole... communicate with learning experiences that

) o people of different ages  are outside the classroom.
Being part of a team working in and nationalities.

the wine industry has opened | learnt which language was
my eyes to so much more. appropriate to use when
describing and explaining
wines. .
This ... has showed
I'm not exactly sure me that, if | worry
where | will end up but | too much about
know it will never be in a how others work |
tasting room or any form will never be able
of marketing!! to work at my own

optimal level.
I've also seen that excellent management is essential for the survival of any business.
Service learning is a great method of connecting the theory learnt in class to the practical
work actually done in the field of focus. | believe this method should be implemented in all
our courses.

Before this, 1 did not know whether to work in the I am very shy. | was out of my comfort
service sector. Regardless of whether this zone. This pushed me to work hard
experience is enjoyable, it is valuable and helps and to please my employer.

one come to a decision.

Figure 2. Selected comments from reflections after Service-Learning.

2.2. Internship

The Internship period in the final year takes the work-readiness of the student to the next
level. This is evident from their routine work submissions (n=~80) in which they reflect
on their daily tasks and learning over the six-month period. The total immersion in the
work environment is again uncomfortable for them, (particularly at the start of the
harvest) and students describe feeling out of their depth, embarrassed, anxious, annoyed
or worried by their lack of experience, as they did for their SL. However, by the end of
the harvest, levels of confidence are high and accompanied by critical thinking linking a
number of aspects of their work experience (Figure 3), and their personal feelings
concerning the wine industry in South Africa, and their place in it.

negative response

discomfort .
. work-readiness

positive response

gratibude |--------. Personal growth

learning

wine industry

. professional characteristics
critical thinking "

teamwork ﬁ\‘ professional duties

Co-workers at Farm

Figure 3. Codes associated with “critical thinking” sub-themeafter Internship period in fourth year.
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Professional characteristics such as punctuality, being organized and diligent, taking
initiative, being proactive and reliable are now discussed by students as important in the
working environment, and coincide with those attributes cited by industry as being
valuable (Table 2). Awareness of the complexities and social issues within the industry
were also highlighted as problems to be solved going forward.

Table 2. Characteristics identified by wine industry members (n=21) impacted by the

Internship.

Professional attribute Chosen by industry members  Improvement after

as essential attribute internship?
reliability 18 12
teamwork 16 14
proactive attitude 14 12
problem solving 13 7
organizational skills 12 9
technical skills (vineyard, winery, tasting) 7 11
critical thinker 7 9
Positive impact of Internship overall 19
Employability improved 16

Students worked alongside a varied complement of staff (Figure 4) from all areas of
South African society, and recognized the intense value of mentorship not only from their
‘official’ Internship mentors (winemakers and viticultural experts) but also from cellar
hands and vineyard workers. Knowledge production worked both ways, with students
bringing new scientific findings from the academic environment, and learning key skills
from co-workers at the farms, as well as an increased sensitivity for working conditions.

Farmworkers

- knowledgable mentors
viticultural manager 9 .
. cellar hands

winemaker teamwork ;
vineyard workers

S tasting room personnell

Figure 4. Codes associated with the sub-theme “Co-workers” after the internship.
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5. Discussion and Conclusions

Engaged strategies like service-learning and the internship give our students the
opportunity to apply academic knowledge in a real-world setting, work and learn
alongside a diverse group of people, and reflect on their experiences. We are therefore
satisfied that Kuh’s (2008) criteria including purposeful tasks, opportunities for reflection,
building substantive relationships and engaging across differences, were met in this
programme. Engaged experiences are solid preparation for working life, as well as giving
students an important (and often humbling) sense of themselves in the broader industry. It
was also the case, as asserted by Boler (1996) that the discomfort associated with the
workplace provided excellent opportunities for self-questioning and personal growth,
which is unusual in the sciences. Our results indicated that ETL enhanced graduate
attributes and professional characteristics, with 19 of 21 industry members indicating an
overall positive impact, and 76% of these potential employers agreeing that employability
had improved. Skills such as organization of work, reliability, and technical abilities
seemed enhanced according to industry feedback. Internships also seemed to promote
problem solving and teamwork, both important in a South African context. There are
clear shifts in focus within the student reflections concerned with learning, interaction
with the community, and their own transformation. There is also an interchange of social
commodities, which are developed together in the cyclic process, particularly in the
internship engagement, which relies heavily on sustainable, reciprocal relationships with
excellent mentors. Knowledge is created through the interactions, and meaning-making
occurs individually, concurrently and collaboratively. This suggests that engaged teaching
and learning strategies within a Higher Education curriculum are of high value to
professional education in science.
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Abstract

Introduction: The university professor has to transmit the technical and
cognitive skills on Cardiopulmonary Resuscitation (CPR) in Pediatrics with
the most effective method.

Methodology: 17 practical classes of Cardiopulmonary Resuscitation of 2
hours for 225 students the 2nd year of the Pediatric Nursing course at the
University of Valencia were taught. Each class consisted of 3 clinical cases
in which 15 students and 3 monitors participated. The knowledge of the
students was evaluated with test-retest of 11 questions and the satisfaction
after the simulation (questionnaire of 20 questions).

Results: The satisfaction mean of the students was of 8,62 on 10 points. The
evaluation of the monitors was the best (9,56, SD 0,93) and the worst was the
time dedicated to the laboratory (7,4 points, SD 2,22). The students improved
their knowledge in 7 questions of the 11 questions asked as an avergae.
Being the knowledge about the times of insufflation where more improved. In
the remaining 4 the students responded worse, being the knowledge on CPR
material the one that worsened (24 erroneous answers).

Conclusions: Students’ satisfaction and the knowledge acquired about CPR
with the laboratories was remarkable. It is necessary to reduce the ratio of
students per laboratory to improve satisfaction.

Keywords: Cardiopulmonary resuscitation; Pediatrics; Clinical simulation,
university teaching, educational innovation.
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1. Introduction

The program of Educational Innovation in basic and advanced cardiopulmonary
resuscitation in pediatrics and neonatology is included within the subject “Nursing in Child
and Adolescent Health” (NCAH), taught in the 2nd year of the degree in Nursing of the
Faculty of Nursing and Podiatry (FNP) of the University of Valencia. It is part of a project
of Educational Innovation and Improvement of teaching quality, the Service of Lifelong
Learning and Educational Innovation (SLLEI) of the University of Valencia and belongs to
the program "Renewal of teaching methodologies™ which seeks to experience scenarios
where projects are included of innovation of a general nature, aimed at discovering new
methodological instruments and new techniques to improve teaching-learning processes
(Uv.es, 2017).

In this educational program, taught in the academic year 2016/2017, several clinical
situations of the critical pediatric and neonatal context were designed, in which the students
of the NCAH had to face different scenarios in which to dynamically implement the
knowledge, skills and attitudes acquired throughout the academic year. This type of training
is based on the training of students based on competence and for this we must incorporate
new methodologies and introduce practices in teaching, thus achieving improvements in the
teaching process -learning (Calveras, 2003).

Students must be exposed to clinical situations where they can discuss about possible
solutions, to later make decisions. For this reason, the incorporation of clinical simulation
in nursing teaching is important, since the professional future will face complex and
changing dilemmas to which it must be able to cope (Figueroa, 1999).

The clinical health simulation is defined as a controlled situation of reality and, in the case
of nursing, it is considered the experience that mimics a realistic environment and that
requires individuals or simulators to demonstrate, practice or learn procedures or
techniques, as well as taking of decisions and develop critical thinking in order to provide
quality care and insurance for the patient (Guimond, Sole, & Salas, 2011; Urra, Sandoval,
& Irribarren, 2017; Jeffries, 2005).

For Gaba, considered in some manuals as the "father of simulation”, simulation is a
teaching technique and not a technology, which should be used to replace or amplify real
experiences, in guided experiences that replicate substantial aspects of the real world, of a
Interactive way (Casal, 2016; Gaba, 2004).

This type of teaching methodology is important for training in the proper handling of an
emergency situation, since is very difficult to train and evaluate during the actual
emergency. When a critical situation occurs, there is no time to stop and think about what
the next step will be, for this reason it is essential to control the protocol of action, to know
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what actions have to be performed. And the only way to practice an emergency situation (in
this case cardiopulmonary resuscitation) without endangering the patient's life is through a
simulated environment (De la Horra, 2010).

2. Project

Along the years, 3rd and 4th degree students have attended other subjects where they have
continued to carry out activities related to CPR in adults, but not in children or neonates.
For this reason, it is essential that these students have direct contact with the practices and
instruments of the child and neonate mannequins to consolidate the knowledge they
acquired in the 2nd year.

It was decided to design this teaching program in collaboration with other subjects
(Medical-surgical Nursing, Practicum I, 1V and Emergencies and Extra-Hospital
Emergencies), in order to improve knowledge and skills of the framework of urgent
assistance in the serious infant and neonate that needs to receive basic and advanced life
support.

The expected results are specified in a special way in the acquisition not only of a technical
training, but also teamwork with clear objectives, the handling of appropriate and specific
material, in an environment of difficulty close to reality and in a environmental simulation
with the coordination of the professors of the different subjects and health professionals.

The 3rd and 4th year students who participated in educational innovation project received
prior training, in which they had to respond to the clinical cases raised (cases that they
subsequently implemented as monitors). And in addition, it is a way to consolidate the
knowledge already acquired in the course of the subject by being the ones who teach other
classmates.

2.1. Aims
The aims of the project were:

- Increase the ability and autonomy of students in an emergency situation such as CPR in
the pediatric population.

- Evaluate the knowledge about pediatric CPR and teamwork after the CPR practice of all
the students who were in 2nd year.

- Strengthen the knowledge on CPR of students of 3rd and 4th years who participated as
monitors.
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- Evaluate the knowledge about pediatric CPR before and after the educational intervention,
as well as the satisfaction of the students regarding this teaching methodology.

2.2. Methodology

In order to develop the project, 17 CPR practical lessons of 2 hours duration were carried
out, in which 225 students participated in the 2nd year of the studies in the subject of
Nursing in Child and Adolescent Health.

Six students of 3rd and 4th years of nursing studies and 13 nurses participated as monitors
of the simulation (12 nursing degree teachers from different subjects) participated on the
simulation. Previous and acquired knowledges were evaluated by means of two tests (pre-
test and post-test). The satisfaction of the students regarding the simulation was also
evaluated through a questionnaire passed at the end of the simulation.

The questionnaire to evaluate satisfaction was anonymous. It was intended to know the
opinion about the development of the training and thus identify elements of improvement.

The questionnaire consisted of 20 items, scored from 0-10 according to the degree of
satisfaction or agreement that the students had in this regard; 0 being the "lowest level of
satisfaction or totally disagree" and 10 the “highest satisfaction or totally agree ".

In this way, different aspects related to the laboratory were evaluated: laboratory utility,
methodology, organization and resources, teachers and general evaluation.

On the other hand, knowledge’s evaluation was carried out with two tests: one before
starting the laboratory (pre-test) and the other at the end (post-test). Both questionnaires
were anonymous, and contained 11 questions. The format was multiple choice questions,
only one being correct. The only variation between the post-test and pre-test was the order
of the answer.

Prior to the practical lessons, where the clinical simulations were developed, a theoretical
class was given to the students of 2nd year, where the recommendations of the 2015
European Resuscitation Council on basic and advance pediatric and neonatal CPR were
explained.

Subsequently, between May 2 and 15 of 2017, the simulation laboratories were carried out.
Approximately 15 students of 2nd-year participated in each laboratory. In each of them 3
clinical cases were carried out in which the scenario created for this purpose was that of a
subway accident where there were multiple victims.

Each case was supervised by a member of the innovation group and the distribution of them
was done in the following way:
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1. Advanced CPR on a 2-year-old pediatric patient: NCAH teacher.

2. Instrumented CPR in premature RN: student of 3rd or 4th year attached to
innovation.

3. Basic CPR in a 2-month-old infant: 3rd or 4th year student assigned to innovation.

4. Evaluation of the tutors: FNP professor assigned to innovation.

The tutor in each case was in charge of evaluating the intervention of the students while one
of the collaborating teachers was responsible for assessing (without participating directly)
the performance of students during the simulation. After the simulation this teacher directed
the debriefing, allowing to evaluate the learning results.

The distribution of time and functions was carried out in the following way:

Table 1. Distribution of time and functions in the laboratory.

Previous First part Second part
Time 10 minutes 60 minutes 50 minutes
Instructors (students and Deliver pre-test Tutorize assigned Collaborate in the
professors) clinical case evaluation of the
students
Evaluating teachers - Fill in check-list Lead the evaluation of
the laboratory
(debriefing)
Students NCAH Fill pre-test Realisation of Active participation.
clinical cases Fill in post-test and

satisfaction survey

Source: Own preparation.

Each group (of 5 students) had 20 minutes per case. After the 20 minutes, each group had to
give or receive the change of information about the case to follow where the other group
had left it. Each group performed 3 cases in a total of 60 minutes. This meant that the
practical laboratory lasted approximately 60 minutes, leaving the remaining time (less than
60 minutes) to perform the debriefing, as reflected in "table 1".
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2.3. Results
Figure 1 shows the average score of each of the items of the satisfaction questionnaire:

! [ [ Iebrbede [ T I[T|I|(I|I[{I[TI

g 3 9,56
5 9,31 9,41
3 01917 , an0 223

7,49

Item
Figure 1. Satisfaction survey results. Source: Own preparation.

The average satisfaction of the students was 8.62 (SD 0.53) out of 10 points. Being the item
"proficiency level of teachers” the best valued (9.56). In addition, the students rated the
teachers had favored participation (9.41), had maintained interest in the case (9.31) and that
they would recommend this laboratory on CPR to other students (9.23). These results
showed that the selection of the teaching staff and the training of the 3rd and 4th year
students was adequate to the objectives set.

However there are factors that, although it is necessary to improve, are difficult to control.
The time it takes a laboratory is 2 hours and it is necessary to assemble the entire laboratory
before starting, so that the effective laboratory time is 90 real minutes. This factor was the
worst rated of all (7.49).

As for the results of the pre-test and the post-test, the following graph shows in a
comparative way the percentage of correct answers, errors and answers in blank in each of
the questions.
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Figure 2. Pretest results vs posttest results. Source: Own preparation.

Regarding the acquired knowledge, the students improved their knowledge in 7 of the 11
questions of the questionnaire.

The question that was answered most correctly in both questionnaires (73.6% were correct
in the pre-test and 79.6% in the post-test), was the one about how to act in a foreign body
choking situation in a one-month-old infant. The question that showed a greater increase of
correct answers (in the post-test, 20.7% of correct answers were increased) was the one
about the time a mouth-to-mouth ventilation lasts. Both results may be due to the fact that
the training focused on the performance in front of the airway. The students had to perform
both techniques in the three clinical cases what reinforced the acquired knowledge.

On the other hand, the question with the most errors (71.40% failed in the pre-test and
78.22% in the post-test) was the one about chest compression in children of 5 years. While
the question, which worsened in comparison with the first survey, was related to the
material needed to perform an instrumentalized CPR (25% in the pre-test and 40.40% in the
post-test.) These results, in turn, they may be due to the fact that in only one of the cases an
instrumentalized CPR was performed and that no clinical simulation case exceeded 3 years
of age.

The debriefing directed by the collaborating teachers was not recorded in this simulation,
this being an important limitation of the study. For the next edition, in the 2017/2018
academic year, a registration process has been designed by means of a video camera with
the collaboration of the Department of Audiovisual Communication and Advertising of the
University of Valencia. The main ideas of debriefing witnessed by members of the research
team and teacher emphasized the impotence felt by the students because they do not know
how to act. They reported, in the totality of the simulations, that their biggest competence
problem was the lack of knowledge about the preparation of medication and the distribution

201



Educational innovation in basic and advanced cardiopulmonary resuscitation in pediatrics

of roles in the simulation team. For future research on clinical simulations, we propose that
interventions in debriefing should be recorded with a video camera and voice recorder.
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Abstract

This paper presents the findings of a qualitative study that explored the
impact that prior intercultural experiences have in shaping preservice
teachers as teachers of diversity. An online qualitative questionnaire was
used to collect data from preservice teachers (n=40) enrolled in a one year
graduate entry teacher education program in eastern Australia. Hammer’s
(2009, 2011) Intercultural Development Continuum (IDC) was used as a
framework to analyse the data. The IDC is a model of intercultural
competence used to explain how people interpret cultural difference
(Hammer, Bennett & Wiseman, 2003). Each of the five positions on the
continuum has a distinct set of perceptions and experiences around cultural
differences. In presenting the results, we draw on several cases that
encompass the breadth of prior intercultural experiences of the preservice
teachers.  Overall, the results indicate that sustained intercultural
engagement over time provides opportunity for the development of greater
intercultural sensitivity. While it is advocated that teacher education is well-
positioned to play a key role in developing the intercultural comptetences of
future teachers, the paper highlights the challenges in providing learning
opportunities that allow preservice teachers to practice new ideas, challenge
old ideas and reflect on the process of becoming inclusive educators.
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1. Introduction

The diversity of students in school classrooms across the globe has increased significantly
over the past decade. This broadening of diversity may be attributed in part to globalisation
and the increased mobility of populations across the world. Added to this, inclusive
education has become a key education agenda internationally. The inclusive education
movement emerged from declarations such as 1948 Universal Declaration of Human Rights
(United Nations,1948), the World Declaration on Education for All (UNESCO, 1990) and
the Salamanca Statement and Framework for Action (UNESCO, 1994). The principal
premise of these core policies is that education is the right of all children. In its broadest
interpretation, inclusive education encompasses children regardless of race, ethnicity,
disability, gender, sexual orientation, language, socio-economic status, and any other aspect
that might be perceived as different (Polat, 2011). However, while student populations
have become increasingly diverse in areas of ethnicity, culture, languages and disability, the
profile of the teaching workforce has remained relatively static (Florian, 2012). In
Australia, the teaching workforce has remained largely Anglo-ethnic (Han & Singh, 2007)
while student populations have widened in response to increasing numbers of migrants
from different cultural and ethnic groups and the implementation of inclusive education
policies and practices. It is an expectation that teachers cater for all students in their
classrooms. However, concerns have been expressed that beginning teachers are ill-
prepared to meet the needs of the diversity of students in their classrooms.

Kumar and Hamer (2013) attribute the lack of preparedness to poor preparation in teacher
education programs. Having hands-on experiences such as participation in outbound
mobility programs do not guarantee positive intercultural development (Dockrill, Rahatzad,
& Phillion, 2015). Indeed, negative stereotypes can be confirmed if preservice teachers feel
challenged or threatened in working with different cultures (Tang & Choi, 2004). We argue
that because the majority of preservice teachers in Australia lack opportunity to undertake
international experiences in their courses, teacher educators need to understand how their
backgrounds, prior intercultural learning and experiences can be utilised to better prepare
them for teaching diverse learners. This qualitative study (n=40) draws on Hammer’s
(2009) Intercultural Development Continuum to explore the impact that prior intercultural
experiences have on shaping preservice teachers as teachers of diversity. We present
several case studies that encompass a range of prior intercultural experiences to posit how
teacher education can better prepare preservice teachers for engaging diverse learners.

2. Theoretical framework

A review of the literature has revealed an extant body of research exploring preservice
teachers’ preparedness for teaching students with disabilities. However, Florian (2012)
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identifies that teacher education must also consider the increasing cultural and linguistic
diversity presented by students in classrooms. This change in narrative about inclusion
means that educators need to think beyond learning difficulties and disabilities and include
the notion of intercultural difference. Developing intercultural competence has been widely
studied. In a major review researchers for UNESCO (2013) described intercultural
competence as having the resources to negotiate cultural boundaries through personal
experiences and encounters. Developing intercultural competence ‘fees’ individuals from
their own logic and cultural idioms to engage and interact with cultural ‘others’. In doing
so, individuals have the opportunity to explore their own identities.

The Intercultural Development Continuum (IDC) (Hammer, 2011) is a model of
intercultural competence used to explain how people interpret cultural difference (Hammer,
Bennett & Wiseman, 2003). Hammer’s IDC considers intercultural competence as falling
on a developmental continuum progressing from monocultural (or ethnocentric) mindsets
of denial and polarisation through a transitional orientation of minimization towards the
more intercultural (or global) mindsets of acceptance and adaptation (Hammer, 2011). Each
of the five positions on the continuum has a distinct set of perceptions and experiences
around cultural differences (Hammer, 2009). Once advanced to a more global mindset,
regression to a more monocultural mindset is unlikely.

Several key factors facilitate the progression along the IDC to more global mindsets.
Immersion in a different cultural context from one’s own is insufficient to develop a more
intercultural mindset (Paige & Vande Berg, 2012). To progress interculturally, individuals
must be open to the ideas, beliefs and values of others, critically reflect on their own
position about interculturality and actively seek out intercultural experiences, in one’s
personal life and through educational experiences, and seek out support groups who can
both challenge and nourish intercultural sensitivities (Garmon, 2004). Further, these
opportunities must be differentiated to align with the level of readiness of individuals.

3. Methods

3.1. Participants

Forty preservice teachers enrolled in a one-year graduate-entry teacher education program
in a large Australian university participated in this study. All participants were enrolled in
the core subject, Engaging Diverse Learners, generally taken in the first semester of the
program. The focus in the subject is on developing preservice teachers’ knowledge and
understanding of the theories and principles relating to the provision of socially just
education, creating supportive learning environments for the diversity of learners in
classrooms and the application of these principles to classroom practices.
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3.2. Data collection and analysis

Data were collected for this qualitative study using an online questionnaire. A link to the
questionnaire was sent out via the subject Blackboard site in the first two weeks of the
semester. One reason for the timing of the survey was to better understand the range of
intercultural competence the students had; this information allowed the subject coordinator
to refine the focus of subsequent lessons about engaging diverse learners. The researchers
drew on Hammer’s (2009) IDC orientations to develop items for the questionnaire. The
first part of the questionnaire comprised questions that collected demographic data
including the age range, parental status and gender of the respondents. The remaining
questions were open-ended and provided the opportunity for preservice teachers to give
extended responses. Questions posed inquired about who provided their inspiration for
becoming a teacher and the image they had of themselves as the teacher they aspired to
become. Further questions focused on the qualities or strengths that they perceived they had
to engage effectively with the diversity. These questions also required the preservice
teachers to recall and reflect upon their prior experiences with diversity providing examples
of their intercultural engagement.

The data were analysed following release of grades for the subject as per the university
ethics requirements. Creswell’s (2014) six-stage process of content analysis was used to
analyse the data. First, each researcher read and re-read the complete set of data
independently. In this process, the complete set of responses for each questionnaire was
examined as well as analysing the whole set of responses for each individual question.
Following the initial independent analysis, the researchers collaboratively discussed the
data in relation to the intercultural orientations of Hammer’s (2009) model of IDC.

4. Findings and discussion

Using the lens of Hammer’s IDC (2009) this research explored the impact that prior
intercultural experiences have in shaping preservice teachers as future teachers of diversity.
Table 1 shows the intercultural orientations of the participants in the study. In discussing
the findings, we use the responses of three participants, Hannah, Ben and Aaron
(pseudonyms), to illustrate the nuances between positions on Hammer’s IDC. The first case
is Hannah, a female preservice teacher aged between 31 and 40. Hannah was born outside
of Australia and was raised in a “country where there are now eleven official languages”.
Attending primary and high schools that were highly multilingual and multicultural, she
commented that “Adapting to other cultures and languages became a necessary way of life,
and anyone who did not adapt and tried to live in isolation tended to get left behind” For
Hannah, moving to Australia, was “quite a culture shock, not from the differences, but from
the monotony. | find it odd that one has to formally be taught how to adapt to a
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multicultural group, how to think from another person's cultural perspective”. Here Hannah
is referring to the need for Australian students to undertake a unit called, Engaging Diverse
Learners, as diversity was always a part of her personal history. Since settling in Australia,
Hannah indicated that she has actively sought out engagement with diverse cultural groups.
However, Hannah acknowledged that she knew little of Australian Indigenous culture but
followed up with “It is a learning gap that I will have to fill...quickly”. Embedding
Australian Indigenous perspectives is a key component of the Australian curricululm. She
describes an acceptance of living and working with different cultural groups both in her
home country and in Australia. Further, as a preservice teacher, she appeared highly
motivated to understand the “culture of learning from which my students come, where they
are in life, what their expectations are”, indicating a culturally aware approach to teaching
consistent with an intercultural mindset. Hannah expressed interest in, and acceptance of,
other cultures while also having an awareness that she will need to adapt her pedagogy
according to the cultural contexts of her students. Thus, it appears that Hannah’s
positioning on the IDC would be at the intercultural (or global) end between the acceptance
and adaptation orientations. A shift from acceptance to adaptation, involves deepening
one’s own perceptions of other cultures, demonstrating an understanding of different
cultural practices (even those that are confronting and opposed to one’s own personal
values) and an increased capability to make ethical judgements taking into consideration
the disparity between different cultural values (Hammer, 2009). An adaptation orientation,
involves the capability to shift perspective to another culture and to adapt behaviour
according to the cultural context (Hammer, 2009).

We contrast Hannah’s case with that of two male preservice teachers, Ben and Aaron.
Aaron has no children and is aged between 41 and 50. Unlike Hannah, Aaron was born in
Australia. However, similar to Hannah, he describes a variety of intercultural experiences
such as “attending school in several different countries including the United Kingdom,
Saudi Arabia, Botswana, Papua New Guinea as well as travelling extensively during his
school years”. Beyond his schooling years, Aaron “went to PNG to work for 6 months in
community development then, back in Australia, worked in a company working with
Aboriginal communities”. Following this, he went to South Korea to teach ESL for 10
years, then worked with Ausaid in Bangladesh and finally returning to Brisbane he has
continued teach ESL noting that “Brisbane’s ESL students are pretty diverse ethnically”. It
appears that Aaron has a wide and ongoing engagement with diversity. When asked what
qualities he had to teach a diverse group of learners, he focused on the nuances of
intercultural interactions “Little things matter - like saying people’s names properly, I've
had French, Colombian, Venezuelan, Sri Lankan, Indian, Thai and Iranian in one class
before - it can be challenging - but if you let your students know you respect them it goes a
long way”. Further responses from Aaron confirmed respect and tolerance “I'll have to be
vigilant that I remain open-minded and tolerant of all”. Aaron also described the need for
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good communication skills to effectively interact with all his students. From this evidence,
we can position Aaron within the intercultural orientation of acceptance. Of the 40
participants, 19 (n=6 males and n=13 females) demonstrated an acceptance orientation.
People with an acceptance orientation identify how cultural differences operate in situations
that involve human interactions. As Bennett (2004) comments, acceptance allows a person
to “take the perspective of another culture without losing your own perspective” (p. 70).
While Aaron appears to have an intercultural mindset, Hannah was the only participant able
to imagine how she would negotiate her cultural orientation with being in the classroom
with her students, accepting them on their own terms and indeed learning from them.

Table 1: Intercultural orientations of the participants

Denial Polarisation ~Minimisation  Acceptance  Adaptation

Male Age 26-30 x 1 Age 21-25x 2 Age 21-25x1 Age 26-30x 1
Age 26-30 x 1 Age 26-30x3  Age41-50x 1
Age 31-40 x 2 Age 41-50 x1
Age 41-50 x 1 Age 50+ x 1

Female Age 26-30 x 1 Age 21-25x3  Age 31-40x 3
Age 31-40x 3 Age 26-30x 3
Age 41-50 x 4 Age 31-40 x 2

Age 50+ x 1 Age 41-50 x 4
Age 50+ x 1
Total 1 0 15 19 5

Ben’s story however is diametrically opposed to that of Aaron and Hannah and the other
participants in the study. Ben, described himself as an Anglo-Australian aged between 26
and 30 who is also a parent. Ben described minimal interest and engagement with diversity.
When asked to describe his prior experiences with diversity, he responded that “I did an
environmental assessment for the Aurukun people that also included recording cultural
practices and stories. | have one close friend with Autism (though he has it in a good way)”.
He did not describe what having autism ‘in a good way’ meant nor did he reflect on any
intercultural impact working for the Aurukun people had on him. Ben, Hannah and Aaron
live in a multicultural country (Australia). However, Ben was the only participant who
chose not to engage with diversity, preferring instead to stick to his own cultural group
thereby limiting his intercultural awareness and sensitivity. He commented that
“throughout school/uni | would often make friends with people with different backgrounds.
These friendships tended to trail off quickly and now all of my lasting friendships come
from similar backgrounds to me”. However, he did identify a need to “Improve my
knowledge and understanding of other cultures while reflecting on my own culture, beliefs
and prejudice”. While a noble objective, it is not clear if Ben would have made such a
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determination for his teaching future if he was not enrolled in a subject named: Engaging
Diverse Learners. Of all the participants, Ben was the only participant who exhibited an
orientation of denial. His limited experiences with, and apparent distancing from, other
cultures confirmed his monocultural orientation and denial mindset. His apparent lack of
interest in pursuing engagement in intercultural experiences (Garmon, 2004) indicates that
Ben’s intercultural readiness (Marx & Moss, 2011) might be quite low. While Hannah and
Aaron expressed intercultural mindsets, Ben seemed reluctant to engage with diversity or to
challenge his prior beliefs about engagement with cultural difference. Previous research
(Garmon, 2004) has identified that some individuals resist opportunities to engage with
diversity, expressing disinterest in other cultures. This monocultural orientation handicaps
preservice teachers’ effectiveness to engage diverse learners as fully included members of
the classroom. The challenge for teacher education is to provide opportunities for
individuals with monocultural orientations, like Ben, that prompt them to reflect deeply on
cultural differences and challenge their current intercultural perspectives (Hammer, 2009).

6. Conclusions

The three preservice teachers identified in this paper described opportunities to participate
in a range of intercultural activities before entering teacher education. However, previous
research (Paige & Vande Berg, 2017) indicates that immersion is insufficent alone to
develop more sophisticated levels of intercultural competence. The findings, while only a
snapshot of the range of diversity experienced by the group of preservice teachers, revealed
that quality opportunities to interact with diversity over extended periods of time have the
capacity to increase the development of intercultural sensitivity.

While we agree that teacher education programs must be intentional in their efforts
(Bustamante et al., 2016) to develop preservice teachers’ intercultural competence, we
ponder how rigorous and extended opportunities for developing intercultural capacity can
be built into a one-year program, particularly given the pre-existing monocultural mindsets
of some individiuals entering the program. Further, we posit how to embed meaningful
experiences into all teacher education programs to progress preservice teachers towards
more intercultural mindsets. We suggest that providing learning opportunities and
mentoring in both course work and through professional experience placements that allow
preservice teachers to practice new ideas, challenge old ideas and reflect on the process of
becoming inclusive educators for the whole range of diverse of learners is a starting point
for developing greater intercultural competences with the next generation of teachers.
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Abstract

The paper describes an innovative teaching experience held at the Faculty of
Architecture at the University of San Carlos of Guatemala as part of the
Professional Practice Program (Ejercicio Profesional Supervisado - EPS).
20 students and 9 professors, coordinated by 4 professors, carried out a
workshop on the theme of Healthy City in the Municipality of Mixco, with the
support of the same. Through active learning, a ‘depravity’ of the teaching
activity and a participatory confrontation activity through interviews and
questionnaires with citizens and stakeholders, the students and professors
worked in 4 groups for seven days creating a community of practice. The
results took the form of project proposals aimed at urban regeneration, in
accordance with the principles of the Healthy city, presented to the local
community and to the Municipality of Mixco. The experience can be repeated
in its methodology and has been positively evaluated by all the participants
in terms of acquisition of competences to dialogue with citizens and
stakeholders for the identification of needs, increase in design skills and
group work, as well as provide a real service in the area. The future urban
planners and architects have also played a new role as mediators of
participatory processes and facilitators stakeholders to raise needs, increase
project skills and group work, as well as of real service on the territory. The
future urban planners and architects have also played a new role as
mediators of participatory processes and facilitators.
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1. Introduction

During the second semester of 2017 between the Faculty of Architecture of Sapienza
University of Rome, Italy, and University of San Carlos of Guatemala (USAC), a
participatory design workshop on Healthy cities was developed, with the collaboration of
the Municipality of Mixco, Guatemala.

The workshop aimed to provide a new project and teaching methodology to students,
outside the classroom, based on the collection of the real needs of citizens, and aimed at
establishing the perception of the population in mid and small urban areas, as exemplar of
the meaning, perception and characteristics of a healthy city. The key categories studied
correspond to the state of the art in urban planning and health: public space, transportation,
risk, infrastructure, recreation, among others.

A qualitative, participatory research model was employed, with the participation of 20
students of the Ejercicio Profesional Supervisado (EPS). The EPS is a six-month period
that students at the Faculty of Architecture develop in the country side of Guatemala, after
completing five years of studies. It is part of the social compromise of USAC, with the
purpose to link theory with practice in real life situations.

Students were accompanied by nine teachers of the EPS, and four professors acting as
coordinators.

In preparation for the workshop, a first questionnaire using google forms was sent to the
email of the employees of the Municipality of Mixco, to acquire a general background of
the situation in Mixco, regarding the key issues of healthy cities. Also, the Municipality
provided a set of maps of the city, with the location of the different neighborhoods, green
areas, basic infrastructure, among other urban features.

With this information, the workshop started with a two days general meeting with students
and professors, where the key theoretical issues were addressed, as well as the participatory
model of the workshop. During this phase, the Urban Planning director of Mixco, was
invited to give an overview of the City of Mixco.

The third day, students began field activities, making interviews with stakeholders and local
authorities, followed by a survey, to a random sample of 200 citizens of Mixco. Students
were divided into four groups, to ensure the maximum coverage of the Historic Center of
Mixco (HCM). Each group had to investigate a specific aspect of HC, making different
routes through the different barrios (neighborhoods) of Mixco: El Cenicero, EI Cementerio,
Pansalic, Siguiche, El Cerrito, El Progreso. through the different barrios (neighborhoods)
of Mixco: El Cenicero, EI Cementerio, Pansalic, Siguiche, El Cerrito, EIl Progreso.
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The results have been positively evaluated in terms of didactic innovation and the
possibility of repeating the methodology to other contexts of the Country both by students
and by teachers. The data analysis shows, also, that there is a polarization in Mixco, where
most of the respondents from Pansalic and EI Cerrito show a positive correlation between
the perception of public space, transportation, risk, and infrastructure, even though there are
no green areas of significance in those neighborhoods.

2. Background

The XX century has been dominated by positivist educational theories. Ashraf Salama
(1995) has made a profound study on the different approaches in architectural education,
while Diana Cheng (2001) has analyzed the transition between a modernist and
postmodernist approach in education, identifying Tyler as a representative of positivism in
modernity, where education was based in educational objectives.

Moreover, Salama identifies the main trends in architectural education during the XX
century, which are, among others: The experimental model of Martin Symes and Alexi
Marmot; the energetic conscious model of Raymond Cole; the analogical model, Gordon
Simmons; the participative model, Henry Sanoff. The last one, the participatory model,
begins at the end of the 1960’s. Sanoff states that: “Participatory design is an attitude about
a force for change in the creation and management of environments for people. Today
participatory design processes are being applied to urban design and planning as well as to
the fields of industrial and information technology” (Sanoff, 2007). This social
consciousness, therefore, has been growing in design disciplines. Its techniques and
methods, usually involve interviews, workshops, questionnaires, and surveys, among
others. Sanoff states that: “Architecture in the future should be characterized by an
increasing participation of the user in its organizational and formal definition. In order to
respond to this situation, professionals will need to do everything possible to make design
solutions less the representation of its designers and more the representation of its users.”
(Sanoff, 1988).

Knowing this, the topic that was chosen to work in the workshop was that of Healthy City,
which has evolved over time at the level of world policies that give European importance to
the design of the environment in urban settings (Giofré, Djukanovic, 2017).

The Healthy City (HC) is a set of guides and recommendations, regarding the benefits of a
good urban environment. It follows the aims and objectives of the United Nations (UN)
first, the Objectives of the Millenium, and its successors, the Objectives of Sustainable
Development, specially, the results of the UN-HABITAT meetings (World Health
Organization, 2011) and the so-called “Zagreb declaration”(World Health Organization,
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2009). The Healthy urban planning “means planning for people. It promotes the idea that
the city is much more than buildings, streets and open spaces, but a living, breathing
organism, the health of which is closely linked to that of its citizens” (Barton & Tsourou,
2013, p. i). HC has favored the participatory process envisioned by Sanoff at the end of the
XX century, as part of UN initiatives:

“the effect of the built environment on health, ..., was highlighted that healthy urban
planning covers several levels of urban planning and the provision of basic
requirements like shelter, clean water, sanitation and access to food, and quality of
life projects such as new parks and bicycle lanes. Another key element was the need
in healthy urban planning to think and practice in an interdisciplinary fashion. This
means using active community participation — not only involving different sectors,
but also property owners, development entities, and urban residents.” (World Health
Organization, 2011, p. 3).

The intervention area chosen for the workshop was the municipality of Mixco; with an area
of about 99 km2 and a population of 483.705 inhabitants (Instituto Nacional de Estadistica,
2014), makes, with its neighbor Guatemala City, and Villanueva, an urban area of about
five million people, the biggest urban area between Mexico City and Medellin in Colombia
(Smith, 1988). In this study, we will concentrate on the historic center of Mixco (Fig.1),
with a surface area of 1.37 km2, and a population, according to the population density of
Mixco of 4.200 inhabitants, as a case study.

T DELIMITACION AREA CENTRO,DE MIXCO

Figure 1. The six neighborhoods of Mixco, Municipalidad de Mixco (2017)

With these premises and with this specific topic, the Faculty of Architecture of Sapienza
University of Rome and University of San Carlos of Guatemala, have experimented an
innovative didactic methodology in favor of students and professors, proposing concrete
project ideas to the Municipality of Mixco.
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3. Methods and materials

A qualitative, participative research model was employed, with the participation of 20
students of the Ejercicio Profesional Supervisado (EPS), and the supervision of 9 teachers
of USAC, and 4 teachers as coordinators, 1 from Sapienza University of Roma and 3 form

USAC.

After sharing the workshop program with EPS professors, to collect impressions and to
review the activities, the EPS students were gathered to develop a five-day workshop. The
structure of the workshop was developed as follows:

The first two days were dedicated to establish the theoretical framework of HC,
making conferences and discussion groups where students began to acquire the
basic knowledge on the subject of HC. The conferences have addressed the
following objectives and topics: Healthy city and architecture; A methodology of
work on Healthy City; Territorial information System, its application and
importance in urban planning; Case Study the City center of Mixco; Urbanism
and resilience; The interview as a research technique; Healthy city and urbanism
principles. At the end of the conferences, the results of the gquestionnaire to the
employees of the Municipality of Mixco were shown to students and professors.
The activities were developed at the facilities of the Faculty of Architecture,
USAC, in Guatemala City. After the conferences, students were then divided in
four groups, corresponding to the following key categories of analysis: Public
spaces; infrastructure; risk; transportation and have begun to work in groups
simulating the interviews that were going to make to the citizens.

In the following three days the whole task group has moved to the Municipality of
Mixco, where the activities began with free interviews to key stakeholders. The
purpose of the interviews was to acquire an understanding of the critical aspects of
the territory, and then, divided in groups, the students have interviewed, with the
aid of a structured questionnaire adjusted by the coordinators, a random sample of
200 citizens of Mixco, who inhabit six neighborhoods around the city center: El
Cenicero, El Cementerio, Pansalic, Siguiche, El Cerrito, ElI Progreso. The
questionnaire to the citizens was made in printed format, but later, students
transferred the responses to the Google forms software, with the objective of
reading the data comparatively.

With the data and the results of the interviews and questionnaires, students,
accompanied by their teachers, have developed project ideas that have been
presented first to the Municipality of Mixco, and later, to the entire group of EPS
students at USAC in Guatemala City (Fig.2).
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Figure 2. Workshop activities in City of Guatemala and in the Municipality of Mixco (2017)

3.1 The questionnaires

The questionnaire to the employees of the Municipality of Mixco, was sent directly to the
institutional mail of Mixco. The data was then processed online, with the google form
platform, so that it was possible to have an insight of the critical aspects in the city center of
Mixco, before the workshop started, and for the preparation of the questionnaire to the
citizens.

The questionnaires applied to citizens by the students of EPS, explored the four main
categories described above, and has been structured in five parts, as follows:

- The first part “General aspects” structured in four questions that give an overview of the
participants, the so-called “demographic module” of the questionnaire (sex, age group,
place of residence, work and study) and closes with a direct question: the city of Mixco is
perceived as a healthy place to live?

- The following four parts are articulated around the main categories of analysis: public
space, urban mobility, risk, urban equipment and public services.

- The final part asks the interviewed, to indicate, in a scale from 1 to 10 which of the four
key aspects objective of the research are the more critical aspects, and a last and final open
question: If you were the city Major of Mixco what would you do? What would be your
priority to regenerate the city?

The students, apart from the printed questionnaire have in hand a city map with the area of
research, this, to aid the citizens in the lecture of the territory and in the identification of the
critical aspects.

At the end of the questionnaires, each group of students could upload the answers of each
people surveyed, using the Google forms software.
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With the data, in a comparative way, students, always divided in groups have developed
project solutions, as an answer to the needs identified by the citizens, the people
interviewed, the stakeholders, and even before, the questionnaires to the employees of the
Municipality of Mixco.

The results of the workshop were presented by the students first, to the local Municipality
in Mixco and, then, after one more day of work, the proposals, were presented at the USAC
to other EPS students and professors to share not only the results but the work methodology

(Fig.3).

4, Results

The experimental workshop shows that it is desirable to develop a participative process in a
higher education environment, particularly, in architecture and urbanism. Students were
interested in the methodology and showed interest in the completion of the task. Assigned
and working outside the classroom, in contact with the local community, feel more
motivated and involved. Even the professors who have worked with this methodology for
the first time have recognized their potential in terms of increasing the number of students.

The workshop, through active learning, a ‘depravity’ of the teaching activity and a
participatory activity, creates a community of practice with the aim of producing organized
and quality knowledge in terms of design.

The experience described has been of short duration and experimental in nature. We have
to take into account that participatory processes require longer times. The limit of such
processes is the effective transfer of the results to the community, in terms of the realization
of the proposed interventions, this aspect is, however, linked most of the time to political
decisions, and to the possibility of funding.

We can conclude that in the participatory processes, urban planners and architects play a
new role as mediators and facilitators of implementation processes. Thus, a new role for
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architects is emerging, out of the traditional academic programs run by faculties of
architecture around the world.
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to improve. In addition, this activity is suitable for other subjects or even
other university degrees as well and can be easily adapted and modificated.

Keywords: Innovative material; Teaching and learning experiences;
Education economics, e-learning

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politécnica de Valéncia 221



A critical view to current economic topics through an Online-Forum activity

1. Introduction

World economy, like many other social, technical and medical sciences, is rapidly
changing. Even more in the next years. Logically, subject syllabus can not contemplate the
important alterations produced in the world along the academic year but students should
know them. For instance, in the field of International Economics, some important events
have occurred in recent times such as Bitcoin irruption, protectionist policies in United
States or the advancement of renewable energies is some countries. The economic
conditions may vary one year to the next. These kind of topics is not usually addressed
along the course because the subject content is planned in advanced but it is convenient that
the students discuss about that to develop critical thinking and the knowledge of
contemporary problems. Moreover, it is possible that professor wants to show some
additional content related with the subject but due to the lack of time can not be displayed.
To achieve these and other aims a internet forum activity is proposed in this paper.

As it is possible to find in the literature about high education, online forums have been used
for a long time for different purposes in higher education [1] especially in e-learning and
blende education [2].

These kind of activities have a double goal. By one hand, regarding contents of the subject,
student’s implicit task is to be up to date with the subject, review what has been discussed
in class, get competences progressively, detect possible concepts that have been
misunderstood to realize about their weaknesses.

On the other hand, and regarding to the skill adquisition, these kind of activities are useful
to promote self-learning among students and encouragion them to discover and make links
between realty and theoretical contents teached in class.

In this line, according to Lee et al. [3], research-based methodologies allow students to
develop skills such as self-reflection, critical thinking and responsibility for their own
learning, thus producing intellectual growth and maturity.

Under this context, the aim of this paper is to presents an online forum activity in the World
Economy subject which is taught in the second course of the Businees Administration
Degree at the Universitat Politécnica de Valéncia (UPV). Its content is related mainly to
trade policy, comparative advantage and international context of economy.

2. Material and methods

UPV provides an online platform for managing all subjects taught in this university called
Polifomat [4]. This tool allows professor to oupload teaching material for students, publish
marks, sent emails, post announces and other features. Among these, it is the online forum,
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which is not always used by professors and other times, its purpose is to solve doubts about
the content or the course development. And the teacher either the students can propose
doubts or debate topics and participate in the discussion.

2.1. Subject context

Table 1 shows information about the subject in which the activity was apply.

Table 1: Subject information.

Subject World Economy
ECTS Credits 4.5

Course Second

Degree Business Administration

Number of students | 76
Language Spanish

Modality Presence-based

2.2. Teaching activity

The online forum was enabled through Poliformat. The teacher posted documentaries,
news, videos or any other audiovisual material related with subject content. Due to the
characteristics of the subject, this complementary material covers a wide range of topics.
For instance, some teacher publications on the forum were the documentary Inside job [5],
and videos or news about the Comprehensive Economic and Trade Agreement (CETA),
North America Free Trade Agreement (NAFTA), current state of the world economy and
globalization, the evolution of exports and imports in Spain, climate change, energy or
world development, poverty and inequality. After reading or watching the content of the
post, the students could express their opinion of the topic address and contribute with futher
information. These participations should be reasoned and well-argued and not be copied
from internet sites. Pupils had also the possibility to open new topics provided that these
are linked with the syllabus. In addition, all comments had to be respectful and tolerant with
both partners and any collective of persons. They could be expelled from the activity in
case of not following these rules. All instructions were published in a forum rules post at
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the beginning of the activity. The forum stayed available along most part of the course,
from one week after the beginning to three weeks to the end, what means 13 weeks.

2.3. Assessment

This was a non compulsory activity. Each participation on the forum added 0,05 extra
points in the final subject mark up to maximum one extra point as long as the comments
fulfilled the rules. The grading system in Spain ranges beteween 0 to 10, where 10 is the
best mark and O the worse, and the pass is achieved with 5. Nevertheles, to taken into
account the score of the forum activity, the students had to get a minimum of 4 in the
written exam of the subject.

3. Results

The implementation of this forum-activity within the subject “World Economy” produced
good results. Regarding participation, 51 out 76 pupils (67,1%) participated in the forum. A
total of 877 comments were posted on the forum, 176 of these were written by professor.
None of them had to be removed due to disrespectful or insulting content. It was detected
35 copied writings from other websites which were not considered in the assessment.
Regarding the new topics opened by students, some of them were quite suitables but other
were more distant to the syllabus although these were not eliminate. Table 2, shows some
of the most relevant topics proposed in the forum by students.

Severel students posted about the economic questions regarding the Catalonian crisis. This
is a very sensitive political issue exceeding the subject content and might result in a nasty
discussion among pupils due the tense atmosphere involving this problem. Therefore, the
topic related with this were blocked.

A topic about electric cars was the most dicussed with 42 comments. In general terms, the
participants showed interest in the activity and their participations were quite accurate.
Neverthless, some ideas were repeated, specially in the last days in which the forum stayed
opened.

To assess the level of satisfaction of the students, an online survey was available during the
last two weeks. It consisted of a enquiry in which pupils could give their opinion and
propose improvings about the activity. As filling this survey was no mandatory,
anonysmised and not providing additional mark, only two studenst replied it, but their
responses were very positive.
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Table 2: Topics proposed by students
TOPICS
The image of the Spanish economy abroad
The Banco Popular purchase by Banco Santander
Advantages and disadvantages of international commerce
The digital challenge in small business
Solutions to save the oceans
Sustainable growth
Outsourcing
Economic repercussions of the Catalan crisis (5 topics)
The rise of the oil price and renewable energies
Offshoring in textile industry
The inflation in Spain
Household debt in Spain
Unemployment in Spain
Spanish self-employed workers law
Spnish tax amnesty
Relationship between happiness and wealth in Qatar
The role of stock market
Basic income
Draught in Spain
Alibaba investment in research centers
Space debris
The highest growing economies
Electric cars
Spanish trade deficit

The Syria’s war
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4, Discussion

We firmily thinks that specially in subjects within the social science field, it is basic to
connect the subjects syllabus with reality. It is important to offer tools to understand past
and current dynamics of society, and therefore to be capable to prepare for the future.

In the case of economics and business administration degrees, it is important to remark that
reality it is much more complicate that the theoretical economic models. A good
professional in the field, should keep in touch with real cases of the economy in order to
understand as it is basic to introduce new social variables which are not reported in the
theoretical models.

With this goal in mind, we proposed a forum-activity to promote among students critical
thinking about real and contemporary economic topics.

By the implementation of this activity, we have verified it’s utility in achiving the teaching
goals. And that is, the forum-activity encouraged the active and autonomous participation
of students and they also train they critical and respectful thinkin on current economic
problems.

There are some points in this activity which may be enhanced. For instane, allowing
students to create new topics encourage the participation and the motivation but It also
provoke some drawbacks. For this reason, any student wanting to initiate new topic, send a
electroni mail to professor for his validation and approval. In this way, new threads are
more suitable and non-repeated.

This activity can be applied to other subjects in the Economics and Business administration
degrees, specially in Macroeconomics, Marketing or Corporate Finance or even other
university degrees.

The assessment may also vary depending on the characteristics and context of each subject.
Mandatory participation, assessment criteria modification or greater demand in the content
publication are some of the possible modification that could be introduced in the future.
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We describe the introduction of a summative peer review of teaching process
at the institutional level for the purpose of providing additional, independent
evidence of the quality of teaching for teaching awards and academic
promotion. This paper will describe the introduction of a formal processes at
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Introduction

The criteria and standards used for academic promotion processes within a university is a
formal statement by the institution on what is valued; it is the message that academics
understand when it comes to knowing what their institution will reward and the promotion
criteria will determine how most academics will allocate their limited time and resources.
Academics often feel that research is privileged over teaching and/or service when it comes
to promotion because it is considered easier to define comparative quantitative measures of
quality in research, despite reservations about the current research metrics (Visser-
Wijnveen, et al, 2014). Peer review in research is seen as independent evidence by experts
in the field on the quality of the reviewee’s work. It is possible to have independent peer
reviewed evidence of the quality of teaching but for face to face teaching activities that are
observed it is not possible to have blind peer review unless the reviewers are physically
separated from the reviewee and students.

Formative peer feedback for professional development and improving an aspect of one’s
teaching is now quite common in universities (Bell, 2012), but the use of peer review of
teaching for summative or decision making purposes is not as common and continues to be
resisted by many academics (Igbal, 2013).

The most commonly used form of feedback on teaching comes from student surveys which
are undertaken routinely at most institutions across the world. Students can provide
feedback on their experiences of the academic’s teaching and this is commonly used as
evidence in teaching award applications and academic promotion (Smithson, et al, 2015).
However, students provide evidence of their experience and their perceptions of the quality
of the teaching and the academic; students normally do not evaluate the academic.
Evaluation implies expert knowledge and understanding, it assumes the reviewer is
appropriately qualified to evaluate against criteria that are clearly understand by both the
reviewer and the reviewee. As important as student feedback is in the university quality
cycle, we must be cognizant of its purpose — to provide students with an opportunity to
reflect and inform the institution on their experience of the teaching.

This paper describes the introduction of a formal, summative peer review of teaching
process at two universities and the lessons learnt from the large scale introduction of the
process. The summative peer review of teaching fills a current gap in the quality cycle in
many universities as it provides a more formal, structured process of independent evidence
against specific criteria and attempts to minimize personal opinion of teaching quality.

Summative peer review of teaching process

The genesis of the methodology for this summative peer review process was an Office for
Learning and Teaching national project that sought a process for peer review of teaching
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for academic promotion (OLT, 2006). The whole of university summative peer review of
face to face teaching was introduced initially at a large, comprehensive institution, RMIT
University in Australia. RMIT had previously adopted a successful formative process of
peer feedback of teaching called peer partnerships (Chester, et al, 2013). This process was
voluntary and collegial with individual academics choosing their peer partner and working
with them to mutually agree on the aspects of teaching to be reviewed. Importantly, the
reports from the peer partnership process belonged to the reviewee and were not required
for academic promotion or teaching awards but could be used as evidence of a commitment
to continuing professional development.

A formal decision was made to have two distinct peer feedback processes with separate
names, peer partnerships for the formative process and peer review for the new summative
process. Both processes were important and had a crucial part to play in the quality cycle of
the university, but they served different purposes; it is important to label processes clearly
so that all the participants are aware of the outcomes from the activity and what can be
expected to happen with the peer review reports.

At RMIT the development of the summative peer review documentation followed a lengthy
consultation process involving a working group with representation from students, Human
Resources, and academics. When draft documentation was developed this was sent to a
wider group of academic stakeholders for feedback. Through an iterative process the
documentation and the details of the methodology were refined and an implementation plan
for the review of face to face teaching was approved. The RMIT documentation consisted
of nine core dimensions of teaching (the criteria) and they are based on literature
precedence for active learning and the promotion of student engagement (RMIT, 2017).
The peer review report consists of both “quantitative” and “qualitative” components. The
“quantitative” section is not a numeric scale but rather an indication of the volume of
evidence observed during a single session of face to face teaching; no apparent examples,
some examples, many examples and extensive examples. Any type of face to face session
could be observed, including lectures, tutorials, studios, workshops, team teaching,
seminars, laboratory classes and two peer reviewers were present at the same session. One
peer reviewer was a broad discipline expert and the other was a specialist in learning and
teaching. The “qualitative” component relates to the apparent effectiveness of the examples
in the particular context being observed; effectiveness not clear, effective, very effective,
exceptionally effective. It is made very clear to the reviewers during the training sessions
that they are not there to provide a personal opinion of the quality of the teaching, but rather
as an independent observer documenting what they have seen for this particular session
against the specified criteria.

The appointment of appropriate peer reviewers is an important part of the overall process as
both the institution and the reviewees must have confidence in the chosen reviewers. This is
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where the formative and summative processes are quite different. In a formative process it
is common for the reviewee to choose their reviewer and the dimensions of teaching to be
reviewed. For this summative process the reviewee cannot choose their reviewers, but does
have a right of veto over their nominated reviewers if there is a conflict of interest. Peer
reviewers were chosen based on their known evidence for scholarship in learning and
teaching, publications and grants in learning and teaching, the receipt of teaching awards or
teaching fellowships or having held positional responsibility for learning and teaching
within the institution. The names of the approved peer reviewers were publicly available on
the institutional web site and being nominated as a peer reviewer was a measure of esteem.

Potential peer reviewers had to participate in a training workshop where a series of videos
of different teaching situations were analysed for instances of the stated dimensions of
teaching and whether the examples appeared to be effective from the students’ perspective.
As expected, there were often significant differences amongst the academics on the
examples and what constituted effectiveness. The purpose of the workshop was to have an
open and honest discussion on these differences and to move academics towards a
consensus on what contextual evidence and effectiveness looks like. A minimum of two
videos and often three were required before broad consensus was reached. The selection of
appropriate peer reviewers and the training process for both reviewers and reviewees
proved critical to the acceptance of the overall process. The workshops for the peer
reviewers lasts two to three hours and consensus is usually reached within this time. Very
occasionally a potential reviewer pulls out of the process if they do not agree with their
colleague’s judgements. Peer reviewers are not expected to agree exactly since each
reviewer sees the teaching activity through their own lens. Reviewers do come to
understand that they are not applying a personal judgement about whether this is an
appropriate way to teach. Peer reviewers do not give formative feedback to the reviewee as
this would undermine the purpose of summative peer review for decision making and begin
to mix the formative and summative processes. Peer reviewers do not make any judgement
about whether a reviewee should receive a teaching award or be promoted. The reviewer is
providing independent evidence that they observed a teacher do particular things and it
appeared to be effective or not from the students’ perspective.

Approved peer reviewers were expected to complete at least two peer reviews a semester
and a minimum of two reviews annually and attend an update session once every two years.
At RMIT up to 120 peer reviewers were active in the system and around 170 peer reviews
annually were conducted when the system was fully operational. There was also a process
for peer reviewers to be removed from the register if their reviews continually differed from
their peers over a period of time.

An important part of the independence of the process was that peer reviewers could not
review a colleague from their own school. This meant that reviewers were not content
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experts and the strength of the process rests on both this independence and the fact that
reviewers are not “biased” by how they think teaching should be conducted in a particular
discipline. The reviewee liaises with the two reviewers to determine which session will be
observed — the reviewee has complete choice over the session to be reviewed. Only one
session has to be observed unless there is an unforeseen disruption to the teaching session
in which case a new session is reviewed. If the two reviewers differ markedly in their
reports then the central administering group seeks a third reviewer who independently
reviews another teaching session of the reviewee. This happens each year with an average
of three review sessions having to go to a third reviewer. In these cases, all the peer review
reports are submitted to the relevant decision-making panel.

A slightly revised set of documentation was introduced at the University of New South
Wales (UNSW). The major changes involved reducing the number of dimensions of
teaching from nine to eight and reducing the reviewer selection boxes from four down to
three (UNSW, 2017). These changes were made on the basis of feedback from academics at
UNSW and observations on the use of the four selection boxes at RMIT. The selection,
training and reporting process retained the same features as introduced at RMIT. At UNSW
there are now over 70 trained peer reviewers and the process is being introduced over a
two-year period.

The definition of what constitutes effective teaching in the context of the review session has
been discussed widely as part of the implementation process at UNSW. For the purposes of
the summative peer review, effective teaching means that students are actively engaged in a
process that enhances their learning during the session being observed.

We have found that a mandatory pre-observation meeting between reviewee and the two
reviewers is required so that the reviewee can briefly outline the types of students who will
be at the session, the context for the session and whether any of the dimensions of teaching
will not be used for the particular session to be observed. At UNSW we have stated that a
minimum of six of the eight dimensions must be observed. The main dimension not used by
some reviewees is that related to actively using links between research, industry or
professional practice and teaching. There is no implied hierarchy in the order of the
dimensions and we have found that reviewees will usually demonstrate a preference for
some dimensions over others in their teaching. There is the option to have a post review
meeting if there has been some unexpected disruption during the session reviewed and the
reviewers and reviewee can discuss whether this was serious enough to warrant a second
opportunity for the reviewee to be reviewed. No formative feedback is given although the
reviewee receives the copies of the review reports. We do not allow reviewees to request a
second review session on the grounds that they could have done a better performance; only
unforeseen disruptions trigger a second review.
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The summative review process under the conditions described in this paper will provide
reports that are different to those generated under a formative process. The reviewers in the
summative process are independent of the outcomes sought by the reviewee, whereas in the
formative process the reviewers have been sought out by the reviewee and form a trusted
relationship within which to provide suggestions for improvement in the reviewee’s
teaching. Some universities have combined the two processes so that the same protocols,
reviewers and documentation are used for both formative and summative peer review. One
reason for this approach is efficiency, since the same reports can be used multiple times,
and this reduces the workload on both reviewers and reviewees. However, we thought that
a single process with two different purposes could lead to confusion for all stakeholders,
including the decision-making panels. Academic promotion panels have been concerned
with the use of peer review reports because they are often conducted under voluntary
conditions where reviewees are able to choose their own reviewers and where the reviewer
is making a personal judgement about how the reviewee could improve their teaching
(Thomas, et al,2014). The process described in this paper makes it very clear the purpose of
the peer review and the conditions under which the reports are generated. The promotion
panel can have confidence that the reviewer is an independent observer and is not making
subjective judgements or has a personal interest in the success of the reviewee in their
application.

We have found that having two peer review reports, one from a learning and teaching
expert and one from a broad discipline expert is important to ensure no inherent bias is
introduced into the process. There is still concern from some academics that peer reviewers
who do not have expert discipline knowledge will not be able to make a valid judgement
about their teaching. Over the several hundred reviews conducted at RMIT and UNSW this
has not been observed and our peer reviewers have expressed confidence in being able to
judge the effectiveness of the teaching when using the dimensions specified in the template.
It is true that new reviewers are sometimes apprehensive about whether they will be able to
determine the effectiveness of examples observed during the session, but after one or two
reviews this apprehension disappears. In feedback sessions with reviewers they have
indicated that the training session using the videos is a crucial component of the process as
it allows them to align their approach to the peer review with the observation of evidence
against the dimensions. We have found the alignment of reviewer and reviewee in terms of
their own teaching methodology is more important than the alignment of discipline area.
So, if we have academics teaching predominantly online, we assign reviewers who have
experience in this mode of delivery. Likewise, we attempt to match reviewers who are
familiar with team teaching or studio teaching where this is the format of the session to be
observed, although the availability of specific reviewers can limit this approach.
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We have an annual workshop and debrief session for reviewers and reviewees so that they
can provide advice on any improvements to the process and discuss how the training might
be more effective. Peer reviewers have routinely described the act of observing other
academics teach as a form of professional development for themselves and that taking part
in this process has improved their own teaching. Being a peer reviewer is a form of
professional development in its own right as the peer reviewer is engaging with the
dimensions of teaching and observing how effective particular approaches to teaching are
in enacting these dimensions. The peer reviewers have commented that they have adapted
some of the approaches of the reviewee to their own teaching. So, although we have stated
that peer review was for decision making purposes and not for professional development, a
consequential outcome of the process is an improvement in teaching practice.

An extension to the summative peer review process at UNSW has been the development of
a template for the summative peer review of online teaching. This is still in its early stages
and will be trialed in the coming semester. We have not yet revised the original
documentation from the OLT project for the summative peer review of curriculum
documentation (OLT, 2006). Many promotion applications include evidence of impact at
the curriculum level in addition to quality classroom delivery practices. We are working
further on adapting the OLT project documentation on evidencing quality curriculum
design and assessment tasks to further complement our use of peer review of classroom
practices.

Conclusions

Universities are required to demonstrate that they have a quality assurance process in place
and the criteria and evidence used for the academic promotion process is a key part of this
activity. Research metrics have been relatively stable over many years even if refinements
are applied in different countries. Expert peer reviewed scholarly output in highly ranked
journals, citations and peer reviewed external competitive grants are the main currencies
used to measure the quality of research.

Common metrics for describing the quality of teaching in promotion applications have been
less universally accepted, except for the use of student feedback. Designing and
implementing a more structured process for the collection of independent evidence of the
effectiveness of teaching provides one step in the process of creating a more generally
acceptable measure of teaching quality. This paper has described only one part of the
process, that of a teaching session that can be observed by others. There is still a need to
fully test the documentation and processes for the peer review of online programs and
teaching and the peer review of curriculum design and assessment.
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Abstract

The Engineering Council of South Africa (ECSA) audits engineering
programmes every four years to grant accreditation to higher education
institutions. During this audit, ECSA requests evidence of the four year
instruction in a specific format. The problem is that lecturers each have their
own e-learning layouts according to preference. This paper proposed and
implemented a generic e-learning template that is aligned with the ECSA
specifications for ease of archiving necessary evidence for the audit. It is
however important to evaluate student feedback on this generic format so
that the main purpose for e-learning as a learning tool is not missed by
utilising it as a backup method. An exploratory study was employed to
gather student perceptions on the new generic e-learning template. Four
electrical engineering subjects’ students were used as the sample group and
Google Forms was used to collect the data in an online questionnaire. Of the
36 students who responded to the questionnaire, 94% would recommend that
all subjects adopt this generic e-learning template and 89% felt that having
all their subject menus the same will make it easier to locate items. Due to
the results of this study, the generic e-learning template will be adopted by
all engineering subjects at the Central University of Technology, Free State
with the addition of an introduction that explains the purpose and procedure
of ECSA accreditation.

Keywords: e-learning; engineering education; engineering accreditation;
ECSA; Engineering Council of South Africa.
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1. Introduction

“Quality is never an accident; it is always the result of high intention, sincere effort,
intelligent direction and skilful execution; it represents the wise choice of many
alternatives, the cumulative experience of many masters of craftsmanship. Quality also
marks the search for an ideal after necessity has been satisfied and mere usefulness
achieved” by William A. Foster (Forbes, 2017). At the Central University of Technology
(CUT), National Diploma in Electrical, Electronic and Computer Engineering, quality is
assessed by official accreditation bodies such as the Engineering Council of South Africa
(ECSA). This is to provide quality engineering education programmes which adhere to the
high standards set forth by the Washington, Sydney and Dublin Accords (ECSA, 2012).

Accreditation is appraised every four years, evaluating methods, evidence and outcomes.
To ease this quadrennial accreditation visit the authors proposed, designed and
implemented a generic e-learning template, aligned with the ECSA accreditations layout.
The proposed layout could also ease site navigation for students. Preliminary
implementation was done on four subjects namely; Control Systems I11, Digital Systems I,
Logic Design 11l and Digital Signal Processing 1V. Student feedback was gathered in an
online questionnaire using Google Forms. Feedback is used to evaluate the layout before
the full deployment to all engineering subjects.

2. Literature review of accreditation, e-learning and feedback

Section 13 of the Engineering Profession of South Africa Act (No. 46 of 2000) indicates
that ECSA must conduct accreditation visits to any education institution at least once
during a four-year term. ECSA, in consultation with the Council on Higher Education
(CHE), will then either conditionally or unconditionally grant, refuse or withdraw
accreditation for any engineering programme offered at an institution of higher learning in
South Africa.

Benefits of accreditation of any University of Technology programme means that it is
recognized as satisfying the criteria prescribed for the relevant cadre of engineering
practitioner. Additional benefits of accreditation confirm that the graduates from the
respective programmes are ready for employment and are equipped to continue learning
throughout their careers. It confirms that the qualification has a benchmark that can be used
to establish its comparability with international qualifications, assure the public of the
quality of the programme and encourage improvement and innovation in engineering
education in response to national and global needs (ECSA, 2012).
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This four-year cycle accreditation is done by an accreditation team of two or more members
from industry, one or two members who are active in the profession and one or two
members who are academics. This team would request from the relevant lecturers (among
other things) subject files for the last four years consisting of subsections as seen in Table 1.
Note that included in the safety and precautions heading is an additional HIV and AIDS
brochure that was develop with student feedback as presented at the International
HEAD’16 (Luwes, Meda, & Swart, 2016).

Table 1. Screenshot of proposed template course menu.

Print screen of the e-learning layout ECSA required sections
—® 1.  Study guide
1. Study Guide ® Mission statements, outcomes, purpose,
information on professional registration,
EL ® assessment methods, guidelines for
—_—® improving performance, year programmes
2. Laboratory Work Guideé) and Ieaming units

2. Laboratory Work Guide
Safety and Precautions @

2.1 Safety and Precautions. Safety | the workplace and
HIV and AIDS in a work environment.

Assignments B

[
Practicals [ ]
®

2.2 Assignments. This includes samples of actual
student works from previous years.

Practical Assessments

S 2.3 Practical Assessments. This includes samples of
First Test @ actual student works from previous years.

Main Test 2.4 Memorandum of practicals. This includes rubrics

E— and memorandums of all practical works.

4. Marks and Attendance® .
3. Tests, main tests and memorandums

In addition to the memorandums it must
Attendance also include assessed student tests and

@ main tests.
5. course content ® 4.  Marksheets and attendance lists

Marks [ ]

The table show the correlation between the ECSA required sections and the e-learning
layout.

e-Learning might be a device that can assist in the four-year cycle accreditation as a backup
tool. e-Learning is defined as instruction delivered on electronic devices that is intended to
support learning, enabling students both on and off campus access to learning from any
location where they have an Internet connection (Sleator, 2010). This means that e-learning
is an umbrella term for all types of training, education and instruction that occurs in a
digital medium, such as hand-held devices and computers using different types of media
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such as multimedia, social media or virtual classrooms. This trait makes it an effective tool
in higher education as it allows the learning experience to transcend the traditional
classroom.

Getting students to accept, and more importantly, continually use the e-learning component
of their course, is essential for facilitators to blend technology with education (Hosam, Bee,
Ahmed, & Nasser, 2017). It is important to use student feedback in the design process and
this may encourage them to keep using it.

Literature indicates that the adoption of student feedback was initially a contested topic,
where it was mainly used as a performance management tool, but with on-going
educational research, it has grown in recognition as a tool to enhance teaching and learning.
Care must be taken in the design of suitable feedback questions that would generate
relevant data for analysis. When analysing the data, one should focus attention on the use of
the results rather than on the results themselves. A successful sustainable action plan should
be implemented based on these results (Nair & Mertova, 2011).

3. Research Methodology

An exploratory study was employed along with descriptive statistics involving quantitative
analysis of the collected data. An exploratory design may set the stage for future research
and usually involves only a single group of respondents (McNeill & Chapman, 2005) (De
Vos, Strydom, & Delport, 2011). Descriptive statistics are used as the results are interpreted
with regard to the proposed e-learning layout. Quantitative analysis is important as it brings
a methodical approach to the decision making process, given that qualitative factors such as
“gut feel” may make decisions biased and less than rational (Reddy, Higgins, & Wakefield,
2014).

The target population was restricted to the students enrolled Control Systems Ill, Digital
Systems 1, Logic Design Ill and Digital Signal Processing IV of electrical engineering
subjects. For ease of use Google Forms was used to obtain student demography and
perspectives on specific questions relating to the new proposed layout. Closed-ended
questions, featuring Likert scales, were used.

4. Results and discussions

The purpose of this paper is twofold. One, to propose a layout to assist in ECSA
accreditation backup. Second, to present the students’ feedback on the new proposed layout
as well as perceptions on accreditation.
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4.1. The proposed layout

e-Learning has become an integral part of teaching. Thus, to utilize it for backup should be
easy. The problem is that there are almost as many layouts as there are lecturers. A layout
should be generic to ease navigation for students and assessors alike.

4.2. Student perceptions

The first few questions were designed to determine demography and perceptions on
accreditation. A sample survey of thirty-six students answered the questionnaire. It
consisted of 61% second year, 28% third year and 11% fourth year students. Their age
representations are as follows: 18-21 years (33%), 22-25 years (50%), 26-29 years (11%)
and 30-34 years (6%). Questions to determine what students knew about the accreditation
process and accreditation bodies, showed that 33% did not know what or who ECSA was
and a more concerning 50% did not know what ECSA accreditation meant for their
institution. The same 50% did not know that lecturers needed to keep samples of practicals
and assessments. Figure 1 shows the percentages of the students’ perceptions on the menu
layout.

60
50

42
31
2 25
14
3 11
3 0 3 l 3 0
| | |

| was able to differentiate | found it difficult to navigate | do not like how the menu is
between the menu items  the menu to get to the items structured
that are important

50

42

40

30

20

10

B Strongly Agree  H Agree Neutral M Disagree M Strongly Disagree

Figure 1. Student’s perceptions on the menu layout

The questions as seen in Figure 1 “I was able to differentiate between the menu items”, “I
found it difficult to navigate the menus to get to items that are important” and “I do not like
how the menu is structured” were setup to really evaluate the presentation of the menu
layout. Eighty-nine percent (42% strongly agree and 47% agree) indicates that students
found it easy to differentiate between menu items and this correlates with the 72% (50%
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disagree and 22% strongly disagree) that did not find it difficult to navigate the menu to get
to the items that are important. Further validation is that 73% (42% disagree and 31%
strongly disagree) liked the menu structure. To assist in the backup process, it would mean
that all practicals need to be handed in online. These perceptions were tested as follows.
Figure 2 show the percentages of the perceptions on online submissions.

69

72
70

60

50

‘318 28 31 28

>0 14 14 T I 14 11

10 . 0 0 0 3.3
¢ Hm ||

| prefer to hand in my | like how | can see my grades Being able to hand in my
assignments and practicals  on Blackboard immediately assignments and practicals
face-to-face with my lecturer after my lecturer has from anywhere online really
assessed my improves my learning
assignment/practical experience

M Strongly Agree M Agree Neutral ™ Disagree M Strongly Disagree

Figure 2. Perceptions on online submission.

These results are not overwhelmingly positive, but the distribution does indicate that it will
be acceptable. This shows however a shift in the perception of submitting online as it
contradicts previous perceptions that showed the majority of African undergraduate
engineering students (more than 50%) did not prefer to submit their practical work online
(Luwes et al. 2015). Reasons seem to be that students appreciate the idea of being able to
hand in assignments and practicals from anywhere online and that grades can be seen
immediately after the lecturer has assessed it.

The new ECSA layout has different headings for assignments and practical assessment. The
intent is that assignments are theory based and practical assessments are a multi-part
assessment project that includes preparation, lab results and a report. A question was set up
to see if students knew the difference. The overwhelming majority think that assignments
are pieces of work that require an understanding of the theory, and that practicals are
physical tasks or projects to be constructed and demonstrated. Some answers for this
include: “Assignment could be practical but practicals are not necessarily assignments”,”
Assignments are pieces of work that require an understanding of the work done and
research is necessary to understand. Practicals are when you see and understand the theory
of a certain subject” and “This is a task that is allocated to a student or learner and it is to be

handed in a specified time. Practicals are tasks that are physically done by a student with
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relevance to a module in a lab/class.” These responses suggest that some students think
assignments are preparation for practicals as seen in the following answers: “Assignment
are usually research you do before doing the actual practical work” and “an assignment is
something that you do research to find answers and practical you conduct an experiment to
find answers”. It also seems that students think assignments are the reports for practicals:
“practicals are demonstrated immediately while assignments are submitted later”. Figure 3
show the percentages of the overall perception.

60 50 53

50 44

40 36

30

20

10 . 3—F6 3

0 -

| would recommend to other disciplines to The fact that all my subjects' menus on
adopt this approach of having continuity on  Blackboard are the same makes it easier

Blackboard

B Strongly Agree M Agree Neutral ®Disagree M Strongly Disagree

Figure 3. Overall perception

The overall perception of the generic layout is positive. Students indicated that they would
recommend to other disciplines to adopt this approach of having continuity in the e-learning
environment Only one student said no for the question “Would you prefer that all your
lecturers adopt this template?” Students indicated that if all their subjects' e-learning menus
would be the same that it would makes it easier (50% strongly agreed and 44% agreed).

The following responses were noteworthy: “The recent interface design changes make it
look nicer than the last design™, “It would be easier if eThuto notifications can be assessed
instantly as WhatsApp, like whenever | have a notification it can pop up on my mobile
device just as easily as possible” and “like an email, there should be an indication of
announcements read and unread and also the dates.”

5. Conclusions

This paper contribution is an e-learning layout to ease accreditation and student site
navigation. It is however not known if ECSA would accept this form of backup, but as all
evidences is in the required form it should suffice. Student perceptions was determined
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using feedback forms. Results showed a concerning fact that half of the respondents were
not aware what ECSA accreditation meant to their institution, nor that their lecturers were
required to keep evidence of their work. This indicates that student awareness of the
reasons behind the design of their curriculum should improve. The majority of students
found the new template design easy to navigate and positive perceptions of its use in other
and future subjects. This shows that students enjoy the continuity of a generic template used
in all their subjects. This generic template will be implemented as standard practice for all
engineering subjects with the addition of an introduction that thoroughly explains to
students how and why their curriculum is designed the way it is to align with the ECSA
standards. Students will also be briefed on the mobile application of Blackboard that will
allow them to receive notifications for any communication on their mobile devices. Positive
feedback indicates that this generic template aimed to do backup should also improve the e-
learning experience.
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Abstract

Mobile technologies are ubiquitous in the lives of our students. Rather than
seeing the presence of these devices in the classroom as a hindrance or a
distraction, educators should embrace the opportunities for greater student
engagement, collaboration and useful feedback.

This paper reports some uses of mobile technologies in classrooms at UTS
Insearch and the responses of science and engineering students. We hope
that our reflections will be a useful guide to other educators and suggest
simple ways to integrate flipped learning and gamification into
undergraduate classrooms.

UTS Insearch has a blended learning approach to teaching where students
learn through seamless integration of technology-enhanced strategies and
face-to-face activities. We focus on our experiences using learning tools,
such as Kahoot! and Mentimeter, to demonstrate practical applications of
gamification in science and engineering classrooms.

The teaching style used in Australian universities incorporating student-
centred flipped learning is foreign to many students, especially those from
Non-English Speaking Backgrounds, but data from surveys and reflections
allow us to conclude that a majority of students value the use of emerging
technologies in learning and that they assist with motivation, formative
assessment, collaborative learning and student engagement.

Keywords: Mobile technologies in learning; gamification in education; new
tools for teaching; engineering and science students; Non-English Speaking
Background students; flipped learning.
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1. Introduction

This paper reports on the different ways educators can encourage the on-task use of mobile
devices through the targeted use of tools such as quizzes, polls and discussion boards.

UTS Insearch is a registered higher education institution and pathway provider to the
University of Technology Sydney (UTS). Our students come from various educational
backgrounds and over 90 different countries, with most originating from Australia, China,
Vietnam, South Korea, Saudi Arabia and Nepal. In the Science and Engineering programs
we are responsible for the subjects Introduction to Technical Communication; Engineering
Communication; Chemistry 1; and Principles of Scientific Practice.

The response by some schools and universities to the perceived dangers of distraction by
mobile device usage in classrooms has been to ban their use. Rather than resisting their
presence in classrooms, we offer solutions that allow educators to integrate flipped learning
and gamification into lessons. Learning tools such as Kahoot! and Mentimeter can enhance
motivation and engagement, provide formative assessment feedback, stimulate discussion
and debate and support both independent learning and teamwork.

In this paper, we share some of the ways we implement these learning tools, primarily from
our own experience and the perspective of our students. These findings will be of practical
interest to educators working in a range of teaching and learning contexts, and at all levels
of education, who wish to incorporate mobile technologies into the classroom.

2. Mobile devices in education

Smartphones are the mobile device universally used by our students. UTS Insearch has a
policy of using blended learning, or a ‘flipped’, approach to teaching and learning. Students
are required to use smartphones, tablets or laptops and encouraged to ‘bring your own
device’ (BYOD) and connect to Wi-Fi to access learning resources and participate in and
complete class activities.

While we would not encourage students to record lectures or photograph boards full of
notes, we do encourage their use in our classrooms. Students can photograph instructions
given informally in class or the working to a problem to refer to later. A photo is a quick
and accurate way for a student to record a web address or directions to other resources. We
have used mobile devices to send an email to students because we are delayed and want
them to remain in class until we get there. Students text each other to let us know they are
running late, or cannot find the room. Our students of Non-English Speaking Backgrounds
can be observed using Google Translator to check the meaning of words. Data needed for
problem-solving, such as the Periodic Table, can be quickly sourced. Students with
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accessibility needs can use mobile devices as assistive technology (AT), with the benefit
that this is less stigmatizing than using traditional AT devices (Musti-Rao & Walker, 2017).

Students from different backgrounds use technology in different ways, and educators must
establish expectations around the use of mobile devices in classrooms. We have found that
negotiated sensible use is more fruitful than trying to control student behaviour by
completely banning mobile phones in classrooms. Smith-Stoner (2012) suggests that some
rules are non-negotiable, such as not using mobile devices during tests. Other protocols
might include ringers turned off or set to vibrate, students leaving the room to make or
receive important calls, having permission to record or photograph anyone in the class and
only texting in class if it is relevant (Smith-Stoner, 2012).

We note that the literature reflects a mixed bag of responses from educators and students
regarding the benefits of mobile phone use. Walker (2103) reported that students, while
acknowledging the potential for distraction and even harm, felt that they benefitted from the
use of their devices at school and were creative in finding ways to use their devices
educationally. Beland and Murphy (2016) surveyed the literature and concluded the mere
presence of technology has a minimum impact on test scores, but that when used
purposefully has the potential to enhance student outcomes. However, in two experiments,
Ward, Duke, Gneezy, and Bos (2017) demonstrated that the presence of a mobile device
nearby was sufficient a distraction to reduce cognitive capability and suggested that
potential negative effects on student engagement, learning and test performance merits the
cautious use of mobile devices.

We aim to make our lessons engaging and student-centred, so mobile devices are not used
as a distraction from boredom but recognise that positive experiences may not be reported
by all. Sensible protocols for the use of such devices should be implemented. Nonetheless,
we would assert that these technologies provide so many benefits that their use is not to be
feared.

2.1 Mobile technologies — what the literature shows

Mobile phones have been found to be a powerful tool to support student-centred and
directed learning opportunities (Preston et al., 2015) when used to record lectures,
instructions for assignments, or to photograph experimental or fieldwork. Another
constructive use is for student collaboration (Corbeil & Valdes-Corbeil, 2007), which is
necessary for the successful implementation of active learning. Multiple studies (O'Bannon
et al., 2017; Thomas et al., 2014; Purcell et al., 2013) have confirmed that the anywhere,
anytime learning opportunities provided by access to the Internet are perceived by both
educators and students as the primary benefit of using mobile phones in the classroom.
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In Australia, Farley et al. (2015) found that 87% of tertiary students favoured the idea of
using their mobile devices in or out of class to support their learning. Students used their
devices primarily for discussion forums (94%), and to access lectures slides (90%).
Nonetheless, most in-class use (61%) was to access course materials rather than because
instructors required their use as part of the in-class activity.

2.2 Gamification in the classroom

Kiryakova et al. (2014) assert that students lack engagement and the motivation for active
participation in the learning process, but Roblyer (2016) proposed that the appropriate use
of technology could overcome this issue. Gamification is the process of adapting a non-
game experience, in this case specifically a learning activity, with game-like elements to
engage and motivate and promote problem-solving and learning (Kapp, 2012). The key
features of gamification are that users are participants; the challenges provided progress
towards defined objectives; points are assigned, and users are ranked based on their
achievements (Kiryakova et al., 2014).

We see gamification as a key element of flipped learning, and in our experience, it can
support group work, active learning and give individualized feedback to students.
Information and communications technology can provide tools with strongly competitive
game elements to engage students while allowing educators to process students’ data, track
progress and generate detailed reports. The feedback is useful to students and educators
alike. Some of the most popular tools include Quizlet, Kahoot!, Mentimeter and FlipQuiz™
and are accessed on mobile devices via cloud services, require no special software, and can
be used at any time or location where Wi-Fi is available.

3. Gamification and flipped learning

Flipped learning was pioneered by Bergman and Sams (2014) to engage students more
actively in their learning. Students individually prepare before coming to class using videos
or online notes, allowing in-class time to be used for group work and individualised
attention. The key elements of flipped learning include flexible spaces, so students choose
when and where to learn; a student-centred approach; intentional content; and reflective
educator practice (Flipped Learning Network, 2014).

Students at UTS Insearch are drawn from a range of international backgrounds, with many
used to a traditional, direct instruction classroom style. They are unused to self-directed
learning, collaboration, creative and problem-solving approaches. In other words, they do
not expect to have fun. We use several learning tools with elements of gamification to
implement flipped learning and student-centred activities in our classrooms, including
Kahoot!, and Mentimeter. What do these students think of this use of mobile technologies?
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3.1 Using Kahoot! in the classroom

Kahoot! is a learning tool that administers quizzes or surveys to the whole class in real
time. It has largely replaced earlier audience response polling tools such as clickers. It is a
game-based response system where multiple-choice, true/false or yes/no questions are
projected onto the screen. Teachers can easily design and edit quizzes and can embed
images or videos. Students log into the learning game and play as individuals, or in teams,
answering the questions on smartphones, tablets or laptops. Kahoot! has 70 million
monthly users and has been played in 206 countries (Kahoot!, 2017).

We feel that using learning tools, such as Kahoot! presents several advantages for students
and educators. It is a low stake, low-risk task and students receive their feedback privately
and in real time, thus allowing students the freedom to fail. Students can celebrate their
victory when they improve their score or head the leaderboard. The games are social,
engaging and entertaining. For educators, the feedback can be used informally to check the
understanding of the class broadly. Alternatively, the data can be downloaded, and the
responses of an individual student can be analysed or used for assessment purposes. Some
of the ways that Kahoot! has been used in our classrooms are detailed below.

Students are asked to watch a video or read a journal article as part of their preparation for
class. A Kahoot! quiz is then used at the start of the lesson to check their preparation. We
find that this is a reliable way to make students engage with stimulus material in their
flipped learning and ensures a better level of preparation for class. Other advantages are
that students arrive punctually to class and are immediately engaged as they have to log on
quickly in order to participate. The instructor gets immediate feedback on the level of
preparation and students who are not prepared are aware their lack of preparedness is noted
and recorded. The key concepts previously covered can be summarised before starting new
work.

Weekly Kahoot! quizzes are used in Chemistry lectures, usually at the end of a topic, for
two reasons. Firstly, they are a way of allowing the lecturer to assess the general
understanding of the cohort.  Questions are used that will draw out common
misunderstandings of concepts. The number of incorrect responses is an indication of the
number of students who need to have these misconceptions challenged. The instructor can
briefly discuss the concept before continuing the quiz. A similar question can then follow
to see if improvement has occurred. Secondly, the student gets immediate, individualized
feedback that allows them to see what concepts they have understood and if they are in the
majority or minority. The feedback is private; they have not been ‘called out’ making an
error.
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In the Introduction to Technical Communication subject, students choose a creative way to
tell the class about their project. Some students use Kahoot! as their delivery method.
They create their own questions and thus take ownership of the technology. Student
participation rates in either individual or group quizzes are consistently 100%.

At the end of each semester, Chemistry 1 students are asked to reflect on their learning
experiences, and these surveys provide a rich source of data. Most students (n = 512) report
that they found the use of Kahoot! quizzes useful (very useful = 43.9%; somewhat useful =
38.3%). A handful of students (1.4%) say they did not participate in these activities, and
only 16.4% felt that Kahoot! quizzes were not very useful.

There are disadvantages to the use of this teaching tool. The nature of the game favours
speed and accuracy, and yet a slow and methodical approach to problem-solving is
something we encourage in our engineering and science students. We note that not all
student responses are positive, that any one type of technology should not be overused.
Other students felt that without access to the questions and correct responses later the work
could not be reviewed, however this information could be made available to students if
necessary. Most students reported the quizzes were enjoyable, motivating and useful for
monitoring their progress.

3.2 Using Mentimeter in the classroom

Mentimeter is a learning tool that encourages active class participation as students respond
anonymously to questions or surveys using multiple-choice, open-ended questions or
scales. The instructor can assess the opinions or understanding of students in real time and
display the data in tables, charts or word clouds. Mentimeter can be used to elicit feedback,
frame discussions, rate solutions or compare work samples. The use of anonymous
responses via mobile phones, laptops or tablets encourages greater engagement and a higher
participation rate, compared to normal response methods, such as hand-raising. The use of
such electronic response systems has been shown to be useful in actively engaging students
(Morrison, 2015).

Some of the ways that Mentimeter has been used in our classrooms are detailed below. We
have found it positively improves the level of attention and participation in the classroom
environment, supports quality learning through encouraging interaction and discussion
from even the most introverted students, and gives useful feedback to both the instructor
and students.

In the subjects Introduction to Technical Communication and Engineering Communication,
students are expected to watch videos that outline the conventions used for referencing.
Once in the classroom, students work in pairs to write a correct citation for a book. They
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use the UTS Library website and interactive referencing guide and submit their answers via
Mentimeter. Together the class decides which citations have obvious errors and these are
removed. A second round uses a journal article, as these are more complex to reference.
There are fewer errors as students develop their mastery of this skill.

One of the grading criteria for a task in Introduction to Communication is assessing how
engaging the presentation was for the audience. Students use Mentimeter to vote and rank
the top three presentations. Students do not have to reveal their votes publicly, so the
feedback is assumed to be more honest than a paper vote or show of hands. Students value
the real-time feedback given immediately after presentations are delivered. The overall
ranking is used to assign the grades for this criterion, and Mentimeter results have
consistently matched the overall opinion of the Tutor, indicating student honesty in voting.

Principles of Scientific Practice students explore an ethical scenario and in small groups
weigh the advantages and disadvantages of a variety of possible responses. Mentimeter is
used for consensus building and to rank the preferences and establish the majority view.

3.3 Other mobile technologies

Google Forms and SPARK™"YS - These educational technologies are used in our subjects for
self and peer assessment. Students often feel that group work assessment can lead to
students receiving equal marks for unequal contributions. Using these technologies allows
students to rate the contributions of their peers confidentially. As with Mentimeter, we
believe that using these types of technologies results in more honest and thoughtful
responses. Another advantage for educators is the ease with which forms can be set up,
modified and reused. Summaries of the data are easily accessed and analysed via software,
such as Excel.

Videos, E.g. TED talks - During twenty-minute breaks in three-hour workshops, students
were observed to be watching video clips on their phones. This ‘wasted’ time is now used
by students to watch an assigned clip, such as a TED talk. The presentations are chosen
because they are controversial and will spark a debate. The students are asked questions on
their return and expected to justify their opinion. In their reflections, students report their
enjoyment of these discussions and clearly relish the challenges they present.

4. Conclusion

Mobile technology surrounds us and is assumed to be a backdrop to the learning
environment. Although educators sometimes witness circumstances where mobile devices
cause distractions, our experiences show there are many opportunities for incorporation of
gamification and mobile technology in conventional and flipped-learning classrooms. Clear
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guidelines for the use of this technology should be established. Positive applications of
mobile technologies include polling, quizzes, access to videos and search engines and
photographing information or results. This is a rapidly developing area, but our experience
has shown that embracing this technology is positive for student engagement and learning
and provides rich feedback to the educator.
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Abstract

Entrepreneurial competences consist of attitudes, knowledge and
entrepreneurial skills. Several higher education insitutions support and
promote students’ learning of entrepreneurial competences during their
studies. In order to verify the development of these competences they should
be first examined at the early phase of the studies. Therefore, in the autumn
2017 when a new curriculum was launched in the business department of a
Finnish university of applied sciences, a follow-up study with three sub-
studies was planned to annually survey students’ attitudes towards
entrepreneurship, generic competences and subject-specific competences of
entrepreneurship.

This article presents the results of the first sub-study which examined the
first-year students’ attitudes in the beginning of their studies. According to
the findings, it seems that all in all their attitudes towards entrepreneurship
are quite positive. Although the aim is not to generalize the results of the
study beyond this student group, the findings provide a solid starting point
for the implementation of the curriculum in t0068is higher education
institution, and thus, for the development of students’ even more positive
attitudes towards entrepreneurship during their studies.
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1. Introduction

In the autumn 2017 a new curriculum (OPS2017) was launched in the business department
of a Finnish university of applied sciences. Besides developing business skills the
curriculum of business studies aims at supporting the development of entrepreneurial
competences of students, and already enhancing the students’ entrepreneurial behaviour
during the studies. In addition, the new curriculum better supports the development of
competences for setting up and running one’s own company.

In order to make the development of students’ entrepreneurial competences feasible, these
competences can be examined by a follow-up study. It consists of three sub-studies related
to entrepreneurial attitudes, generic entrepreneurial competences, and business-related
entrepreneurial competences. Later, the development of the competences will be examined
annually. The results of three sub-studies during the first year will create a solid starting
point for the whole follow-up study, and each of them will be conducted again during the
second and third year studies. Finally, the comparison of the results will be conducted and
the development of the entrepreneurial competences documented.

This article introduces the results of the first sub-study related to the first-year business
students’ attitudes towards entrepreneurship. Thus, the findings create a starting point for
follow-up studies in order to examine the impact of education on the attitudes.

2. Attitudes towards Entrepreneurship

In general, an attitude represents a summary evaluation of a psychological object. Further,
one’s own belief associates the object with a certain attribute, and the person’s overall
attitude towards an object is determined by the subjective values of the object’s attributes in
interaction with the strength of the associations. Only beliefs that are readily accessible in
memory influence attitudes at any given moment (Ajzen 2001). Thus, an attitude is a
mentally prepared state for any known subject, and a subjective consciousness that is
affected by the environment. The attitude towards entrepreneurship, in turn, is an
individual’s conception of entrepreneurship, assessment and his or her inclination towards
entrepreneurial behaviour or self-employment. (Chen & Lai 2010, 3).

The basic intention-based process model demonstrates the role of attitudes in an
individual’s behaviour. It is argued that attitudes towards the behaviour, subjective norms,
and perceptions of behavioural control affect one’s own intentions. In addition, according
to the theory of planned behaviour, people act in accordance with their intentions and
perceptions of their control over the behaviour. (Ajzen 2001; Krueger & Carsrud 1993). For
example, to start a business is intentional and can best be predicted by intentions. Starting a
business cannot be predicted by attitudes, beliefs, personalities or demographics. However,
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intentions are best predicted by certain attitudes. In other words, attitudes predict intentions
which, in turn, predict behaviour, and further, only intentions directly affect behaviour,
while attitudes affect intentions. (Ajzen 2001; Krueger & Carsrud, 1993). Therefore, it is
worth emphasising that his study makes a clear distinction between attitudes and an
entrepreneurial intention.

3. Implementation of the study

According the findings of an earlier study, entrepreneurial characteristics, interest and
motives were quite a high level (means = 3.59-3.76) among international students
(Kakkonen 2012a). This study focused on a national student group in Finland and it was
conducted in September 2017. An invitation and a link for the Webropol questionnaire was
sent by email to all the first-year business students who studied on a full- time basis on the
campus (N = 65). By opening the link students were able to answer the questions in the
questionnaire at the beginning of their classes of Professional Growth. There were 61
respondents in total.

The questionnaire included 27 statements related to four main themes: Entrepreneurial
characteristics and behavior (9 variables), Interest in one’s own enterprise (4 variables),
Entrepreneurial motives (6 variables) and Barriers of entrepreneurship (8 variables). It is
worth mentioning that the statements were not introduced under any themes in the
questionnaire. They were displayed in rows without any information on the main themes. In
addition to 27 statements as variables (alternatives for describing how well the statements
corresponded with their own opinions: 1 = notatall 2 = not well 3 = fairly well 4 =
well 5 = very well), the students were asked to give background information on gender,
and academic year.

The data analysis was made as follows. First, the frequencies, means and standard
deviations were examined by each variable, and then the means of the variables were
combined as the combined variables according to the four themes introduced above.

4. Results

The results are introduced below by the means of the variables (statements), and the means
of the combined variables.
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4.1. Respondents’ background information

There were 61 respondents of which 34 were male students and 26 female students. Half of
the respondents (n=30) were either 20 or 21 years old. Figure 1 presents the age groups of
the respondents.

Years
40
30

30
20

12

11 3
o N B
. []
below 20 20-21 22-23 over 24

Figure 1. Age groups of the respondents

The question ”Are there entrepreneurs in your close family?” received a negative answer
from more than half of the respondents (n=34). Those who had entrepreneurs in their close
family reported that their father, mother or both of the parents were entrepreneurs. Almost
half of the respondents (n = 29) told that there are entrepreneurs among their circle of
acquaintances. These entrepreneurs were uncles, aunts or friends. In addition, there were
four alternative answers to find out about students’ attitudes towards setting up a business: |
have not thought about it, | have sometimes toyed with the idea, | have made preliminary
plans, and | have already set up a business. Figure 2 presents the results by these
alternatives.

40 35
30
18
20
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Has not Sometimes Made plans Has started a
thought toyed with already business
the idea

Figure 2. Students’ attitudes towards setting up a business
4.2 Entrepreneurial characteristics and behavior

The lowest mean of the statements of the theme Entrepreneurial characteristics and
behavior related to the statement ”The entrepreneurial risk is not for me” (2.9) and the
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highest mean related to the statement “An entrepreneur can affect his success with his own
actions” (4.5). The mean of all the means of this theme (the combined variable) was 3.61.

Table 1 introduces the means of the statements of this theme.

Table 1. Means of the statements related to entrepreneurial characteristics and behavior

Statements n | Mean | Median DSetv
The entrepreneurial risk is not for me. 60 2.9 3 1

I like to work in changing circumstances. 61 3.6 4 0.8
An entrepreneur can affect his success with his own actions. 61 45 5 0.6
I cannot tolerate financial uncertainty. 61 3.1 3 1.2
As an entrepreneur | have a chance to succeed. 61 4 4 0.8
In my work | want to advance resolutely to the goals | have set. 61 4.1 4 0.8
If you work hard you can make it as an entrepreneur, too. 61 3.9 4 0.9
I want to work in a familiar and safe environment. 61 3.2 3 1

Entrepreneurs are usually doing quite well financially. 60 3.2 3 1

4.3 Interest in one’s own enterprise

There were six statements to ask about the interest in one’s own. The statement
”Entrepreneurship just does not interest me” had the lowest mean and the statement “As an
entrepreneur | can take responsibility for my work” received the highest mean (4.3) of all
the statements. The mean of all the means of the statements of this theme was 3.58. Table 2

presents the means of all the statements of this theme.
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Table 2. Means of all the statements of the theme Interest in one’s own enterprise

Statements n | Mean | Median DSetv
An entrepreneur holds an esteemed position in society. 61 | 3.7 4 0.9
Entrepreneurship is interesting and challenging. 61 3.6 4 1

I would like to utilise my education in my own enterprise. 61 35 4 1.1
Entrepreneurship just does not interest me. 61 2.9 3 1.4
As an entrepreneur | can take responsibility for my work. 61 4.3 4 0.7
I would become an entrepreneur, if a suitable opportunity appeared. | 61 35 4 1.2

4.4 Entrepreneurial motives

The questionnaire included four statements to ask about entrepreneurial motives. The
statement As an entrepreneur the quality of life is better than if | worked in a paid job”
scored the lowest mean (2.8) and the statement “An entrepreneur has the chance to be
independent. his/her own master” scored the highest mean (4.4) of all the statements. The
mean of all the means of the statements of this theme was 3.65. Table 3 presents the means
of all the statements.

Table 3. Means of the statements related to entrepreneurial motives

. St.
Statements n | Mean | Median
Dev.
An entrepreneur has the chance to be independent, his/her own 61l 44 4 0.6
master.
My income level is better as an entrepreneur than in paid work. [60| 3.1 3 1
As an entrepreneur th lity of life i r than if | |
sa_etepe_eutequaltyo ife is better than if I would 61| 28 3 0.9
work in a paid job.
As an entrepreneur | can make independent decisions. 60| 4.3 4 0.6

4.5 Barriers of entrepreneurship

There were eight statements to ask about barriers of entrepreneurship. The statement “My
education does not support becoming an entrepreneur” got the lowest mean (1.8) and the
statement “It is no use becoming an entrepreneur without practical experience” got the
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highest result (3.4) of all the statements. The mean of all the statements of the theme was
2.66. Table 4 shows all the means of the theme.

Table 4. Means of the statements related to barriers of entrepreneurship

. St.
Statements n Mean Median
Dev.
It i i t ithout ical
tis _no use becoming an entrepreneur without practica 61 34 4 11
experience.
You cannot educate yourself for entrepreneurship; it is a
. . 61 2.1 2 0.9
native talent or a trait learned at home.
Entrepreneurship takes all of the time, and there is not enough
- . . 61 3.2 3 0.9
time left for the family or my own hobbies.
As an entrepreneur | cannot develop myself enough. 61 2.2 2 0.9
My education does not support becoming an entrepreneur. 61 1.8 2 1
I do not master the skills required in business. 61 3 3 1
I do not want to be responsible for the enterprise and its 61 27 ’ 12
employees.
An entrepreneur’s life is nothing but toil. 61 2.9 3 1

5. Summary and conclusions

This study aimed at finding out the first-year business students’attitudes towards
entrepreneurship. The study was implemented in the beginning of the first-year students’
studies in September 2017. The questionnaire consisted of 27 statements as the variables.
Table 5 sums up the highest and the lowest means of the statements by each statement. In
addition, it shows the means of the means by each main theme.
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Table 5. Summary of the means by the main themes

The main themes Mean
1. Entrepreneurial characteristics and behavior 3.61
2. Interest in one’s own enterprise 3.58
3. Entrepreneurial motives 3.65
4. Barriers of entrepreneurship 2.66

Attitudes can affect and predict intentions (Ajzen 2001), therefore it can be concluded that
since the attitudes of the students were quite positive, the students might develop an
entrepreneurial intention for a new venture later. However, the impact of entrepreneurship
studies can be studied later. According to earlier studies, entrepreneurial attitudes can
become more negative during the studies in higher education, when the students’ general
awareness of entrepreneurship will be increased (Pihkala 2008) and when the students will
learn more the entrepreneurial competences in higher education (Kakkonen 2012b).
Therefore, it is relevant to examine the development of attitudes during the studies later.

Based on the findings, it seems that all in all the students’ attitudes towards
entrepreneurship are quite positive. Although the aim is not to generalize the results beyond
this student group, the findings give a good starting point for the implementation of the
curriculum in this higher education institution, and thus, also for the development of
students’ even more positive attitudes towards entrepreneurship during their studies. How
this will succeed, remains to be seen in the future.
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Abstract
The main question that this paper seeks to explore is: What contextual factors
and conditions are contributing to the present higher education environment
in Malta?

To address this question, the author conducts a systematic study by
examining the changing context of higher education from a legislative,
economic and political perspective. The aim of this paper is to outline the
determining influences that are shaping Malta’s higher education context.

The research methods employed in this paper are mainly two: the first
method involves the analysis of documents and data published in
international academic journals and local reports. Statistics published by the
National Commission for Further and Higher Education (NCFHE) and the
National Statistics Office (NSO) were the main sources of local Maltese
statistics. The second research method involves national and institutional
data that was specifically requested by the author and that was never
published before. NCFHE, the University of Malta (UM) and Malta College
for Arts, Science and Technology (MCAST) were asked to provide data in
order to present a comparative analysis by comparing local data with what
has been published internationally. UM and MCAST are the two main public
Maltese higher education institutions. In all instances headcount data is
presented.
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1. Introduction: exploring two main contextual phenomena - massification and
globalisation

Higher Education Institutions (HEIs) across the globe, not least in Europe and Malta, are
changing rapidly in an unprecedented manner. Massification and globalisation are two
linked factors that led to a ‘revolution’ in the way institutions are governed and managed.
Although ‘revolution’ seems an exaggeration, statistics show the extent of change that has
happened in the last half of the twentieth century (Altbach, Reisberg & Rumbley, 2009).

Globalisation was the first main contextual factor that led to a changing higher education
scenario. International collaborations, students exchange programmes and the significant
increase in the incoming full-time international students changed the student profile,
especially when non-EU students hailing from many different cultures come to study in one
of Malta’s HEIs. These developments meant that higher education is no longer dominated
by monopolistic structures but it is becoming increasingly competitive, both domestically
and internationally. This phenomenon is mirrored in Malta’s higher education governing
system since public higher education institutions are no longer the sole players but are
competing with private institutions that are enrolling an increasing number of students and
have now become major players in this sector.

The second major contextual factor involves the significant increases of students that were
experienced in Europe, North America and other parts of the world in the second half of the
twentieth century. Zgaga, Teichler, Schuetze & Wolter (2015) attribute the massification of
higher education around the globe to two major causes: first, the economic development
that resulted in an increasing demand for highly skilled and knowledgeable workforce. The
first cause led to the second source of massification: that of having social mobility which
essentially means that students coming from the working class started to register for higher
education courses. Both causes were accentuated by the heavy investment and the political
decisions of national governments that were intended to increase substantially the
percentage of citizens attending higher education courses.

What has happened around the globe is reflected in Malta’s experience in the last thirty
years. In the final years of the 1980’s the Maltese government’s vision was of significantly
increasing the number of students at tertiary level. Higher education has become accessible
to a much higher percentage of the total Maltese population and this inevitably led to the
massification of the University of Malta as the highest academic institution on the island
and to the creation and eventual massification of MCAST, the main vocational higher
education institution in Malta. Although higher education enrolment rates are still
comparatively low, 26% when compared to an average of 40 % in the EU (NCHFE, 2016),
it can be safely argued that higher education is no longer accessible only to the few
intellectuals or well-off, high-status citizens. Malta’s higher education became a way to
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move up the social ladder and to gain admission to a wide spectrum of professional careers.
Consequently, the student population of Malta’s higher education institutions is now
socially and geographically diverse.

Both globalisation and massification significantly altered the manner in which institutions
are governed and managed in various dimensions including: (i) the revisiting and the
creation of new governing structures; (ii) more focus on managerial processes and active
involvement of students and staff in management given the tough competition arising from
a growing private sector; and (iii) stronger coordination with stakeholders.

The aim of this paper is to focus on the contributing factors towards a paradigm shift in the
way that HEIs are governed and managed. Section 2 presents a statistical analysis of the
growing private sector vis-a-vis the public sector from a Maltese national higher education
perspective as well as the increasing use of online learning. Section 3 assesses the
developing students™ clientele from a massification perspective by presenting five main
changing dimensions.

2. The globalisation effect: erosion of state power and weakening of public
HEIs’ market share?

The term ‘globalisation’ is becoming more frequently used than ‘internationalisation’: it not
only represents the blurring of boundaries between nations but is also a direct reflection of
worldwide economic developments. Furthermore, it embraces international higher
education experiences that correspond to the erosion of the nation state’s authority in
determining higher education policies (Guri-Rosenblit, Sebkova & Teichler, 2007).
Around the world, changes in the context of higher education derived by globalisation led
to a significant growth of private higher education institutions (Altbach, 2016).

The idea of having higher education exclusively offered by public institutions is now
seriously challenged. In fact, Table 1 reveals that the number of private institutions more
than doubled, from 31 to 73, over the span of 5 years. It is important to note that this table
excludes public self-accrediting institutions: MCAST, UM and the Institute for Tourism
Studies (ITS) that are not required to apply for a license from NCHFE. The significant
increase in private HEIs is a relatively recent development, since traditionally Malta’s
higher education has been predominantly provided through the University of Malta.

The increase in private HEIs is paralleled by the rise in the number of private sector
students. Table 2 discloses an almost three-fold increase in the private sector market share
in just five years, from 2010 until 2015.
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Table 1: Number of HEISs: public versus private

Academic Year 201 2013 2014/ 201 2016/
Total number of licensed HE 64 59 71 80
Total private HEIs 3] 55 54 65 73

Source: NCHFE (Data collected by the author)

Table 2: Share of Higher Education Students Population in terms of Private and Public Sector

Year/Students 20 2011 201 2013 2014 2015

Public Sector 9,80 10,401 12,403 12,94 12,440 13,187

Private Secto 92 1,30 2,315 3,64 2,598 2,833

Total 10,1 11,71 14,718 16,67 15,038 16,020

Source: NCHFE (2015)

This indicates that the private sector is growing rapidly and, consequently, the public sector
is experiencing tough competition from private higher education organisations. In fact,
while the ratio of students in public and private organisations was 11:1 in 2010, the gap
decreased significantly in 2015 to a ratio of 5:1 (NCHFE, 2015: 27).

This development is consistent with what happened in the international arena where the
growth of private higher education has been one of the most remarkable developments.
In fact Sursock (2015) estimates that 30% of today’s global higher education is private.
The change in the composition of Malta’s student population has been accentuated by
policy decisions adopted by the Maltese government. Legal notice 150 of 2015, which was
introduced to inject greater internationalisation and pluralism into higher education, is a
case in point. The Maltese government took a political decision to build a higher education
niche with the aim of having a spill-over effect on the economy. As part of this national
strategy, a new American University of Malta (AUM) and the Barts Medical School were
brought to invest in Malta and Gozo respectively. The concern among many critics was that
the new Legal Notice and the new policy direction of the Labour Government were indeed
changing the parameters and foundations of higher education. This policy direction brought
about fear of reducing the quality of Malta’s higher education. The NCFHE explained that
the main driving force behind the introduction of such changes was to give the possibility to
Universities to obtain a licence even if they do not offer a wide range of programmes.

Globalisation also led HEIs to open branches overseas, to engage more in inter-institutional
partnerships and business or community partnerships while receiving and sending a
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significant number of students on exchange programmes. Adroit use of information
technology did help HEIs to catch the attention of new cohorts of students who could not be
targeted before. HEIs are nowadays able to provide courses through e-learning or hybrid
learning. The result was that distance learning courses have become more popular either by
Universities developing a distance learning infrastructure or by setting up an entire e-
University, as was the case in Estonia and Switzerland. In Iceland 17% of the students
undertook distance learning courses in 2009 (Beerkens-Soo & Vossensteyn, 2009).

Table 3 shows that the number of online courses at UM is still very limited when
considering that in Academic Year 2016/17 out of a total of 842 programmes only 40 were
delivered online. In percentage terms this signifies a minimal figure of 5%.
A marginal percentage of 2% of all the study-units offered involve some form of online
delivery when considering that out of a total of 5,000 study-units, only 102 units have an
online method of teaching delivery.

Table 3: Number of Online Courses and Study-units delivered by UM and MCAST

Academic Year 2007/8 2012/3 2016/7
Number of Online Courses - UM 15 33 40
Number of Online Courses —- MCAST 0 0 0
Academic Year 2007/8 2012/3 2016/7
Number of Online Study-units - UM 33 77 102
Number of Online Study-units - MCAST 0 0 157

Source: UM and MCAST (Data collected by the author)

Despite these low figures and percentages, the number of courses and study-units that
include online teaching increased by almost three times in the span of ten years.
Interestingly, although there are no online courses delivered at MCAST, the number of
online study-units exceeds that of UM by a significant amount. This fact is surprising when
considering the relatively high number of study-units offered by UM.

In summary, globalisation brought about tougher competition from the private sector, and
stimulated further collaboration with international partners, while ICT facilitated the advent
of online learning. Globalisation also contributed to the massification phenomenon that is
reviewed in section 3.
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3. Massification: analysing student numbers and changes in the composition of
the student body

Five massification scenarios were identified in the course of this study. They influenced
higher education governance and management either from a specific governmental policy
direction or through the creation of new institutional structures, programmes, and initiatives
as a response to the changing circumstances.

The first scenario involves the broadening of the Maltese HEIs’ social base by providing
free education and a stipend to all undergraduate students. This development can be
explained either by the economic progress and societal developments that helped to shape
today’s modern societies or by multi-level policy actions steered by the EU and the national
governments in order to increase the percentage of citizens who are studying and eventually
graduate at higher education level. Europe’s 2020 target strategy is a case in point.
The main aim is to achieve a percentage figure of 40% of the population aged 30 to 34 who
have completed tertiary or equivalent education. In 2013, Malta’s share was relatively low,
only 26%, when compared to the EU’s average of 36.9% (NCHFE & MEDE, 2014) despite
the Maltese government’s policy of offering free tertiary education and stipends to all
students. These favourable conditions are also accessible to repeating and mature students.

Across Europe, the EU’s and national governments’ efforts resulted in a significant increase
in the student population in HEIs. In a study conducted by the European University
Association (EUA), in 2015, among 451 higher education institutions, 62% of the
Universities experienced an increase in the number of students during the last five years
(Cited in Sursock, 2015). In Malta, legislation compounded with societal changes led to a
substantial increase in total student numbers. NCFHE analysed the number of students in
higher education in the last twenty years (2015: 25). It was discovered that the student
population at tertiary level increased from 6,362 in the year 2000 to 15,038 in 2014, a more
than two-fold increase. In 2014 the University of Malta, as the country’s main public HEI
of the three islands (Malta, Gozo and Comino), had a share of 76% (11,476) of the total
higher education student population (Malta Parliament, 2015). In 2017, the number of UM
students remained at the same level and was significantly higher, six times as much, when
compared to the figure of 1,928 MCAST students that were studying at MQF level 5 and
upwards.

Policy decisions to abolish fees for higher education in 1974 and to provide stipends for all
higher education students in 1979 meant that social groups that had never dreamt to make it
to the higher education sphere were now attending tertiary level courses. The broadening of
the social base was accentuated in 1987 when the Ministry responsible for education, in
collaboration with the University of Malta, abolished the ‘numerus clausus’ system that was
in force for a decade. Such a system meant that only students who were ranked in top
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positions through a points system were accepted for a University course. It was instead
decided that students be accepted for almost all University courses if they are in possession
of the necessary academic qualifications. MCAST was set up in order to encourage the
upward trend in the number of higher education students between 1987 and 2000. This
dedicated vocational college was also a response to Malta’s decision to join the European
Union and consequently to the globalisation forces. MCAST provides a route to higher
education for those capable and highly-skilled students that are more oriented to vocational
areas rather than academic domains.

Increasing women’s participation in higher education represents the second factor,
stemming from economic and societal developments that are a direct and an indirect result
of both globalisation and government policy-making. While on one hand, globalisation had
fuelled the idea of having a more active involvement of women in societal affairs and in the
labour market, Malta’s policy after EU membership in 2004, on the other hand, encouraged
women to work rather than staying at home either through fiscal incentives or through
practical initiatives such as free childcare. These policy decisions encouraged women to
pursue careers and seek courses at tertiary level. A number of policy frameworks and
strategies that include ‘The Framework for Education Strategy for 2014 to 2024’,
‘The National Lifelong Learning Strategy 2020’ and ‘The Higher Education Strategy’
highlighted the importance of reducing the gender gap and of having more active
involvement of women in the labour market (NCHFE, 2016).

Societal changes and government decisions have therefore been crucial in attracting women
as HEIs clients. The increase of women’s participation in Malta’s public higher education
can be traced in Table 4. In the period 2008 to 2015 the percentage of women attending
higher education courses when compared to the total public higher education students was
57%, as an approximate average figure. Women’s participation tallies with the female
graduation rates that in 2015 achieved the mark of 56% (NCHFE, 2016).

Table 4: Number of public higher education students in Malta by gender

Gender/ 2008/9 | 2009/10 | 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15
Ac. Year

Female 5,536 | 5,685 6,073 6,900 7,350 6,888 7,276
Male 4,080 | 4,124 4,332 5,350 5,744 5,552 5,664
Total 9,616 | 9,809 10,405 | 12,250 | 13,094 | 12,440 | 12,940

Source: NCHFE (Data collected by the author)
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This has been a global trend: Germany witnessed an increase of approximately 15% from
1975 to 2002 (Wolter, 2016) and a percentage of 58% will be reached by the year 2025.
This is not an isolated case as the probability ratios of women participating in higher
education courses are rising in all countries and in most countries the percentage figure will
exceed 50% by the year 2025. It is being projected that by that year countries such as
Austria, United Kingdom and Iceland will achieve high percentage figures of 72%, 71%
and 68% (Vincent-Lancrin, 2008).

The third factor consists of the growing number of international students from both EU and
non-EU countries. The population of international students at the University of Malta is
almost 10%. This percentage figure compares well with countries such as the Czech
Republic (10.5%), Denmark (10.3%) and the Netherlands (10.2%) but is less than in
Luxembourg (45.9%), UK (18.5%), Cyprus (17.5%), Austria (15.9%) and Belgium (11.2%)
(Eurostat, 2017). The increasing number of international students resulted in a threefold
increase in the fees generated by the University of Malta. In Academic Year 2008-2009 the
fees paid by EU and non-EU students totalled 1.5 million euros. The amount paid in
Academic Year 2015/2016 increased to 5 million euros (Times of Malta, 2017). This meant
more financial leverage for the University to invest in its infrastructure and programmes.
The focus on international students especially on International Masters Programmes (IMPs)
led to a dedicated organisation and a building situated at the Valletta Campus. Student
mobility is not only measured in terms of regular students but also through other EU
initiatives such as Erasmus programmes. Since 1987, Erasmus programmes has supported
more than 3 million students to spend a few months in a foreign HEI. In Malta, the
percentage student mobility through exchange programme is relatively low, only 2.5%,
when considering that the target of the Higher Education Area is of 20% (NCHFE, 2016).

The fourth factor involves programmes or initiatives stemming from HEIs that are intended
to cater for a segment of the population that never had the opportunity to study at tertiary
level. Two examples could be cited from the University of Malta. The first involves the
University’s innovative programme of the Liberal Arts and Sciences introduced in
Academic Year 2014/2015, which attracted a staggering figure of 797 students until
Semester 1 of Academic Year 2016/2017. This programme is fundamentally different from
all University courses since students can follow individual study-units instead a pre-set
course of studies and it does not involve a time-limit if the registered students decide to
continue their studies and obtain a certificate, diploma or even a degree. The second
example comprises the UM’s initiatives to target mature and part-time students. Mature
students over 23 years of age can apply for almost any University course and can be
potentially accepted following an interview by the Board of Faculty or Institute concerned.

The fifth factor is directly linked to the state-institutional initiatives to link programmes of
study to today’s industry-oriented professions since these career-oriented professions
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increase the chances of students becoming employable. Examples of academic areas that
are heavily associated with the labour market and are an avenue to increase students’
demand to attend higher education courses are ICT, banking, finance, insurance,
engineering and health-care. In six years, from academic year 2007/2008 to 2013/2014, an
increase in student population of 39% was registered in social sciences, business and law;
50% in Science; 27% in Engineering, Manufacturing and Construction; 49% in Health and
Welfare and 70% in other essential services.

Concluding remarks

The development of a competitive global economy shaped national higher education
systems in a manner that most scholars refer to as ‘managed education’. This study is the
first to investigate the domestic and global context influencing the trajectory of Malta’s
higher education system. The study sheds light on the fact that higher education is not only
being influenced by the globalising effects but also by the decisions being taken
domestically either by the government or by the HEI institutions themselves. The link
between contextual change, governance and management requires further analysis in a
separate paper. The increasing students™ clientele is a contributing factor to multiplying
structures and increasing staff within HEIs. This scenario could directly influence the wide
array of performance indicators that are determined within institutions. The more complex
the context, the more laborious are the structures and as a result it becomes more
challenging to achieve the institutional and national performance targets.
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1. Introduction

The present study was undertaken in response to criticism received from students who
expressed disappointment about the contents of the English language course. They did not
want to study traditional textbooks, e.g. The Business by John Allison et al., as they are not
subject-specific enough. In general, most students voted for the use of mass media and
Internet sources and wanted to learn more terminology of their field of knowledge. Such
complaints are not new for ESP teachers who often state that traditional English textbooks
are outdated and not close to reality, making it difficult to arouse students’ enthusiasm for
learning (Lou, 2017, p.121).

The aim of this article is to describe a teaching approach to constructing tailor-made,
subject-specific courses and to evaluate their didactic benefits. The basis of the approach is
learner autonomy concept, traditionally understood as ‘the ability to take charge of one’s
own learning’ (Holec, 1981, p. 3).

2. Literature Review

Learner autonomy has been in focus of teachers’ attention for thirty years now. There is
much theoretical research devoted to a healthy and realistic learning environment (Munzur,
2012, p.80); the new role of teacher as a facilitator or counsellor (Sharle&Szabo, 2000, p.
4); metacognitive knowledge with such dimensions as the learner, the learning task and the
learning process (Crabbe et al., 2001, p.11); development of self-managerial skills and self-
learning opportunities inside or outside the university (Sbaihi, 2015, p.102).

A facilitator of autonomous learning is the use of online technologies. Levy’s study
indicated that the use of online resources constitutes around 80% among students, which
leads to new conceptions of teacher roles and materials development (Levy, 2014, p. 245).
Immersion programs that add authenticity to the language studies can be created by the
extensive use of ICT and multimedia (Muslem&Abbas, 2017, P.204).

Balsikani (2010, p. 95) believes that students must have freedom of choice of materials that
they employ in the classroom despite the fact that there are considerable limitations on the
extent to which autonomy can be productively promoted with learners (Borg, 2012, p.21).
Another study reports that students’ interaction with literature resources and learning
independence, potential measures of selfmanagement increase with exposure to Internet-
based assignments (Henri et al., 2018, P.508). Increased use of Internet leads to
introduction of the notions of inverted teaching scenarios and flipped classroom. The
concept of inversion is seen as a method to let the students study on their own and then take
time to discuss their questions in class (Pfennig, 2017, p.74); to enable the development of
skills that are conducive to professional success (Siegeris, 2017, P.357); to provide
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interactive learning activities during lesson and individual teaching based on computer
resources (Aycicek& Yelken, 2018, 386). All that indicates a shift to a learner-centered
approach in teaching (Steinberger, 2017, p. 322).

3. Methodology

The idea that students are to be allowed to choose materials for language input on their own
is not new. Thus, Siegeris (2017) proposes a LearnTeamPlenum method where the first
stage is to get students investigate a certain topic on their own instead of giving them a
prepared script. The novelty of the method suggested in this paper is that we believe it
possible to give students freedom in selecting textual input not just for a lesson or two, but
for more extended periods of time, e.g. a semester, and students prepare activities for group
discussions and exersices on grammar and lexis on their own. Thus, the role of the teacher
is just to supervise the process and issue guidelines on how to organize the activities
(wordings, language input, types of assignments etc.)

The underlying methodology for designing a tailor-made subject-specific English language
course includes eight stages. A more detailed view of the methodological approach is
presented in the table below (Table 1). The evaluation of the teacher’s role is based on
Harmer’s (2001, p.110) taxonomy, i.e. the roles of a controller, prompter, participant,
resource or tutor.

Table 1.
Activities Teacher’s | Students’ role
role

Step 1 (pre- | After consulting colleagues, teaching | Tutor Passive
stage) professional disciplines, teacher initializes a leaners -
Choosing a | theme for a series of lessons and recipients of
theme and | recommends a number of Internet sites information
correspondi | where relevant information could be found.
ng language
input
Step 2 Students’ home assignment is to look | Tutor and | Active
Working out | through the sites and be prepared to | Prompter learners:
a  subject- | brainstorm ideas about which issues are Counsellors
specific worth further investigation. Students are and  process
problem for | allowed to reformulate the theme and to add observers
discussion more Internet sites to the list of resources.
and Teacher distributes the tasks for the next
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distributing | class, e.g. students may be asked to find an
tasks audio or text file and prepare comprehension
questions on its contents, to make up a list of
terms key to understanding the theme, a
graph explaining a process etc.
Step 3 Students complete their home assignments | Resourse Active
Independent | turning to teacher for help if necessary. They learners:
home choose textual / audio / graphic resources Personal
assignments | and prepare comprehension and vocabulary activities and
assignments for in-class activities. Teacher peer support
provides extensive guidelines. (if asked to
Students share text / audio / graphic files work as
with the rest of the group in online format — group)
on Yandex disk. The other students read, Individual /
listen, analyse the contents before the actual group out-of-
class. class work
Step 4 The lesson starts with controlled practice, | Participant | Active
Controlled ie. a variety of comprehension and learners:
practice vocabulary assignmets. Students come to Case
class with prepared controlled practice presenters
activities based on textual (audio and visual) Moderators
and graphic input: gap-filling, matching, Counsellors
dictations, quizzes, questionnaires, true/false Process
questions, labelling a graph, chart or picture observers
etc. It is possible that students prepare In-class / out-

activities in digital format, e.g. on the
platform “Quizzlet”. Teacher is to note any
deficiencies in students’ performance, but
does not give any feedback.

The home assignment for the next class is to
compile a glossary of thematic vocabulary.
This glossary is kept as a Google table file
accessible by all the students within the
group and it represents a source of freer
practice assignments worked out under the
teacher’s supervison. The teacher’s role is
also to suggest some theoretical aspects of
lexis used, e.g. insights into semantics,
etymology, degree of metaphorization,

of-class group
work
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contextual use of terms and peculiarities of
translation. Teacher also issues instructions
on the use of dictionaries and expands on
properties of terms in respect of their
concept-making functions.

Step 5 The stage of freer practice is based on the | Participant | Active
Freer glossary compiled by students as their home learners:
practice assignment. Activities can be quite different Case
from “storytelling” (expand on the history of presenters
a term) to making up mind maps of the Moderators
terms given, solving cases, comparing Counsellors
notions, listing, ranking, ordering, Process
sequencing, classifying, describing pictures, observers
maps or graphs. The role of the teacher here In-class group
is just to explain what tasks may be work
applicable in the classroom context and
check if the language is correct and
appropriate to the theme.
Step 6 Throuout the previous in-class activities | Controller | Passive
Teacher’s teacher is to take notes about students’ learners:
feedback verbal behaviour, i.e. the range of grammar Receipients of
structures and collocations, the style of information,
message delivary, the depth of topic guided
investigation etc. At this stage teacher is to practice
offer studnets grammar and vocabulary In-class group
exercises, suggest further oral assignments work
in the form of guided practice.
Step 7 Students are usually asked to give some | Tutor Active
Students’ written or oral feedback on their own learners:
feedback performance in content and method at the Self and peer
end of a series of lesson — to state which evaluation
assignments they liked or disliked, found In-class group
hard or easy, what information was missing work
and what roles they would like to perform in
the next series of lessons. This feedback can
take the form of a survey as well.
Step 8 The materials of all the assignments students | Tutor Active
Preparing do throughout the series of lessons (audio learners

the product

and text files, exercises, graphs, charts, PP

Self and peer
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of the series | presentations, glossary) are collected on evaluation
of lessons Yandex disk, to which students and teacher Out-of-class
have shared access. These materials are used group work

further for revision before their end-of-the
course test.

The cycle can be repeated several times througout the course. Thus, students, who
specialize in Business for the Energy Industry, studied ten themes during the school year,
such as Sources of Energy, Industrial / Individual Energy consumption, Energy policies
worldwide, Environmental protection and Eco-design, Marketing in the Energy Sector,
Financila viability of Investment, Research and Product Development, The use of
Blockchain technologies, Internet of Things for the Energy Industry. The framework of the
syllabus was presented by the stages described above.

4, Results

The goal of this article is not only to present a didactic approach to constructing a tailor-
made, subject-specific, “on-spot” course, but also to evaluate how helpful this approach
may be in enhancing students’ hard and soft skills. At the end of the year, we carried out a
survey in which 45 student respondents (three groups) were to assess the results of their
studies by choosing “yes”, “no” and “I doubt” options in answer to the questions listed
below. The first two questions refer to the development of hard skills, i.e. language skills
and knowledge of their subject-specific domain, while questions 3-5 are about soft skills
acquisition, i.e. more universal competencies, such as autonomy, time management and
motivation:

Has the course helped you to develop professionally?

Has the course helped you to develop language fluency?

Can you say that you are more independent in your language studies now?

Is the course more difficult and time-consuming than your previous language studies?
Are you more motivated to learn the language now than before?

a s wDd e
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Students' Feedback
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Figure 1.

The vertical axis in the bar chart represents the number of students and as the results show
forty out of forty five students highly evaluated the impact of the course on their
professional development. It means that the course allowed to expose students to more
subject-specific language.

On the other hand, students did not quite achieve the expected level of language fluency
(sisteen students said “no” in answer to the question if their knowledge of the language is
enhanced). That may be explained by the fact that traditional textbooks are much more
didactically viable than a course made “on spot”.

The independence aspect also was a bit disappointing, i.e. eleven students did not notice
any positive trend in their learner’s autonomy. The reason is that students may find
autonomous activities rather challenging as they have never been exposed to unguided
assignments before. They have got used to rely on the teacher in his role of a supervisor.

Time and effort aspect resulted in increased preparation time. Thirty nine students from the
target group complained that it took them too much time to prepare the assignments, to be
in touch with their teacher and peer students on the regular basis. But in subsequent
interviews they also stated that there was some sense of achievement in what they were
doing.

Thirty students indicated that the course had had a profound impact on their motivation. In
fact, most of them claimed that now they are able to learn the language on their own, as
they have acquired the necessary skills for autonomous learning.

5. Conclusions

The rationale for the course was based on the assumption that learner autonomy and the use
of internet sources instead of traditional textbooks may increase students’ professional
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development, motivation in learning a language and general language skills. The change in
contents and didactics in teaching ESP is undergoing major transformations with the
increased use of digital technologies, learners’ requirements of immediate results and the
lag in time between publishing an ESP textbook and new trends in subject-specific areas.
Thus, the content component of the course was provided by search for viable subject-
spesific topics, textual (audio and visual) verbal input and students’ autonomous
preparation of assignments for in-class and out-of-class activities. The teacher’s role
changed from class to class depending on the stage of the syllabus, i.e. from the role of a
tutor to the role of a resource, a participant, a prompter or a controller.

The survey conducted at the end of the course suggests that more autonomy leads to
enhanced motivation and professional development, but further research is needed in order
to understand how tailor-made, “on spot” courses may compete with traditional textbook in
respect of developing language fluency and communication skills. More experiments are
needed to define the applicability of such courses for students of lower levels of language
proficiency, different individual styles and different age groups.
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Abstract

Dosimetry and Radiation Protection, and Nuclear Physics and Technology
are among the optional subjects in the degree in Physics of the University of
Zaragoza. Both of them are taught by the Atomic, Molecular and Nuclear
Area in the Faculty of Science. Since 2010, teaching staff on these subjects
started to collaborate with a Medical Physics expert. The collaboration
consisted of a seminar on Medical Physics and a guided tour to the clinical
facilities. In these activities, the main tasks of a Medical Physicist and the
way to access to the specialized training were explained.
In 2015 University of Zaragoza launched the first call of the Expertia
Program. This educational program adds professional experience to the
academic programs. Since then, the teaching staff on Dosimetry and
Radiation Protection, and Nuclear Physics and Technology have applied for
the Educational Expertia (Expertia Docente) Program in all the editions and
the collaboration has been enlarged to include several Radiation
Oncologists’ experiences in the activities.
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1. Introduction

Medical Physics is a significant area of work for graduates in Physics. It can be broadly
defined as a field in which applied physics techniques are used in medicine (Seuntjens,
2006). In particular, Medical Physics has traditionally dealt with ionizing radiation issues in
the diagnosis and treatment of diseases. The Medical Physics expert is defined in the
Medical Exposure Directive, 97/43/Euratom (European Commission, 1997) as an expert in
his own right with a well-defined professional role. The European Commission stablished
the European guidelines on Medical Physics expert (European Commission, 2014).

In Spain, students with a bachelor’s degree in scientific or technical areas can access to
certified specialized training programs passing an entry exam (MSC&MEC,1996). In this
case, they join a three-year academic program of a certified healthcare center as resident
physicist. After completion of this specialized training, they receive the corresponding
certification for clinical Medical Physics practice.

An approach to Medical Physics is offered to students through training programs on
Biophysics’ or Bioengineering’s degrees, as well as on Physics’ degree. In particular, at the
University of Zaragoza, students on the degree in Physics can enroll in the courses of
Dosimetry and Radiation Protection, and Nuclear Physics and Technology, optional
subjects that offer a first contact with Medical Physics. (for details about the subjects see
their corresponding teaching guides on https://estudios.unizar.es) These two subjects are
taught by the Atomic, Molecular and Nuclear Area of the Faculty of Science. They cover,
among others, theoretical and phenomenological aspects of clinical dosimetry, clinical
radiation sources, clinical radiation devices, or radiation protection in healthcare facilities.
According to the Standards and Guidelines for Quality Assurance in the European Higher
Education Area (ESG, 2015), the teaching staff on these subjects encourage innovation in
teaching methods. To do this, and in order to motivate students, they decided to include
external experienced point of views. In this way, the theoretical and phenomenological
aspects of the subjects could be complemented with external professional experiences
which emphasize that Medical Physics is a physics field (in hospitals, industries, research
laboratories, etc.) offering students a job opportunity and, in the long term, a specialization
on which to develop their career.

As a result, in 2010, a Medical Physics expert started to collaborate with them in an
informal way. The collaboration consisted of a seminar on Medical Physics and a visit to
the corresponding clinical facilities of a hospital. In these activities, the main duties of a
Medical Physicist and the way to access to the specialized training were explained. The fine
reception given to these complementary activities encouraged to hold them every year.

In 2015 University of Zaragoza launched the first call of the Expertia Program (Unizar,
2017). This educational program adds professional experience to the academic programs.
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The teaching staff of the University of Zaragoza can join to the Expertia Program through
their Faculty or Center, and lay on institutional or business experiences to share with their
students. It was an excellent opportunity to formally organize and consolidate the
abovementioned external activities. Since this first call in 2015, the Medical Physics expert
collaboration is framed in the Expertia Program. In this new more formal framework,
several radiation oncologists’ experiences have been added to the collaboration activities.

2. Material and methods

2.1. Main features of Expertia Program

The Expertia Program (see FEUZ 2017 for the last call) has been developed by Zaragoza
Company University Foundation (Fundacion Empresa Universidad de Zaragoza, FEUZ),
aiming to strengthen cooperation between the field of university education and the business
world.

The Expertia Program opens windows from the subjects corresponding to the studies of
degree, university masters and doctorate to present the vision that the Society has in both,
the academic disciplines and the entrepreneurial opportunities. The Expertia Program also
promotes the adaptation of the university students’ training to the current requirements of
the labour and professional market. Another feature of Expertia Program is to foster
entrepreneurial attitudes.

The Program is carried out by professionals from the field of the companies and institutions
as well as by entrepreneurs who have started a business activity.

There are to two Program modalities: Expertia Docente (Educational) and Expertia
Emprendedor (Enterpreneurial).  The teaching staff on Dosimetry and Radiation
Protection, and Nuclear Physics and Technology chose the former modality. In Expertia
Docente, external professionals (from companies or institutions) give lectures and present
to university students real cases related to their professional experience and to the topics of
their official curriculum. These activities match with the already existing collaboration
between a Medical Physics expert and teaching staff of the Atomic, Molecular and Nuclear
Area of the University of Zaragoza.

All the University of Zaragoza teaching staff giving classes in first or second cycle of the
Physics degree, in masters or in doctoral studies, and interested on enhancing teaching with
external experts’ point of view can apply for a collaboration activity. The application can be
submitted once a year to the corresponding Faculty or Center. Each Faculty/Center submits
to FEUZ a global request including applications from all the degrees. The Evaluation
Committee, composed of the Academic Vice Rector of the University of Zaragoza, the
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Director of FEUZ, and all the Faculty Deans / Center Directors who have submitted a
global application, reviews all the requests and approves those fulfilling the requirements
for elegibility.

When the activities that have been approved by the Evaluation Committee are finished, the
professor in charge of the activity sends to FEUZ a report about the completion of the
proposed activities. Deadline for sending this report is a month since the activity has been
carried out. With this report, FEUZ proceeds to send a certificate to the professionals who
have participated on Expertia Program.

2.2. Expertia Program on Medical Physics

Teaching staff on Dosimetry and Radiation Protection, and on Nuclear Physics and
Technology submitted requests to the three calls for proposals launched by the Expertia
program up to now. The proposed activities included seminars conducted by two
professionals from Servicio Aragonés de Salud (Salud), a Medical Physics expert and a
Radiation Oncology expert, and a guided tour through the Medical Physics and Radiation
Oncology facilities at University Hospital “Miguel Servet”. All the requests were approved
by FEUZ and the different activities were carried out.

Seminar duration is approximately four hours, including discussion, and its contents are the
following:

First, the Medical Physics expert presents his/her main duties in a hospital in absolute
manner. These duties are grouped according to the hospital units where ionizing radiation is
used, namely, Nuclear Medicine, X-ray Diagnosis, Radiation Oncology, and Hospital
Radiation Protection. He/she gives details about the kind of radiation used, radiation
sources or generators, measurement devices, and main purposes of radiation used on each
area.

Next, the Radiation Oncology expert exposes the radiotherapy treatment steps from a
clinical point of view. The sequence of steps is the following: Radiation Oncology Expert
visit, localization images acquisition for planning the treatment (computed tomography,
nuclear magnetic resonance, ecography, positron emission tomography, angiography,...),
the medical treatment planning, the patient dosimetry evaluation from a clinical point of
view, the treatment start-up, the treatment delivery and secondary effects of the treatment,
and the dosimetric and clinical reviews after treatment. The Medical Physics expert also
participates in the presentation explaining the physical aspects on the steps in which he/she
participates: localization images acquisition for planning the treatment, the treatment
planning, the patient dosimetry evaluation, the treatment start-up, the treatment delivery,
and the dosimetric reviews after treatment. This second part of the seminar highlights the

290



Jiménez, F J; Garcia, E; Ponce, J M; Gascon, M; Puertas, M M; and Méndez, A

interdisciplinarity on all over the process and the great synergy among all professionals
who get involved in the radiotherapy process.

After that, the Medical Physics expert talks about the access to the specialized training on
Medical Physics in Spain: procedure, official publication of the call, the exam and its
contents, the number of posts offered each year and its historical evolution, etc. In addition,
he provides relevant links to web pages of the Ministry of Education (Ministerio de
Educacion, Cultura y Deporte), the Spanish Society of Medical Physics (Sociedad Espafiola
de Fisica Médica), the Nuclear Safety Council (Consejo de Seguridad Nuclear), where
students can widen this information.

The seminar closes with a forum to discuss with students the different issues raised and to
solve their questions.

The second part of the collaboration, a guided tour in hospital facilities of approximately 3
hours, is conditioned upon clinical availability. When possible, the facilities visited have
been: the Medical Physics and Radiation Protection Unit, and the Radiation Oncology Unit.
In order to follow the Protection of Personal Data all the participants in the guided tour
must previously sign a Confidentiality Protocol.

In the Medical Physics and Radiation Protection Unit the treatment planning systems for
radiotherapy treatments are showed, as well as radiation measurement devices and
phantoms used in quality controls in Nuclear Medicine, X-ray Diagnostic or Radiation
Oncology. The Medical Physics expert discusses with students a real treatment planning,
and its main aspects like the kind of radiation, energy, dose prescription and dose limits.

In the Radiation Oncology Unit, students follow the sequential treatment steps. They start
in the consulting room where the first Radiation Oncology expert visit takes place. The
next point is an imaging device, the computed tomography room, where the laser
localization system, immobilization devices and patient positioning are explained. After
that, they go to a treatment room where they can see a clinical linear accelerator. The
Medical Physics expert details its main features and the radiation protection systems, and
carries out a daily test for quality control of the accelerator.

These activities, whose objectives are motivate, stimulate and provide information to
students about the Medical Physics field, are offered to them as voluntary and its contents
are not included in the assessment of the corresponding subjects.

3. Results

In the first edition of Expertia Program (course 2015-16), 23 students of Nuclear Physics
and Technology and 14 of Dosimetry and Radiation Protection participated. This
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corresponds to 85% and 93% of the enrolled students, respectively. In this edition both, the
four-hour seminar and the three-hour guided tour were carried out.

In the second edition (course 2016-17), 16 students of Nuclear Physics and Technology and
11 of Dosimetry and Radiation Protection joined to the Expertia Program. This means a
similar percentage of students: 84% and 92%, respectively. In this edition, only the four-
hour seminar could be carried out.

For the current edition (course 2017-18) the seminar has been carried out with 11 students
of Nuclear Physics and Technology and 5 of Dosimetry and Radiation Protection which
means percentages of 92% and 50%, respectively. At the time of writing this paper, a
guided visit to the University Hospital “Miguel Servet” has been carried out for a reduced
number of students. In the previous editions some students had expressed their satisfaction
with the activities of the program to the teachers. In this edition, an anonymous survey has
been designed to gather the students’ opinion, and perform a qualitative analyse at the end
of the academic course.

The percentage participation during these years has been very high (see Figure 1) except for
the students of Dosimetry and Radiation Protection this year (only 50%). In any, this
decrease in the percentage attendance of students is not very significant due to the low
number of students enrolled this year in the subjet (only 10 students).  The overall
participation showed in Figure 1 with solid pattern bars, is above 70% every year.

In the forum that follows the talks of the seminar, we have observed that most of the
students are not aware of the possibility of working in hospitals as physicists. They are very
surprised with the variety of duties and responsibilities of a Medical Physics expert and
with his/her continuous and so close collaboration with oncologists, surgeons, technicians
and other hospital staff. Among the questions most frequently addressed during the forum
discussion are those regarding the access to the profession (topics covered by the civil
service examination, the most difficult aspects, how to prepare the examination, etc.), and
about the workday and future career of a Medical Physics expert. They are also very
interested in job opportunities in the day-by-day relationship with patients, and in the
possibility to develop in parallel a research career. At this point, it is important to mention
that this activity out of classes intends to attract students not only to the profession of
Medical Physics expert, but also to the Medical Physics field in general (research,
industries, radiological protection private companies, etc.).

As a result of the activity, several students have asked to UNIVERSA (an Orientation and
Employment Service of the University of Zaragoza) for internship at University Hospital
“Miguel Servet”. Until now, seven students have successfully completed an internship in
the Medical Physics and Radiation Protection Unit. This internship is non-remunerated, and
consists on a stay in the Radiation Protection Unit at University Hospital “Miguel Servet”.
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The internship length depends on the Unit availability. Currently this length uses to be 100
hours, but sometimes it has been extended to 240 hours. Within the agreed time period the
student goes with the Medical Physics experts while they are working, and he/she can be
asked to do some task, but always under a Medical Physic expert’s supervision. The student
has a tutor from Faculty of Science who endorses the internship application, and another
tutor from the Medical Physics and Radiation Protection Unit who schedules the student
activities taking into account the unit calendar. The student spends about half his/her time
on external radiotherapy issues, 30% on brachytherapy, 7% on nuclear medicine, 7 % on X-
ray diagnostic, and 6% on radiation protection. The student is invited to give a presentation
about his/her internship to the unit staff. Finally, the tutor of the hospital unit has to fill out
a UNIVERSA form to evaluate the student attitude during the internship. Students can also
request the recognition of academic credits (up to 5 ECTS in the case of the degree in
Physics) for the internship. To do so, they have to provide a detailed report of the activity
and the academic tutor has to fulfil a rating form.
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Figure 1. Percentage participation to the Expertia Program, by subject ( DRP: Dosimetry and Radiation
Protection; NPT: Nuclear Physics and Technology; Overall) and year.

4, Conclusions

The Educational Expertia Program (Expertia Docente) has served to consolidate and give a
formal framework to the collaboration started in 2010 among a Medical Physics expert of
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the University Hospital “Miguel Servet” and teaching staff of the Atomic, Molecular and
Nuclear Area of the Faculty of Science of the University of Zaragoza.

The activities include the description of the access, training and duties of a Medical Physics
expert, the full process of radiotherapy, and the different devices for radiation
measurement, medical imaging and treatment. The program intends to increase the interest
on Medical Physics among students of the degree in Physics, and to show Medical Physics
field as a career opportunity.

Students satisfaction with Expertia Program in the three editions carried out has been very
high, with an average on overall participation of approximately 80% of students. The
activities met the students expectations. Moreover, up to now seven students have carried
out an internship in the Medical Physics and Radiation Protection Unit of the University
Hospital “Miguel Servet”. In the next years it is foreseen the continuation of the programme
and a similar participation is expected.
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Abstract

There is greater focus on the quality of higher education teaching and how
we reward and recognize excellent teaching. There are questions from
governments about the quality of teaching and a desire to identify excellence.
In Australia and beyond, higher education institutions have been working
towards clarifying their criteria and expectations of what constitutes
excellent teaching. They are reviewing their policies and practices to enable
their excellent teachers to access development and support so they might be
rewarded through promotion. An increasing number of universities and
higher education institutions are now promoting their excellent teachers
through to professor level. This is important not just for the academics and
teachers themselves, but for the quality of education that students receive.
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Introduction

Despite decades of arguing for the importance of recognising and rewarding excellent
teaching in order to provide a quality learning experience for students, higher education
institutions have made little headway towards achieving this. It should therefore not be
surprising that governments and major stakeholders in the sector continue to express
concern about the quality of teaching in higher education institutions and the quality of the
student learning experience.

Decades of neglect

The lack of appropriate mechanisms that reward and recognition excellent teaching has
been recognised for decades, yet little has changed over this time. Illustrative examples
demonstrate this failure in the USA, UK, Europe and Australia.

In the United States, Boyer in his seminal paper ‘Scholarship Reconsidered’ (1990) argued
that universities should recognize the richness of academic work and reward contributions
in what he proposed were four different forms of scholarship - teaching, integration,
application of knowledge and discovery. He also argued that academic reward systems
should stress the forms of scholarship most closely aligned with the university mission.
How disappointing then that in 2017, the Commission on the Future of Undergraduate
Education asserts that “...good teaching is generally undervalued. Faculty are rarely
trained, selected and assessed as teachers and their effectiveness as instructors is rarely
recognised or rewarded” (2017, p 13). The Commission argues for a national priority to
strengthen the student educational experience through addressing the “widespread
inattention to teaching quality” (p22), including the reward and recognition of both tenure-
track and fixed terms teachers in higher education and includes providing stable
professional working environments and careers.

In the United Kingdom, the influential Dearing Report (1997) stated that teaching was of
low status in relation to research, promotion was awarded for disciplinary research
performance, that little or no funding was available for research and development projects
in learning and teaching and that there was no national policy on the quality of teaching
(DfES, 2003; Gosling, 2004). Despite years of government and quality initiatives to
enhance the status and quality of teaching (Chalmers, 2011), and changes evident in
promotion to reward teaching excellence in UK higher education institutions, significant
barriers were found to remain (Cashmore, Cane & Cane, 2013). Research carried out in UK
universities from 2008-2013 by Cashmore, Ramsden and colleagues documented the
progress made on rewarding and recognising teaching, including the development of
teaching criteria and ways in which they are measured and presented. They found that while
there had been progress with more universities developing teaching criteria and evidence
across the sector overall, there remained substantial variation in different types of
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universities and within the disciplinary communities. Of greatest concern was that limited
progress had been made on embedding the teaching criteria and establishing standards
within the institutional systems and policies, and the persistent scepticism among academic
teachers worldwide that their teaching contributions would be recognised and rewarded
with career progression. (Cashmore et al, 2013; Locke, 2014). Subsequently, the UK
government white paper ‘Success as a Knowledge Economy’ (Crown, 2016) noted that
“For too long, teaching has been the poor cousin of research. Skewed incentives have led to
a progressive decline in the relative status of teaching as an activity” (2016 para 23, p. 12).
This has contributed to the governments’ decision to introduce the Teaching Excellence
Framework (TEF).

In Europe, the European Commission (EC) report (2013) stated that while quality teaching
should be a priority in the higher education institutions, their research indicated that a “real
commitment to quality teaching was not universal, sporadic at best and frequently reliant on
the enlightened commitment of a few individuals” (EC, 2013, p.14). The report noted that
there were outstanding individual examples of practical support for up-skilling teachers and
recognition and reward of effective teaching, but that these were rarely sustained over time.
The EC group for the modernisation of higher education has prioritised quality teaching and
learning noting that improvements to the quality of teaching and learning in higher
education can bring about a ‘sea change’ for Europe’s future. The EC endorsed a set of
Guiding Principles for Quality Teaching (2013, p 15) identifying both institutional and
individual responsibilities to ensure high quality of teaching through setting standards, and
developing, recognising and rewarding those who demonstrate those standards.

In Australia, the national government instituted a number of teaching quality initiatives,
primarily targeted at the institutional level. For example, from the mid 1990s, the
government established national student surveys, reporting of student progression and
institutional quality audits with a strong focus on teaching quality and processes. The
Learning and Teaching Performance Fund (LTPF) scheme, established in 2003, was a
controversial initiative designed to differentially reward the higher education providers that
best demonstrated excellence in learning and teaching based on a limited number of
quantitative and qualitative indicators. The rationale for the fund was to promote teaching
quality within the sector and to place excellence in learning and teaching alongside research
excellence.

The Australian Learning and Teaching Council (ALTC) was established in 2004 to provide
a national focus to enhance learning and teaching in Australian higher education
institutions. The ALTC was preceded by a number of limited-term committees to promote
and support teaching and learning in higher education, with the first established in 1990.
These provided funding for competitive grants and projects, for example, funding for
professional development, using technology to enhance teaching and learning, student
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learning, research and discipline-based projects (Chalmers, 2007). The focus for these
initiatives were individuals and teams within and across universities to provide them with
access to competitive funding to parallel research funding models, encourage academics to
engage in teaching and learning issues in scholarly ways and to enhance the overall quality
of teaching and learning in universities.

Another initiative was the Australian Awards for University Teaching, established in 1997
to celebrate and reward excellence in university teaching. The national teaching awards
were expanded over the years to include teams, disciplines and institutional programs.
While these initiatives were well-received, and led to many changes in teaching and support
for students, there remained limited changes in the policies and practices of institutional
reward and recognition of teaching, particularly in the career progression and promotion of
excellent teachers.

The teaching quality initiatives in Australia and the UK were designed in large part to
address the perceived lack of change by institutions to recognize and reward teaching and
to enhance the status of teaching relative to research. By establishing incentives, the
governments wished to prompt universities to pay attention to the quality of their teaching
and learning and to implement reward and recognition processes and practices that were
comparable or equivalent to those in research. Yet as Probert (2013) noted, the inclination
to separate out academic roles as ‘teaching-focused’ or ‘teaching-intensive’ (as distinct to
teaching-research academic roles or in US terms, tenure track academics) as a way to build
an alternative career path has, to date, done little to raise the status or recognition of
excellent teaching. Blackmore’s (2016) work on the prestige assigned to academic work
contributes insight into the ways in which academic work is valued through the lens of a
prestige economy and why teaching persistently retains its lower status in comparison to
research in the eyes of both institutions and individuals.

These illustrative examples from the USA, UK, Europe and Australia all lead to the same
conclusion: excellent teaching remains undervalued and poorly recognised and rewarded.
More concerning is that institutions have failed to link the quality of teaching and the
quality of student learning and engagement, despite the strong evidence that persistently
and consistently demonstrates the relationship (Commission on the future of undergraduate
education, 2017; EC, 2013)

Australian University Teaching Criteria and Standards (AUTCAS)

The Australian University Teaching Criteria and Standards (AUTCAS) Framework
(Chalmers et al, 2014; 2015) was developed an exemplar framework for institutions to use
to develop their own teaching criteria and standards, setting expectations for each level of
appointment and indicators to guide the collection of evidence used to substantiate claims
for performance and promotion (Chalmers & Hunt, 2016). The impetus for the
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development of the AUTCAS framework was in response to changes in the higher
education sector in the last decade that were occurring globally. Many Australian
universities were increasingly recognising that quality teaching was a key feature in
attracting and retaining students, and therefore enhancing standards of excellence in
learning and teaching was critical to securing a competitive edge.

The AUTCAS project was designed as a national strategy for creating a teaching excellence
framework that drew on good practice principles and evidence-based measures of teaching
performance, selected on the basis that they contributed directly to student learning and
engagement (Chalmers et al., 2014) . The AUTCAS framework was devised to be flexibly
utilised and contextualised by institutions as a multi-dimensional resource to inform their
recruitment, probation, promotions, professional development and policy development
related to quality teaching. The AUTCAS was also designed to provide individual
academics with clarity on expected levels of teaching performance for the purpose of career
planning. The background and strategy for the AUTCAS project is described in “A national
strategy for teaching excellence — one university at a time” (Chalmers & Tucker, 2018).
This work then led into a National Senior Teaching Fellowship program to extend the use
and application of the AUTCAS framework across the Australian higher education sector
and internationally.

The scope of the Fellowship program was extensive (Chalmers, 2018). It built on the
AUTCAS work which initially had engaged 21 universities and professional teaching
associations. It engaged with the higher education sector organisations such as Universities
Australia and the Tertiary Education Quality and Standards Agency (TEQSA) and
international organisations such as the Higher Education Academy and Ako Aotearoa.

In terms of number of institutions that have engaged in the Fellowship activities with their
representatives in senior leadership roles (Hunt & Chalmers, 2017), it is estimated that 60
Auwustralian higher education institutions were involved, including the majority of the 40
universities. Internationally, more than 230 international institutions were involved through
direct communication and/or participation in presentations and workshops through the
Fellowship program 2015-2017. The outcomes of the Fellowship have contributed to the
Australia tertiary sector’s engagement in an evidence and standards-based approach to
rewarding and recognising teaching and informed international initiatives.

This extensive engagement with the higher education sector across Australia and
internationally has contributed to the conversation of what constitutes excellence in
teaching and how it can be recognized and rewarded within instituions (Broughan,
Steventon & Cloude, 2018). More broadly, it is has contributed to a growing concensus on
expectations of teaching standards and practices relevant for different academic levels of
appointment. These are positive outcomes that offer the potential to significantly benefit not
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only teachers, but more importantly, their students. The critical point is that any teaching
excellence criteria and expecations MUST be focused on criteria that have been
substantiated by research to promote student learning and engagement.
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Higher Education Institutions (HEI) are under pressure to enhance graduate
employability. The concept of graduate employability refers to a mix of
specific skills, knowledge, and personal attributes; among others
internationalisation, innovation, and entrepreneurship skills. This paper asks
the question: How can HEI enhance students’ internationalisation,
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employability? The authors provide insights into a transnational student
consultancy teaching approach that was implemented simultaneously at five
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concepts can be integrated into a course for business students. The authors
discuss important challenges of implementing transnational consultancy
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1. Introduction

In the face of increased international business dependencies and shortening half-life of
knowledge, Higher Education Institutions (HEI) are under pressure to “produce highly
mobile graduates able to respond to the ever-changing needs of the contemporary
workplace” (Andrews & Higson, 2008, p. 411). This has sparked a debate on a growing
gap between the skills and capabilities of graduates and labour market requirements that is
closely linked to the concept of graduate employability (Kinash, Crane, Judd, & Knight,
2016). Employability refers to the “capacity to obtain and/or create work” (Kinash &
Crane, 2015, p. 150) and encompasses a mix of specific skills, knowledge, and personal
attributes. HEI and graduates alike are often unsure of the necessary skills that contribute to
graduate employability (Ldédermann & Scharrer, 2010). In particular, internationalisation,
innovation, and entrepreneurship skills are considered as key factors in enhancing
employability (Saulich & Lehmann, 2017). However, specific teaching approaches related
to the three concepts often remain vague. This paper asks the question: How can HEI
enhance students’ internationalisation, innovation, and entrepreneurship skills in order to
foster graduate employability? The authors provide insights into a transnational student
consultancy teaching approach that was implemented with business students at five
European HEI in the winter term of 2017/2018. The paper seeks to add to the practical
dimension of internationalisation, entrepreneurship education, and innovation pedagogy by
presenting an example of how these interrelated concepts can be integrated into a course for
business students.

The remainder of the paper is structured as follows: Section 2 reflects on the theoretical
foundations of the student consultancy teaching approach. Section 3 delivers a detailed
description of the approach and section 4 discusses the challenges that HEI faced while
implementing the teaching approach. Section 5 concludes and draws three lessons learned.

2. Theoretical Foundation

The educational concepts of internationalisation, entrepreneurship education, and
innovation pedagogy seek to increase the employability of students and staff at HEIl while
focusing on different sets of skills and methods. Internationalisation skills incorporate
intercultural skills as well as the ability to interact in global settings (Altbach & Knight,
2007). Entrepreneurship skills comprise task oriented skills related to business development
and management as well as behaviour oriented skills which are linked to specific personal
traits (Henry, Hill, & Leitch, 2005a, 2005b; Neck & Greene, 2011). Lastly, innovation
skills refer to a number of individual, inter-personal, and networking skills which are
needed in innovation creating processes (Kettunen, J., Kairisto-Mertanen, L., Penttila, T.,
2013). Saulich and Lehmann (2017) argue that the three concepts require broadening

304



Lehmann, T,; Saulich, C.; Wohlgemuth, V.

traditional content-focused curricula and making use of teaching methods that foster deep
learning (Bennet & Bennet, 2008), best acquired through active methods and learning in
real work situations. Table 1 summarises the sets of skills and related teaching approaches
proposed by research on internationalisation, entrepreneurship education, and innovation
pedagogy. The transnational student consultancy teaching approach presented in section 3
seeks to incorporate all three sets of skills.

Table 1. Relevant Sets of Skills for Internationalisation, Entrepreneurship, and Innovation

Internationalisation Entrepreneurship Innovation
Set of o Intercultural skills o Task-oriented skills: o Set of individual, inter-
skills e Foreign language skills small business develop- personal and
o Global awareness ment and management networking skills
e Ability to interact in e Behaviour-oriented needed in innovation
global settings skills: personal traits creating processes
Tools/ o Intercultural trainings e Entrepreneurship as a e Creating intra-HEI &
Methods e Distance learning method regional networks
o Student/staff mobilities o Active: learning by doing e Applied research
o Credit/degree mobility e Practicing skills in real o Group interactions
e International networks life/work situations e Entrepreneurial and
o Off-shore campuses international activities

Source: Saulich and Lehmann (2017, p. 903)

3. Transnational Student Consultancy

The transnational student consultancy approach is part of the international project
“INTENSE - INTernational Entrepreneurship Skills Europe”, supported as a strategic
partnership under Erasmus+. The project is implemented by five partner universities from
five European countries (Belgium, Croatia, Finland, Germany, the Netherlands) and runs
for a period of three years. The overall aim of INTENSE is to promote the
internationalisation of small and medium-sized enterprises (SMEs) and HEI in Europe by
2019 and to enhance the employability of students and HEI staff. The project outputs
include a transnational teaching module on the internationalisation of SMEs. The module
focuses on different internationalisation strategies of SMEs (see Saulich, Wohlgemuth, &
Lehmann, 2017 for a literature review) and on challenges that SMEs face while
internationalising. As part of this teaching module, students participate in a transnational
student consultancy project.

3.1. Student Consultancy Component

The teaching module is held parallel at the five universities which are partners of the
INTENSE project. In each country, students provide advice to two SMEs with the aim to
promote the SME’s internationalisation. Universities established contact with SMEs
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beforehand with the help of local mediators, e.g. the chamber of commerce. The
consultancy project is designed for students who are in the midst or end of their bachelor
studies and have completed (or are currently taking) classes on project management and
international management (which are other components of the teaching module of the
INTENSE project). Students work together in teams of five to seven students, each
collaborating with one SME.

The consultancy project was supplemented by a course that follows a blended learning
approach; meaning that some lectures took place as regular lectures in the class room while
others were e-learning and individual counselling sessions. The course started off with task
related knowledge, provided mainly in regular lectures. It focused on research skills, project
management skills, e.g. defining team roles or developing a work breakdown structure, and
international management components. This was combined with behavioural skills such as
teamwork, consultancy skills, and business etiquette that were taught in interactive
classroom sessions and workshops by external experts.

In order to prepare the consultancy project, lecturers had initial meetings with the
companies to discuss the implementation and the specific topic of the consultancy project.
The actual consultancy project started with a kick-off workshop with companies and
student teams organised by the lecturer at the beginning of the academic term. During the
kick-off workshop, students interviewed the companies based on interview outlines which
they had prepared beforehand and agreed on specific tasks. Afterwards, students were
responsible to coordinate the cooperation with the company by themselves. Four to six
weeks after the kick-off workshop, students presented their preliminary findings to the
company. The mid-term presentation served to clarify questions, gather additional company
information, and to further specify the tasks of the students. At the end of the academic
term, students presented their findings to the companies at an intermediary institution, e.g.
the chamber of commerce, and handed over their final consulting report. The final
presentation served as a multiplier event to attract companies for further consultancy
projects.

The student consultancy project enhances students’ entrepreneurship skills by training task-
related and behaviour-oriented knowledge through active teaching methods. It also
transmits innovation skills by encouraging students to create networks with SMEs and
intermediary institutions.

3.2. Transnational Component

As mentioned above, the student consultancy projects were implemented simultaneously in
five countries. In order to enhance the students’ internationalisation skills, student teams
cooperated transnationally as demonstrated in the example in Figure 1.
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Team A in Germany collaborated with SME A also based in Germany. SME A wanted to
internationalise to the Netherlands. Team A was supported by team B, based at a HEI in the
Netherlands. Team B provided team A with relevant knowledge on the Dutch market. At
the same time, team A provided specific information on the German market to team C.
Team C is based in Finland and collaborated with the Finish SME C who seeks to
internationalise to Germany.

The Netherlands Germany Finland

Support /\ Support R
I -
ATeam B ATeam Cc

ATeam A
Collaborate Collaborate

Collaborate
k/ | lﬂtemaﬁonab | ‘ntemaﬁona A

Figure 1. Transnational Student Consultancy

This system of providing support to another team and receiving support by another team
ensured that students acquired market-related knowledge in two European countries — the
country in which they are based and the country to which the SME they are collaborating
with seeks to expand. Moreover, students gained insights into two different companies and
products: first, the company they are collaborating with; and second, the company of the
foreign team they are providing support to. Furthermore, each team has to cooperate with
two other teams with different cultural backgrounds. This enhances the teams’ networking
and teamwork skills by fostering inter- and intra-group cooperation. The transnational
consultancy project supports intercultural learning among students, helps them to establish
international networks, and increases their language skills. Inter-team collaboration partly
took place at a one-week student meeting that offered students the opportunity to jointly
work on their projects and to participate in workshops on entrepreneurship and an
intercultural training. Students also collaborated virtually and thereby trained their distance
learning and virtual team skills. In sum, the consultancy project increases the students’
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ability to interact in international settings and enhances their understanding of international
business.

4. Challenges of Implementing Transnational Consultancy Projects

The following section discusses some of the challenges we faced and draws lessons
learned. Each issue will be addressed rather shortly, as we focus on completeness instead of
detail.

4.1. Differing Administrative Processes and Academic Schedules between Countries

Even though we were aware that this would be an issue before starting the project, we were
surprised how much the academic calendars at the partner universities varied. For instance,
exam periods and breaks between terms overlapped in such a way that the international
student meeting could only be implemented in one week of the term. Also, cooperation
between student teams was difficult as some students started their consultancy projects in
early September while others started in November. Hence, when students of the five partner
countries met, the progress of their projects was at very different levels.

Integrating the INTENSE teaching module into the curricula at all HEI also turned out to be
a challenge. At some HEI all components of the module (International Management,
Project Management, Transnational Student Consultancy) where taught in one term or
within one extracurricular module. Others spread them over various modules and academic
terms. What is more, the assessment requirements, number of ECTS points, and time period
for the consultancy project varied as it had to be adapted to the regulations of the respective
HELI.

4.2. Matchmaking of Student Teams and SMEs

We tried to find SMEs that wanted to internationalise to one of the participating countries
to ensure a circle of support between the student teams (s. Figure 1). Finding SMEs that
met this criterion took some effort. Also, we had to make sure that not all SMEs want to
internationalise to one specific market, as this would have meant a more extensive
workload for the students of this country. Furthermore, recruiting SMEs, scheduling
meetings before the consultancy projects started, and organising the kick-off meeting and
the event for the final presentations make this course exciting but time-consuming for the
lecturer.

Another challenge that we faced was the steering of enrolment numbers for the consultancy
project, due to university regulations in some countries. In Germany for instance, lecturers
did not know how many students would participate in the course and what their background
knowledge was until the first class meeting. Furthermore, students were — by university
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regulations — entitled to disenrol from the course throughout the first three weeks of the
course, which lead to a rather late kick-off of the consultancy project.

4.3. Managing Expectations of SMEs and Students

We faced diverging expectations on several ends. The intermediary organisations which we
approached to recruit SMEs were surprised to hear that we could only support two SMEs
per country and academic term and would have preferred a larger scale. This would have
been impossible in terms of student supervision and coordination efforts. Even though
students were eager to work on a real-life case, some were overwhelmed and expected more
support or upfront instructions on how to be a consultant. To give students a better idea of
consultancy work and to discuss specific challenges they were facing it was extremely
helpful to organise a workshop with an external consultant. Interestingly, many students
expected SMEs to have a clear and detailed vision and workplan for their
internationalisation process. They were surprised to learn that SMEs did not address them
with a clear-cut task and, as a first step, they had to find out what the needs and
expectations of their client were.

5. Conclusion and Lessons Learned

The aim of this paper was to add to the practical dimension of internationalisation,
entrepreneurship education, and innovation pedagogy by presenting an example of how
these interrelated concepts can be integrated into a course for business students. The
authors presented an example of a transnational student consultancy project that seeks to
enhance students’ international, entrepreneurial, and innovation skills; all contributing to
graduate employability. In particular, the consultancy project fosters students’ task-related
skills in the areas of SME internationalisation as well as behaviour-oriented capabilities,
such as teamwork, networking, consulting, and intercultural awareness. All of these skills
are crucial to excel in globalised work environments.

The authors like to emphasise three important lessons learned. First, when implementing
transnational consultancy projects, all teams should start simultaneously at all participating
HEI in order to ensure that the student teams are at similar stages when they start to
cooperate with each other. Lecturers need to start planning well in advance to overcome
diverging academic calendars and HEI regulations. Second, it is important that lecturers
provide extensive support to students through individual counselling sessions by adapting
the course syllabus to students’ changing needs throughout the project (delivering inputs
just-in-time), and by involving external consultants to discuss specific challenges that
students face while collaborating with SMEs. Finally, lecturers are advised to discuss the
requirements and limitations of the consultancy project proactively with external

309



Transnational student consultancy — an integrated approach to business students’ learning

stakeholders, e.g. chambers of commerce, students, and SMEs beforehand and during mid-
term evaluations. One way to manage expectations is to prepare a handout for all
stakeholders that lists the scope of the consultancy project, its outputs, and some
requirements for all participants.

Further research is needed on the impact of the project on students’ competences. During
the second run of the transnational student consultancy project with more students in the
academic winter term 2018/19, the partner HEI will conductan evenulation of the students’
competence improvement with the help of the INCODE barometer.
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Abstract

There have allways been old persons, but their number has unprecedentedly
grown and it is expected to overtake any other age group in contemporary
developed societies. Instead of taking this process as a success of mankind,
ageism grows on a par with ageing. It is well documented how standard
educational models fail to correct implicit ageistic stereotypes, thus new
emerging theoretical models such as generational intelligence and identity in
old age put forward experiential methodologies designed to educate both
explicit and implicit ageistic stereotypes. Both theoretical models incorporate
the subjective first-person perspective on ageing, which complements the
standard university curriculum for ageing-related professsionals in health,
social or educational sectors. The practical implementation of these
educational models involve experiential methodologies such as life stories. A
crucial educational element in the practical success of this methodology lies
in understanding intergenerational education not only as a gathering of
generations, but as the intentional production and evaluation of educational
ends.Moreover, the paper focuses on life stories as an experiential
methodology applying the theoretical models previously described in this
work.
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1. Introduction

The following syllogistic argument vividly illustrates the deep connections between ageism
and education. The sources of ageism are double. A first source is located in our knowledge
about ageing phenomena and constitutes the epistemic origin of ageism. A second source
lies in our negative disposition towards ageing and constitutes the attitudinal origin of
ageism. Now, both knowledge acquisition and attitude change are precisely the two main
intervention areas and goals of education. Therefore, educational tools are in principle
properly suited and can be extremely useful in facing ageism but also can contribute to
maintaining ageist behaviors and beliefs.

Ageism has an epistemic source in outdated but still influential paradigms which define old
age in terms of decay. The linear decline of certain cognitive and physical measures with
chronological time (Salthouse, 2016) does not warrant the identification of ageing and
decay, since human development is not necessarily monotonic in all dimensions. Only a
small percentage of functional cognitive variance among older persons is explained in
terms of chronological age (Ritchie et al., 2016). Moreover, the emotional behavior during
the old age is more refined and complex than in other adult stages, even if the interest in
cognitive development decreases (Cadar, 2017). Both the socioemotional selective theory
of ageing and its conceptual alternatives identify nhonmonotonic relations between cognition
and emotion in ageing. In any case, it is necessary to dismantle certain modes of being old,
fossilised by beliefs, negative stereotypes, myths and prototypes about ageing phenomena,
which combine with the Pygmalion effect and perpetuate ageism against the older age.
Consider for example the different social treatment given to ‘forgetting the keys’ in the case
of a young person in contrast with an old one. The young person is justified with
expressions such as ‘what was in her mind’, while the same fact in the older person case
may worry the family and the older person with the fear ‘she is losing her mind’ or
requiring medical attention.

Another root of ageism in not conceptual but attitudinal, as it is present either manifested in
explicit stereotypes or implied in ageistic dispositions. For example, studies on the
professional preferences among higher education students of degrees such as medicine,
social work or education show that they prefer to work with children or young persons,
while the practice with older persons is generally neglected to the last ordinal preference
(Chonody, 2015). This lack of interest is related not only with false beliefs and myths about
age, but also with the professional practice young students observe during their training.
For example, students observe how accurate diagnoses are relaxed for older persons, how
the consultation time is less than other age groups, how treatments for older persons are
preferably pharmacological and not psychological, and finally observe how older persons
are placed in the last positions for chirurgical interventions. All these observations generate
anxiety towards ageing specially among students in the fields of social and health sciences.
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Often, educative institutions program intergenerational activities to eradicate ageism.
However, the mere contact and mutual acquaintance between generations does not imply
the reduction of negative prejudices and a positive change in perceptions and attitudes for
each group to the other. An illustrative study in this kind of setting was developed by
Argentinian psychology students, whose ageist attitudes were evaluated following several
standardised instruments measuring explicit and implicit attitudes towards older persons.
During the experiment, the students contacted older persons in programmed and spontaneus
activities which gave them the chance to know these persons in certain depth, interact with
and listen to them and share their mutual perceptions. The researchers found that the
students’ explicit attitudes and beliefs were modified, but not their implicit attitudes and
beliefs, which resisted any change and remained invariable in the medium term (Greenwald
& Nosek, 2006). Similar results were found in other cultural contexts (Kahana, Slone,
Kahana, Langendoerfer, & Reynolds, 2017). The ageist attitudes are rooted in essentialist
categories, and the values suggest that neither mere instruction nor contact between
generations is enough. Several studies have focused on cultural sources of ageism, namely
historical factors imposing (or retrieving) sense and relevance to patterns of interaction
implied in the ways younger persons interact with older adults, and also older adults with
each other. For example, it has been confirmed that in China attitudes towards older adults
tend to be, on average, more positive than those found among the Latin-American
population, whose attitudes towards aged persons are better than those of the English-
speaking population. In these results, it seems relatives play a role as promoter of respect
and veneration towards older persons in the family in contrast to intergenerational groups
linked by purely educational bonds (Luo, Zhou, Jin, Newman, & Liang, 2013).

The objective of this research is to identify theoretical frames and their corresponding
methodologies which can be implemented in higher education context to effectively
contribute to eradicate ageistic stereotypes. These methodologies are characterized by a
definition of ageing as development which highlights the affective dimension in social
relations among cohorts. The methods identified go beyond the classical “inter-group
contact hypothesis” (Pettigrew, 1998), which argues that persons change their negative
attitudes to other groups when they interact with them under certain conditions including
the establishment of friendship relations, as it has been later partially confirmed (Pettigrew,
Tropp, Wagner, & Christ, 2011).

2. Educative models facing ageism in the 21° century

Educational research and experience during the last decades helps to delineate basic
features of sussessful educational methods against ageism. A first wave of research during
the second half of the 20" century demonstrated the usefulness of the following three
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essential features: development of intergenerational activities (contact theory), experiential
learning and training, design of evaluable and measurable interventions. Current trends in
educational research point to new additional features we describe in this section, namely:
generational intelligence, age identity and first-person approach.

We present two educational models based on a subjective vision of ageing which
complements without contradicting the objective physiological and psychological facts
about ageing. The subjective focus is meant to confront implicit stereotypes through
activities in which different generations participate with a first-person involvement. These
models predict the eradication of stereotypes through the knowledge of vital experiences
narrated in the first person. Moreover, these methods are easily incorporated into the factual
curriculum of higher education studies in health, education and social realms.

2.1. Generational Intelligence

The social classification of people according to age influences the expectations of the roles
played by citizens at different ages: children play, young people study, adults work and the
elderly rest. However, the real plurality of significant roles played by older persons (such as
support for the family, caring for their grandchildren and support for the community
through volunteering) goes beyond the tripartite social structure education-work-pension
(Miles, 2012).

The emerging educational model called “generational intelligence” offers a conceptual
frame and its corresponding practical tools to face and interpret the complex and
multidimensional issue of intergenerational relations (Biggs & Lowenstein, 2013). This
educational model works in the perspective of incoming demographic change and its
method consists in anticipating new cultural demands in the life cycle of individuals,
families and social systems. Generational intelligence is defined as the capacity to reflect
and act towards the comprehension of oneself and others as members of an age group, of a
cohort, and of a family living in a present social and cultural context. Ageing is a relational
phenomenon in the following sense: while chronological time is common to all ages,
functions and roles are divergent in different generations. For example, the older persons
were in the past the holders of wisdom while currently young persons have a better access
to knowledge. In the past, the tripartite social role structure education-work-pension was
significantly less dependent on chronological age. Work was distributed in terms of family
needs, not in chronological terms when children had to leave school to work and help at
home. Therefore, in contemporary societies there are several temporal contexts sharing the
same chronological time. Educating the ability to understand the temporal context of others
is an essential feature of generational intelligence. This model does not search for a neutral
age and does not presuppose that age is irrelevant, but rather the model focuses on creating
spaces where age is distinctive from several generational points of view that must be taken
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into account within a pragmatic negotiation process (Cavanaugh & Blanchard-Fields,
2018).

2.2. Old Age Identity

Personal identity does not only concern adolescence, as some life-cycle theories once
considered. ldentity is rather a perdurable process, present during the whole adult life,
including old age (Panagakis, 2015). This continuous and flexible perspective on personal
identity processes contributes to minimising ageist attitudes and beliefs which tend to
conceive ageing apart from other life periods. While traditional conceptions of personal
identity based on the alleged psychological-physical continuity of persons across time have
received crucial objections in the current literature (McCarthy & Heraty, 2017), the trends
which preserve personal identity across time are abstract and complex events such as
interests, values, meanings and plans which permeate the entire life. Personal identity is
conceived as a balance between flexibility and continuity. Flexibility makes it possible to
integrate new experiences even if they bring substantial changes. It also eases the
exploration of genuine alternatives. In some periods of life commitment prevails while in
others exploration predominates.

The theory of identity (Sneed, Whitbourne, Schwartz, & Huang, 2012) is particularly
adequate for adulthood and old age. Three processes are defined regarding identity: identity
assimilation, identity accommodation and identity balance. Assimilation concerns the
selfconscious preservation of the self, which implies selecting and interpreting information
in a consistent way with respect to self-schemes, together with the selection and
interpretation of information on individual bases. Accommodation refers to identity
changes as an answer to new experiences. Finally, identity balance refers to the flexible use
of the two previous styles. This flexibility makes it possible for the self to adapt and
integrate changes related to age, while preserving the sense of consistency and internal
stability (Kogan & Schoenfild-Tacher, 2017).

3. Life stories: Experiential methodologies to confront ageism in higher
education

How can we generate knowledge, attitude change and professional good practices regarding
ageing? Several investigations on pedagogical practices in pre-graduate, graduate and
postgraduate studies favour a model in which students receive exhaustive information on
ageing plus direct exposure to old persons in real life situations (Requena, Swift, Naegele,
& Bosems, 2018). Experiential methodologies combine the knowledge in the classroom
with real world experience, which obliges students to train their communication skills in the
generational context. Experiential training is present in several forms of practical learning,
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such as service learning, which is known to correct stereotypical ageist behavior, beliefs,
vocabulary and expressions (such as “at my age...”) (McCarthy & Heraty, 2017). In order
to avoid also implicit ageistic sterotypes it is useful to qualify experiential learning with a
first-person approach to the knowledge of human development at a personal and at a
generational cohort levels (Boswell, 2015). This is precisely the methodological objective
of life stories as an educational method.

The social element in life stories refers not only to the context where the interaction takes
place, but also to the intentional evocation of personal memories as a social act, which
presupposes some form of empathy of and from the receiver of the narrative. Empathy
implies a minimal degree of ‘emotional atonement' present when we are able to understand
what is being intelligibly communicated, including feelings and affections. Therefore,
occasionally the function of sharing personal memories is trying to bring about
understanding from other persons and get them to ‘emotionally attune' with us (Sneed et al.,
2012). From an educational viewpoint, the autobiographical approach characterizing life
stories offers discents of all ages the chance to capture the most subjective qualities of
ageing, namely what Kenyon and Randall call "the interior of ageing"” (Randall & Kenyon,
2001). This subjective perspective crucially complements the theoretical approach of cycle
life psychology which usually works from an objective perspective and is driven by
quantitative data. Several solid experimental works demonstrate the efficiency of life
stories as a didactical and therapeutical tool (Kogan & Schoenfield-Tacher, 2017).

In the context of ageing research, identity processes such as structure updating and
openness to change can be studied with the help of life stories. A study on retirement in
times of cultural change has found that some individuals are more prone than others to
incorporate cultural change into their own life narrations, and this propensity was directly
related with the way in which they interpret their own ageing (Sheilds et al., 2015). Persons
who locate themselves in an open horizon are also eager to explore new possibilities in the
present, while they maintain less erroneous beliefs and myths on ageing. At the same time,
those who stick to the past are more prone to understand the old age as a continuation or an
epilogue of past life. These persons adopt a narrative foreclosure at the end of their lives,
namely the premature conviction that the story of one's own life has finished and it is not
possible to add any new chapters to it (O'Hora & Roberto, 2018). Narratively foreclosed
persons do not consider new intelligible experiences, interpretations and commitments in
their own life. This ageist attitude stands against selfing, which is an untold or unfinished
narrative process open to new challenges and responsibilities, where the normal all-ages
open narrative has not stopped. Older persons with ageist identity usually have not
developed their own identity in their lives; they are not committed to social values and are
convinced that it is impossible or too late to make any essential transformation. These
persons can feel a strong wish to rewrite the past or change the direction of their life, but at
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the same time they realize they do not know how to do it (Robinson & Murphy-Nugen,
2018).

In order to achieve a better understanding of experiential methodologies based on life
stories, the following are useful documentary examples from the visual arts: “The Remains
of the Day” (1993) directed by James Ivory; the Japanese movie ‘Ikiru’ (1956), by Akira
Kurosawa; or the Icelandic film 'Eldfjall', by Rinar Runarsson (2011). The following
written document is also useful: (Villar, 2006).

4. Conclusions

The subjective or first-person perspective on ageing phenomena is an essential contribution
of experiential learning to higher education. New theoretical models face mutual
intergenerational comprehension beyond inter-group theories. To fight against implicit and
explicit ageism in educational contexts, the generational intelligence model unifies a
transversal or simultaneous view of two or more generations with a longitudinal perspective
which includes several temporal horizons. Age matters: it is not an empty variable, but the
learnable modal capacity to understand other generations. On the other hand, age-related
identity is demystified from its adscription to adolescence. Identity is not restricted to any
chronological period, since it is never late to add new stories to our own identity. Finally,
life-stories are proposed as an experiential learning methodology based on mutual
interdependent structured interviews. Success in anti-ageistic education requires combinig
the subjective experiential perspective with the traditional objectified view of the life cycle.
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Abstract

Lecturers face an on-going struggle to keep up-to-date with their students'
learning progress in large university courses. This hurts especially when it
comes to identifying and supporting the diverse needs of each individual
student. One way to approach this challenge is to introduce peer reviewing
as a means to provide students with individual feedback throughout the
semester. However, the quality of feedback written by peers can vary
immensely and some students intentionally avoid putting work into writing
reviews. We addressed these issues by calculating a Review Karma (RK), a
value indicating how helpful students are in giving feedback to their
colleagues and in helping them improve. While this approach shows much
promise, especially in identifying different groups of students and enhancing
their learning experience, we also identified trends that negatively impact the
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lessons learned from the introduction of the RK and its initial evaluation via
a survey.
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1. Introduction

Peer review is a widely established process to give and receive personalised feedback. For
peer review to work well, reviewing has to be taken seriously and the feedback needs to be
constructive and helpful. This, however, proves to be challenging to get across to students
of large university courses, many of whom see reviewing as a chore to quickly get out of
the way for ‘more important’ work. We are faced with the challenge to improve the overall
review quality, combat negligent review practices and get students to value reviewing as an
important activity in their course work.

Since 2013, we have been exploring the use of double blind peer reviewing in large
university courses (>500 participants). Using an in-house system [blinded ref], we
facilitated approximately 45.000 peer reviews per semester in two courses between 2013
and 2017. In these courses, an essential part of students' course work consists of writing
peer reviews. These reviews are highly structured, usually consisting of a set of questions
that are specific to the elaboration and cannot be answered with simple one-word replies.

To combat negligent reviewing practices, we introduced a number of measures over the
years including better justifying reviewing to the students by explaining the value for
everybody, giving students the opportunity to send anonymous feedback to the review
author, and increasing the weight of individual review quality in the final grade. This paper
discusses yet another measure we introduced in order to bring students to strive for a higher
standard in writing their reviews, a measure we refer to as Review Karma (RK).

In the following we first discuss related work regarding RK, feedback quality and
motivation; we then explain how RK is calculated and used in our online learning system,
followed by a description of our efforts to evaluate RK. Finally, we discuss how the
introduction of RK directly influenced [blinded name]'s learning design and draw
conclusions on how future iterations could work to circumvent its shortcomings.

2. Related Work

In a time of MOOCSs, depending on expert reviews is not sustainable given the number of
participating students. The resulting drive towards systems based on peer reviewing and
evaluation has generated a sizeable body of work on peer feedback and reviewing.

It has been found that peer reviewing in a learning context helps to generate new ideas and
insights (Nagel & Kotzé 2010) and eliminates problems with given solutions earlier than in
normal evaluation cycles (Garousi 2010), but that its impact is directly affected by quality,
reliability and validity (Gielen et al. 2010). Peer reviews are also often biased towards a
higher score in comparison to expert reviews (Papadopoulos et al. 2012), (Lu et al. 2015),
which might distort a student's perspective on the quality of their work.
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The students’ attitude towards peer reviewing is discussed in a number of papers. Some
describe a positive view on peer review (Bauer et al. 2009) or seeing it as generally useful
(Basnet et al. 2010), others report students finding it hardly helpful and are complaining
about a lack of effort from their peers (Lu et al. 2015), (Nagel & Kotzé 2010), or receiving
mostly offensive feedback from their colleagues (Wolfe 2004). Further issues mentioned in
related research show some of the reservations students have against reviewing, e.g. that
reviewing is teachers’ work that makes students uncomfortable (Basnet et al. 2010), that
some criteria were hard to judge (Bauer et al. 2009), that reviewing took time away from
other work (Basnet et al. 2010), and that reviewing in groups showed instances of social
loafing (Turner et al. 2011).

There is some discussion on how to motivate students to write good reviews by catering to
intrinsic and extrinsic motivation. Extrinsic motivation can be applied to keep students
engaged in the reviewing process (Turner et al. 2011), e.g. an influence on grades (Joyner
2016) or open access to assignment solutions (Neubaum et al. 2014). Some work focussed
on feedback quality and its influencing factors. A number of papers discuss different
influences of qualitative (e.g. text-based) and quantitative (e.g. numeric or categorized)
feedback in reviewing (Hicks et al. 2016), (Kulkarni et al. 2015a), (Kulkarni et al. 2015b).

There is a lot of work geared at optimising the peer review process, be it organisational
issues in large courses (e.g. Papadopoulos et al. 2012), quality enhancement (e.g. Hicks et
al. 2016) or student motivation (e.g. Turner et al. 2011). However, seeing that peer reviews
become increasingly more important in today's educational landscape, we need ways to
ensure a certain quality over the whole duration of a course, find ways to correctly identify
helpful, average, meaningless or offensive reviews as is also tried in reviews in the context
of e-commerce (Kim et al. 2006), and to adequately react to a rise or drop of review quality.
Towards this goal, we are looking into using learning analytics in the form of a RK, which
are in turn directly influencing our overall learning design.

3. Review Karma

Review karma is a term we introduced to describe a value designed to indicate the overall
quality of reviews a student (see Luckner & Purgathofer 2015). In our system RK is
calculated for each student and lecture, so that RK can reflect the varying interest of
students in the respective lectures' subjects, influencing their motivation, willingness or
capacity to provide good reviews.

RK is based on relevant information about a student's reviewing ability. It is calculated
from feedback reviewees give to reviewers by choosing one of four feedback categories,
and from lecture staff flagging especially good or bad reviews. Reviewer skills are hence
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judged by other students and lecture staff alike, as is done in other reputation systems
where reputation is ‘a claim about a target made by a third party' (Farmer & Glass 2010).

Our calculation merges the quality of a student’s reviews and their overall participation in
the review process to produce a robust metric that represents a student's RK. The
calculation results in a relative ranking of students in regard to their reviewing ability.

p, = setof all positive feedback a student s has received in a lecture
n, = set of all negative feedback a student s has received in a lecture

P = {p..py:ps3,---}» N = {n,n,,n,,...}

Review karma r(s) = zpﬂ*wz;:'}:w):(ii)* o * hl)r;’ll++lfl‘?|x|

The first multiplier calculates the relative value of positive feedback received for reviews of
a student s. It is defined by calculating the percentage of weighted positive feedback in
relation to the total weighted feedback, the sum of weighted positive and weighted negative
feedback. The weights w assigned to types of feedback were initially chosen based on
existing karma algorithms such as used in Movshovitz-Attias et al. (2013). We iteratively
analysed the results of the calculation, looking for outliers that were not classified fittingly.
Now, feedback is weighted according to optimized values that reflect reliability and
significance of the source it came from. The second part of the RK calculation introduces
how much the student s was involved in the review process of the lecture as of yet. The
result of this formula is a value that gives a relative ranking of student feedback quality.
Finally, experienced evaluators were consulted to sense check the results of the formula,
resulting in a last adjustment of the weights used for the RK calculation. The evaluators
were shown a segment of students’ data the algorithm had ordered into the same category
along with all information used to calculate the RK. They were asked to indicate, which
category they would place these students in, which was then compared with RK results.

4. Survey

Students from two lectures were invited to participate in a survey and offered points
towards their final grade. 146 students completed the survey. It was evaluated based on the
qualitative content analysis method described by Meyring (2003). The online survey
consisted of 15 open-ended questions. The focus was to collect opinions and experiences
with peer reviewing and the task system used in the lecture [blinded ref] and to grasp the
impact and effect of the RK or measures used to calculate RK. Results of this survey will
be discussed in the next paragraphs.

Reading reviews led to different learning outcomes. Additional to new insights concerning
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the lecture content, students also learned about giving helpful feedback and gained
motivation from well-written reviews. Badly written reviews, however, had a negative
influence on the motivation and led to a feeling of frustration. Only 11.2% of the students
indicated that they did not learn anything from reviews they received.

Writing reviews was also mostly perceived as a positive influence on their learning
(80.4%) but some people felt their work being actively interrupted by the review system
(6.3%) and saw no use in putting any effort into reviewing. Students observed being
negatively affected by repeatedly having to review bad work of their colleagues. Seeing bad
work handed in by their peers also seemed to devalue their own effort. Most students
(77.6%) were able to draw from reviews they received as best practice examples. Especially
students with no prior experience in peer reviewing noticed feedback skill improvements.
Students with previous knowledge experienced loss of timidity, learned how to write less
offensive feedback and be constructive. Others mentioned becoming more motivated to
write good reviews over time, especially when receiving ‘helpful” as feedback for a critical
review. For some students, writing reviews was more fruitful for their own learning than
receiving reviews, and it helped them improve their own work by better understanding the
requirements or by gaining insight from their peers’ perspectives. By proposing changes
and critiquing their peers’ work they also found similar aspects lacking in their own work.

Students commented on the RK and how it affected their ability to give feedback. While
RK was seen as a motivation to improve reviewing skills, others thought it a way to punish
critical reviews. Regarding the feedback they received for their reviews, many students
expressed scepticism that their peers could differentiate between a good but critical review
and a badly written or spiteful review. Some students also mentioned that they felt bad
when giving deserved negative feedback to reviews as that could have a negative effect on
reviewers’ grades. Such influences on the review feedback behaviour create problems since
meaningful calculation of RK is dependent on honest reviewee feedback.

5. Discussion

As indicated by the survey results, students experience reviewing and being reviewed
overall as a positive impact on their learning, especially when they accept reviewing as an
essential part of their work in the course. This positively perceived impact stems from
writing reviews to high quality work and receiving well-written reviews to their own.

Students mentioned two distinct advantages of writing reviews: being enabled to double-
checking their own work and seeing different solutions to a task broadens their horizon, as
also observed by Nagel and Kotzé (2010). By getting students in the habit of critiquing
other people's work, they also reflect on their own work and learning. Some students even
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went so far as to value writing reviews over receiving reviews, saying they learned more
from analysing their peers’ work than getting feedback on their own work.

While RK is a value calculated from a large amount of data emanating from the system,
most of this data is a direct reflection on how reviews are received by the reviewers' peers
and the lecture staff. Answers to the survey, however, show that this social component of
the RK introduces a dilemma for students writing reviews: students hesitate to write critical
reviews because they fear it being negatively perceived and hence down-voted with
negative review feedback. However, the survey also shows that students long to receive
critical feedback on their work because it is perceived as more helpful. This shows a
conflict between their own experience, that receiving a critical review helps them more, and
their behaviour, which is based on the notion that writing a critical review will get them
negative review feedback that in turn influences their grade. It leaves us in a difficult spot
between fostering critical reviews and basing their grades on reviews they write and the
feedback they get from their peers. While we are not aware of this particular dilemma being
discussed in literature as of yet, there are some comments about the need to deal with
offensive feedback in Wolfe (2004). Lu et al. (2015) raised the issue of unhelpful feedback
being particularly bad for at-risk learners, underlining the importance of this dilemma.

Reading well-written reviews that prompted students to revise their works was often seen as
educational beyond the suggested changes to and enhancements of the original work. Such
reviews acted as samples of how to write helpful feedback, directly impacting the peer
learning process. Some students started to emulate best practices they found in reviews they
received, describing those practices as a positive learning outcome, which confirms Lu et
al.'s (2015) notion that feedback gets better if reviewers put in more work. While students
did not hesitate to give good review feedback to reviews they liked, they struggled to
indicate which reviews they found unhelpful or meaningless. Students mentioned having a
bad conscience when negatively evaluating their peers' reviews and would rather choose
‘average' as review feedback than truthfully evaluating these reviews negatively. It follows
that students are troubled voicing their real opinion about their peers' work as they get the
feeling that they would create trouble for their peers or influence their grades, supporting
Basnet et al.'s (2010) observation that students do not like the idea of marking their peers.

Since we learned that students emulate best practices from reviews they received, it stands
to reason that receiving more well-written reviews might even help write better reviews.
Hence, we introduced targeted allocation, as also suggested by Kulkarni et al. (2015).
Students with high RK are now assigned the work of students with low RK for reviewing.
If receiving well-written reviews increases the quality of the reviews a student writes, we
hypothesise that an underlying self-enhancing system could be put at work here. Targeted
allocation of reviews can be risky from an ethical viewpoint, as students with high and
average RK would receive fewer reviews from students with good RK. However, our basic
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assumption is that targeted allocation would raise the review quality throughout the course,
which in turn would benefit everybody. Assuming this is a viable model, we only need to
create a critical mass of good reviews in order to bring the system into a state of positive
self-enhancement. In this sense, we see the initial detraction of high-quality reviews from
average students as an investment that ultimately benefits everybody.

Another change in the design is to put a higher value on reviewing by increasing its
influence on the final grade. This correlates with the results of the survey showing that
review writing has a large impact on students’ learning progress, as is supported by Joyner
et al. (2016). Such a measure can enhance the perceived importance and incite students to
spend more time and effort in writing reviews. An extension of this would be to make RK
of reviewers visible to reviewees, helping students to contextualise reviews they receive.

6. Conclusion and Future Research

Especially in large classes, it is hard to keep an overview of individual students' work, and
to intervene when needed, so that we do not leave struggling students behind. RK is one of
the possible tools to support the lecture team in this. We are still striving to iron out the
kinks in the current RK implementation, and the evaluation of our design changes is
pending. Our experience as well as the students' observations are pointing towards some
interesting challenges for future design iterations such as how to make reading reviews
more interesting; how to raise the overall review quality; how to get students to provide
honest review feedback instead of defaulting to ‘average' for meaningless or offensive
reviews; or how to foster a climate that supports writing critical and helpful feedback that
does not inadvertently trigger a trend of writing solely positive reviews in fear of a review
feedback backlash. These and further questions will be the focus of our future work in the
hope of building a sustainable reviewing environment to support students in their learning.
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Abstract

Playing in public, including within education, is a political act, one that is
loaded with potential disapproval by others, and hence becomes difficult for
potential players to do. Even so, play has many potential benefits within
Higher Education. This paper describes some of the benefits to play and
describes the social difficulty of playing through the lens of Goffman’s
frames. It goes onto describe some ways in which playful learning can be
introduced to increase the social acceptability and impact of play within
Higher Education. These are steps towards constructing a playful frame in
which students and staff can view Higher Education. No absolute guidelines
could be produced, as both play and acceptability of it are socially
constructed and are so completely contextual, but an overall approach is
suggest to increase the understanding, acceptability, and effectiveness of

play.
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1. Introduction

Playing in public, or in particular, being seen to play in public, is a political act for adults
(Koh, 2014; De Koven, 2014, p. 160). Outside socially mandated acceptable modes and
arenas of play (such as playing for a sports team, belonging to an amateur dramatics
society, etc.), play tends to be seen as socially unacceptable for adults, reducing the amount
of play they undertake, particularly free or imaginative play (Van Leet & Feeney, 2015).

Nevertheless, play has clear benefits in Higher Education for lecturers, researchers, and
students. The meaning of play is outlined for the purposes of this paper, along with some
key benefits of play. Using the idea of frames of social interaction (Goffman, 1986) as a
lens through which to study play in adult education, we will suggest ways in which a
playful frame may be encouraged within Higher Education to give students permission to
play within their time at University.

2. The Nature and Benefits of Play in HE

Play is both a personally and socially constructed idea. Whether something is play can
depend on the person and people involved, and the time and context in which an activity is
taking place. As Glen and Knapp (1987, p. 52) say, ‘...any sequence to be considered
playful as long as the interactants perceive it to be such and signal their understanding
accordingly’, S0 as long as participants decide to frame an activity as play to each other,
then it can validly be seen as play. Accordingly, definitions of play vary and are often best
described by lists of attributes that might describe the activity of play.

‘Summing up the formal characteristic of play, we might call it a free activity
standing quite consciously outside 'ordinary' life as being 'not serious' but at the
same time absorbing the player intensely and utterly. It is an activity connected
with no material interest, and no profit can be gained by it. It proceeds within its
own proper boundaries of time and space according to fixed rules and in an orderly
manner. It promotes the formation of social groupings that tend to surround
themselves with secrecy and to stress the difference from the common world by
disguise or other means.” (Huizinga, 1955)

So according to Huizinga, who strongly influenced the field of play research, play is an
activity that somehow steps outside of normal life (while still, of course, allowing normal
life to impinge if necessary), where different rules can apply than in the “real” world. It is
“pointless”, in that we do not play to gain any benefit outside the act of play itself, even
though benefits may occur. It tends to be a social activity, with players often choosing to
signal a separation of the playing group from the outside world. Huizinga also described
some different arena in which people play, and one of his terms, the “magic circle” is often
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used as a short-cut to describe that idea of stepping out of normal life into a different world
constructed through play.

The nature of being able to improvise, to change the rules to suit the players, can serve as
the distinction between two different types of play. Caillois called these Paidia and Ludus
(Caillois, R. and Barash, M. , 2001), which Paidia being a free, imaginative play form, and
Ludus being highly structured and inflexibly rule based. So a child’s “make believe” game
would be primarily Paidia, and a crossword puzzle primarily Ludus. Often when we think
of “games”, these are highly Ludic in nature, with “play” as highly Paidic. In reality, all
games and play activities lie on this spectrum, and even highly structured games can be a
vehicle for delivering play (or Paidic play forms), if we allow them to do so.

Play has multiple benefits in Higher Education (Walsh & Clementson, 2017), but we will
focus on just four in this paper. Improved group and team working skills, deeper and more
critical interaction with subject material, encouragement of increased creativity, and
because play is often fun.

Improving group and team working skills is often a key reason for bringing play into
organisations, which may be echoed in the Higher Education environment. Play tends to be
a social activity, and depends on negotiating implicit and explicit rules amongst the players.
It can be seen as an opportunity to practice and improve these team working abilities valued
in many work roles that graduates will find themselves, and playful activities have been
found to have value themselves, for these reasons, in the workplace (Statler et al, 2009;
Owler et al, 2010). This aspect of play also feeds into student retention, increasing a sense
of belonging to a group that has repeatedly been seen as valuable in retaining students
(Gerrard & Billington, 2014; Morrow & Ackermann, 2012), though play and playfulness
are not normally studied as a factor in retention.

For education in particular, the stepping into the “magic circle” of play, has great benefit
for deeper and more critical interaction with subject material. Play allows learners to make
mistakes, often repeatedly, within being penalised. This is relatively unusual in education,
which can be dominated by learning “to the test”, with value placed on knowledge only as
far as it can be used to pass onto the next level of study. Play can allow the sort of
experimentation with skills and knowledge that encourages the sort of practicing and
playing in liminal spaces that leads to transformational learning through the deeper
understanding of threshold concepts (Meyer et al, 2010) within a subject area. This is
reinforced by the ability to see the world through the lens of ourselves as players, which
may be different to our normal personas. We have a “diminished consciousness of self”
(Brown & Vaughan, 2010) when playing, which lets us inhabit different characters to our
own, allowing more critical perspectives to be designed into learning experiences.
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Creativity, an attribute greatly valued by 21* Century employers, is something that is often
synonymous with play in education. Again, the “magic circle”, allows us to fail without
penalty, with the Paidic aspects of play and games naturally encouraging creative practice.
The entire business of universities can be seen as creating new knowledge, and so creativity
should be seen as a keystone of a successful Higher Education institution. Playing has
repeatedly been seen as a promotor of creativity in education and the workplace (Chang et
al, 2013; West et al, 2016; West et al, 2013) and encouraging playfulness (through play), is
also seen as strongly related to creativity (Lieberman, 1977).

Fun is often seen as the major reason for introducing play in the workplace, and in adult
education, but is often ignored by the academic literature, though it is a major driver for
introducing play elsewhere in play writings (e.g. De Koven, 2014). Fun can be seen as
frivolous, a distraction from the serious work of education, even though there is evidence
that fun, and other positive emotions, improve memory retention (Judde & Rickard, 2010)
and learning (Hromek & Roffey, 2009).

3. Goffman’s frames

This paper will use Goffman’s (1986) idea of sociological frames as a way of looking at
how we might enable play in Higher Education, and so achieve some of the benefits
outlined above. Goffman (1971, p. 28) describes how individuals tend to play a part in any
situation, asking them to ‘believe that the character they see, actually possesses the
attributes he appears to possess’. He talks a great deal about play, including listing nine
things that must be sustained to “transform serious, real action into something playful”
(Goffman, 1986, p. 41). Most importantly, he describes how keys, or keying (conventions
by which an activity is perceived by participants) allow a group to decide whether or not a
certain activity is play. The “frame” in which we see an activity is controlled by the internal
and external prompts that affect how we react to it.

For instance, if we walk into a lecture theatre with fixed tiered seating, and see someone at
the front with slides ready, we are likely to see it through a frame akin to a Victorian,
didactic mode of teaching. We expect to sit still and silent for a set amount of time and be
fed information from the expert at the front. Creativity and conversation will seem alien to
the frame, clashing with the behavior that the group would expect from each other in that
situation. To act differently to the norms of expected behavior in any situation causes
“embarrassment” (Goffman, 1967) to both the non-comformer and those around them.

Members of any group naturally signal to each other when they move into a play situation
(Glenn et al, 1987), and a combination of this informal signaling and contextual signaling is
required to enable a playful frame for learning.
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4. Developing a playful frame for HE, or “giving permission to play”

As already stated, public play is a political act. Playing in an educational setting can be seen
as acting against the normative frame of that social setting. So how can we make it the
norm? How can it a playful frame be accepted in Higher Education settings?

Deterling (2017) uses Goffman’s frames to suggest that people need ‘alibis’ to play, to give
excuses for behaving differently to how a normative frame might suggest in a particular
situation, as well as keyings (see above) that can help move the frame appropriately. He
suggests that if we remove the potential for disapproving observers (Audience
management); interrupt the ability for players and observers to watch each other
(Awareness management); and encouraging participants to distance themselves from the
play through parody or mocking the play, even while taking part (Role distancing).

I outline here ways in which we may shift the frame of normal behaviour within a Higher
Education setting to one that encourages and enables play. No one way will shift that frame
completely, but as each is introduced they may build together an expectation that one
“plays” within a course or setting, and it is instead “embarrassing” to not play.

4.1 Induction or Orientation tasks

Ideally from the start of a learner’s time at university, or at least the start of a module,
giving cues that play is “normal” and expected will help to enable play within learning
throughout a course. The initial days and weeks in a new setting is where the new “frame”
of the social expectations are set out, and prior expectations are reinforced or destroyed.
Playful and creative activities such as challenge cards, team building games, and group play
help to socially construct the idea that Higher Education is a place to play and experiment
with ideas, rather than to sit back and receive “facts” from an expert.

4.2 Environmental invitations to play

Lecture theatres immediately signal passive, didactic learning to most of us. But we can
build into the environment invitations and expectations of play. In any teaching room, we
can use objects on tables such as Lego or modelling clay, pens and paper (to encourage
thinking with your hands), and bubbles or fidget toys (as distractions as concentration aid).
In classrooms without fixed seating, we can move tables into different configurations (or
remove them entirely), encouraging activity, groupwork, and active modes of participation.
We can even move outside the normal classroom, using Psychogeographic ideas to prompt
new thoughts and ideas in reaction to the environment. Walls should be a place to
positively reinforce playful activity, rather than a depository of negative instructions (“Do
not...” signage). In short, the expectations students may have around classroom behaviour

333



Giving Permission to Play in Higher Education

can be altered by changing the classroom environment, and building a new behavioural
expectation or frame.

4.3 Structural invitations to play

The formal structures of Higher Education are often inimical to play. Not only in how much
of it is described (“lecturers” and “lectures”, for example), but in set learning objectives for
modules and courses, and in related assessment tools to test those outcomes. We can,
however, soften the impact on those structures on the social and behavioural expectations
of students and so enable an environment that welcomes and encourages play.

It is important to have detailed learning objectives at the start of courses to inform planning
and content, but to encourage play, these should not be allowed to prevent serendipitous
and emergent learning happening. It is normally seen as best practice to display learning
objectives to students in each teaching session, particularly at the start of a class. This locks
students into a set of expectations that makes play less acceptable. Only make learning
objectives explicit at the start of modules or courses, along with any assignment or
assessment briefs in order to enable play. Assessment itself should be as flexible as
possible, introduce creative exercises that promote critical thinking about topics, rather than
examinations that may promote a rigidity of learning.

4.4 Pedagogical invitations to play

Of course, one of the most explicit invitations to play is through designing playful learning
experiences. Learning games can be used to allow self-discovery of facts and processes,
simulations used to practice skills, and creative exercises to apply and knowledge all
encourage a playful approach to the classroom. This could also sit well with the “flipped
learning” approach, where students may engage with factual material between timetabled
sessions, then carry out more interactive, playful activities within the classroom itself.

4.5 Allowing people not to play

It is important to recognize that people can choose not to “play”, while still carrying out
activities that are inherently designed to enable play. They can still benefit from these
activities and approach, just not to as great an extent as someone who embraces play. Once
play becomes compulsory, it is no longer play, so the focus must be on encouraging and
enabling play, not forcing it.

5. Conclusion

Although play can be a valuable approach to learning and Higher Education, it often fails to
sit comfortably within that setting. Using Goffman’s idea of frames we can see that the
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standard learner expectations of how to act in a Higher Education setting is socially
constructed and based on a mixture of prior social experiences and “keyings” from their
social environment. We can use the ideas of keys, or social prompts, to change the frame in
which learners view their expected behavior.

Approaches that influence how learners view that environment from the start, as well as
throughout, a course can introduce play in a way that would be difficult or impossible as
“one off” or occasional activities, as we need to build a playful frame for Higher Education
for play to be seen as acceptable to learners. Playful cues, or keys, can usefully be
introduced in induction or orientation activities, within the physical teaching environment,
through structural changes, and through pedagogical invitations to play. These various and
mutually reinforcing invitations to play can be used to build this frame, which work
together to shift the frame and make play socially acceptable.
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Abstract

Many students have feelings of state anxiety when taking exams, and these
feelings probably affect their performance. Statistics courses have been
identified as producing the most anxiety. The purpose of our study is to
measure statistics anxiety throughout an academic course (pre-test and three
assessments) in order to observe its change and analyze the relationship
between statistics anxiety and academic achievement. The sample is
composed of 30 Psychology students taking a course in research designs and
statistics (26.7% men and 73.3% women) with a mean age of 20.31 years
(SD = 3.76). The results show that the students begin with a high level of
statistics anxiety that gradually declines as the course progresses and they
study the course materials. Moreover, the final achievement in the subject
maintains an inverse relationship with the level of statistics anxiety. The
recommendation is to present the detailed contents of the teaching guide on
the first day of the course in order to reduce students’ anxiety and
uncertainty when beginning a statistics course. Financial support: Project
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1. Introduction

Statistics anxiety is a specific area of research due to students’ difficulties in learning
statistics and mathematics contents in any educational cycle (Badenes-Ribera, Frias-
Navarro, Monterde-i-Bort, & Pascual-Soler, 2015; Chernoff, & Sriraman, 2014; Monterde-
i-Bort, Frias-Navarro, & Pascual-Llobell, 2010; Onwuegbuzie & Wilson, 2003). These
difficulties do not necessarily arise from poor academic training or low abilities. Instead,
some of the other intervening factors are students’ erroneous perceptions about statistics,
about their lack of mathematic abilities, or about the horror stories they have heard for
years about the difficulty of the subject, all of which can produce anxiety. The results of the
studies by Onwuegbuzie and Wilson (2003) and Onwuegbuzie (2004) indicate that 80% of
students express anxiety about statistics, and this may be the reason many of them delay
taking the subject and decide not to take the exam until the end of their academic training.

An exam situation is a challenging, complex process for the individual, who must approach
it as a situation of stress requiring the use of cognitive and behavioral strategies to
administer the external and/or internal demands of this type of situation, based on his/her
own resources (Folkman & Lazarus, 1985). Each individual has a coping style that s/he
employs in situations of stress. In addition, in a given stressful situation, such as an exam,
the individual must use specific coping responses linked to certain thoughts and behaviors
(Parker & Endler, 1992). Our study measures the anxiety when facing a research
methodology exam, specifically the assessment of the contents of a research designs course
that includes information on statistics and statistical hypothesis testing.

Exams present four phases of anxiety that involve different coping responses: during the
preparation or study of the topics the days preceding the exam to prevent the threat of the
exam situation (anticipatory threat); confronting the stressor the day of the exam (threat of
confrontation); the uncertainty when waiting for the results (threat of waiting for results);
and facing the results (threat of the future) (Carver & Scheier, 1994; Folkman & Lazarus,
1985).

The phase of perception of anticipatory threat (‘anticipatory anxiety’) involves anxiety
about the proximity or imminence of the assessment situation. It is a moment when the
individual worries about the demands of the material and his/her possibilities, and thinks
about how to prepare and regulate the adverse emotions and feelings linked to the future
evaluation. Uncertainty about the results is high in this phase. The confrontation phase
(‘anxiety about confrontation’) develops when the individual faces the stressor (the exam).
It is the moment when the highest level of anxiety is experienced, especially its emotional
component. The phase of waiting for the results (‘anxiety about waiting’) is the post-exam
phase when the grades are still not known. During this phase, there is no longer anxiety
about the content or nature of the exam, but there can be nervousness about the results. In
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the phase of facing the results (‘anxiety about facing the results’), the grade earned is
already known, and there is no uncertainty; now the worries are about the impact the grade
can have on the individual’s life.

Our study measured ‘anticipatory statistics anxiety’ (with 3 items) and ‘statistics anxiety
about confrontation’ (1 item), conceptualized as state anxiety. In addition, the individual’s
level of ‘trait anxiety’ or general anxiety (1 item) is measured. It should be kept in mind
that the three constructs mentioned were measured at different time points during the
academic course: 1) in the first class at the beginning of the academic course when
instructions are given that will guide the norms of the subject and 2) in evaluation situations
(evaluation 1 and evaluation 2) and final exam of the subject. In this second area, the
individuals must respond to trait, anticipatory, and confrontation anxiety before beginning
the exam.

The two objectives of our research are:

1) To study the change throughout a quarter (training period that ends with a final exam) in
the students’ levels of trait anxiety and statistics state anxiety in the research designs
subject in the methodology area of the Psychology degree, by means of a repeated-
measures longitudinal study with four measurement points: first day of class (beginning of
September), in the first evaluation period (middle of October), in the second evaluation
period (middle of November), and on the final exam.

3) The relationships will be analyzed between the students’ performance on the final exam
in the statistics and designs subject and the variables of students’ state and statistics trait
anxiety the day they take this final exam.

2. Method

2.1. Participants

The sample of participants is composed of 30 Psychology students (8 men, 26.7% and 22
women, 73.3%) who receive training in research methodology, with a mean age of 20.31
years (SD = 3.76).

2.2. Instruments

Sociodemographic variables of sex and age.

Brief scale of the level of statistics anxiety (ESBREVEANSI) of Frias-Navarro &
Monterde-i-Bort, 2017). The scale is composed of 6 items. On the one hand, the scale has 4

items that measure the level of anticipatory anxiety. The items refer to the perceived
anxiety when studying for a methodology exam, when thinking about the day of the
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methodology exam, when thinking about the methodology exam a day before the exam, and
the moment before beginning the exam or evaluation of the methodology contents.
Responses are given on a Likert-type scale ranging from ‘not anxious’ (1) to ‘very anxious’
(10). The internal consistency values measured with Cronbach’s alpha are excellent at the
four measurement times by adding together the four items that measure anticipatory
anxiety. On the first day of class: alpha = .891, 95% CI = .809, .943; at the first evaluation:
alpha = .968, 95% CI = .944, .983; at the second evaluation: alpha = .975, 95% CI = .956,
.987; on the final exam: alpha = 945, 95% CI = .905, .971. On the other hand, another item
that measures trait anxiety (“in general, my level of anxiety in my daily life is...”) is added
to the ESBREVEANSI scale; this item is presented first on the questionnaire as item 1,
followed by the four anticipatory anxiety items mentioned above. Trait anxiety is also rated
on a Likert-type response scale with the format described above.

Measurement of the performance on the statistics and research design contents. The
variable used to measure the academic achievement on the statistics and research design
contents was the grade obtained on the final exam in the subject. The exam is a written test
with 35 questions resolved individually during a 90-minute period. The responses are given
by hand using a paper and pencil procedure with no computer support. The exam contents
include the analysis of different research designs (between-groups ANOVA, within-groups
ANOVA, block designs, mixed designs, and ANCOVA), interpreting and writing up the
results of statistical tests, and interpreting outcomes of SPSS-type statistical programs. The
students have to recognize which statistical test is the most appropriate in each research
scenario, consult statistical tables to find the critical value, calculate and/or interpret
descriptive statistics, tables, graphs, and the value of the statistical test, and make statistical
decisions according to the p value of probability obtained and the a priori alpha level
established. In addition, the students have to make assessments about the concepts of the
null hypothesis, alternative hypothesis, statistical power, confidence level, effect size,
confidence interval, type of study methodology, validity of the results, and control of bias,
along with summarizing and reporting the results following APA style. The grade can range
from 0 to 10, and errors are penalized.

2.3. Procedure

The administration of the different measurement instruments took place during class time,
and they were completed individually in a self-administered format. Participation was
voluntary. A first evaluation was carried out on the first day of the 2017/18 academic year
(beginning of September) before the presentation of the teaching guide for the research
designs subject. Later, three measurements were performed (a month and a half after the
beginning of the class, two and a half months later, and at the final exam). The final exam
represents 70% of the student’s final grade, and the grades on evaluations 1 and 2 make up
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15% of the final grade. The total percentage of the student’s grade is completed with the
elaboration of a research report type article using APA style.

3. Results

3.1. Longitudinal analysis of trait anxiety and statistics anxiety

Item 1. Regarding the level of general trait anxiety presented by the students (Item 1), there
are no statistically significant differences between the means of the four time points studied
F(3, 27) = .615, p =.586, 0%, =.061, Huynh-Feldt epsilon =.87). Trait anxiety does not
change significantly throughout the quarter, and its mean value is around 4.9 on a scale
from 1 to 10. See table 1 (with means and standard deviations) and Figure 1 (only with the
average scores).

Item 2. Regarding the students’ level of anxiety when studying for the methodology exam,
it can be observed that overall there are statistically significant differences between the
means of the four time points studied (F(3, 27) = 3.84, p =.013, nzp =.117, Huynh-Feldt
epsilon =.97). See table 1 and Figure 1. However, the analysis of the pairwise comparisons
of means using the Bonferroni test did not detect statistically significant differences. The
results show that, in descriptive terms, on the first day of class the students manifest a
higher level of anxiety (mean = 6.53), and the tendency of the means is to gradually decline
as instruction is received on the design and hypothesis testing contents. The students’
uncertainty before studying the material may be able to explain the higher level of anxiety
on the first day of class.

Item 3. Regarding the students’ level of anxiety when they think about the methodology
exam the day before it, there are statistically significant differences among the means of the
four time points studied (F(3, 27) = 3.56, p =.024, nzp =.109, Huynh-Feldt epsilon = .85).
See table 1 and Figure 1. The results show that, in descriptive terms, on the first day of
class the students express a higher level of anxiety (mean = 6.93), and the tendency of the
means is to decline as students receive instruction in the research design and hypothesis
testing contents. Again, it is likely that students’ uncertainty before studying the material
would explain the higher level of anxiety on the first day of class.
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Table 1. Results of the longitudinal analysis of trait anxiety and statistics anxiety.

First day of First Second

H 2

Items class evaluation evaluation Final exam P n

Mean SD Mean SD Mean SD Mean SD Mean SD

1. Trait 497 199 493 212 493 198 463 203 58 .06l
anxiety

2.Swdyfor —oos 516 607 226 587 222 560 201 013 117
the exam

3.Thedayof  oos 524 630 242 6340 238 600 233 024 109
the exam

4.Beforethe . 519 667 243 683 246 653 246 124 189
exam
5. At that

a 42 195 633 254 673 248 693 250 <001 .400
moment

8
3
27
86 -
g ° == Trait anxiety
55 —_—
s 4 =@—\\hen studying for the
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m 8 5 5 é the day of the exam
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(%2}
Moments of evaluation of anxiety

Figure 1. Graphic representation of the results of the longitudinal analysis (the response is measured from 1 to

10).

Item 4. Regarding the students’ level of anxiety when they think about the methodology
exam the day before it is held, statistically significant differences can be observed among
the means of the four time points studied (F(3, 27) = 3.240, p =.030, nzp =.101, Huynh-
Feldt epsilon =.92). See table 1 and Figure 1. However, again the pairwise analysis of
differences in means using the Bonferroni procedure does not detect statistically significant
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differences. However, in descriptive terms, the first day of class is when the students have
the highest level of statistics anxiety (mean = 7.4), which declines to 6.53 on the day of the
final exam.

Item 5. In the case of reporting the students’ levels of anxiety at the precise moment when
they are measured (Item 5) (that is, during the class on the first day of the course, or before
beginning the two evaluations and at the final exam), the results show that, in descriptive
terms, state anxiety increases as the moment of the final exam on the statistical contents
draws near. The results of the repeated-measures ANOVA indicate that there are
statistically significant differences among the mean anxiety scores at the four evaluation
moments (F(3, 27) = 19.37, p <.001, nzp =.400, Huynh-Feldt epsilon =.71). See table 1
and Figure 1. The pairwise analysis of differences in means using the Bonferroni test
indicates that the level of anxiety reported at the moment of attending the first methodology
class is statistically inferior to the level of anxiety reported at the moments of the first
evaluation test (p =.001), the second evaluation test (p <.001), and the final exam in the
subject (p <.001). Regarding the other comparisons, no statistically significant differences
are detected. Therefore, there is a tendency to increase state anxiety related to statistics
throughout the academic course, but there is only a statistically significant difference
between the first day of class of the course, when its level is lower (mean = 4.2), compared
to later evaluation moments, when mean values of around 6.7 are reached.

3.2. Final achievement and trait anxiety and state statistics anxiety

The results indicate that the grade on the final exam is significantly related to the students’
anxiety when they study for the exam (Item 2) (-.401, p =.028) and when they think about
the exam one day before it, (Item 4) (-.401, p = .040). The relationships are not statistically
significant for trait anxiety (Item 1) (-.101, p = .594) when they think about the day of the
exam (Item 3) (-.327, p = 0.078) and when they express the state anxiety they have at the
exact moment before beginning the test (Item 5) (-.104, p = .584).

4. Discussion

The results of our study provide four especially relevant conclusions: 1) the level of
statistics anxiety of the students during the first day of class in the statistics and design
class, where the contents, evaluation, and program are presented, reaches its highest levels;
2) state-type statistics anxiety gradually declines as the course progresses and knowledge is
gained about the contents of the subject; 3) students’ trait anxiety remains constant
throughout the course; and 4) the students’ achievement maintains an inverse relationship
with statistics anxiety when they are studying the material and when they think about the
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exam the day before it is held. The students with the best performance on the exam have
less statistics anxiety.

In our study, during the academic year, there is no type of psychological intervention
carried out to reduce students’ statistics anxiety. This reduction in anxiety is probably due
to the personal mastery of the course contents that gradually takes place. Thus, it would be
interesting to find out whether the profile obtained occurs in subject matters or topics that
are not from the methodology area, in order to verify whether the effect is maintained and
the findings can be generalized. If the students show a high level of anxiety on the first day
of class (regardless of the subject matter), then the results of our study would help to give
professors guidelines to try to mitigate this first-day anxiety. One of the practical
implications of our results for higher education teaching is that the presentation of the
subject matter on the first day of class is a key moment to reduce students’ anxiety about
the training they are going to receive throughout the course.

The main limitations of our study are linked to the sample of participants because
probabilistic sampling was not used, and to the sample size. Therefore, our results are
exploratory and oriented toward a future study with a larger sample size. It would also have
been interesting to analyze the progression of the grades and anxiety over time. We will try
to overcome these limitations in our next study, which will be planned based on the data
obtained and extended to course contents from different research methodology areas. In
addition, it would be interesting to verify whether, in another type of training such as
medicine or veterinary sciences where students also receive statistics instruction, an anxiety
profile similar to the one obtained in this study is found. The results of our study open up
various paths for future research that could provide recommendations for professors related
to students’ anxiety about studying the contents of different courses, in an effort to improve
their students’ final performance. Financial support: Project UV-INV-AE17-698616.
University of Valencia. Spain.
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Abstract

In order to change the preconceptions of youth towards science and
technology subjects (which, usually, are perceived as difficult or boring),
new educational methods aimed at motivating and engaging students in
learning are becoming more and more necessary. In this sense, an
educational project called ‘UPCT-Bloopbusters’ through which a group of
professors of the Universidad Politécnica de Cartagena (UPCT), Spain, use
science fiction movie scenes —as well as experiments— within the lecture
room to teach both physics and engineering technology is hereby presented.
The methodology of the project is properly described and the results of a
survey carried out among the students of a course in which such methodology
has been used are shown. In view of this survey, it can be concluded that the
project has been more than welcome by the students while at the same time
has favored the learning of a great deal of physics and technology concepts.
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1. Introduction

How to change the preconceptions of students towards science and technology subjects
(which, usually, are perceived as difficult or boring) is always a challenge for science
educators. In this sense, the use of science fiction movies can be a powerful resource within
the lecture room to help students motivate and engage in their learning of different science
disciplines (Franknoi, 2002; Rose, 2003; Barnett et al., 2006; Bixler, 2007; Frieden &
Elliot, 2007; Blasco et al., 2010; Blasco et al., 2011). Specifically, when it comes to
teaching physics or engineering, the use of science fiction movie scenes can represent an
interesting complementary methodology to illustrate how (or how not) the laws of physics
of our universe behave, while at the same time having fun (Asimov, 1968; Everitt &
Patterson, 1999; Chandler, 2002; Daley, 2004; Dark, 2005; Berne & Schummer, 2005).
Furthermore, it should be noted that, through science fiction movies, students not
familiarized with scientific fields can be stimulated so that new scientific and technological
vocations may be awaked (Smith, 2009).

In this work, the educational project called ‘UPCT-Bloopbusters’ through which a group of
professors of the Universidad Politécnica de Cartagena (UPCT), Spain, use science fiction
movie scenes within the classroom to teach both physics and engineering technology is
hereby presented. This methodology has also been used/shown by such professors in
different events such as Science and Technology Week celebrations or film festivals.
Moreover, UPCT-Bloopbusters is an initiative from the Unit of Scientific Culture and
Innovation of the UPCT which counts on the collaboration of the Fundacién Espafiola para
la Ciencia y la Tecnologia (FECYT) — Ministerio de Economia, Industria y Competitividad
(MINECO), Spain.

2. Methodology

It is well known that, although science fiction movies are great for stimulating the mind and
enjoying fantastic worlds, usually, fundamental errors are made within such movies
regarding true science. Therefore, following the same philosophy already published
throughout different books (Cavelos, 1999; Wolverton & Stern, 2002; Kakalios, 2005;
Rogers, 2007; Weiner, 2007), in the UPCT-Bloopbusters project, firstly, science fiction
movie scenes —related to specific physical or technological matters to be taught— are
shown in the classroom. Then, the students are invited to detect the errors that they think
were made in the scene from a physics and technology point of view. Next, after an
enriching debate, the professor clears up the students’ questions not only by explaining the
bases of the errors made along the movie scenes but also —different from other similar and
inspiring educational projects (Palacios, 2007)— by performing attractive experiments by
which the true physics underlying such errors is properly demonstrated. Finally, a series of
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problems related to the issues previously learnt are proposed to the students, who should
solve them and discuss the solution.

This way, just to name a few examples, the impossibility of sound propagation along the
vacuum of interstellar space is learnt through Star Wars battleship scenes in which noisy
explosions are mistakenly heard (this fact is demonstrated with an alarm clock ringing
inside a vacuum pump — Fig. 1), the fundamentals of radioactivity are properly taught
through the scene from Indiana Jones and the Crystal Skull in which our hero incredibly
survives a nuclear explosion inside a fridge, or the acceleration of gravity is discussed
through a Spiderman scene in which the superhero catches the villain even when both are
suffering the same free fall.

Figure 1. Vacuum pump used to demonstrate the impossibility of sound propagation in vacuum.

3. Results

A series of questions were asked to the students of a course (population: 54) in which the
methodology of the professors from the UPCT-Bloopbusters project were used (course
2016/17, UPCT, Spain), in order to know their opinion about it. In this sense, the results of
the three more relevant questions of the questionnaire are shown in Figs. 2 to 4 (where 5
represents the maximum level of satisfaction and DK/NR means Don’t know/No reply). As
can be observed, the methodology based on science fiction movie scenes as well as
experiments was highly appreciated among the students. A huge majority (51 out of 54)
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indicated that liked such way of teaching and the same amount affirmed that had learnt
some new concepts with it, among which the following stand out: physics in general,
propagation of sound, or the influence of the moon on Earth. In this sense, it should be
mentioned that, since 51 out of 54 said that they had learnt some new concepts, the fact that
10 answered with a DK/NR to the question about what they had learnt (Fig. 4) could be
explained by noting that all these responses were NR (not DK) and such fact points to the
possibility of some kind of laziness from those students when it came to answer the only
question that required writing rather than selecting a number or just the options ‘yes’ or
‘no’.

What do you think about this teaching methodology?

60

50 A

40 +

30 A

20 A

Number of responses

10 A

1 2 3

Level of satisfaction
Figure 2. First question of the questionnaire.
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Did you learn something new?

60

50 A

40

30 A

20 A

Number of responses

10 A

I

Yes No DK/NR

Figure 3. Second question of the questionnaire.

If the answer is yes, what did you learn?

12 A

10 A

—

]

T T
Physics in general Sound propagation

T T T T
DK/NR Influence of Moon  Mistakes in movies ~Laser visualization ~ Angular moment

Figure 4. Third question of the questionnaire.
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4. Conclusions

The educational project called ‘UPCT-Bloopbusters’ through which a group of professors
of the UPCT, Spain, use science fiction movie scenes as well as different experiments
within the lecture room to teach both physics and engineering technology has been
presented. The results of a survey carried out among the students of a course in which such
methodology was given show that the project was more than welcome while at the same
time favored the learning of a great deal of physics and technology concepts.
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Abstract

During years, professors of higher education focused on the outcome of the
assimilation of information through learning (i.e., in the acquisition of
knowledge). In a European context, the Bologna Process has accelerated
and spread the process of defining explicit learning outcomes for higher
education programs, including those in terms of general competences and
transferable skills.

Our teaching experience in engineering degrees have shown that these
students have difficulties for understanding the math basics of some
disciplines. For greater effectiveness in knowledge acquisition, we consider
as an essential issue the inclusion of laboratory activities based on computer
simulations performed using software. For acquiring those general
competences and transferable skills, our proposal also includes several
projects in which our students must develop skills such as communication,
teamwork or problem solving. We have observed that such projects allow
students the development of their creativity, an improvement in oral and
written communication, and also an optimal training for the B.S. degree
project work and even for their future professional life.
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1. Introduction

The "Developing future skills in higher education” report, elaborated by the European
Commission, distinguishes between knowledge, skills, and competences. Knowledge is
defined as the outcome of the assimilation of information through learning. Skill means the
ability to apply knowledge and use know-how for completing tasks and solving problems
(which can be cognitive or practical). This report also classifies the main skills relevant for
higher education students in three groups: the first one, cognitive skills (analytical, critical,
reflective, creative thinking); the second group, methodological skills (time management,
problem-solving, decision-making, learning strategies, planning, and digital skills), and
finally, social skills (interpersonal communication, teamwork, conflict management and
negotiation, intercultural understanding). Competence means the proven ability to use
knowledge, skills, and personal, social and/or methodological abilities, in work or study
situations for professional and personal development. The EACEA/Eurydice (2014)
considers that in a competence-centered curricula the role of the higher education is “to
develop the skills and competences of graduates necessary to find a job”. However, this
objective is not a simple task.

The Engineering Subject Centre (2005) recommended different teaching styles for
developing skills and general competences, for example, role-play, research exercises and
study cases. However, it does not discuss curriculum-wide teaching strategies which could
include examples or practical exercises. Chadha (2006) presents a model of curriculum
development which can be adapted to fit a teaching framework for the development of
skills at undergraduate level. Some recent papers (see Sonseca et al (2015) and Rutten et
al. (2012)) show how to design courses for acquiring general competences and main skills.
The contribution of this paper is the design of such a course throughout our experience in
engineering degree courses.

We have observed that the students of the Bachelor of Science degree in Computer
Engineering and Computer Science have difficulties with the understanding of math basics
used in several disciplines. We are critical about the traditional model based on theoretical
lectures in which definitions and exercises are explained from a theoretical point of view.
According to our background, we can say that the combination of both visual learning with
conceptual learning is much more effective than that only using non-visual learning
strategies. Therefore, we propose a change in the learning process towards Project-Based
Learning (PBL) (Thomas (2000)) using technology-based tools. For such a purpose, and
from an engineering and applied perspective, in recent years we have developed different
laboratory activities based on computer simulations performed using software tools such as
Matlab/Simulink or similar. These activities have been designed not only focusing on
writing code for a specific task, but also on testing the students’ comprehension about the
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materials previously covered by means of traditional theoretical lectures. We also propose
different projects oriented to exploit the “rich world” of signal processing moving away
from the idea of tasks strictly based on doing code.

In this paper, we will show a set of projects designed according to the idea that students can
be able to achieve the specific competences established for a course in Digital Information
Processing, but also transferable skills and general competences associated to higher
education. Notice that both theoretical and laboratory activities are related to the acquisition
of knowledge and specific competences, while projects are clearly designed to acquire
those general competences.

This paper is organized as follows. In section 2, we show general ideas for two theoretical
lessons. Section 3 includes the experimental activities, and Section 3 describes our
proposals for the projects afore mentioned. Finally, Section 4 is devoted to some conclusion
remarks.

2. Theoretical Lessons

Digital information processing is referred to gather, manipulate, store, retrieve, and classify
recorded information. In computing, this information processing includes the use of
algorithms for data transforming and/or manipulating. These concepts are studied
throughout several courses of the Bachelor of Science degree in Computer Engineering and
Computer Science.

In this section we will show two lessons used in the subject Digital Information Processing
corresponding to the third year of this degree. Each lesson lasts two hours fully devoted to
theoretical concepts and plus an additional hour for solving problems.

2.1 Lesson 1: Signal Transforms

The content of this lesson begins with the explanation of one-dimensional transforms and
their properties. Transform theory has played a key role in many data processing areas for
many years, and it continues to be a hot topic of great interest in both theoretical and
applied works.

Although only some of these transforms are explained in detail throughout those theoretical
lectures, we emphasize the Fourier transform because of its wide range of applications.
Therefore, this lesson will be organized as follows,

1) Introduction to the Fourier transform.

2) The discrete Fourier transform.

3) Properties of the discrete Fourier transform.

4) Other transforms: Discrete Cosine transform and Hadamard transform.
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2.2 Lesson 2: Signal Classification

The material of this lesson is mainly oriented to the introduction in machine learning as
well as its possible applications to the field of digital information and signal processing. It
is important to say that there is another course of this degree devoted to delve into these
concepts.

Both machine learning and data mining have become in recent years very relevant
disciplines in the computation area. Moreover, their good performance for Big Data
analysis and knowledge extraction promises a great future for both paradigms. We focus on
a lesson devoted to the fundamental aspects of machine learning and to the math basics of
simple classification algorithms. Our proposal also includes the applicability of statistical
concepts for the extraction of significant features of the signals.

Therefore, this theoretical lesson will be organized as follows,

1) Introduction to Machine Learning.

2) Supervised versus unsupervised learning.

3) Feature extraction and dimensionality reduction, which is known as Principal
component analysis (PCA).

4) Simple classifiers: k-Nearest Neighbors (KNN), Linear Discriminant Analysis
(LDA), and so on.

3. Laboratory Activities

We have observed that our students of the Bachelor of Science degree in Computer
Engineering and Computer Science usually consider the laboratory lectures as activities
where writing code is the objective task. However, we are interested in the interpretation of
results as a means of applying theory to practice. For this reason, we provide material as a
guide for the practical activities to be done by students.

Each laboratory activity is scheduled to two hours. In each session our students must
answer a simple questionnaire designed to determine their knowledge acquisition.

3.1 Laboratory Activity 1: Filtering

In this activity we propose that the students develop software using Octave or Matlab to
observe the effect of different filters. Our objective is the understanding of the relationship
between time and frequency-domain using simple examples.

For this purpose, we provide a tutorial with a general scheme of filtering in the frequency-
domain. Figure 1 shows a summary of this scheme for guiding the student work, and is
given by the following steps,
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1) Generate a sine signal.

2) Transform the signal to the frequency-domain.

3) Generate low-pass filters with different cut frequency.

4) Filter signals using these low-pass filters.

5) Apply the inverse Fourier transform for signal recovering.

For each step, we provide code snippets and examples. Then, the student uses this code to
generate the sum of sine signals and filters them using low- and high-pass filters. As an
example, we propose the filtering of recorded music to simulate quality of AM and FM.
Finally, the visual representation and the audition of both the original and the recovered
signals allow students the observation of the influence of each filter.

Step 1. Step 5. l’ime )
omain
s(t) w— V)
lTF[.] T TF[]

() HIf) Y(f)=H(f)S(f) Frequency

Step 2. Step 3. Step 4. domain

Figure 1: Summary of the tutorial about Fourier transform.
3.2 Laboratory Activity 2: Signal Classification

Following the same approach as done in Lesson 1, the objective of this practical exercise is
again not only to write some code, but an adequate analysis of results. After that, the
student should be able to understand the importance of extracting interpretable knowledge
from previously incomprehensible data and of recognizing the huge variety of problems
and real situations for its use. For this reason, we provide material as a guide for the student
in these practical sessions.

For this purpose, we give a tutorial with the necessary steps to classify simple data using
supervised algorithms. Figure 2 summarizes the main sections appeared in that tutorial. In
it, each step is presented and explained together with a code snippet, as follows,

1) Given two patterns, randomly vary frequency and/or amplitude to generate 200
training sine signals for each pattern.

2) Extract statistics from the generated signals (mean, standard deviation, maximum
value, minimum value, etc.) as features for their classification.

3) Create and train several classifiers with the selected features (LDA, Quadratic
Discriminant Analysis or QDA, Support Vector Machine or SVM). These
classifiers are given as functions of Octave or Matlab.

4) Generate a minimum number of 200 test signals of each class.
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5) Classify these signals using the previously obtained classifiers.

sa(t) sa(t) W o, LDA, SVM

———> max,min |——> Training
Step 1. Step 2 Step 3.
xa(t) x2(t) LDA, SVM Test

—_—
Step 4. Step 5.

Figure 2: Summary of the tutorial about signal classification.

Following the tutorial, the student can be able to classify the signals considering two or
more features. Finally, our students must evaluate the performance of each classifier using
well-known metrics. For a better understanding, we also ask them to propose some
experiments whose performance be bad, medium or high in terms of classification results.

4. Proposed projects

We consider that the courses for all the education levels, but especially in higher education,
must be designed in order to guarantee that students achieve some important cognitive,
methodological, and social skills. For this reason, we have proposed several projects with
the following characteristics,
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The project is done by groups of three students, which allows us to obtain social
skills like interpersonal communication, teamwork, conflict management, or
negotiation.

The professor provides the project idea while the student creates the framework
(defines final objectives, selects software, etc.) which develops cognitive skills,
such as creative thinking, and methodological skills, such as time management,
problem-solving, decision-making, learning strategies, planning or digital skills.
The students must present to the audience the projects following the rules for the
B.S. degree final work by means a written document and an oral defense. One
student of each group defends the oral work. The other two students and the
professor form a tribunal that evaluates this defense using the rubrics in Table 1,
where we define eight items of evaluation. The first two items are related to the
content of the presentation/report; the third of them is devoted to determine the
presentation/report’s quality from the students’ critical reasoning; the fourth one
evaluates the additional resources used throughout the presentation/report; the fifth
item controls the presentation time; the next two items describe how the student
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communicates the topic to the audience and finally, the last item tests the student’s
knowledge achievement by means of their answers to tribunal’s questions. For
writing communications skills, additionally to the first common four items, we
include the report correction in terms of written language. Both rubrics for the
evaluation of oral and written communication skills define a range between 1 and 4
of acquisition of these skills, corresponding respectively to poor and excellent
levels. As a result, the highest qualifications are respectively 32 and 20 points.
Table 2 defines the values range that determines the achievement level of those
skills.
This type of evaluation provides the acquisition of cognitive skills, and it is also a
good training for future oral communications in their academic or professional life.
e  The professor initially recommends several printed references, although the student
must look for information using other sources, especially the digital ones. This is
strongly connected to the methodological skills.

Thus, we present the following projects to the students.
4.1. Project 1: Photo Retouching

The general idea is the design of an application for photo retouching using 2D filtering
(smoothing, enhancing, etc.). In this project, the student must look for information about
2D transforms, which is an extension of the lesson devoted to signal transforms, as
explained in Subsection 2.1. We will recommend the book of Gonzélez et al. (2002), for
example.

4.2. Project 2: Image Compression

The idea is the design of software for image compression. The students must investigate
about the utilization of 2D transforms in JPEG and MPEG. It is especially interesting to
compare DCT and Hadamard transforms. It is also necessary to understand the theoretical
concepts of quantization and coding. The recommended book could be the same as before.

4.3. Project 3: Detection of Pathologies

The ElectroEncephaloGraphy (EEG) signals can be used to detect certain pathologies in
sick patients. The idea of this project is the creation of a machine learning algorithm to
classify data of real patients. The student should look for information about preprocessing
techniques and signal analysis in EEG, which is also connected to the lesson devoted to
signal transform (see Subsection 2.1). Moreover, the search of algorithms convenient for
EEG classification is also mandatory, which is related to the introduction of machine
learning done in the corresponding lesson proposed in Subsection 2.2. For this task, we
recommend the book of Cohen (2014) and the data set provided in Andrzejak et al. (2001).
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Medium (2p.)

Table 1: Rubric for oral and written communication skills.

High (3p.)

Excellent (4p.)

Content
(Both)

Organization,
structure (Both)

Critical
reasoning
(Both)

Additional
resources
(Both)

Time
(Oral)

Corporal

language (Oral)

Expression
(Oral)

Interaction
(Oral)

Language
(Written)
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Incomplete

Disorganized
and illogically
sequenced

None

Not included

Not adjusted

No visual
contact; wrong
gestures
Poor
vocabulary, not
clear; wrong
tone
None

Poor
vocabulary;
grammatical

errors and
misspellings

Complete, badly
motivated and
concluded;
technically poor

Only partially
organized and
sequenced

Limited

Limited,
irrelevant

Adjusted but
incorrectly
distributed

Partial visual
contact; right
gestures
Mostly poor
vocabulary,
clear; wrong
tone
Answers with
some doubts

Mostly poor
vocabulary,
some
grammatical
errors and
misspellings

Complete,
correctly
motivated and
concluded;
technically poor

Mostly
organized and
sequenced

Well done but
incomplete

Mostly effective
and relevant

Adjusted and
correctly
distributed

Mostly visual
contact; right
gestures
Mostly rich
vocabulary,
clear; mostly
correct tone
Mostly answers
without doubts

Mostly rich
vocabulary and

correct language

Complete,
correctly
motivated and
concluded;
technically good

Organized and
logically
sequenced

Well done
emphasizing
relevant aspects

Effective, high
quality
resources

Adjusted and
correctly
distributed, even
dynamically

Correct

Rich
vocabulary,
clear; right tone

Correct answers
even creating
debate

Correct
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Table 2: Range for determining acquisition level of oral and written communication skills.

Low Medium High Excellent
Oral skills 1-10 11-20 21-30 31-32
Written skills 1-6 7-12 13-18 19-20

4.4. Project 4: Creation of Electronic Musical Instruments

Since our students also follow other courses covering Arduino design, we propose the
design of a custom sensor-based electronic musical instrument composed of three elements:
sensors, an acquisition device, and a synthesis environment. This additive synthesis is
directly related to FM and AM modulation that describes a signal as a combination of
elementary trigonometric functions (see Subsection 3.1).

5. Conclusions

In this paper we introduced two lessons for a course of Digital Information Processing.
Since students suffer from difficulties to solve problems directly associated to theory, but
not to understand their real applications, we proposed four projects oriented to develop
work general skills, including oral and written communication skills. The impact of this
proposal on student evaluation is expected to be in terms of better rates and higher number
of students attending the exam. Moreover, for further courses we will incorporate the
“flipped classroom” methodology using videos for teaching theoretical contents, thus
gaining time potentially used for doing problems or practical activities and projects.
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Introduction

A developing trend in Higher Education Institutions is to seek measures of impact. This is
seen in the assessment of research, such as the extensive research assessment reviews
carried out in The UK and Australia, but is becoming apparent in educational development.
Yet there is no consensus about what constitutes quality (Harvey & Mason, 1995), or the
nature of impact (Land, 2004). However, a strong argument has been made that ‘impact’
needs to be understood as ‘evidencing value’ (Bamber & Stefani, 2016), integrating
measurement and experience when defining the object of evaluation and the methodology.

A related issue is the use of institutional level performance indicators of effectiveness and
impact. The significance of educational development work risks becoming invisible
because broad level indicators may not provide evidence of institutional enhancement.
Bamber and Stefani (2016) suggest the use of a situated and nuanced approach. Educational
development itself is an example of the interplay between individuals and their
environments (Knight, Tait & York, 2007; cited in Hoessler, Godden & Hoessler, 2015).

The task of measuring the effectiveness and impact of educational development has long
been recognised (Kreber & Brook, 2001; Kirkpatrick, 1998; Chalmers et al., 2012; Stes et
al., 2007), though traditional approaches to the evaluation of the diversity and flexibility of
educational development have been considered weak. Hoessler et al. (2015) have argued
for a holistic approach that embraces analyses that are messy, however, it is unlikely to
meet the corporate needs of institutional reporting.

Chilean higher education context

The Chilean Ministry of Education has provided funds to improve higher education
institutions’ capacity to implement curricular reform. One of its main strategies was the
creation of centres with a focus on Teaching, Innovation and Technology (CINDA, 2009).

In 2007, The Universidad Catolica de Temuco (UCT) became pioneer with the
establishment of the Teaching Development and Innovation Center - Centro de Desarrollo e
Inovacion de la Docencia, (CeDID) (Pey & Chauriye, 2011). UCT s located in the south of
Chile and serves one of the poorest regions of Chile, including a significant Mapuche
population.

In common with the few centres that were also established at this time, CeDID’s functions
were to support the development of the new educational curriculum model and train faculty
members in student-centred teaching strategies (Universidad Catolica de Temuco, 2007).
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Rationale for developing an evaluation and impact framework

The Chilean Higher Education Presidential Advisory Committee (Reich, et al., 2011)
established a need for measurable targets. However, as a new Centre, a comprehensive
framework to evaluate the impact of these programs had yet to be established. CeDID’s
measures used between 2007-2010 were centred on numbers of staff and students
participating, satisfaction ratings of students and staff, and other largely anecdotal sources
(Chalmers et.al., 2012; Kreber & Brooke, 2001)

The need for a robust evaluation framework for educational development programs was
recognised, but the lack of Chilean examples led CeDID to develop a framework informed
by international best practice.

By 2013, CeDID there were five Faculty Learning Communities (FLC) with the common
purpose of transforming the teaching and learning process. Each FLC used a different
approach and this diversity presented challenges to identifying meaningful ways to evaluate
impact. The traditional quantitative performance indicators were insufficiently nuanced to
capture the qualitative changes taking place.

The development of the CeDID evaluation framework began formally by the end of 2013,
building on the work of an Australian project (Chalmers et al., 2012) which had already
established the theoretical underpinnings of a framework. Over a period of four years,
CeDID extended Chalmers’ work (Chalmers & Gardiner, 2015) to ensure that it applied to
all CeDID’s educational development activities and disciplines (Turra & Moya, 2016).

Faculty Learning Communities (FLC)

FLCs are self-regulated groups (Cox, 2013), which build knowledge through shared
reflection (Buysee et al., 2003). They create collective work groups to improve teaching
and learning (Thompson et al., 2004).

At UCT, FLC processes start by analysing the situational factors of their courses (Fink,
2003), searching for, implementing, and evaluating new suitable teaching and learning
strategies. In collaboration with CeDID consultants, faculty members developed teaching
practices and resources and trialled these with their students.

As the implementation concludes, FLCs demonstrate their concern about evaluating the
implementation of the teaching initiatives through research, which aligns with one of the
goals of FLCs identified by Arthur (2016), such as the production of knowledge, in this
case, oriented towards the teaching and learning enhancement in university settings.

CEDID extended its educational development evaluation framework over the following
four years to ensure that it could be flexibly applied to all of its programs, and particularly
those located in the disciplines (Turra & Moya, 2016).
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CeDID’s methodology to develop its evaluation and impact framework

The flexible yet robust evaluation framework approaches the diverse needs of:

e Faculty to make judgments about their teaching;

e CeDID to evidence the impact of their programs;

e The University to inform its attainment of its planned goals; and finally

e The Ministry of Education on the effectiveness and impact of the funded programs

The CeDID Evaluation Framework drew on Guskey’s five—level model, which identifies
where educational development programs can demonstrate impact (Chalmers & Gardiner,
2015). These are 1) Teachers’ reaction to the development program; 2) Conceptual changes
in teachers’ thinking; 3) Behavioural changes in the way teachers use the knowledge, skills
and techniques learners; 4) Changes in organisational culture, practices, and support and; 5)
Changes in student learning, engagement, perception, study approaches.

There are four types of quality indicators for each level. These indicators have been
designed to evaluate the effectiveness of a specific programs’ practices and processes.
These also identify any changes or outcomes (Chalmers & Gardiner, 2015). Together, they
provide a “comprehensive picture of the quality of teaching and learning activities”
(Chalmers & Gardiner, 2015).

The different types of indicators (input, process, output, and outcome) (Chalmers, 2008)
and sources of evidence (Chalmers & Hunt, 2016) were organised into CeDID’s evaluation
matrix. This matrix also guides data analysis and evaluation, and frame the outcomes and
mechanisms (Bamber & Stefani, 2016).

The logic and principles used to develop the overall framework have been applied to the
FLC program to demonstrate how it can be used to accommodate the specific goals and
contexts of different programs. (Contact Author 1 for full details of the CeDID evaluation
framework matrix of indicators of quality and impact).

Impact evaluation of the Faculty Learning Communities (FLC) program

The evaluation framework for the FLC identified that changes in Faculty reaction and
changes in practice were critical areas to evaluate and so finding meaningful indicators of
these was important to identify.

Change in Faculty reaction

Input, process, output, and results indicators were identified, including suitable instruments
and data that would need to be collected (see Table 1).
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Table 1: Indicators and instruments to evaluate Faculty Reaction

INPUT PROCESS OUTPUT RESULT
Number of FLCs. Course transformation Number of FLCs. Deep learning oriented
Number of faculty in protocol. Number of faculty in redesigned syllabi.
FLCs. Analysis of course FLCs. Faculty satisfaction in
S Number of faculty situational factors. Number of faculty workshop program.
5 with a student- Syllabi analysis. with a student- Teacher satisfaction
S centred approach Satisfaction in centred approach with SLAs in
o before course formation process after course transformed courses.
é‘ transformation (workshops, transformation.
3 (ATI). certificate program). | Number of teachers
F Number of teachers Course transformation/ with SLAs after
with SLAs before innovation course
course dissemination transformation.
transformation initiatives

The information collected in this category helps the institution and individuals understand
how faculty responds to the different transformation initiatives. The number of people
involved in learning communities serves as a general indicator for UCT authorities and
MECESUP to account for the efficient use of the resources.

Indicators such as the results from the Approaches to Teaching Inventory (ATI) and the
procedural ones contribute to the improvement of the programs (FLCs and certificate
program). As an example, to assess disposition to student focused-teaching, FLC faculty
completed the validated ATI (Trigwell & Prosser, 2004). This instrument served as a
diagnostic tool (input) that allowed CeDID’s professionals to analyze possible difficulties.

The results showed that the teachers’ approaches were skewed towards the Information
Transfer / Teacher-focused approach. This data was necessary for the consultants and the
teachers themselves to be aware of when approaching the course re-design process.

Working with teachers who assume students learn by “being told about things” (Boore &
Deeny, 2012, p.127) provide the consultants with courses of action that need to be
undertaken. Examples of these are the reflection of the teaching practice, analysis of beliefs
towards teaching, and mediation towards a student-centred approach to teaching.

The value of using the ATI extended beyond its initial use in informing the professional and
curriculum development programs. When re-administered, it helped consultants identify
whether there have been changes to the teaching approaches.

Change in Faculty practice

Changing teacher-centred practices to student-centred teaching has proven to be difficult to
achieve. Teachers may change their understanding to being more student-centred, however,
changing their teaching practices is not an automatic progression (Chalmers & Gardiner,

369



A framework for the evaluation of educational development programs in Chile

2015). Evaluation frameworks, therefore, need to include indicators that will identify and
track changes in teaching practices (see Table 2 below).

Table 2: Indicators and instruments to evaluate changes in faculty practice

INPUT PROCESS OUTPUT RESULT
Academic Course transformation | Academic Transfer of innovation

erformance surve Protocol. erformance surve to other courses.
@ p Y p Y
g results for faculty ELC Protocol. results for faculty New innovation grants
Q members in FLCs members in FLCs of faculty involved in
S before course after course course transformation
c transformation. transformation. for escalation.
© Approaches to Approaches to Presentations/
(@] . .
c Teaching before Teaching after course conferences sent by
s course transformation transformation (ATI faculty in FLCs about
O (ATI Trigwell & Trigwell & Prosser, pedagogical

Prosser, 2004). 2004). innovation.

The Academic Performance survey is an instrument applied to students at the end of every
semester and has a focus on faculty performance. Although this is students’ perception, it is
an indicative record of past teaching performance and provides a general sense of common
teaching, before and after course transformation. Similarly, the ATI results show whether
faculty implement student-centred learning strategies.

The indicators target the dissemination of the innovation through academic work and how
the current programs impact on courses outside the scope of FLCs. Faculty Learning
Communities have been a critical educational development strategy for building faculty
teaching capacity and curriculum transformation at UCT. The monitoring of these
indicators has allowed the identification of an incipient FLC practice cycle. In this
sequence, the results obtained by the first FLCs have been instrumental in generating
interest in other teacher groups. Also, experienced FLCs have obtained access to
institutional funding, thus facilitating the permanence and scaling of the initiatives.

Conclusion

In this paper, we have described the rationale and processes of developing an evaluation
and impact framework on the effectiveness of education development programs that inform
participants, institutions and the sector, contextualised in one Chilean university and
illustrated using one example of a complex educational development program. The example
shows how the overall evaluation framework can be flexibly and robustly contextualised
through identifying specific indicators and outcomes.
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Abstract

The search for increasing the effectiveness of training leads to the use of
innovative technologies, which include gaming. The purpose of this article
was to identify the extent and nature of the introduction of gaming methods in
the educational process of the Russian State Social University. The paper
used a comparative analysis of students and teachers assessment of
management training using the gaming of the educational process. The
empirical basis was the results of a sociological survey conducted using the
Google Forms online service. 48 teachers and 178 students took part in the
sociological survey. As a result, it was possible to establish that the
introduction of gaming in the university is controversial. Despite the
understanding of the usefulness of gaming by university employees, only 29%
of teachers constantly use gaming methods. Students are dissatisfied with
this, noting that gaming techniques are either fragmented (54%) or not used
at all (37%). Students with a desire to participate in classes with gaming
methods, especially in an integrated business game. Achievement of students'
success at the class increases their social status. The study showed that the
potential for gaming is not fully used.
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1. Introduction

In the last decade, the dynamics of the development of society is increasingly growing. This
affects all sectors of the economy and education, including. At school with students,
gaming technologies are increasingly being used in accordance with the age of
schoolchildren. Teachers, taking into account the peculiarities of child psychology,
effectively and fairly professionally apply gaming methods in the course of training. The
situation is somewhat different in the sphere of higher education. Students of the Y and Z
generation, who have grown up on the wide application of computer games, social
networks (Zdravkova, 2016), technologies and innovative models in all spheres of life
(Landers & Armstrong, 2017) come to universities. The pedagogical staff, especially the
scientists of the older generation (generation X), often build their training courses, relying
on the classical forms of conducting classes, and rarely using gaming methods. As a result,
there is a contradiction between the need for students to obtain information, professional
knowledge, competencies in the form in which they are accustomed, which is more
accessible and better absorbed and the ability, the desire of the faculty to gamble the
learning process.

The problem of gaming is the concern of theoreticians and practitioners around the world.
This refers to business, government structures, representatives of the education sector
(Alvarez et al, 2017, Miguel et al, 2017, Rogach et al, 2017). Age and gender specificities
of gaming are studied (Marti-Parreno et al, 2016), security and confidentiality (Baxter et al,
2016), cognitive learning (Lumsden et al, 2016). Game methods are considered when
forming a youth policy (Vinichenko et al, 2017).

The main result of the study of Spanish scientists at the University of Valencia was that the
use of Information and Communication Technologies (ICT) and classroom gaming in the
classroom improved the motivation and training of students, especially those who were less
motivated (Serrano and Fajardo, 2017). American scientists for this offer to use regular
online assignments (Moore & Pearson, 2017). Another group of researchers suggests using
game methods in making managerial decisions (Wittenbaum et al, 2004).

As the study of the Spanish scientists Polytechnic University of Valencia shows, the use of
smartphones in physics training has generated satisfaction and interest among students
(Sans et al., 2015).

Using the Dutch experience of gaming training of students with the help of the business
game Logistic Support Game (LSG), it was possible to enhance the joint activity of trainees
with the distribution of roles for the development of competencies, interaction and
autonomy (Martinetti et al., 2017).
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German scientists proposed the integration of gaming management systems and training to
create gaming techniques (Bartel et al., 2017). Russian researchers have revealed the
advisability of using gaming techniques in developing a reserve pool (Kirillov, et al., 2017).

In general, the use of gaming methods increases the effectiveness of education.

2. Methodology

To improve the effectiveness of training managers in the Russian State Social University
(RSSU) was chosen course for the gaming of the educational process. In January 2016, a
program was developed in which the gaming process was divided into three phases,
identifying at the end of each stage the nature and extent of the introduction of gaming
methods into the educational process. The first stage of 2016-2017, the second phase of
2018-2019, the third phase of 2020-2021.

The first stage began with the study of the Russian and international experience of gaming
training. May 18, 2016, the Moscow Scientific and Practical Conference was held:
"Geomification: business and society”, which examined and summarized the latest
achievements in gaming and defined the tasks for the application of gaming methods in the
training of management personnel. The whole faculty of the Russian State Social
University was involved in the process of gaming. Each teacher developed and applied his
own version of gaming methods in conducting lectures and practical exercises. The main
organizer of gaming was the faculty of management. Representatives of the business
partners of the ANCOR personnel holding and the group of companies HeadHunter were
involved in the management system to transfer experience of gaming. They conducted
master classes and demonstrated in practice gaming methods of teaching.

In the interest of assessing the effectiveness of work at the first stage, a methodology was
developed to identify the extent and nature of the introduction of gaming methods in the
process of training managerial staff and the satisfaction of students and teachers with the
gaming of the educational process. Complexly applied methods of typological, historical-
genetic, comparative analysis. The empirical basis was the results of a sociological survey
conducted among students and teachers of the Russian State Social University in January
2018. The survey was conducted using the Google Forms online service. The collected data
were processed using mathematical statistics. Then, a comparative analysis of the
assessment of students 'and teachers' training of managerial personnel on specified
indicators was made based on the gaming of the educational process. 48 teachers and 178
students took part in the sociological survey.
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The aim of the study was to identify the extent and nature of the introduction of gaming
methods in the educational process through the assessment (satisfaction) of students and
teachers of the gaming process in the university.

3. Results

The importance of gaming technology for obtaining knowledge and professional
competencies was noted by 37.5% of teachers, 27% were of secondary importance and 15%
were not singled out among other technologies. The opinions of students on this issue
generally coincided with the assessment of teachers. The importance of gaming technology
is also put on the first place - 43% of students, a secondary role was noted by 29% and
13.5% of students named equal in relation to other technologies in the matter of obtaining
professional competencies.

Constraints to the introduction of gaming technology for teachers are a large amount of
time to prepare for the lesson (52%), a large training load (46%) and lack of motivation for
the teacher to conduct classes with elements of the game (23%).

A special place was occupied by the answers to the question: "How often are gaming
technologies used during the lesson?" Most teachers sometimes use gaming technology
(62.5%). Only 29% of teachers use gaming technology on a continuous basis. This is
dissatisfied with the students. 54% of respondents noted that only gaming techniques were
used fragmentarily, and 37% of students were disappointed that the classes were generally
conducted without the use of gaming technologies.

21% of teachers believe that the achievements (successes) received by students in classes
using gaming methods increase the social status of students; 37.5% noted the indirect
nature of such influence, and 21% of respondents expressed the opinion that they do not
influence the social status of students at all. The students themselves gave more votes in
favor of indirect influence (41%) and increasing their social status from success in gaming
sessions (30%). 11% of students noted that such activities have no effect on their social
status or have little effect.

Almost half of the teachers believe that practical training with the elements of the game is
the most interesting for students (46%). On the second place were lectures with the game
methodology (25%). Students were also more interested in practical exercises with
elements of the game (54%) and lecture classes with gaming techniques (21%).

The assessment of the technologies used by teachers and students did not coincide.
Teachers often use case studies (71%), brainstorming (59%) and complex business games
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(48%) most often in class. Students would like to see complex business games (62%), case
studies (45.5%) and brainstorming (42%).

4, Discussion

The importance of the influence of gaming technology on the quality of obtaining
knowledge and professional competencies was highly appreciated by 37.5% of teachers and
43% of students. The rest of the teachers give them or a secondary role or do not give them
any significant significance at all. This indicates a weak awareness of teachers about the
possibilities of such forms of conducting classes, little experience in the use of gaming
methods, low motivation and the lack of a desire for continuous development of
pedagogical skills.

The nature of the impact of achievements (successes) in games with gaming technology on
social status was higher by students (30%), (teachers - 21%). Students really felt the growth
of their authority after a successful performance in such occupations. This should be used
by teachers and more actively use this resource to improve the quality of classes. The effect
of the "winner" in the classes and after their graduation is sometimes not clear, but a
prolonged nature.

The greatest interest among teachers and students is caused by employment with the use of
gaming technologies, and priority is given to practical exercises using gaming techniques.
In these classes, students are most deeply involved in the process of obtaining knowledge,
and the competences obtained are firmly and easily accessible.

The opinion of students and teachers on the frequency of the use of gaming methods did not
coincide. Teachers believe that they pay much attention to the use of gaming technology in
the classroom - 29% - constantly, 63% sometimes they use it and 5% never. Students have
confirmed only that gaming methods are sometimes used by teachers (54%). Only 4% of
students agree that gaming technology is often used in the classroom and 36.5% of students
said that they have never been used. This suggests that not all gaming technologies are
perceived by students as such. The understanding of gaming technology among teachers
and students is different. The differences in the vision of this process for the generation X
and for the youths of the Y and Z generations are affected. In this regard, it is advisable for
teachers to more deeply study the needs and forms of information perception among
modern students.

In gaining knowledge and professional competencies, students give priority to complex
business games, case studies and brainstorming. These classes were highly appreciated in
view of the fact that they develop a set of professional competencies, a systematic approach

377



Implementation of game methods in the preparation of management personnel

to the development of the profession is being formed. Teachers are more focused on
creating content for distance learning, so the case study is highlighted.

Positive assessment of students and teachers received a practical lesson with a division into
two opposing teams and a group of experts. On it students in a game form receive soft skills
and hard skills. However, sometimes after the session, there is an element of conflict and
discontent among the losers of the contest participants and group leaders, dissatisfaction
with the assessment of experts.

5. Conclusion

The introduction of gaming in the university is controversial. With an understanding of the
usefulness of gaming, only 29% of teachers constantly use gaming methods in class. The
deterrent effect is influenced by such factors as a large amount of time to prepare for a
lesson with gaming technology, a large training load and a lack of motivation for the
teacher to use gaming methods in class. Students with a desire to participate in classes with
gaming methods, as they are more deeply absorbed in the material, professional
competencies are acquired, and the achievement of success in the class increases the social
status of students. The most popular among them is the complex business game. However,
the potential for gaming is not fully used.

To improve the effectiveness of the educational process, it is necessary:

1. Actively study and develop the theory and methodology of the gaming process of the
educational process, participate in international conferences on gaming.

2. To improve the motivation of teachers and students to intensify the preparation, conduct
and participation in classes using gaming methods.

3. To propagate the best practice of gaming of classes by conducting master classes,
demonstration classes involving business partners and colleagues from other universities.

4. To introduce advanced gaming technologies into the educational process using electronic
means, distance learning.
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Abstract

This submission deals with the personality of a university teacher as a
member of an academic environment and a bearer of academic culture. The
work also includes the results of a quantitative survey executed via
questionnaire presenting the FF UCM (Philosophical Faculty of St. Cyril
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University education develops and changes in the same way as the society itself. Therefore,
the role and position of a university teacher from the perspective of his/her educational
activity, scientific research as well as his/her overall influence of the students” personality
also changes. The preference of materialism in the life style of people and a lack of respect
for the principles of humanism and democracy in society, that bring changes into human
behavior, reflect themselves in the university academic culture as well. University teachers
should, therefore, be the bearers of positive academic behavior, which is manifested in all
of their activities, but in connection with the development of students” personalities mainly
in their educational activity. How did the educational activity of a university teacher change
compared to the past? The question is not difficult, but despite this we find out by analyzing
the literature, that the fundamentals of educational activity haven’t changed. What has
changed is the environment in which it takes place.

Z. Kolaf and co. (2012) describe a university teacher as an expert in a particular scientific
discipline, who has a mandate to lead the teaching of university students in his/her field of
expertise and at the same time fulfills tasks in the area of science, introduces and defends
the results of his/her research work, that leads to preparation of scientific and educational
texts. According to D. Linhartova (In. Slavik and co., 2012) the term university teacher
encompasses his/her pedagogical activity. The author puts the teacher into a role of an
expert who takes part in the students” socialization, in boosting students” responsibility for
their education and in the position of a manager she sees him/her as a facilitator of students”
education. She also emphasizes the teacher’s duty to analyze his/her own activity and its
educational impact. It is obvious that educational activity occupies a priority position in the
work of a university teacher, through which he/she develops the personality of university
students. Therefore, it requires an adequate attention.

When taking into account general psychological findings, that social behavior is also a
function of the behavior of others, it is necessary to pay attention to the teacher-student
relationship, which is often characterized by dominance. The teacher acts as a guide and
leads a student’s educational activity and, therefore, he/she is often declared, but also
perceived by students, as the superior. In the interest of developing students” personality
and improving the quality of the educational process it is necessary to change this incorrect
identification into a partner-like relationship, which is mutually enriching. J. VaSutova
(1999) states, that a teacher-student relationship should be collegial with just a slight level
of superiority. This level might be expressed as a teacher’s natural authority. “A teacher
should be the bearer of the culture of relationships he/she requires from his/her students,
he/she should be a person of principle, but at the same time tolerant, have high expectations
of the students as well of his/her own pedagogical performance in the educational process
and last but not least a teacher should be friendly and respectful of a student’s personality.
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The attitudes and relationships of a university teacher are reflected into the attitudes of the
students toward the teacher himself” (Sirotova, 2012, p. 127).

In general, culture is defined as a set of habits, relationships, institutions, arts and other
features characterizing a society or a social group. The term itself derives from a Latin
word cultura, which means “to cultivate” (Gazova, 2009). Culture is part of social
relationships in a society, relationships and behavior of individuals in a certain social group
and it is necessary to cultivate it continually. Each social group is characterized by a certain
culture of relationships, which derive from a historical nature of its origin and are modified
by the society itself. Materialism, focus on consumption, lack of respect towards humans,
which are endemic in society today, all spread into the university environment as well and
become reflected in academic culture. Academic culture is formed by the academic
atmosphere in the university environment. V. Sucha (2010, p. 69) considers academic
atmosphere an abstract category, that cannot be defined, it cant be written down, but either
we feel it or we don’t. He compares is to human love, which cannot be clearly defined, but
a person feels it, when he loses it. “Academic atmosphere in the life of a university is
needed in the same way as love is needed in the life of a human”. Although the author
states that academic atmosphere cannot be described, he offers its “building blocks”, which
are:

- Public discussions, which are the tools of an idea, of its defense, but also a public test of
its acceptability and value. Public discussions should be neither personal nor offensive to
other participants despite the fact that they are open and often critical. Criticism shouldn’t
be considered a personal attack as well as a personal attack shouldn’t be hidden behind an
expert critique. Open, meaningful public discussions help create a positive academic
atmosphere.

- Public lectures are activities offering room not only for university teachers and students,
but also for scientists and experts from the field as well as the public. An appropriate
combination of subjects, careful preparation, promotion and realization of public lectures
can help enrich the academic atmosphere of a university in the expert area.

- Openness towards art and culture as a tool of social communication and as a space for
social contact and penetration. Organization of art related events could enliven the
academic stereotypes and open “the windows into another world”, which is seemingly
fundamentally different from the world of education.

- The ethical dimension. V. Sucha (2010, p. 72) emphasizes its importance with the idea:
“without ethics and morality a university would be just a shiny apple that is rotten to the
core”. He recommends, that every university prepares its own ethical codex and sets up
ethical commissions, which would deal with prevention and judgement of contentious cases
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of codex violations. A university should find a way to include morality and ethics into the
basic principles of its existence.

The personality of a member of an academic environment dominates in all of the above
stated “building blocks”. The members of an academic environment are university teachers,
university students, scientific workers and other experts. And, as stated above, the academic
culture is formed mainly by the relationships and behavior of the members of an academic
environment. University teachers should be the bearers of academic culture, should create a
positive academic atmosphere and thus influence the development of students” personalities
as well as the overall development of a university environment and its positive view in
society. It is, therefore, necessary to focus on the issues of university teachers” personality
and of its perception by university students.

The theoretical background is followed by a survey focusing on the satisfaction of FF UCM
students with various aspects of their study. The survey took place in the year 2017 with the
help of a questionnaire created by a commission of quality control at FF UCM and its aim
was to find out how satisfied the students were with their choice of school, the process and
organization of their study, with accommodation and board, free time, but also with the
study subjects, the realization of the teaching and the teachers. In regards to the subject of
this work, we only present the results pertaining to university teachers.

So far (at the time of preparation of this article the survey hadn’t been concluded) 193
students of bachelor and master study programs from all years of study and study programs
at the FF UCM took part in the survey. The collected student opinions are stated in total
sums for the entire sample of survey subjects with selected quotations of verbal comments.

A university teacher is evaluated by students based on basic qualities characterizing his/her
personality. It means his/her education, skills, personality traits and character.
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The “other” category related mainly to the personality traits of a teacher and his/her
character. It, however, also included assessments closely related to the previous criteria. A
university teacher is positively assessed when he/she possesses these traits (in order from
the most commonly occurring to the less often occurring ones):

- Humane approach and amiability — it means the love of students expressed in the quality
of pedagogical work, in an attempt to get to know them as much as possible and to consider
them equal partners. ( ... “Humanity, respect of students. I'm presenting a case of a real
professor of our faculty. Deep respect.” “Humane approach, amiability, immense
willingness to help and a perfect knowledge of his field...”, ...”Humanity, but there are
some, who lack this quality”...).

- Willingness — an attempt to accommodate the students or to help is one of the most valued
qualities among students. It depends, however, how this willingness is interpreted, as it may
involve a wide range of possibilities. (...”every time, there is problem, either a technical
one or we don’t know something, or anything, we know we can write to him and he always
sorts it out.” , ... “She is always willing to give advice even if a student approaches her
with a problem not directly connected to her competencies or to the competencies of the
department”).

- Pleasant conduct and appearance - are often important factors influencing students
activity and motivation to work. (... “overall appearance and impression are also very
important, ...”it is apparent that he really enjoys the subject he teaches and this enthusiasm
transfers onto students”, ... “stylishly dressed” ...).

- An ability to motivate and captivate — according to students a teacher is good, when
he/she is able to captivate via his/her knowledge, organization of his/her work, his/her
qualities, but also if he/she is able to motivate. (...”some repeat themselves quite often, they
are boring, unable to captivate students”..., ...”his preparation for lessons — a teacher
should know what he wants to teach the students and his teaching shouldn’t be chaotic” ...,
...”character traits are fine, ability to engage, enliven the lessons, humanity”).

There had also been a few negative phenomena and teachers” qualities emerging from the
students” statements. Teachers should try to eliminate these in their work.
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The “other” category included mainly the phenomena already listed in the graph. However,
the most common had been the following:

- Irresponsibility — students negatively view teachers who are not thorough in their
work, in preparation for their pedagogical activity or in their realization and those who
arrive late for their lessons. (... “not prepared for lessons, boring, prolonging the lessons at
the expense of students” free time (sometimes even the whole break)”, ... “unpunctuality,
repeating the same thing over and over (and then being late with the curriculum)”).

- Teacher’s arrogance, inadequate conduct — students often stated their experience
with teachers” arrogance and mockery of students. (... “the way he expresses himself at
lessons is shown through elements of haughtiness and ridicule of students”..., ... “arrogant,
superior approach to students, he makes us feel it at almost every lesson, ... “self-conceited,
he acts in a condescending way toward some students, he belittles them in front of the

group,...”.)

- Bias, preferring some students over others — university teachers often don’t realize
the consequences of their biased behavior towards some students or obvious preference of
some students over others. (... “non-transparency and a change of rules during the
semester”, ... “Superficiality, subjective approach to students based on sympathies,
unfairness’).

- Inadequate presentation skills — a university teacher should possess adequate
verbalization skill and according to students” statements should be able to present his
knowledge not only verbally, but also via technical tools, which are currently considered
desirable and necessary. (...”awfully long slides, which we have to transcribe and at the
same time take notes of what he talks about — impossible to do two things at once”, Data-
video projectors, which are in all the class-rooms, are used by less than half of the
teachers.”)
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Teachers that behave arrogantly and are unable to captivate students through their expert
knowledge or through linguistic or technical tools are not viewed as experts by students It
is, therefore, natural that these negative qualities stated by students cannot lead to a positive
influence of students or to the improvement of educational process quality and a teacher’s
own work.

Based on the students” statements from the questionnaire, we can assert that university
teachers are subjected to much demand relating not only to the time needed for preparation
for lessons, but also to the qualities of their character, their knowledge and the ability to
captivate. This demand undoubtedly influences students” perception of a teacher, but also
their overall attitude towards individual study subjects and university study itself. Both the
positive and the negative qualities the students mentioned were based on their own
experience. According to students a teacher should, first of all, be able to captivate, be an
expert in his/her field of study with adequate pedagogical skills, but at the same time also
be humane, have a good sense of humor and be willing to help. These qualities seem to
have a significant influence on students” attitude toward their university study.
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Abstract

It is necessary to pay increased attention to the managing of emotions, to
motivation and empathy, which requires most of all an individual approach
to pupils in the process of teaching. This scientific study focuses on
motivating and demotivating reactions of teachers and their impact on
positive and negative emotional experiences of pupils during lessons. Our
goal was to find out, if there are differences between emotional experiences
of pupils taught by teachers, whose motivating had a positive character, and
pupils of those teachers, whose motivating had a negative character. We
have executed a quantitative research supplemented by a qualitative analysis.
The research sample consisted of students of higher secondary education and
their teachers from secondary vocational schools in the Trencin district. Ten
teachers and 375 students had been included in the research. We have
identified the differences with the help of a method of microteaching analysis
with the use of analytical scheme AS9 (author is Miron Zelina) and a
modified version of the Questionnaire of Emotional Experience. The
questionnaire contains entries focusing on positive and negative experiences.
In both variables we have observed a statistically significant difference with
students taught by Teacher 10, whose motivating had a negative character.
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The impact of teacher’s motivational influence on pupils”emotional experience

1. Theoretical background

The issue of motivation is one of the most topical and most discussed pedagogical theories
and praxes of today. It is the level of motivation and the teacher’s activities related to it that
influence not only the quality of pupils” results, but also their emotional experience. The
statement of M. Nakonecny (2014), that without motivation there are no emotions and
without an emotion there is no motivation, makes us conclude that emotions and motivation
are closely interconnected. In the sense of the above stated W. McDougall and M.B. Arnold
(In Nakonecny, M. 2000) also considered emotions to be an organic component of
motivation. Also K.B Madsen (In Nakone¢ny, M. 2000) introduces two basic concepts of
the relation between emotions and motivation. He states that emotions are on one hand a
sign of motivation and on the other hand they become the condition for motivation.
According to the author these two concepts are not in opposition with respect to the fact
that some emotions directly motivate (fear) and that some names for the emotions are at the
same time also motivating terms. Motivation is thus a way of achieving a set goal and
emotions form the result of a situation that either supports or threatens the achievement of
the stated goal.

The issue of emotion was also the research subject of R. Pekrun (1998). He proved that
internal positive emotions have a positive influence on motivation, while negative emotions
reduce motivation. In other words, to induce pupils” motivation a teacher should utilize
their positive activating emotions and minimize the formation of negative ones. N.
Eisenberg, et al., (In Schulze, R. - Roberts, R. 2007, p.79-80) supported this notion by
stating that pupils with positive emotions, who approach new and different situations
eagerly, are more likely to expose themselves to learning opportunities that help them
understand the reasons for their emotional experiences and their subdued nuances. In
regards to the school environment, it is the class itself, that in given moments influences
pupils” experiences the most. Based on the afore-mentioned material, we must stress that
the essence and quality of the teacher-pupil relations affects not only pupils” behavior, but
also influences the level of educational and motivational impact, while at the same time
affects the emotionality of teaching. There were other authors, who were trying to make the
connection between motivation and emotions on an empirical level. They included U.
Schiefele (1996), A. Erez and A. M. Isen and R. Pe