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Now more than ever, the social demands on the University require huge amounts of creativity to respond to
the socio-economic context of today’s society. Creativity is an ability that requires teamwork as a framework
for discussion of the particular ideas of its members, and a scenario for the development of necessary attitudes
of tolerance.

The experience described was developed with the help received by the University of Seville, within the Call for
Teaching Innovation and Improvement Projects of the University’s First Teaching Plan during the 2010-2011
academic year, in a subject corresponding to the second term of the first year of Building Engineering. The
experience was designed to develop a very short video with subject-related content to motivate the
development of creativity among the students, and which would allow them to understand their own strengths
and weaknesses in this area. It was also designed to achieve certain transverse competences included within
the learning objectives of the subject, such as the ability to communicate through word and image in the
context of a project in which teamwork is promoted.

Given that such competences are always difficult to assess, the experience also sought to explore different
approaches through peer assessment (using rubrics designed specifically for this case) and assessments
involving agents external to the educational process.

The results obtained show that, from the context of teaching technical subjects, it is possible to develop
creativity together with the specific knowledge of the subject, and this experience is proposed as a new model
for its teaching.
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1 INTRODUCTION. CONTEXT OF THE SUBJECT

One of the most important aspects of the recent university adaptation to the framework of the European
Higher Education Area is, undoubtedly, the need to ensure that students have acquired certain professional
competences upon the completion of their educational period. The various teaching programmes have been
the first to establish an initial segregation between those competences which have come to be known as
specific and those referred to as generic or transversal.

The traditional theoretical and practical structure of the different subjects that make up any engineering
degree, coupled with the existing time constraints, is conducive to the different educational programmes
primarily seeking to develop their own specific competencies. Thereby, the tools and mechanisms necessary to
ensure that students acquire those generic competences are left in an ambiguous and indeterminate space, a
kind of “no man's land” and, of course, without any attempt to assess those competencies.

.
Journal of Technology and Scie
e ISSN 2013-6374 - Print-ISSN 2914-%49 -D



mailto:dian@us.es
www.jotse.org

Journal of Technology and Science Education - http://dx.doi.org/10.3926/jotse.34

As engineers, our most quoted value should be our ideas, but we cannot know our capabilities if we do not
promote the opportunity to exercise them.

The course in which this experience was gained was Materials |, which is given within the second term of the
first year of the Building Engineering degree. It is a subject with 6 ECTS credits and is allocated a total of 30
hours theoretical teaching, and another 30 hours allocated among problem solving classes and laboratory
practice. The theoretical and practical teaching (problems and laboratory) are assessed independently.

The teaching project of this subject sets out the need to train the student to obtain a series of generic

competences, including: “capacity for reasoning, discussion and presentation of their own ideas”, “capacity for
” “

communication through word and image”, “aptitude for oral and written communication”, and “capacity for
autonomous learning”.

The project presented in this paper was applied in a group of 64 students, of which 49 participated voluntarily,
and who were distributed in 19 working groups. The project was undertaken in three attended sessions of two
hours each. It was also estimated that the student should dedicate 18 hours of free time to the project. The
attended sessions were conducted in the theory classes and consisted of a first phase of group brainstorming,
followed by a phase for the presentation of the various video production techniques by the group of experts
and a final phase for the exhibition of all the work. The project was given a timeframe of eight weeks, during
which specific tutorials of one hour a week were established. These tutorials were intended to monitor the
work and to answer any questions, both technical and conceptual, that might arise during the project. The
broad timescale of the project enabled the students to reflect and bring the content of the work to fruition,
allowing them to organize their attendance at tutorials (which should be in group form) and to be able to
combine the work with their other scheduled obligations.

The project teaching team consisted of the subject teacher and three professionals in the field of audiovisual
production acting as a group of experts.

The initial idea for the project came from a survey, made at the end of first term, of the same group of students
that would go on to undertake the project in the second term. Coinciding with a critical session held on the
subject of a travelling exhibition of models that was held in the grounds of the school, the students were asked
a series of questions to find out how many of them considered what they had seen, to be nothing creative,
moderately creative or very creative. None of them considered the models as “nothing creative”. Only a few
were identified as “very creative”. Most preferred to classify them as “moderately creative”.

However, what does being “moderately creative” mean? How can we measure our own creativity? No one
asked what it meant, which showed us an interesting gap in this aspect.

The work that was proposed to students had the objective of encouraging reflection about the possibilities of
light as a building material. What is it or what is it not? What might it become? What does it represent when it
exists and when it does not, or when it is reflected, alone or with other materials? They were encouraged to
play with light, discovering its transformations, its different states, and more.

To do this, it was suggested that they address the knowledge of the construction materials from a different
perspective. Not as a series of objects in themselves, but as elements whose diversity could produce different
perceptions and emotions in the observer. All this from the relationship between these materials, which
students begin to know through theoretical and practical lessons, and an element that cannot be abstracted:
light.

The question that was put to them as the core of the project was: Do you believe that light is a building
material?

The objective of the project was the development of a video with a maximum duration of 90 seconds, through
which they could express their opinion about the question, using resources typical of this medium, with verbal
speech, music, images, etc. The technique for the preparation was free.

It was intended to encourage the student in finding the information and resources needed for the
development of the work, using the strategy of incorporating them in an active learning methodology (Anguis,
2008; Anguis, 2010). This was hoped to establish synergies which would enable them, in the future, to improve
their learning throughout life.
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2 OBIJECTIVES OF THE PROJECT
This project had different objectives:

e To turn the classroom into a laboratory, i.e. a place to analyse and explore concepts whose meaning is
known intuitively, but whose knowledge is unknown.

e To awaken the imaginative creativity of the students through play, through the teaching challenge, to
enable them to transform an idea into images and words.

e To exercise this competence with the transforming challenge, with the flexibility and originality of
thought, by means of an active and personalizing activity, while being socializing and cooperative, leading to
new ways of thinking and feeling.

e To develop the technical capacity of the student to be able to communicate their thoughts through
word and image, with current resources and technologies.

3 METHODOLOGY DEVELOPED

From the start, this project was not conceived as an extra-curricular activity independent of the subject
programme of Materials I, but as a methodological innovation to achieve the generic transverse competences
included within the course syllabus.

To carry out this project, several working groups of 2 to 3 students were freely organized among themselves.
The project was undertaken voluntarily by a total of 49 students, representing 70.3% of the pupils who were
taking the course.

A plan was established with the students, within the fifteen teaching weeks into which the term was organized,
which did not interrupt the progress of the subject teaching. The presentation of the work was made in the last
week of the course, after the conclusion of the course interim exams.

The project was coordinated by the subject teacher who participated in all the theoretical sessions, in addition
to attending the established complementary tutorials. Also, three professionals were selected for the team of
experts whose activity was focused on the area of development of interactive visualization projects, visual
experimentation and audiovisual productions.

Also, through being proposed as a voluntary activity, scoring criteria additional to the final mark obtained in the
course was established.

The assessment of the work was made using a hetero-assessment system that included a peer assessment with
the one made by the teacher and the group of experts invited to the project. This also allowed the analysis of
possible differences between the teacher's assessments and those of the group of experts.

Throughout the whole project it was intended that the work environment would approximate more to that of
play than to the scholastic. As in any game, it was proposed to develop the exercise through the promotion of
peer relationships, shared thinking, enjoyable work and teamwork (Serrano, 1996), with the understanding
that these strategies could provide an innovative but valid learning system.

Each group approached the proposed theme from their own point of view.

The methodology used was divided into the three parts detailed below.

3.1 Formation of the Work Groups. Brainstorming

To inculcate our students with this necessary atmosphere, we provoked them, from a creative position, to help
them to open fields of thought that they could later develop, the first session was conducted using the
brainstorming technique (Prado, 2000). This technique had already been used with the same group during the
first term which allowed the right climate to be quickly established, allowing them to express themselves with
more freedom and spontaneity.

During this first session of the project, it was important that it was the students directing debate among
themselves. The teacher only ordered the ideas that emerged and re-launched the dialogue on those occasions
when the subject seemed to run out of steam.
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During this session, the students were questioned about aspects that might lead to understanding light as a
building material. There was discussion about the qualities of natural light, the various forms of artificial light
and how the same object could change its setting by changing only these aspects. How could we define, as with
any building material, its essential properties related to texture, colour, brightness, etc.? How then to specify
its mechanical properties?. Could we use a building material whose intrinsic qualities were so changeable, so
mutant? How were our subjective and individualized emotions going to be affected by the objective qualities of
this material? They were also asked about darkness: Could it also be considered a building material?
Throughout this process, the action of the teacher walked the fine line between motivation and challenge,
trying to push them just enough so they started to film themselves in the new scenario presented to them, so
alien to the classic teaching scenario to which they were so accustomed and in which they were so
comfortable.

3.2 Contribution of the Experts on various Types of Communication through Video

Like any process of knowledge which seeks to integrate any current technological innovation, the students had
to be provided with the knowledge necessary to enable them to successfully approach the development of the
project. To provide these initial tools, the team of invited experts introduced them by means of a two-hour
theory session on the various techniques for the capture and processing of images for video. This team of
experts subsequently participated in the assessment of the presented papers (Aldarias, 2010).

3.3 Development and Preparation of the Work
Each group of students arranged 60 days for the information search and development work.

During this period an additional tutorial of one hour per week was established. This time was designed to
monitor the work and resolve doubts, about both the technical shortcomings that the student might have in
producing their work, and questions that had been raised related to the focus of the work (Martinez, Santos &
Padilla, 2011).

4 PRESENTATION OF THE PROJECTS AND ASSESSMENT CRITERIA

4.1 Presentation of the Work

Prior to the presentation session, all participating groups submitted their work in video format. The
presentation took place in a two-hour session, attended by the students participating in the activity and the
other students in the class who had not participated in the project, but wanted to attend. A total of five
participating students, corresponding to two working groups, did not attend the presentation of their work,
although they were equally shown and assessed. The number of students who attended the assessment was
52, including the 44 pertaining to the workgroups.

Together with the students, the works were seen by the teacher and the expert group who had participated in
the initial theory session of the project.

The works submitted were numbered from 1 to 19, with the number of the work to begin the presentation
being selected at random. The presentation continued from this number sequentially corresponding to the
number assigned when the works were submitted.

Most work presented used the stop motion technique, with the inclusion of music and/or additional dialogue.
In most cases the images were made directly by the authors, obtaining movement from the montage of
successive still images shown at higher speed.

The works were shown without any prior presentation by the authors, in order to ensure, as far as possible, the
fidelity of the visual message. After the presentation of the work, the attending students were asked to give
their opinion on the score sheet/rubric that had been previously distributed. A small discussion was then
begun, where students, teacher and the expert group expressed their views on the shown work.

4.2 Assessment Criteria

As indicated above, the subject teaching project did not have its own time space delimited for the development
of such competences. Neither were parameters set that would allow them to be assessed, with the assessment
systems and criteria only specified in relation to the knowledge of the student on the thematic blocks, in which
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the course was structured. This, coupled with the voluntary nature of the activity, made it advisable that it be
assessed as an improvement in the student's overall grade.

Being aware of the difficulty of assessing such competences, we decided to conduct a participatory evaluation
system that integrated the assessments of the teacher and the experts as well as the peer assessment
conducted by the students themselves (Martinez & Cadenato, 2010).

Name of student

School of Building Engineering
Materials I. Department of Architectural Buildings Il
Assessment Rubric for Educational Video

0-1 Poor

2 Below
average

3 Average

4 Above
average

5 Excellent

Image Quality

The images are boring
or very small. They are
not their own

More than half of the
images are incomplete
or boring. They are not
their own.

Most of the images are
clear, but they are not
their own

Most of the images are
clear, and they made
them themselves

The text in the images
is clear and can be
easily read. All the
images are clear and
made by themselves

Sound Quality

Sound is not included

Includes sound, but it
does not fulfil the
purpose of the project

The sound is
incomplete

The sound is complete
but it does not coincide
with the presented
image

The presentation of
the subject is clear and
concise, and fulfils the
purpose of the film.
The voice is that of one
of the students of the
group

Effects and Transitions

Includes too many
effects, which distracts
from the purpose of
the video

The effects and
transitions contribute
to the purpose of the
film

Duration

Its duration is
completely
inappropriate for the
message delivered. It is
very repetitive

Its duration is highly
appropriate  for the
message transmitted. |
think the time used is
absolutely  necessary
for its content. Perfect
timing

Originality ~ in  the
approach to the subject

After seeing the video,
do we have just some
idea of what the
authors  wanted to
express, or do we
understand it very
well?

Structure/Organization.
Is there a line of
argument or is it an
outpouring of images?

Does the content really
address the subject?

Does the approach to
the subject provoke
emotion in the viewer?
Is it attractive,
amusing, etc.?

The work reflects an

interest in the
approach to its
production

Overall score of the
level of work
undertaken
Effort/work/interest
developed in

undertaking the work

Table 1. Assessment tool used to assess the presented videos

The peer assessment was carried out using a hybrid instrument that linked a work rating scale with a rubric
designed specifically for this project (Garcia, Terran & Blanco, 2009, Torres & Perea, 2010). Some proposals of
various authors (Eduteka, 2011; Borges, 2011; Nufiez Molina, 2011) served as the basis for the preparation of
this assessment tool, but, given the special case of this project, they had to be adapted to its particular needs.
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The issues assessed using the rubric included issues such as quality of the presented images, sound quality, the
effects and transitions used, appropriate working time in relation to the transmitted message, originality in the
manner of addressing the subject, the existence of an argument in the presentation, the interest shown in the
development and presentation of the work, etc. The questionnaire allowed a score of 1-5 in each of the
sections. This rating scale, as already indicated, was distributed to students before viewing the videos, in order
that they knew, a priori, which aspects to assess.

All the students who attended, whether they participated in the activity or not, assessed all the work except
their own. The assessment tool included the name of the student assessor.

Due to the uniqueness of the project, it was suggested at the outset that the teacher's assessment would be
compared with that of the group of experts invited to the project. The assessments made by the students were
also compared, to achieve greater objectivity and balance in the formal assessments of the contents.

The scores obtained for the presented work were added to the marks obtained by the students in the theory
block of the subject. Two points were assigned to work that reached a high average score, calculated from the
twelve items rated (3.91). One point was assigned to an average rating of the work presented (2.89). Work
located between the two limits was scaled linearly. Work whose value was below the average of the ratings
was scored with 0.5 points.

The assessment tool used can be seen in Table 1.

5 RESULTS

The first aspect to highlight is the low attendance of participating students at the tutorials. This indicates a lack
of appreciation of this resource as part of their learning process (Ramirez, Sampedro & Martin, 2011). This fact
is evidenced by the result of some of the presented work. On the contrary, it can be shown that, generally,
those teams that made most use of the tutorials obtained a better evaluation of their work in the peer
assessment.

The score for each work was treated mathematically to determine an average that allowed some study
parameters to be obtained that could be extrapolated to the whole.

Thus, the average result obtained, on a maximum score of five points, for the different aspects evaluated are
shown in Table 2 and Figure 1, where they are also compared with the evaluations obtained by the experts and
teachers.

N=49
Data of the peer assessment Standard
Average ..

Deviation
Level of involvement 2.99 0.73
Overall rating 3.02 0.67
Interest 2.83 0.67
Approach to the subject 2.52 0.72
Aptness of the content 2.90 0.66
Structure and organization 2.79 0.69
Overall idea 2.85 0.63
Originality 2.81 0.79
Duration 3.01 0.63
Effects and transitions 2.77 0.66
Sound quality 3.01 0.86
Image quality 3.12 0.56

Table 2. Average score and standard deviation of the peer assessment.

The first three issues relate to more general evaluations, such as: effort, work and interest reflected in the
presented work, overall score of the work undertaken, or interest in the approach to its production. The
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assessment by the expert group on these items was slightly higher in all cases than that obtained in the peer
assessment.

Contrary to what happened in this first set of aspects, the second presented greater uniformity between the
expert and peer assessments. The aspects most valued by the students were the sound quality (average 3.01)
and quality of the images used (average 3.12). In contrast, the aspects less valued by them related to those
questions which referred to the assessment of the "imaginative" and "own" qualities in which the work had
been approached, such as "approach to the subject", "structure and organization of the project" and "overall
idea". To frame the assessment of the students on the last question, the section included a brief explanation
which asked the students whether, after seeing the video, they had just some idea of what the authors wanted
to express, or if they understood it very well. On these same aspects the assessment by the expert group was
even lower. Certainly this aspect of the project should have had more work put into it, which would have been

possible if the time established for the tutorials had been properly used.

Effort/work/intersst devel oped in
Overall scoraof the level of work a0
Thawork reflects an interestin the approach
Does theapproach to thesubject

Does the content real ly address thesubject
Structure/Organization

After seaing the video, do we have

Originalityinthe approach to thesubject

Duration 3.80
Effects and Transitions
Sound Quzlity . 330
3,06
Image Quality 313
2,00 2,25 2,50 275 300 3,75 3,50 375 4,00

MPzerazsessment B Expert group and teacher aszessment

Fig. 1. Results obtained, on a maximum score of five points, for the different aspects assessed by the expert

group and the teacher and the students themselves.

Regarding the assessment of the duration of the work, the expert group and teacher gave higher value to the
appropriateness of the time spent than to the transmitted message.

In general, the values given by the teacher to the different aspects of the work were lower than those given by
the expert group for the same items.

The standard deviations shown in Table 2 reflect a low dispersal in the results. Regarding the assessment of
sound quality, the high overall score obtained in this section, with the greatest spread of results, is highlighted,
and is due to the large differences in quality that the different works presented.

After the meeting, there was an interesting discussion between students, experts and teacher, with comments
on some of the aspects seen in the videos.

As initially assumed, and due to the chosen theme, there were many lines of thought and above all, many
forms of expression, brought about in the formalization of the conclusions of each work group, which we
understand have notably enriched the group.

6 CONCLUSIONS AND PROSPECTS FOR IMPROVEMENT

The contents developed in this project allowed the students to discover their creative abilities and provided
them, through their involvement in active learning methodologies, new training resources that will be of great
usefulness in the future.
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The results of the peer assessments were similar to those made by the experts and teachers. The students
showed the ability to think critically about the work of their peers and take rigorous assessment activities,
integrating them into those parts of teaching that until now seemed out of their reach, and making the student
a participant in their own learning.

Unlike the assessment made by the teacher, we have verified that the peer assessment and that of the expert
group were shown to comprise a more objective and comprehensive assessment system.

Regarding the limited use that the students made of tutorials during the project, it is necessary to analyse some
proposals with a view to future projects. For future projects, we think that a possible solution might be to
incorporate a planned series of tutorials into the project, at which attendance should be obligatory in this case,
and the content of which should also be assessed by the tutor, so that they could be used to assess student
progress, as well as guide and accompany them in their learning process.

Finally, we believe it is important to start these types of projects among first-year students to involve them in
new teaching strategies from the very beginnings.

Also, we generally think that progress must be made in the coordination between subjects that include the
same generic competences in their teaching projects, establishing the methodology together to ensure that
students have reached their expected capabilities at the end of their training cycle.

Finally, it must be noted that these types of project, based on group work and participatory assessment
systems, continue to arouse mistrust among the more traditional university sectors. Moreover, "the
management process is complicated and more time consuming" which often makes strict compliance difficult
in a teaching programme full of specific competencies to be achieved.
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