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ABSTRACT

This article presents the application of PBL (Project
Based Learning) methodology in a subject called Projects
within the degree of Industrial Organization (ETSEIAT-
UPC) and includes a detailed feedback from students in
terms of their “experiences and feelings” about such
implementation. It is, therefore, a real project carried out by
students in which they themselves assume responsibilities
and, hence, perform an active role in their own learning
process always following the guidelines set by the professor,
who designs specific activities or recreates scenarios
accordingly.

Thereby, in the present article we explain how a
group of students assess PBL methodology in their tuition
and practice and, especially, when carrying out and
finishing a set project. Our contribution, then, goes a step
further than usual as it deals with more than just filling up
questionnaires and gathering opinions but it incorporates
students’ views on the methodological tools used both in the
theoretical and practical sessions which offers us,
professors, a very useful inside information of students’
perceptions an views while using PBL for their Engineering
project.

KEYWORDS Active methodologies, Problem-Based Learning (PBL), Project-Based Learning (PBL), teaching quality and

student’s view.
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1. INTRODUCTION

Following nowadays trend towards European
convergence, with free circulation of citizens and
recognition of University degrees within the E.C.
(European Community) members, Engineering Schools are
aiming at designing new curricula [1,2,3], to fit such
challenge. A challenge that will be articulated pursuing the
following goals:

- To develop a greater research capacity and to
improve teaching quality

- To motivate students by posing them real problems
or challenges

- To prepare students for their professional careers in
a multidisciplinary context and to guarantee their
formative contents learning.

- To enhance cross-curricular competencies, such as
working in a team, dealing with interpersonal
interaction and expressing oneself both written and
orally, among others.

So as to meet the challenge, new learning
methodologies are approached as it is the case of PBL
(Problem/Project- Based Learning) [3,4,5,6,7]. These
learning methodologies are based on group work and allow
students play a role and assume responsibilities as a part of
their active role in their learning process. This is possible
thanks to the guidelines, activities and scenarios that the
professor creates on purpose. In addition, such methodology
makes it possible to perceive individual’s characteristics in
terms of ways to approach a matter and deal with it. This
new methodological tool, therefore, allows professors to
follow student’s progress individually and guarantees a
formative assessment which was not used before.

Since the development of PBL model by the
University of McMaster in Canada in the late 60’s, many
alternative approaches of the process have been presented
[8]. The present article shows how PBL was implemented in
a subject called Projects (within the Industrial Organization
degree) in the Technical University of Catalonia at
ETSEIAT Technical School. By carefully explaining
students’ “experiences and feelings” about this methodology
we will be able to observe how they analyze the
methodological tools provided by the professor during both
theory and practice sessions in the subject, then, being able
to gather precious data on students’ assessment in terms of
use and suitability.

Projects is a core content subject of 6 credits in the
ECTS (European Credit Transfer System) which is taught in
the last year of Engineering studies, just before students
start their professional career. And this is the main reason
why we make them “face” real Engineering problems in this
subject. It is precisely this way that students are able to

solve a real problem by applying all the knowledge acquired
throughout the degree and by carrying out a project in
groups and supervised by a tutor (professor).

As to the main objectives of Projects subject, they
can be summarized as follows:

- To understand the basic concepts under the
meaning of “Projecting”

- To use both teamwork and individual work
methodologies to carry out projects and solve
problems when managing them

- To enhance students’ creativity

- To number and identify the possible problems to be
solved when carrying out an Industrial project

- To analyze and assess the alternatives provided to
solve the matter/s

- To analyze the organization, timing and
economics’ management of a project

Hence, the competencies developed in this subject
are: “teamwork, oral and written skills, initiative,
leadership, planning abilities, efficient search of
information and, more recently, the application of
audiovisual tools or ICTs (Information and
Communication Technologies). Every academic
year three of these competencies are enhanced and
measured although many more may be developed.

2. METHODOLOGY

As we have already mentioned, Projects subject-
taught within the degree of Industrial Organization (I0)- has
been gradually changed in terms of methodology and during
the last few years it has incorporated PBL[9,10,11,12]. Not
to mention, this is posible because of the existing links
between subjects in the degree. Projects, then, could be
defined as the integration and application of the
technological and specific knowledge acquired throughout
the degree. We may illustrate this point with the case of a
real problem that has arisen in our University recently and
it has to do with the need of a robotized parking system or
other likely issues, such as the application of new
technologies in public areas, the installation of solar panels
in the Town Hall or the adaptation of underground lines to
facilitate handicapped people’s mobility.

This subject consists of 5 presential hours for the
student,which are divided into 2 hours of theory and 3h of
practice weekly. The tuition is used to provide students with
generic and formal contents (i.e. documents of a project) as
well as specific contents, for example: work planning, time
management, alternative solutions search, quantitative and
qualitative decision taking methodologies and budgeting or
making quotations according to the nature of the study or
project to be carried out. Moreover, at the end of each unit,



students provide feedback on their learning and topic
acquisition by filling up several seclf-assessment
questionnaires using Atenea, a virtual campus for teaching
support in our University.

It is in the practical part of the subject when students
enhance competencies through the development of the
project. Besides from this task, another activity related to
the general syllabus is carried out on a weekly basis so that
students can practice and enhance the varied skills required
to work in a group.

The activities start with a theoretical case posed by
the professor that has to be solved by students. They are
then required to hand in a short written report and have to
carry out an oral presentation accordingly. Some of the
topics to be dealt with there are, obviously, leadership,
planning, conflicts’ management or motivation.

Turning now into the practical side of the subject,
students are faced with a project/problem right at the
beginning of the sessions and have 4 months to solve it.
With this goal in mind, students are divided into groups to
work as if they were employees working for an Engineering
company. Usually, and always according to the number of
students enrolled in the subject, the size of the groups range
from 6 to 10 members.

Within each group there are two key roles to be
played: the Co-ordinator and the Secretary. Both of them are
in charge of distributing tasks and setting deadlines of
teamwork weekly. In addition, the Co-ordinator will
elaborate a report that will be handed to and commented
with the Tutor and in which he/she will indicate the
individual work of each of the group members.

Each meeting of the group will be registered in a
Minute book that will include all the topics covered and the
remaining tasks to be performed before the following
session. In Table 1, we have compiled all the documents
given to students at the beginning of the subject and to be
used throughout the 4 months it lasts.

In this period of time students must hand in two tasks
related with their Project. The first one consisting in
recording a video in which they themselves will explain
their Project in progress together with a short written report.
This presentation will be evaluated both by professors and
classmates from other groups. This way a close follow-up of
the projects in progress can be done. Not to mention, the
possibility of getting very useful feedback as ideas for
improvement may arise

The second task will be carried out at the end of the
subject and will consist in presenting the definite version of
the Project in written format(summary, budget/quotation,
appendices) and any other document required to develop a

project in the real world. Besides, students will be asked to
do an oral presentation in front of a jury formed by
professors from the Department itself (who may not be
teaching this subject) and their classmates. This jury tries to
imitate the presentations that students have to do at the end
of their studies (final project) and will assess the content of
the work presented as well as its oral presentation and the
poster created as a summary of the project. Obviously, the
professor or tutor of the practical part of the subject will be
part of such jury and will provide a global view of students’
work performed throughout the whole term.

As to the oral presentation assessment criteria, we
have summarized it in Table 2. Students themselves know
all the quality indicators beforehand [13,14,15,16].

Table 1. Selection of documents provided to students to guide a correct
performance of the practical part of the subject.

Purpose
Tool of the document
Meeting statements This written statement

helps seeing the evolution of
the work in progress and
the members of the group
who work less. It also
facilitates the task of
writing a weekly report by
the group’s coordinator.

Weekly reports

This is the document that
allows to observe the
leadership skills of both the
coordinator and the
planner in each group.
Moreover, it makes the
assessment of the group
work in progress much
easier.

Assessment Questionnaires

They are used to evaluate
the work each member has
put into the project as well
as the self-assessment of
individuals in the group.

Delivery formats

These are the documents
that explain the format of
the different deliveries
(project, poster, etc.)

Evaluation criteria and oral | These documents are very
assessment grid

useful to students in terms
of knowing where to
emphasize or correct their
oral presentations
beforehand.

All groups, as we have just mentioned, have to
design a poster to back up their oral presentation in this
second and final part of the Project development. The
poster, therefore, has to highlight the project’s main ideas,
students” performance and significant data without



overlooking its visual design and its potential as a marketing

tool to sell the project/ideas.

Table 2. Selection of documents provided to students to guide a correct
performance of the practical part of the subject.

Evaluation

criteria(parameters)

Descriptors

the second one is called BSCW (Basic Support for
Cooperative work), a very useful network used by the
Projects Engineering Department staff, mainly used to
share information with a group of students in particular.

Table 3. Example of a scoring rubric

Application of the concepts

Clarity of ideas The contents of the
presentation are fully
understood.

Self-confidence The student seems nervous,

shakes and/or seems to have
problems of delivery
speed/tone/voice, etc.

Oral explanation not

reading

The student adds information
to the one provided in the
slides

specific to the project area Course
(ICC3)
SCORE DESCRIPTION Group 1 |Group 2| Group...
The concepts under
project area have
0 not been considered

or have been used
in a totally incorrect
way

Coherence and

cohesion of the slides

presented

The student uses linkers and
suitable connectors to
present and explain the
different slides and defines
the different stages in the
information process.

The concepts under
project area are
1 taken into account
but in many cases
using them wrongly

Length of the
presentation

The time used in the oral
presentation is suitable and
follows the initial timing.
Proper speed of delivery.

Particular concepts
of area projects are
included in the
project and have
been used mostly
correctly

Position/Attitude

The student shows
enthusiasm  /thythm and
signals the required objects
in the slides.

The use of concepts
specific  to  the
project area has
been excellent and
could be regarded
as exemplary

Argumentative/reason

ing skills

The student is able to present
arguments in a persuasive
way and support his/her
reasoning.

Rating ICC3

Coherence in

answering questions

The student is able to give a
quick an appropriate answer
to the questions both the
teacher and the classmates
may make.

So as to hand in the set tasks throughout the term, to
enhance communication between professors and students
and to spread or post didactic/educational material two

different virtual

Platforms/environments are used to aid the teaching

and learning processes. The first one, as we have previously
mentioned, is called Atenea- a virtual campus used by the
whole University (UPC) and working through Moodle and

Once defined our working methodology, we will
move now into the presentation of our results. The
following data has been compiled after comparing the
different methodological tools used in the Projects subject
and obtaining students’ global view on them.

3. RESULTS

In the first place, we will analyze the methodological
tools used by professors and students throughout the
development of the subject. Students’ view on PBL
implementation will be key to understand their interest on
this methodological challenge, its possible usefulness and
the degree of improvement in the teaching of Projects after
its application




3.1. Scoring Rubrics

Both Tutors, professors who are members of the jury
and classmates end up using a series of tables where the
assessment criteria are carefully specified and shaped in a
scale punctuation format (either numerical or descriptive).
This evaluation tool (the Table) is used to assess the many
aspects to be considered in each task performed in the
subject. In these Tables we can find several indicators
related to format, content, oral skills, design, etc.

Table 3 is a clear example of the part of the scoring
rubric which deals with the application of the concepts
specifically related to the Projects area learnt in its
theoretical part. In this case the assessment is numerical.

We have to mention here that the use of this tool is
perceived very positively by students as they know
beforehand the specific criteria that will be used to assess
their performance. Students think that by having this
information before they have to actually do any assignment
helps them focus on the particular duty, hence, improving
the quality of their job and presentation.

3.2. Self-assessment questionnaires on theory acquisition

As previously mentioned, students were asked to fill in
a series of questionnaires once they had finished studying
each and every theoretical topic of the subject

The main use of this practice is arising students’
awareness of their level of acquisition in terms of
assimilating concepts and mastering the knowledge
conveyed in each theory session. This way the learner can
strengthen the weakest points before the final evaluation as
through the use of virtual platform mistakes are corrected
and commented right away and, most of all, this teaching
support is adapted to the different rhythms of student’s
learning. Students, therefore, can use this virtual campus to
fill in each questionnaire with sufficient time (2 weeks is the
time allowed per questionnaire).

On the other hand, professors can use the results
obtained in these questionnaires to get a very precise idea of
the degree of assimilation students have on the content
explained in the sessions and realize the theory that has not
been understood properly.

3.3.  Learning and discusion forum

Forums for discussion and debate are periodically
opened in Atenea’s virtual platform. The main idea here is
to encourage discussion on the topics related to specific
areas of the subject’s syllabus, especially those with a high
level of complexity but this activity takes place outside the
regular classes. Thereby, students are asked to give their
opinions once they have contrasted information and can

support their ideas with data they have gathered while
searching for information. This activity enhances both self-
learning and teamwork as the discussion becomes richer
when all the ideas are shared in a common digital space.

However, students do not seem to participate very
actively in these discussion exercises as they consider very
time consuming the task of searching information and
providing feedback. Moreover, the learning of specific
content might be difficult in terms of lacking a specific spot
for guiding student’s writing, sharing classmates’
compositions, etc. Therefore, topics should be picked up
very carefully so as to be accepted and followed by
students’ community.

This particular point should be approached differently
to make it useful and essential for our students. Probably, it
should be better guided so that students knew what they are
asked in every precise moment.

3.4. Real cases

In the practical sessions planning we have also
included short weekly presentations on solving problem
cases theoretically. This activity consists, then, in short PBL
tasks focused on a particular topic, as is the case of
Leadership, time Management, etc.

Students, in general, think that this is a very good
method to solve problems they may face when starting their
professional careers. Besides, this technique provides them
with a wide theoretical Framework and very useful tools.
Day by day, students seem to improve in their oral
presentation skills, their fluency, their interaction with the
audience and the group management, among other
advantages.

3.5. ICTs Platforms in use: Atenea and BSCW

These virtual platforms are highly used by students as
they perceive the many good points they have. For example,
facilitating teaching material exchange, making delivery of
projects/tasks more flexible and saving paper when not
printing documents. Nevertheless, when having more than
one option (as it is the case), one must prioritize the use of
each teaching aid so as not to duplicate material, lead to
confusion or lose any data.

From the experience above described we can infer that
there is no need to use two virtual platforms as students will
do just fine with one.

Therefore, and from students’ feedback we strongly
recommend using Atenea as this platform aids both the
teaching and learning processes and has a higher
performance in terms of visual display and greater
functionality. Not to mention, this is the digital support the
student already knows from studying all the other subjects



and there is no need, then, to provide them with any
formative session on new programs.

3.6. Poster Presentation

This is the tool through which students will apply and
improve their skills on synthesizing information by using a
totally graphic support as the poster is. Most likely, students
will not be familiar with this method of delivering a speech
and presenting a Project before this stage of PBL
implementation in the classroom and the subject.

It is, therefore, an idea that appeals most students as it
is something new and a way of expressing ideas very
clearly, quickly and in such a manner that may reach most
targeted audiences. A format, as well, that will allow them
to present any event, project, product or idea as seen in
Figure 1 below.
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Figure 1. Example of a poster presentation
3.7. Surveys

During the course and mostly at its end students are
asked to fill in questionnaires, which will provide professors
with very useful inside information on their students’
perceptions in terms of teacher’s quality, amount of content
learnt, materials being used, etc. But we will mainly focus
on the surveys especially designed for getting student’s self-
assessment, which are really useful both for them and their
teachers.

In these self-assessment questionnaires ,the student
objectively determines the punctuation of each exercise or
project basing his/her mark on a precise rubric given by the
professor (including assessment criteria and descriptors).
This way student get familiar with the habit of analysing
their own work and highlighting their weakest and strongest
points in it. It is, hence, an excellent activity for self-
criticism.

In addition, other feedback obtained from peer-
assessment will contribute in considering other points of
view different from the tutor’s. All in all, is a very
productive activity as assessing classmates’ exercises makes
each student face the task of evaluating other’s work and
giving reasons for given mark, pointing out not only
mistakes but also good points in it. Therefore, this kind of
activities should not be underestimated as if the criteria is
well-defined, students consider them useful and relevant.

In Figure 2 below we have included a graphic example
of the results obtained in the students’ self-assessment
questionnaire on Projects subject. In this survey , students
indicated their degree of implication in the subject, their
interaction within the group, their motivation, initiative and
contribution of ideas, among others.

3.8. Video

Just like in the case of the poster format, using a
video as a tool for synthesizing information and presenting
the content of a project is very well received by most
students, who see in it a very attractive methodology to
show their progress and find new ways to express and
promote their ideas. A methodological tool that suits
nowadays society requirements perfectly as people are more
and more used to digital formats and dealing with visual
aids.
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Figure 2. Results of students’ self-assessment survey on Projects subject

Moreover, a video shapes one of the best ways to
spread knowledge as is the case of the existing platform




“youtube”, which allows for a more flexible learning and
can reach thousands of potential users.

One of the main drawbacks, however, is the lack of
resources needed to carry out video recordings. But, in the
end, we have to bear in mind that we are aiming at
producing low-cost teaching videos not a professional
footage [17].

It is worth mentioning here that introducing students to
video making is something quite new for the teamwork
dynamics as they must coordinate resources proficiently
(both human and material) ,challenge their previous ideas
and master new programmes, such as video editing
software, which very likely they are not familiar with.

In Figure 3 we can see a graph consisting on the results
of students’ evaluation of the different groups videos, in
which they punctuate how original they have been (original,
not too original or very original). The questionnaire per se
includes descriptors which value the effective transmission
of targeted information, the understanding of the whole
project, etc.

What's your opinion on the
originality of the video
made?

m Isoriginal
B Nottoo original

Very original

Number of answers

)
X X X N X N X
& & & & & &

Figure 3. Example of ratings of videos by other groups

4. Conclusions

As stated, there is an obvious motivation in higher
education towards changes leading to the European
convergence of university studies and our Technical Schools
in the Polytechnic University of Catalonia (UPC) are no
exception. Problem/Project Based Learning (PBL), is
already being widely used within the European Higher
Education Area (EHEA) framework.

In the present paper, we have aimed at explaining
widely and also in detail our students’ views and
perceptions on the varied tools implemented in the Projects
subject following PBL methodology.

On the one hand, throughout the teaching innovation
we have realized that some tools, such as the Forum or the
excessive use of virtual platforms need to be redefined as its
structure should benefit students’ learning not making it
more difficult.

On the other hand, the use of students’ satisfaction
questionnaires and self-assessment surveys together with the
implementation of new audiovisual tools (i.e, videos and
posters) and real cases problem/project solving seem to
encourage students’ participation and increase motivation.
One of the clues here could be that this methodology
favours the fact that future engineers are forced to face
potential problems in their careers beforehand. Hence, they
perceive a closer relationship between their university
studies and their real professions while they are managing
and leading teamwork.

Moreover, students really appreciate knowing the
exact descriptors that are going to be used as a criteria to
assess their tasks as they may focus on improvement all the
way through.

Finally, PBL methodology allows the practical
application of acquired knowledge in other subjects, which
being more classical conceptualized, prevent students from
practising. Last but not least, essential competencies
required for the real professional world of an engineer are
enhanced through these new learning methodological
approaches.
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Introduction

STUDENTS: TEACHERS:
PBL are based on... This is possible thanks to...

Guidelines , Activities and

Group work Scenarios create by professor
Play a role Follow student’s progress
Assume responsibilities Perceive Individual’'s characteristics

Active role in their learning process Guarantees a formative
assessment

IEEE Transforming Engineering Education
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Introduction — Projects Subject

The present conference shows how PBL was implemented in a
subject called Projects (within the Industrial Organization degree) in
the UPC at ETSEIAT by carefully explaining students’ “experiences
and feelings” about this methodology. We will be able to observe how
they analyze the methodological tools provided by the professor
during both theory and practice sessions in the subject, then, being
able to gather precious data on students’ assessment in terms of
use and suitability.

Projects is a core content subject of 6 credits in the ECTS which is
taught in the last year of Engineering studies, just before students
start their professional career. And this is the main reason why we
make them “face” real Engineering problems in this subject. It is
precisely this way that students are able to solve a real problem by
applying all the knowledge acquired throughout the degree and by
carrying out a project in groups and supervised by a tutor (professor).

Evaluation of Methodology PBL Done by Students Page 5
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Introduction — Projects Subject

As to the main objectives of Projects subject, they can be
summarized as follows:
= Tounderstand the basic concepts under the meaning of “Projecting”
= To use both teamwork and individual work methodologies to carry out
projects and solve problems when managing them
= To number and identify the possible problems to be solved when carrying
out an Industrial project
= To analyze and assess the alternatives provided to solve the matter/s
=« To analyze the organization, timing and economics’ management of a
project
The competencies developed in this subject are: “teamwork, oral and
written skills, initiative, leadership, planning abilities, efficient search
of information and, more recently, the application of audiovisual tools
or ICTs (Information and Communication Technologies). Every
academic year three of these competencies are enhanced and
measured although many more may be developed.

E ion of Methodology PBL Done by Students Page 6
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METHODOLOGY
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Methodology

e Projects, could be defined: “The integration and
application of the technological and specific knowledge
acquired throughout the degree. We may illustrate this
point with the case of a real problem that has arisen in
our University recently or other likely issues”.

Projects (5h/week)

Practice Tisom
(3h/ wee k) (2h/week)

Formal
generic

Problem or
Managements il project to

solve content
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Methodology

® Prniects roilld he defined: “The intearation and

£ Topics like: Work planning, time management, alternative >
& solutions search, quantitative and qualitative decision taking
[ methodologies and budgeting or making quotations. 1
{

Moreover, at the end of each unit, students provide feedback
on their learning by filling up self-assessment questionnaires
using Moodle, a virtual campus for teaching support in our
University.

Problem or OfIN3
Managements Il project to gene
solve onte
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Methodology

® Proiecte roilld he definad: “The intearation and

w

* An activity that students can practice and enhance the varied
skills required to work in a group, that start with a |
{ theoretical case posed by the professor that has to be solved
by students, to hand in a short written report and have to
carry out an oral presentation. Some of the topics are:
Leadership, planning, conflicts’ management or motivation.

Problem or

Managements | project to generic
solve content
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Methodology — Practical side

Groups 6 to 10 members, like an Engineering company

Coordinator: Distributing tasks and setting deadlines of
teamwork

Secretary: Elaborate reports, register meetings in a Minute
book, etc.

with a short written report. E e by professors and
classmates.

Presenting the definitive project: At the end of the subject.
All documents in written format and oral presentation in front
of a jury (like final project) and poster.

Poster: Has to highlight the project's main ideas without
overlooking its visual design and its potential as a marketing
tool to sell the project/ideas.
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= 22\ Results: Scoring Rubrics

=N\ _

o e The evaluators use a series of tables where the
o assessment criteria are carefully specified and shaped in
"; a scale punctuation format. This evaluation tool is used to
c assess the many aspects to be considered in each task
o performed in the subject like format, content, oral skills,
= design, etc.

g’ [ ] Th Application of the concepts specific to the project area (ICC3) by
1T} Stu score DESCRIPTION G";“" G';“" G'_‘_’_“" that
(@] WII 0 The concepts under project area have not been considered or have hln k
.E th been used in a totally incorrect a to
g act 1 I::ecso:;iztfht;r:iesr \;;r:)j:;:t area are taken into account but in many the
“9 pa[ 3 Own concepts of area projects are included in the project and have and
7)) been used mostly correctly

= pr 5 The use of concepts specific to the project area has been excellent

E and could be regarded as exemplary

= Rating ICC3 =

L

L
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Results: Self-assessment questionnaires on
theory acquisition

e Students were asked to fill in a series of questionnaires once
they had finished studying each theoretical topic. The main
use of this practice is arising students’ awareness of their level
of acquisition in terms of assimilating concepts. This way the
learner can strengthen the weakest points before the final
evaluation as through the use of virtual platform mistakes are
corrected and commented right away.

e On the other hand, professors can use the results obtained in
these questionnaires to get a very precise idea of the degree
of assimilation students have on the content explained in the
sessions and realize the theory that has not been understood

properly.

E ion of Methodology PBL Done by Students Page 14
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@ Results: Learning and discussion forum

e Forums for discussion and debate are periodically opened in
Atenea’s virtual platform. The main idea here is to encourage
discussion on the topics related to specific areas, especially those
with a high level of complexity but this activity takes place outside the
regular classes. Thereby, students are asked to give their opinions
once they have contrasted information and can support their ideas
with data they have gathered while searching for information.

e However, students do not seem to participate very actively in these
discussion exercises as they consider very time consuming the task
of searching information and providing feedback. Moreover, the
learning of specific content might be difficult by this way.

e This particular point should be approached differently to make it
useful and essential for our students. Probably, it should be better
guided so that students knew what they are asked in every precise
moment.
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(o) .
) Results: Real cases

e In the practical sessions planning we have also included
short weekly presentations on solving problem cases
theoretically. This activity consists, then, in short PBL
tasks focused on a particular topic, as is the case of
Leadership, time Management, etc.

e Students, in general, think that this is a very good
method to solve problems they may face when starting
their professional careers. Besides, this technique
provides them with a wide theoretical Framework and
very useful tools. Day by day, students seem to improve
in their oral presentation skills, their fluency, their
interaction with the audience and the group
management, among other advantages.

E ion of Methodology PBL Done by Students Page 16
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Results: ICTs Platforms in use: Atenea and
BSCW

e To enhance communication between professors and two different
virtual platforms/environments are used to aid the learning processes:
= Afenea: a virtual campus used by the whole University (UPC) and working
through Moodle.
= BSCW (Basic Support for Cooperative work), a very useful network used
by the Projects Engineering Department staff.

e These virtual platforms are highly used by students as they perceive
the many good points they have. Nevertheless, when having more
than one option, one must prioritize the use of each teaching aid so as
not to duplicate material, lead to confusion or lose any data.

e From the experience above described we can infer that there is no
need to use two virtual platforms as students will do just fine with one.

e Therefore, and from students’ feedback we strongly recommend using

Atenea as this platform aids both the learning processes and has a

higher performance in terms of visual display and greater functionality.
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® StUdentS WI" apply and improve Projecte aptacié\de la L5 del e Barcelona
their Sk|||s on SyntheSiZing per a persones amb mobilitat reduida
information by using a totally
graphic  support. Most likely,
students will not be familiar with this
method of delivering a speech and
presenting a Project before this
stage of PBL implementation in the
subject.

e ltis, therefore, an idea that appeals
most students as it is something
new and a way of expressing ideas
very clearly, quickly and in such a
manner that may reach most
targeted audiences.
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Results: Opinion Polls

4
100% -+ 1
90% A t
80% t
o
70% y COULDBE |
60% - IMPROVED
50% - B REGULAR I
0, - .
40% ' NORMAL
30% A 3
| |
20% - GOOD ’
10% - ® veryGooD | f
0% ]
Ql:Your Q2: Think Q3: Value the Q4: Work Q5: Your Qé: Encourage
contribution  your communication  contributed by  contribution  therest of the I
atwork has  presentation hetween group  other group ofideas has  groupto
been has been membersas members been contribute B
regard itas
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Using a video as a tool for synthesizing information and presenting
the content of a project is very well received by most students, who
see in it a very attractive methodology to show their progress and
find new ways to express their ideas.

One of the main drawbacks, however, is the lack of resources
needed to carry out video recordings. But, in the end, we have to
bear in mind that we are aiming at producing low-cost teaching
videos, not a professional footage.

It is worth mentioning here that introducing students to video making
is something quite new for the teamwork dynamics as they must
coordinate resources proficiently (both human and material),
challenge their previous ideas and master new programmes, such as
video editing software, which very likely they are not familiar with.
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Conclusions

As stated, Problem/Project Based Learning (PBL), is already being
widely used within the European Higher Education Area (EHEA)
framework.

We have aimed at explaining widely and also in detail our students’
views and perceptions on the varied tools implemented in the
Projects subject following PBL methodology.

On the one hand, throughout the teaching innovation we have
realized that some tools, such as the Forum or the excessive use of
virtual platforms, need to be redefined as its structure should benefit
students’ learning not making it more difficult.

On the other hand, the use of students’ satisfaction questionnaires
and self-assessment surveys together with the implementation of
new audiovisual tools (i.e, videos and posters) and real cases
problem/project solving seem to encourage students’ participation
and increase motivation.
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e One of the clues here could be that this methodology favours the
fact that future engineers are forced to face potential problems in
their careers beforehand. Hence, they perceive a closer relationship
between their university studies and their real professions while they
are managing and leading teamwork.

e Moreover, students really appreciate knowing the exact descriptors
that are going to be used as a criteria to assess their tasks as they
may focus on improvement all the way through.

e Finally, PBL methodology allows the practical application of acquired
knowledge in other subjects, which being more classical
conceptualized, prevent students from practising. Last but not least,
essential competencies required for the real professional world of an
engineer are enhanced through these new learning methodological
approaches.
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THANK YOU VERY MUCH FOR
YOUR ATTENTION

Thank you to the Department of Project
@ Engineering at ETSEIAT (financial project:
LI “Hybridization of high-tech subjects” with an

award from the Institute of Education Sciences)
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Evaluation
criteria(parameters)

Descriptors

Clarity of ideas

The contents of the presentation are fully understood.

Self-confidence

The student seems nervous, shakes and/or seems to have
problems of delivery speed/tone/voice, etc.

Oral explanation not
reading

The student adds information to the one provided in the
slides

Coherence and
cohesion of the slides
presented

The student uses linkers and suitable connectors to present
and explain the different slides and defines the different
stages in the information process.

Length of the
presentation

The time used in the oral presentation is suitable and follows
the initial timing. Proper speed of delivery.

Position/Attitude

The student shows enthusiasm /rhythm and signals the
required objects in the slides.

Argumentative/reasonin
g skills

The student is able to present arguments in a persuasive
way and support his/her reasoning.

Coherence in answering
questions

The student is able to give a quick an appropriate answer to
the questions both the teacher and the classmates may
make.
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e En la comunicacion podria ponerse algun
agradecimiento referido al proyecto “Hibridacion de
asignaturas de alto contenido tecnoldgico, otorgado
por el Instituto de Ciencias de Educacion al
Departamento de Proyectos de Ingenieria en la
ETSEIAT”. Sl salen los logos de la ETSEIAT / DPE
seria perfecto (tal vez en el documento de la
presentacion).

E ion of Methodol

gy PBL Done by Students

Page 26





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


