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Final Year Projects (FYPs) are nowadays relevant elements of university studies leading to several
kinds of degrees. However, according to literature, most often the educational purposes of FYPs
and their assessment procedures and criteria remain unspecified. This fact usually affects student
performance and, consequently, it negatively nuances the educational aim of the FYP. Within this
paper, the authors report on an effort to define a pedagogic design for final year projects in
engineering university studies. This design includes a definition of the expected learning outcomes, a
supervision scheme for final year projects and an assessment process. The definition of the expected
learning outcomes has been made based on competences. Such a definition has served as a basis for
designing a supervision process coherent with the expected educational outcomes. The competence-
based definition of the educational outcomes has also been used as a reference for designing the
assessment system. Crucial aspects of this systematic approach are the competence-based definition
of educational outcomes, the relation among educational outcomes, supervision process and
assessment procedure and criteria and the methodology for mark weighting. Nevertheless, the

applied methodology allows for easy adaptation of specific aspects to different contexts.
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1. INTRODUCTION

PROJECT-BASED LEARNING [1] is a pedago-
gical paradigm well recognised for its ability to
help students in developing generic skills [2]. In
fact, working on a project not only provides
students with a framework for applying knowledge
that has been acquired along their university
courses, but it also helps them to develop a set of
additional abilities (higher-order educational
objectives, as called in [3]) that are only seldom
necessary for passing other subjects. Moreover, it
has been reported that project-based learning also
improves student satisfaction [4]. For this reasons,
final year projects (FYPs) have been for a long
time a standard practice in engineering courses [5].
This practice has been extended to other courses
during the last decades and student projects now
play important roles also in many university
courses other than engineering [6]. Furthermore,
nowadays, the benefits of project-based learning
are trying to be extended in some institutions
beyond the framework of FYPs to other previous
stages of engineering studies [7] and even as the
basic methodology of innovative competence-
based learning paradigms [8].
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1.1 Unspecified learning outcomes

However, traditionally the key educational
content of the FYP (learning outcomes, teaching
or supervision method and assessment procedures,
as highlighted in [9]) has not often been system-
atically analysed and, correspondingly, there is a
wide variety of approaches for its assessment [10].
As a consequence, students are rarely informed on
what they are expected to do and this fact impacts
negatively on their performance. For instance,
most FYP supervisors consider literature reviews
an important part of FYP reports [10], although
some studies indicate that the students have diffi-
culties in carrying out these reviews due to the lack
of guidelines both on the process itself and on its
objectives [11]. Thus, both an explicit statement of
learning objectives and a close supervision should
help to overcome this kind of problem [6, 12].

1.2 Unspecified evaluation system

In addition to the lack of specification of their
learning outcomes, the evaluation systems of FYPs
remain usually unspecified [13]. In many cases, this
leads not only to obscurity in the criteria, but also
to incoherences among evaluators or even among
students submitting their works to the same board
[14]. These incoherences happen despite some
formal aspects for reliable assessment being met
(e.g. inclusion of external examiners) [13]. Their
numerical impact on student marks has been
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statistically analysed in some specific cases and a
statistical correction scheme could be applied to
solve the problem [15]. However, it seems reason-
able that any sensible proposal of a solution to this
problem also includes, at least, a minimal set of
common guidelines for assessment [14, 16]. In fact,
the sharing of evaluation criteria and forms has
proved to increase assessment coherence in other
applications of project-based learning [17].

Furthermore, the intrinsic quality (trasparency,
coherence, etc.) of both the evaluation process and
its results is not the only reason why a well-
designed FYP assessment process is desirable. As
a matter of fact, the assessment procedure also
affects directly the motivation of the students. It is
well known that, to a great extent, the most
immediate aim of students when working is not
usually learning, but attending the demands of the
assessment system in order to pass [18]. Thus, the
design of the assessment has critical consequences
in the way students learn [18] and it should be
developed bearing in mind the educational objec-
tives of the FYP [19].

One common approach for the evaluation of
FYP is to analyse several aspects of the observable
outputs produced by the students during their
work, be them either oral presentations, written
reports, prototypes or others. For instance, in the
case of a written report the statement of project
objetives, the literature review, the conclusions,
etc. could be analysed independently. Within this
bottom-up analysis, each aspect is marked and a
weighted combination of marks is subsequently
calculated to produce the final mark of the FYP
[20]. Automation of mark collection and process-
ing can help in facilitating the implementation of
such an assessment process, especially if there are
several evaluators [21].

Such an analytical assessment approach has some
drawbacks. On the one hand, in its simplest form it
is not transparent for the students, since they can be
given little feedback related to the specific criteria
used by the assessors to mark their work. For
example, when a certain mark is given to the
conclusions of a report it remains unknown whether
that mark corresponds to the content or to formal
aspects, i.e. the language. If it corresponds to the
content, it is hard to know what is more significant
in the reviewer’s opinion: the level of abstraction,
the logical connection between work and conclu-
sions, the completeness of the conlusions, etc. On
the other hand, a detailed breakdown of the assess-
ment, e.g. using rubrics as proposed in [1], would
greatly increase the workload of evaluators, hence
making the assessment impractical in many cases.
Incidentally, rubrics have become widely used for
the evaluation of learning projects, to the extent that
online tools for their design are now available for
public use [22]. An evaluation approach similar to
rubrics, but keeping complexity at an affordable
level was proposed in [23] with the purpose of
improving assessment transparency and having
the possibility of giving feedback to students.

1.3 In the light of Bologna

These defficiencies in the specification of the
educational aspects of FYPs occur in the context
of a process of re-definition of European higher
education degrees and curricula that was
promoted by the education ministers themselves
through the Bologna declaration [24]. During this
process, the definition of learning outcomes in
terms of competences, as proposed in [25], has
been adopted in the development of a common
qualification framework [26]. In this context, from
the Bologna declaration onwards several efforts
have been made to determine which specific
competences should be expected as educational
outcomes of engineering courses, both at graduate
and post-graduate levels [27] [28]. As for FYPs,
this impulse towards better quality in higher
education by means of competence-based learning
paradigms has two consequences: firstly, if a
course design is competence-based, then the assess-
ment schemes should be altered coherently so as to
make them competence-based too [29] and,
secondly, from a quality management point of
view, a clear definition of evaluation criteria of
FYP should help to identify potential educational
deficiencies in University courses [30].

With this situation in mind, in this paper the
authors report on an effort to define the expected
learning outcomes, a supervision scheme and an
assessment system for FYPs in engineering univer-
sity studies. The definition of the expected learning
outcomes was previously detailed in [31], although
a simpler approach has finally been preferred. The
description of these outcomes is included in
Section 2. The detailed breakdown of the educa-
tional content of FYPs included in [31] has also
served as a basis for designing a FYP supervision
process coherent with the educational outcomes.
This process is detailed in Section 3. As suggested
in [29], the competence-based definition of the
educational outcomes is used as a reference for
designing the FYP assessment system proposed in
Section 4. A discussion on some open issues is
included in Section 5 and, last, the main conclu-
sions are summarised in Section 6.

2. EDUCATIONAL OUTCOMES

The definition of the educational objectives of
FYPs has been done by relating the experience of
the authors in FYP supervision to a selected set of
competences drawn from [25] and [28]. A complete
description of this definition proposal was
included in [31], following a top-down approach
in the level of abstraction. Within that approach,
learning outcomes were structured in four levels:
classes of competences, competences, learning
objectives and project achievements. While this
structure provided a comprehensive means to
relate project activities to learning outcomes
expressed in terms of competences, it was too
detailed to be manageable by students and
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lecturers as a guidance for the learning process
associated to FYPs. Consequently, only the two
levels with the highest degree of abstraction have
been considered for the formal definition of learn-
ing outcomes: classes of competences and compe-
tences. In the following paragraphs, the four
classes comprising 11 relevant competences for
FYPs are specified. For the sake of clarity, the
whole specification starts with the definition of
FYP and competence:

® Final year project: an original work carried out
by the student immediately before his or her
graduation that is presented to and evaluated by
an examination board and that consists in
either:

(1) an integral project aimed at the implementa-
tion of a real system, within the extent of the
specific field of the graduation course, that
comprises the main competences developed
during such course or

(2) an innovative work that consists in the
development of an idea, prototype or
model related to the field of knowledge of
the graduation course.

e Competence: the set of knowledge, skills and
attitudes that makes a person capable of per-
forming well on a certain activity or group of
activities.

As highlighted in [31], only competences directly
related to the FYP have been selected, thus leaving
aside other competences that, while being relevant
for engineering activities, are usually more directly
related to other moments of the university courses:

2.1 Intellectual competences

These are related to the way reality is analysed,
reasoning on it is produced and proposals to
change it are generated.

® C-I. Competence for analysing and synthesizing:
capacity for compiling, comprehending, inter-
preting and evaluating information and data
relative to a technological problem in such a
way that its main aspects can be easily identified.

e C-II. Competence for applying knowledge to
practice: capacity for solving specific problems
making use of the specific knowledge of the
correspondent technology and conceiving, if
needed, new systems or devices that help achiev-
ing the objectives and requirements of the under-
taken problem.

e C-III. Competence for making research: capacity
for generating new knowledge from hypothesis
and data making use of the scientific method.

® C-IV. Competence for scientific and rational
analysis: attitude for systematically analysing
reality from a rational-scientific point of view,
which is characterised by the appropriate use of
theories and models, the production of coherent
interpretations of facts, the critical analysis and
the forming of personal opinions and judge-
ments.

2.2 Instrumental competences

Instrumental competences are related to know-
ledge, techniques and working procedures that
must have been acquired before the beginning of
the FYP.

® C-V. Competence for dealing with the basic
knowledge of the technological area: familiarity
with the basic concepts of the correspondent
knowledge and technological area and capacity
to increase the personal knowledge through
autonomous study.

® C-VI. Competence for managing information:
capacity for finding information in bibliogra-
phies, distinguishing between primary and sec-
ondary bibliographic sources, making good use
of libraries and locating information on the
World Wide Web assessing its reliability.

e C-VII. Competence for performing basic tasks
with computers: capacity for creating and stor-
ing information in several formats, for comply-
ing with norms relative to those formats, for
communicating making use of computer net-
working, for using online resources, for register-
ing experimental data in electronic format and
for using software specific to the correspondent
knowledge area.

e C-VIII. Competence for language commun-
ication: capacity for elaborating written texts
and oral dissertations following orthographic
and grammatical rules, with a coherent ordering
of ideas and arguments and with different levels
of detail; having good fluency in a second lan-
guage, at least in reading comprehension.

2.3 Managerial competences

These competences are related to the planning
and implementation of activities, either individual
or in group.

e C-IX. Competence for inter-personal relations:
capacity for listening to other opinions and
views, for using verbal and non-verbal codes,
for working in a team and, if necessary, leading
it, for presenting proposals and projects, for
debating, for conducting interviews, for generat-
ing interactive environments, for interacting
with people coming from diverse social and
cultural contexts.

® C-X. Competence for task managing: capacity
for organising time, for setting priorities, for
working under pressure, for complying with
compromises in results and time.

2.4 Social contextualisation competence

This is related to analysing and previewing the
interaction between technology and the social
context in which it takes place.

e C-XI. Competence for analysing the social con-
text: consciousness of the existence and the
origin of social conditions, restrictions, beliefs
and usages and capacity for assessing the social
and ethical impact of technological projects.
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As stated before, the educational purposes of the
FYP could be further concretised. However, in the
authors’ view, this level is enough both to inform
students on what they are expected to do and to
design a competence-based FYP assessment
system, as proposed in Section 4.

3. SUPERVISION

The supervision process of FYPs has been
designed considering some aspects commented on
in Section 1 and the specific project achievements
and tasks enumerated in [31]. The most relevant
aspects of the proposal are as follows:

e [t provides the students with specifications
about the expected educational outcomes of
their work, as proposed in [6] and [12];

® [t allows the supervisor to perform guidance and
assessment based on competences, as suggested
in [29];

® An e-learning platform is used for the submis-
sion of documents, publication of relevant dates
and other issues, sharing of ideas, etc. This
should contribute to the achievement of compe-
tences C-VI and C-VII;

e Times for interchange of ideas and discussion
are scheduled, hence contributing to the devel-
opment of competences C-VIII and C-1X;

® A project plan is requested at the first stages of
the project, thus creating appropriate conditions
for the progress in competence C-X.

These aspects are concretised in the following
elements of the supervision process:

3.1. Student’s guide to the FYP.

The first element of the supervision process is
the edition of a student’s guide to the FYP.
Delivering a printed version of this guide to the
students is aimed at providing them with indica-
tions on the educational content, administrative
procedures, assessment process and formal
requirements of the FYP. In the case of the
authors’ institution, a student’s guide has been
edited with the following contents:

® Basic information: Faculty, department, number
of credits assigned to the FYP, etc.

® Project supervisor: Name, e-mail address and
other data.

® Educational purpose of the FYP: including the

general aim and the eleven associated competences.

Description of project types: research, design,

performed in private companies, etc.

Role of supervisor and student’s responsibilities.

Administrative procedures.

Formal requirements for the final report.

Recommendations for the oral presentation.

Assessment system and criteria, including copies

of the specific forms to be filled in by the

evaluators.

e Reference norms: literal text of the Faculty’s
norms relative to FYPs.

3.2 Virtual space for sharing resources and
experiences with colleagues and supervisors

In order to give the students further guidance,
the student’s guide together with additional infor-
mation and recommendations can be made acces-
sible through an e-learning platform. This choice
has the additional benefits of encouraging the use
of this kind of tool, getting the students accus-
tomed to making use of online resources, serving
as a communication means between student and
supervisor, even for the submission of documents,
and promoting interchange of ideas and comments
among students through online fora. The authors
have designed a prototype of such virtual space
using the platform Moodle [32]. The central
contents of the main FYP webpage are depicted
in Fig. 1. They include:

® General aspects of FYP: including the student’s
guide in electronic version, a forum for organ-
isational news and another one for student’s use.
Documentation related to the FYP.
Submissions: project plan, FYP final report and
slides for the oral presentation.

Guidelines: additional guidelines for preparing
the required submissions.

Required documents.

Diagrama de temas

GEMERAL ASPECTS OF THE FINAL YEAR PROJECT

B news forum
E Students' Guide
B students' forum

B Debate forum

1 DOCUMEMTS RELATED TO THE FvP 1
5 Example of final report

@] FP regulations

2 DOCUMENTE TO HAMD IN [l
& Project plan
% Project report

&> Presentation

RESOURCES FOR THE FROJECT FLAN

Instructions to prepare the project plan

RESOURCES TO DEWELOP THE REPORT

@] APa style guide

@ 1EEE style guide

RESOURCES FOR THE ORAL PRESENTATION
E Guia para la preparacidn de presentaciones orales - Martinez, AM; La Plata,
Buenos aires 2001

@ Discovering the power of PowerPoint: The importance of writing sentence
headlines - Michael alley, Harry Robertshaw; 2004

ﬂ Discavering the power of PowerPaint: Rethinking the design of presentation
slide from a skillful user’s perspectives - Michael alley, Kathryn &, Neeley; 2005

@ Preparing for an effective presentation - Jacqui Brinkman, Christopher 3.

James and Cristian Linte, 2009

Fig. 1. Main part of the Moodle web space for the FYP.
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As mentioned in the previous section, within this
proposal the students are required to submit three
documents in the course of their projects. The
submission of a final report is a standard in any
kind of project and, in this case, as is usual, it will
be an essential element for the evaluation of FYPs.
Additionally, the submission of a project plan after
the first weeks of work has the purpose of both
helping students in growing competence C-X
(competence for task managing) and, at the same
time, serving as a reference for the supervisor to
assess the accomplishment of project objectives.
Last, the submission of the slides for the oral
presentation is optional in the sense that this
material is later evaluated as part of the oral
presentation itself, but giving the students this
chance should help them to obtain previous infor-
mal assessment and comments from either their
supervisors or their colleagues.

3.3 Group meetings

While in essence the FYP is an individual work
that allows each student to conclude his or her
university course without depending on the work
of his or her colleagues, it is also true that a relevant
competence of university graduates is their ability to
communicate and discuss technical or scientific
issues. In order to account for this, the supervision
proposal includes three group meetings. Depending
on the institution, the group can be chosen to be
formed by all the FYP students of the same depart-
ment, division, faculty, etc. Actually, the objective
of the first meeting is quite different, since it is
intended to be a formal launch of the projects and
an opportunity for the students to meet and to know
about the topics of the FYPs of their colleagues. The
second meeting would take place after the submis-
sion of the project plans and it would have a
significant scientific-technical content consisting in
each student providing the rest with an overview of
his or her work and approaches. Last, the final oral
presentation of the project is proposed to have the
same format, hence promoting discussion among
students.

3.4 Individual meetings with supervisor

The last element of the supervision process is a
series of individual meetings between student and
supervisor. These meetings have the objective of

guiding the work of the students, solving doubts
and giving feedback on their performance. A
frequency of at least one meeting every two
weeks is desirable, in the authors’ view.

4. EVALUATION

4.1 Assessment procedure

As stated in Section 1, the student evaluation in
a competence-based learning paradigm should be
competence-based too [29]. Therefore, the herein
proposed procedure for FYP assessment consists
in directly evaluating up to which level the student
has acquired each of the 11 competences involved
in FYPs. In this way, the students’ attention is not
deviated towards specific aspects whose artificially
increased relevance could bias the overall educa-
tional aim and, at the same time, the coherence
between FYP educational objectives and assess-
ment process is kept.

However, the diversity of competences to be
evaluated results in a corresponding diversity of
evaluation times and people involved. Considering
both common practice and the supervision scheme
described in Section 3, at least three evaluation
moments and agents can be identified:

(1) Implementation process: the work of each
student can be assessed continuously by the
FYP supervisor during group and individual
meetings and also when considering the project
plan and the contributions sent to the FYP
virtual space.

(2) Final report: evaluated by a board formed by
lecturers.

(3) Oral presentation: also evaluated by a board of
lecturers with possible inclusion of colleague
students.

Table 1 summarises the authors’ view on which
competences can be evaluated in each of the three
above-mentioned moments. A detailed justifica-
tion for this relation between competences and
moments can be found in [31]. From this table, it
becomes clear that the three evaluation moments
are complementary in the sense that none of them
can account for all the competences. Moreover,
according to the same table, the evaluation board

Table 1. Competences and evaluation moments

Competence Impl. Rep. Pres.
C-I Analysing and synthesizing X X

C-II Applying knowledge to practice X X

C-III Making research X X

C-1IV Scientific and rational analysis X X X
C-V ... knowledge of the technological area X X X
C-VI Managing information X X

C-VII Performing basic tasks with computers X X X
C-VIII Language Communications X X
C-IX Inter-personal relations X X
C-X Task managing X

C-XI Analysing the social context X X X
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needs at least two of these views of the project to
have a complete overview of it.

The acquisition of each one of the eleven compe-
tences by the student is observable in different ways
depending on the evaluation moment. For instance,
the competence for analysing and synthesising, with
respect to the final report, it should result in produ-
cing a good problem description and decomposition
into sub-problems; in contrast, the FYP supervisor
can assess the competence acquisition by the way
the student has proceeded in approaching the work.
In order to ease the particularisation of each compe-
tence to each evaluation moment and also to
provide a common guideline for all evaluators, the
authors propose to use a set of three different
questionnaires for the evaluation at each of the
three moments. Sample questionnaires are included
as tables in the appendix.

Regarding the issue of how to combine the marks
given to produce a final mark for each competence,
a variety of possible procedures exists, but the
authors propose a consensus among the evaluators
built in a private meeting after the oral presentation.

4.2 Competence ranking and weighting

A second question that arises in the design of the
evaluation process when a final numeric mark has to
be assigned to the FYP of a student is how to rank
the competences and how to weight the marks given
to each one in order to obtain a global mark. For
solving this question, the authors have followed a
two-stage procedure inspired by [33]:

® As a first step, each author has ordered the 11
competences by their relevance for FYPs.

® Secondly, a weight has been assigned to each
competence relative to the following one in the
ordered list. After that, a simple set of linear
equations has allowed these weightings to be
converted into a set summing 100%.

® These two steps have been taken independently
by each author, without knowing the proposals
of the rest. Averaging the resulting weights
results in the list of relative relevances of com-
petences included in Table 2.

Beyond the specific results shown in this list, which
obviously are prone to variations depending on the

specific group of people involved in its elaboration,
the following aspects can be highlighted:

e All authors except for one agree that compe-
tences C-II and C-V are among the four most
relevant.

e All authors except for one agree that compe-
tence C-VIII has a medium relevance.

e All authors except for one agree that compe-
tence C-III is among the four least relevant.

® All authors agree that competence C-XI is
among the three least relevant.

Regarding this analysis, it should be recalled that
the issue being studied here is the relevance of each
competence in the educational contents and assess-
ment process of FYPs in an engineering course, not
the importance of each competence either in profes-
sional life or in other contexts. For instance, being
competent in performing tasks with computers is
undoubtedly very relevant for engineers, but such
competence should be developed mainly before
reaching the FYP. Conversely, while certain
research tasks can be developed during the FYP,
the competence for making research is more closely
related to higher educational levels (e.g. doctorate).

5. DISCUSSION

Within this paper, the authors have presented an
overview of a pedagogic design of FYPs in engin-
eering university studies. This design includes a
definition of the expected learning outcomes, a
FYP supervision scheme and an assessment process,
which are key elements in the design of educational
activities in nowadays university courses [9]. While
the details of the proposal may be somewhat biased
by the professional background of the authors (six
engineers, one physicist and one linguist, all giving
lectures in a Telecommunications Engineering
faculty) and the specifics of their institution, the
approach can be easily transferred to other contexts,
as reasoned in the next paragraphs.

Educational outcomes have been defined in
terms of competences, which is a nowadays stand-
ard for the design of university courses (see Section
1). The specific selection of competences related to
the FYP has been based both on the authors’

Table 2. Relative relevance of competences

Rank Competence Weight
I C-V Dealing with the basic knowledge of the technological area 15%
ond C-1II Applying knowledge to practice 14%
3rd C-I Analysing and synthesizing 13%
4th C-VI Managing information 11%
sth C-X Task managing 9%
6t C-1V Scientific and rational analysis 9%
7t C-VIII Language communication 8%
gth C-IX Inter-personal relations 7%
gth C-VII Performing basic tasks with computers 6%

10 C-III Making research 4%

1h C-XI Analysing the social context 4%
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practice and on the freely accessible documents
[25] and [28]. While [25] was made from experi-
ences and investigations drawn from courses other
than engineering [28] was made specifically for
engineering but without any restriction in the
engineering subject. Therefore, although the parti-
cular choice of educational outcomes may vary
depending on the countries, institutions and
departments, the proposal presented here is generic
enough to cover a wide range of circumstances.

The proposed supervision scheme has been
designed mainly from authors’ experience.
However, according to references cited in Section
1, this experience is coherent with that of many
other lecturers. Such general coherence can easily
be detected among many bibliographic references
(e.g. [6, 10, 13, 14], etc.). Besides, the proposed
supervision scheme has clear connections with the
defined educational outcomes of FYPs, as justified
in the beginning of Section 3 and detailed in [31].
Therefore, although some aspects of it could be
changed or adapted from one case to another, the
two essential elements of the proposal are the
relation to the expected FYP outcomes and the
links to the past experience of university lecturers
throughout the world.

The specific definition proposed for the evalua-
tion process may be seen as the weakest part of the
proposal, since it highly depends on the personal
views of the authors. However, two parts should
be clearly differentiated whithin this proposal: the
assessment procedure and the assignment of a final
mark to the FYP. The assessment procedure is
closely related to the proposed supervision scheme
and it follows the rule of directly assessing the
relevant educational outcomes, namely the compe-
tences, as suggested in [29]. These two criteria,
together with the search for simple questionnaires
that can be contained within a single sheet of
paper, have served as a basis for the proposal.

As for the assignment of marks to each compe-
tence, although the proposal allows certain degree
of subjectivity, it could be complemented with a
rubric-type guide for evaluation. It should also be
noted that, intentionally, no predefined scale for
the marks has been given. In the authors’ view, this
is not a critical aspect of the proposal and it can be
adapted to specific circumstances. Still, if an objec-
tive orientation were to be given, a scale consisting
of four to five levels seems to be appropriate,
according to [1] and [22].

Regarding the ranking and weighting of compe-
tences, the ordered list presented in Table 1 is
undoubtedly a result of the personal views of the

authors. Yet, some aspects of the proposal can be
generalised. In the first place, the two-stage
approach (ranking in the first place, weighting in
the second place) derived as a simplification of the
proposal in [33] can be adopted within any group
to identify the most and least relevant compe-
tences. In the second place, it is also significant
that, after an independent ranking-and-weighting
process, there was a remarkable degree of agree-
ment in that the knowledge of the technological
area and the capacity of applying theory to prac-
tice are the most relevant competences to be
developed and assessed during the FYP, in that
making research and analysing the social context
are among the least relevant and in that the
relevance of language communication should not
be diminished.

Finally, the whole approach for the educational
design of FYPs could easily be extended to the final
works in higher educational levels (e.g. MSc or
Ph.D.). Asconsidered in [28], the set of competences
to be developed at graduate and postgraduate levels
is mainly the same, though the particularisation of
those competences for each educational level should
result in different educational objectives. As for the
supervision and evaluation processes, they could
remain basically unchanged but with different
weights assigned to each competence, since the
purpose of postgraduate studies is not the same as
that of undergraduate courses.

6. CONCLUSIONS

In this paper, the authors have presented a
systematic approach to the definition of the key
pedagogic elements of final year projects: learning
outcomes, supervision process and evaluation. The
systematic approach has consisted in, firstly, defin-
ing learning outcomes of FYPs based on current
freely available standards and on FYP supervision
experience, both that of the authors and that
reported in literature. Secondly, the proposed
FYP supervision process has been linked to the
previously defined learning outcomes, with each
element contributing to those outcomes. Last, an
evaluation procedure has been outlined that has
the property of assessing learning outcomes
directly. Moreover, a procedure has been also
proposed for weighting learning outcomes so as
to produce a final mark for the FYP.
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APPENDIX: EVALUATION QUESTIONNAIRES

Table 3. Questionnaire for evaluation of implementation process
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Competence Mark

C-1I Analysing and synthesizing: The student has understood the proposed problem and all its conditions and
circumstances. He or she has been autonomous in critically searching, gathering and processing information. He or
she has succeeded in relating the problem to others previously approached.

C-II Applying knowledge to practice: The student has been autonomous in applying scientific knowledge and he or
she has proposed well founded hypothesis and methods. Changes in methods and objectives have been well reasoned.
Required time and equipment resources have been defined beforehand.

C-III Making research: The student has shown ability to approach problems at different levels of abstraction, to
design experiments, to process data using appropriate statistical and mathematical tools, to handle specific
instrumentation and to interpret results.

C-1V Scientific and rational analysis: The student has identified all the different parts of the problem. He or she has
presented and defended arguments in discussions with the supervisor and with other students. He or she has decided
based on objective criteria and has used multidisciplinary knowledge when needed.

C-V ... knowledge of the technological area: The student has shown to be competent in dealing with procedures and
concepts of his or her knowledge area and also in handling specific instrumentation. He or she has been autonomous
in looking for information that helped in solving his or her doubts.

C-VI Managing information: The student has been autonomous in gathering and selecting information. He or she
has resorted to several sources of information and has been able to assess the reliability of each one. He or she has
made use of on-line resources provided by the university.

C-VII Performing basic tasks with computers: The student is skilled in managing diverse data and document
formats, he or she has usually accessed to telematic resources and services and has appropriately used data processing
software and also software specific to his or her knowledge area.

C-IX Inter-personal relations: The student has regularly attended to meetings with the supervisor and has been able
both to discuss and defend his or her approaches and to rectify them when needed. He or she has shared ideas with
colleagues and, if required, he or she has participated in joint projects and coordinated part of the work.

C-X Task managing: The student has written a project plan, kept a log book of the project activities, respected
foreseen deadlines and activities and adjusted the plan when needed.

C-XI Analysing the social context: The student has evaluated results bearing in mind their applicability. He or she
has included ethical and social issues in the context analysis.

Table 4. Questionnaire for evaluation of final report

Competence Mark

C-I Analysing and synthesizing: Problem description and analysis are based on a sufficiently wide up-to-date specific
bibliography. The literature review has clearly synthesised contents, it is well structured and it includes a judicious
analysis of the bibliography while avoiding plagiarism. The hypothesis andlor design criteria are clearly linked to the
review of the state of the art. Data collected during the project have been adequately organised and analysed and they
provide a clear foundation for the conclusions.

C-II Applying knowledge to practice: Project hypothesis and objectives are clearly stated, well founded on
theoretical knowledge and realistic. Project objectives are original and result from a personal contribution of the
student. The proposed methodology is coherent with the objectives, it is clearly explained and justified and it leads to
the reported results.

C-1III Making research: Unsolved issues have been identified and corresponding hypothesis have been estated.
Experiments and results have been adequately carried out and collected in order to confirm or reject such hypothesis.
Data analysis has been unbiased and it clearly supports the conclusions. Findings and conclusions have been discussed
and contrasted to previous results present in literature.

C-1V Scientific and rational analysis: The contents of the final a report are well organised. The approach to the
project is systematic. Statements and interpretations are correctly reasoned or founded in adequate bibliography.

C-V ... knowledge of the technological area: Project implementation has involved knowledge related to the
University course, and part of it has required autonomous study by the student. Conceptual errors have been avoided
and, if needed, specific instrumentation has been correctly used and its specifications and using requirements have
been reported.

C-VI Managing information: The final report includes a list of references. All references have been cited in the text.
Reference format is as specified. Sources of all copied material have been cited.

C-VII Performing basic tasks with computers: The format specifications of the document have been respected.
Usage of styles and formats is coherent throughout the whole document. Appropriate software has been used for
generation of graphics and data processing.

C-VIII Language communication: The structure of the report is correct. Headings and content are coherent. Both
repetitions and ambiguities are avoided. The text is clear and concise. The length of the final report is adequate for
its contents and it does not contain either syntactic, ortographic or semantic errors. The bibliography is multilingual.

C-XI Analysing the social context: The project context is mentioned and described. Both practical and ethical
consequences of the project have been considered.
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Table 5. Questionnaire for evaluation of oral presentation

Competence

Mark

C-1V Scientific and rational analysis: The student has presented his or her work in a well structured way. He or she
has adequately justified his or her decisions, proposals and answers.

C-V ... knowledge of the technological area: The student has shown good knowledge of the subject in which the
project is framed. He or she has used specific vocabulary properly and avoided superficial analyses.

C-VII Performing basic tasks with computers: The student has adequately used supporting software for the
presentation, shown well elaborated graphs and, if needed, performed software demonstrations.

C-VIII Language communication: The structure of the presentation has been appropriate. Repetitions and
ambiguities have been avoided. The language has been clear and concise and using appropriate vocabulary and
register. The presentation length has been adapted to its contents.

C-IX Inter-personal relations: The student has succeded in maintaining the attention of the audience. He or she has
answered all questions without avoiding any and recognised own mistakes. His or her position in the room and speech
loudness and speed have also been appropriate. Reading has been avoided.

C-XI Analysing the social context: The student has spoken about the social context and relevance of the work.
Topics and superficial approaches in analysisng ethical issues have been avoided. He or she has shown sensitivity
towards the social impact of the project.
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