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Abstract

In this paper we discuss the result of piloting ettnodology for Engineering Final Year Projects (fr¥dBsessment
that takes into consideration professional skitigusition. The FYP is structured around three stilees; skills are
assigned to each milestone according to the tasksred in each phase, and a list of indicator® lmeen designed
for every phase. The criteria are specified inlaxicuand are made available to students. The FYfteimentation
includes evaluation methods and a homogeneoussassesthroughout the project development in ordgrovide
students with valuable project implementation supgo facilitate the project organization, to irope the quality of
projects and thereby to reduce the academic dropade. The proposed methodology has been implesdesmd
piloted at the Barcelona School of Informatics, #relconclusions can easily be generalized to #rerdngineering
degree. This paper presents the results of thefBlYP,569 students. The average percentage of stuidi@ishing
FYP in previous degrees was 65% on average, whénettee case of the Bachelor Degree in Informathes
percentage rose to 90% with the methodology praposthis paper. In addition, 95% of these studénished their
FYP in less than one year, compared to only 65% fivtiched it in less than one year in previous [2egt

Keywords: Final Year Project; assessment of Final Year Ptogssessment of professional skills.

1. Introduction

Engineering Degrees compliant with the Europearhbetigcducation Area (EHEA) [1] were introduced ijpain
from 2010 onwards. The initial three semestershefdegree opened for enroliment in September 2680 & a
consequence, the first Final Year Projects (FYRP#)é new paradigm were delivered in 2012-2013.

The FYP in Spain was already a mandatory requiréfieerobtaining a degree in engineering for decauidsre
the EHEA. There existed a long tradition of supgipn and evaluation methods that jointly considesabject-
specific and professional skills. For example, arad written presentation skills were assesselll pmgects, although
a unified criterion was not explicitly agreed. langral, FYPs were evaluated by a committee composedme
professors. The grades were based on a report poblia project presentation. The designated ptgapervisor
monitored the students’ work and advised on theingriof the report, while the faculty committee kensied the
technical quality of the project, the quality okttvritten report and the quality of the oral preagan. These three
aspects were usually assessed together and marledirrgle grade, which in turn constituted thalfgrade of the
FYP.

In that system, most educational institutions ditiprovide the students with documentation spetifyhe project
report format or the requirements for the techniécaitent description and presentation. These aspene regarded
as implicit, and the communication to the studevas usually left to the discretion of the projegpesrvisor, whose
task was to address any shortcomings throughoytéhied of the FYP. This meant that, in most caes project
grade depended not only on the quality of the ptpjeut also on the evaluating committee and thee&nce of the
project supervisor (who in most cases was a mermbéhne evaluating committee), as Kumar demonstréted
comparing two separate evaluations of the samegirf?]. Different committees would probably assijfferent
grades to the same project, since the evaluatiterierwere open to interpretation. Moreover, wititBnmunication
skills were usually considered, in most cases gihgfiessional skills were not considered in thggmevaluation.



In the current EHEA, subject-specific contents anafessional skills are assessed explicitly. Irétefa single
final grade, the new FYP marking should be gendratem a set of requirements for the differentliskilonsidered.
To solve the problem of ambiguity detected in théPFassessment prior to the EHEA, clear criteria tnings
established for the evaluation of each type of,skilsuch a way as to enable traceability. In &iddj the publication
of these criteria should serve as a guide to tidestts in the development and documentation of EéP.

For this purpose, between 2008 and 2009 the Spafiishtry of Science and Innovation and the Qualiency
of the Catalan University System funded the proj&uidelines to the evaluation of competencieshim Bachelor
and Master Degree thesis in engineering” [3]. Mawk was presented at the FIE international comfezeby
Valderrama et Al. [4]. The result is, in fact, aidgito help each institution define its own proacedéor FYP
evaluation. As described in [3, 4], the "Guideliteshe evaluation of competences in the Bacheldmaster Degree
thesis in engineering" sets out a design procechmsisting of six stages for assessing the FYRdefggee (see Figure

1):

1.
2.

o gk w

Definition of the skills associated to the FYP dhe selection of objective indicators for eachlskil
Definition of milestones for assessment, the caecameeans of assessment to be adopted at eachamédest
and the agents who will carry out such actionse&lpossible milestones are defined:
» Initial milestone, with two learning activities te assessed: an initial written report and an oral
presentation.
»  Follow-up milestone, with a single activity to besassed: a written progress report.
» Final milestone, with two assessed activities:fthal written project report and its presentatian i
public.
Assignation of indicators to the assessment of eaitdstone and learning activity.
Definition of a grading rubric for each indicatestablishing a clear and objective criteria for kiray.
Definition of the reports for the assessment agents
Definition of the criteria for assigning the fingdade to the FYP based on the assessment reports.

*Slalls defimtion

*Indicators selection

Y
MILESTONES AND ACTIONS OF ASSESMENT

INITIAL FOLLOW-UP FINAL
* Initial Report * Final Report
* Progress Report
* Oral presentation * Final presentation

!

+ Allocation of indicators to assessment actions

« Definition of the fulfillment levels

'

* Elaboration of assessment reports for each milestone

!

+ Elaboration of accumulative assessment report, per
each skill

FINAL MARK

Fig. 1 Procedure proposed on the guide to define the WéRiation process.

To create the guide for the Barcelona School abrimfitics (FIB) at UPC — BarcelonaTech FYP asseskmen
multidisciplinary commission was created (the atdhaf this paper). The members of the commissionregularly
between February and July 2011 to discuss thelsietiaihe guide definition process and to take slenis about all
aspects not covered by the guide. FIB implemeritese proposals between July 2011 and July 2012.



During the pre-EHEA period (1991 to 2010), FIB imtpd three engineering degrees in Computing: ThxtoDia
in Computing Software, the Diploma in Computing t8yss, and the Computing Engineering Degree. The two
diplomas consisted of a three-year curriculum, \@ent to the current bachelor curriculum, while #ngineering
degree consisted of a five-year curriculum equiviete the integrated masters’ curriculum. Both @éegrrequired the
compulsory submission of a FYP, but with differamights in the grade. The engineering project wasvalent to
the work of an entire semester, while the diplom@gzts required work over half a semester.

One of the main problems of the FYPs in the previengineering degrees was that students took Iadhger
expected to finish them, and a significant peragmtaf students did not even present their FYP. Was due to
several reasons:

» It was not necessary for students to finish the E¥fhd employment. In fact, most students com8itieir
last years of study with paid work, so before caatiph of their degree they concentrated on thdis jand
failed to complete their FYP for official graduatioHowever, some students took up their projectsnag
several years later, either when the degree be@apmrtant for their career prospects or when change
the curriculum were imminent, thereby reservingrigat to graduate under the former regulations.

» The duration of the project depended on the expegief the supervisor. Even though the projectfirame
was clearly stipulated in the curriculum, and wédterent for the two types of degree courses, Eades
found it hard to distinguish between them and tdridgpropose a semester project regardless of whttht
student was studying for an engineering degreera fliploma. The result was that diploma studdet®ted
an inordinate amount of time to their FYP.

* In addition, engineering students also spent lotlgan the stipulated time on their projects, eithecause
they were unaware of the time-frame and the dateoofpletion, because they were keen to perfect thei
work, or were under pressure from their supervisocontinue the work until the desired results were
achieved. In fact, many engineering projects topknore than 900 hours, an amount of time in exoéss
the workload for one semester. This often meantghgects took longer than 6 months to completéno
many cases even longer than a year.

The objective of this work is to evaluate and réploe result of the application of our methodolegth respect to:

(@) The development and assessment of professionl ekihe engineering students during their FYPkvor

(b) The adjustment the FYP duration with respect talieeretical time-frame.

(c) The homogeneity of the evaluation criteria appbgdlifferent committees.

The rest of the paper is organized as follows:i8edt discusses some related work; Section Illsprgs how the
FYP is developed at FIB and the skills evaluatestti®n IV describes the indicators considered itheailestone;
Section V provides the results in the applicatibthis methodology, and finally Section VI conclsddis work.

2. Context and Related Work

The term “professional skills” is used to referttoth academic skills and transferable skills arteiokinds of
competencies that graduate students will needdguoiegefor their profession. Our work addressesittreduction of
professional skills into academic Engineering @uwia, their evaluation and assessment, includiegattpropriate
metrics and application, and it is centered inRhmal Year Project.

The assessment of FYPs are constrained in maritutimts by accreditation regulations. Accreditatis in fact
one of the leading techniques used by academiitutishs to ensure the delivery of quality educasibprograms.
One of the leader institutions in providing tectahiaccreditation is the ABET (hamely the AccrediitatBoard for
Engineering and Technology), a non-profit organaratthat accredits postsecondary year programspplie
science, computing, engineering, and technologg.ddtreditation is intended to certify the qualityhese programs.
Al-Twalijr et Al. present in [5] an overall framewoand an operational description of ABET guidelines

The ITICSE’99 Working Group on Integrating Professlism and Workplace Issues into the Computing and
Information Technology Curriculum [6] points outatttheir graduates require a good understandinajéssional
and workplace issues as well as technical skikgZalez-Marcos [7] argues that FYP success carnatthined with
only a technical (“hard”) skill set. Because projestcomes are achieved through people using krinelecreativity
and often technology, professional (“soft”) skifiee as necessary as technical skills in the managfeof projects.
Communication, teamwork, organizational effective)eleadership, flexibility, creativity, problemlgag and
decision-making, for instance, are skills requitednanage people and teams and get the best duemf These
ideas are developed in [8] by Fraile. The papeindsfthe educational outcomes of the FYP for baidents and
lecturers in order for them to share expectatiomsagpects of the project. This provides a basisaafeubsequent
definition of the evaluation process and critedathe project, which is further developed in [Bhe importance of
the FYP in the strengthening of competences ofrexgging students is analyzed in depth by Ortiz-Maret Al. in



[10]. The work shows which personal competenceswafents are most reinforced during the FYP prodéesisiding
the preparation, elaboration, presentation anddefstages. The competence model considered isstéiby ABET.

Michaluk et Al. [11], also following the ABET's fraework, focus on students’ critical thinking skilils
engineering studies through two assignments base¢deoPaul-Elder model of critical thinking, whigfcorporates
characteristics of eight elements of thought dfical thinking and has been contextualized spetificfor use in
engineering. Two methods are employed: problemébkesening and writing for reflectivity.

The need to develop professional values has akso tezognized since the IEEE/ACM Computing Curac2001
in the Joint Task Force on Computing Curricula [I¥jey propose the assessment process in ordeeteourage
students to employ good technical practice and sighdards of integrity, and ii) discourage stusiémm attempting
to complete work without giving themselves enoughet Following this process, Sicilia [13] discussbe
introduction and assessment of professional competein a Computing curriculum.

In order to unify assessment criteria, and baseith®nvork done by Valderrama et Al. [4] describedection 1,
which defines between 4 and 6 stages for assessi@énthez [14] presents a proposal for the evaluadf
professional skills in the FYP by using a four-lesempliance rubric for competence evaluation. Tike of rubrics
has been extensively adopted in evaluation [151 7B As in [17], in our proposal we have drawreujst of questions
to be considered by students as a guide. BairaktagbAl. [18] use a similar approach. Following tuidelines of
the American Society of Engineering Education (AjEEey present a FYP Evaluation Rubric. In theipgr, and
using their rubric, the authors examine how thégassent objectives of a real-world engineering pabjnfluenced
employment of students’ leadership skills and daeisponsibility awareness.

Different FYP assessment methodologies are usdthenuniversities around the world. Some examples ar
presented below. Jawitz [19] analyzes the managearghassessment practice of FYP of different deget the
Faculty of Engineering at the University of Capenhoto detect issues that should be addressed, aibtér [20]
reports on a study of assessment of undergradissterthtions in the seven departments which caostihe School
of Social Sciences and Law at Oxford Brookes Ursitgr Both studies reveal a range of approachesttitddes to
the assessment of the FYP and the use of a widktyaf different methods. The authors reflect be implications
of the lack of consensus in the key issues of #liglity of the assessment system, as well as tidest perceptions
of fairness. So, clear and common assessmentiargbould be defined. Rasul [21] focus on the ingure of
defining guidelines and assessment criteria foFthié describing the experience in the Universit$ofith Australia.
FYP is the culminating learning experience of eagiing programs. It requires students to demoesthait they can
integrate knowledge, skills and professional gréelwtributes developed during the program andoperfat a
standard expected of graduates. Assessment carntakaccount different elements such as supergiseport,
technical report, design portfolio, reflective joat, poster, oral presentations, weightings fohmézal quality and
communication, etc. The criteria for grading prégacse various rubrics that influence assessmehibanchmarking
processes. Saunders [22] illustrates how criteriaistegrate both analytical and global quality sueas of students’
work. Drawing from an analysis of assessments afratergraduate dissertation, the authors arguethatia need
to be debated periodically if consistency is torbaintained. The importance of clear assessmentegues is
highlighted.

Regarding the assessment of specific professidiltd, geamwork is one of the most popular professi skills,
and it is difficult to assess. Grading individuidents in teams or projects has always been prattie. To accurately
gauge individual learning outcomes, students’ gsatmed to be based on what they have learned imsligidual
within the team or project context. However, witleingineering team-based projects, individuals headitionally
been assigned a grade heavily influenced by the’seproject outcomes. Engineering FYP suffer fromilsr
problems, especially in the case the project isimdividual. Howard [23] examines in depth theseljems in the
framework of several Australian universities.

Finally, Saka [24] suggests that the selectioneathers to supervise FYP should also be consid&fedlings
suggest that the profiles of teachers who seekttmege professional development programs vary basethe
programs’ objectives. The findings also suggest theognition of who is being served in professiaevelopment
must be considered in the construction of thoséepsional development experiences”.

3. Organization and skills of the FIB’s Final Year Prgect

The FIB curriculum defines a FYP of 18 ECTS cre(fsropean Credit Transfer System. One credit isvatent
to 25-30 hours of student work during one semgsteY.P is divided into two blocks: a first one o€fdits in which
the student is instructed in project management)(R¥d a second one of 15 credits for the projesetbpment.
Since the FIB students can do their FYP in a foreigiversity through a mobility program, and mostrdpean
universities establish a FYP of 15 credits, it @yeto set up validations in accordance with mgbadigreements.



Many foreign universities also have subjects sintilethe PM, so it is simple to achieve full conipgity with the
FIB's FYP.

3.1. The Project Management course (PM)

The PM is organized as a semi-intensive three-wgeekinar. It is offered twice a year, coincidinghwiihe start of
a semester of regular classes. Doing the PM digbaning of a semester allows access to the Pthéme students
who are on an exchange program and do not haviejecssimilar to the PM at the center where theyduing their
FYP. It is likewise made available for those studemho are doing the FYP at a national or foreigmpany. The
course can be followed on-line.

Progress through the PM requires students to presearal reports in which the knowledge acquisealiplied to
their FYP. Around mid-course, students presentttimentation generated in a brief whole-body vjdduich is
then sent to the professor who provides a quicttifaek.

The PM objectives are arranged in four moduleggltommon to all students and the fourth spedifibé specialty
in which the student is enrolled:

e Module 1: Information Technology tools to suppb tnanagement of projects and teams, coveringfgpeci
applications of project management, Internet resmifor management, and management of the FYP
through the network.

» Module 2: Basics of project management, coveritiggral project management, scope management, time
management, economic management and project saisilain

* Module 3: Personal and professional skills forrttenagement of projects and teams, covering manageme
of people and equipment, information skills, sustdility and efficient communication techniques.

* Module 4: Project management for the field of spkyi

One week after the completion of the four modwésgents must submit a document summarizing ditelables
achieved so far (introduction and state of the satpe of the project, temporary planning, budgetliminary
sustainability analysis and bibliographical referesconsulted) and give a public presentation @fatork. The PM
professor then evaluates this presentation, antl tite PM professor and the project supervisor ewaluhe
deliverables. The whole process for evaluatingR¥ie is detailed in Section 4.

3.2. Evaluated Skills
Both technical and professional skills are evaldatehe FYP at FIB. The assessment is detail&kition 4. The
seven professional skills evaluated are as follows:
» Entrepreneurial attitude and innovation
» Sustainability and social commitment
» Effective oral and written communication
e Information literacy
* Autonomous learning
* Appropriate attitude towards work
* Reasoning
Foreign language evaluation is only carried outmiie project report or the public presentatiothase in English
(or another language different from Spanish or [@aja

4. Evaluation milestones and indicators

The authors propose an FYP evaluation consistinprele evaluation actions distributed over threkestones:
Initial, Follow-up and Final Milestone. Each milese has a different evaluator agent. Evaluatiaoise by using a
set of indicators, each indicator being relatedrie or more professional skills. The evaluationgach indicator is
accurately defined by means of a rubric incorparateo an application to make the process easiefioui-level
compliance is used for competence evaluation foh édicator: not reached; almost reached; reaelsegkpected,
and reached with excellence. The final FYP gradeitematically calculated by the application udimginformation
from the three evaluation actions.

4.1. The Initial Milestone
Students undertake the Initial Milestone duringftrst month of the FYP, while they are followinggt PM course.
In this milestone, the deliverables submitted by §titlents and the public presentation are evaluatedxplained
in Section 3. The initial milestone rubric has ¢ighlicators:
1. Problem formulation.



Work planning (including budget).
Methodology, monitoring tools, and methods for easibn of results.
Initial sustainability analysis.
Clear and correct written expression.
Oral communication: verbal language.
Oral communication: body language.
Oral communication: adequate use of support elesnent
On completlon of the Initial Milestone, the PM thac may ask for any corrections to be made, artbsts propose
and schedule the Follow-up Milestone assessmenindrhalfway stage of the FYP (approximately 2-3the later).

e ol

4.2. The Follow-up Milestone

In the Follow-up Milestone, the supervisor evalsagtudent progress. The milestone rubric evalueigist
indicators to identify deviations from the initiallanning and assesses student attitude. The malnsgm check that
the FYP is progressing properly and request camesif necessary. This milestone may be repeétbe isupervisor
considers it is not accurate enough. In that casew date is proposed by the student and re-di@iua conducted.
The evaluated indicators are as follows:
Project contextualization (background and analgéisandidate solutions and technologies).
Planning monitoring, justifying any deviation.
If any changes have been made to the methodologpjfi¢ation and description of new methodology.
Justification of the option selected to solve thabem presented by the project.
Student ability to take initiatives and decisiongjghting risks and opportunities.
Student ability to engage in work, showing a prsi@sal attitude and behavior.
Integration of knowledge and generation of creasioteitions.
Identification of regulations (laws, rules, ethat may potentially affect the project.

ONogarwhE

4.3. The Final Milestone

The Final Milestone must be completed no later thia@ year after student enrollment in the projetherwise,
the student must re-enroll for the project (UPGsll In this milestone, the final report and théljgupresentation
are evaluated by a committee on the basis of @ioators:

Resolution of the initially formulated problem ascbpe of the proposed objectives.
Planning monitoring, justifying any deviation.
Existence of enough information to reproduce tloeess of analysis, synthesis and evaluation.
Complete sustainability analysis.
Structure and organization of the work.
Clear and correct written expression.
Use of information resources.
Oral communication: verbal language.
Oral communication: body language.
10 Oral communication: correct use of support elements

All milestone rubrics, as well as the informati@yarding the FYP assessment, are accessible ¢iiBheeb site
[25]. The Committee is specific for each specialtg consists of one chair and two members. At teastommittee
members should be able to assess the techniclal skithe project. The FYP supervisor cannot beeanbver of the
committee.

Two assessment periods are defined each semesgeat anid-semester and the other at the end. ThsRYe
grouped into blocks of up to four projects whick arvaluated by the same committee. This structalemit easy
for supervisors to avoid evaluating their own petgeit also prevents overload for committee memlaerd ensures
that at least two of the board members can makehmical assessment.

CoNoOR~WNE

4.4. The Student’s Guide

Rubrics are very useful as a guide for evaluatentgto unify criteria. In the case of an FYP estitn, where
different evaluator agents are involved, it is vienportant to have precise rubrics to eliminatefaass possible, the
degree of subjectivity present in any evaluatioowver, precise rubrics contain too much informatio provide
useful guidance for the students. For this reas@nhave developed a student guide based on that®okrethod
[26], which consists of a set of questions thatistiis should consider while developing their FYRe &nswers to



some of these questions should be reflected iritlaé FYP report, while other questions should hstpdents
address issues that facilitate progress in the dighction. The complete list of questions is pded in Table 1.

Problem
formulation

Initial Milestone (PM teacher) rubric

Follow up Milestone rubric

Final Milestone rubric

What problem does the project address?
Has the problem already been solved? If
so, can an existing solution be
used/adapted, or does a new solution
need to be designed? What are the aims
of the bachelor's thesis? Are they clearly
and comprehensively specified? Is the
scope of the project delimited? Who is the
product intended for? Who will use the
solution? Who will benefit from the
results? Is the project complex enough to
be considered a bachelor's thesis? Is
there sufficient justification for it to be
carried out by a technical engineer?

To what extent does the project solve
the initial problem?

Contextualisation
of the project

Does the student give an adequate
definition of the framework in which the
bachelor's thesis is carried out? Does the
student describe how the problem in
guestion is currently managed? Does the
student consider the availability of similar or
related products? Does the student justify
his/her choice of technologies?

Work plan

Does the student provide an initial work
plan for the project? Does the student
provide an initial cost analysis (efforts and
resources)? Does the student provide an
estimation of constraints and/or risks?

Have changes been made to the initial work
plan? If so, are these changes justified, and
does the student provide a definitive work
plan? How do these changes affect the
objectives or the implementation of the
project? What impact do these changes
have on costs? What stage of the work plan
has been reached?

Has the student reviewed the
commitments (objectives, scope,
work plan, costs, etc.) acquired from
the previous milestones? If so, are
sufficient reasons given for the
changes? Does the student provide a
quantification of the work carried out
and an economic evaluation of the
project?

Methodology
and rigour

Does the student describe his/her
methodology? What tools will be used to
monitor the project? Does the student
describe the validation method for the
project results?

Have changes been made to the initial
methodology? If so, does the student
explain why the changes were made?

Does the student clearly explain how
the solution has been reached? Does
the student clearly explain how the
solution has been validated? Does
the student give sufficient details for
the analytical, synthesis and
evaluation procedures to be
reproduced? If a numerical evaluation
is given, are the figures correct and
duly explained?

Analysis of
alternative
solutions

Are the different alternatives to solve the
problem analysed? Is the chosen option
justified?

Sustainability
and social
commitment

Is the social, environmental and/or
economic impact that the project may
have on the environment in which it is
framed analysed? For example, will the
project improve, directly or indirectly, the
quality of life of people? Will the project
reduce the ecological footprint? Will the
project be economically viable? Is a study
of the state of the art performed on how
the problem addressed by the project is
currently solved? Is a description provided
of how the project proposal will improve
the current solutions in the social,
economic and environmental aspects?
Are indicators proposed to measure the
project's impact on the three sustainability
dimensions?

Is there a chapter in the report
dedicated to the sustainability
analysis? Is an analysis of the social,
environmental and economic impact
of the project carried out in this
chapter by using the sustainability
matrix? Are all questions from the
sustainability matrix adequately
answered, calculating in a reasonable
way the sustainability degree of the
project? Has the student
appropriately quantified the
economic, environmental and social
impact of the project? Is there an
analysis of risks and a proposal to
reduce them? Are personal
conclusions about the sustainability of
the project clearly presented?

Initiative and
decision-making

Has the student been proactive in his/her
decision-making? Has he/she adequately
justified the decisions? Has the student
demonstrated initiative in carrying out the
project? Has the student demonstrated an
ability to address/overcome obstacles?

Commitment to
the project

Has the student acted professionally and
ethically throughout the project?




Integration of
knowledge

Does the student integrate knowledge from
a range of disciplines? Does the student
propose creative solutions?

Identification of
applicable laws
and regulations

Are the main project actions governed by a
particular law/regulation? If so, does the
project comply with this law/regulation?

Correct structure
and organisation

Does the report include an abstract
(in Spanish, Catalan and English)? Is
there a table of contents, and are
pages and sections numbered? Does
the report have a coherent structure?
Is the report complete? Is there a
separate conclusions section
summarising and establishing links
between the different topics
addressed? Are the conclusions well-
reasoned? Do the abstract,
introduction and conclusions give a
clear idea of the project's content?

Clear and correct
written
expression

Are the documents written with sufficient
clarity for readers with no prior knowledge
of the project? Are they orthographically,
syntactically and semantically correct and
does the student express ideas with
precision? Does the student give
definitions of new terms when necessary?
Has the student given the documents a
final read-through before submitting
them?

Is the report written with sufficient
clarity for readers with no prior
knowledge of the project? Is the
report orthographically, syntactically
and semantically correct and does
the student express ideas with
precision? Does the student give
clear definitions of new concepts
when necessary? Having completed
the report, has the student given it a
final read-through?

Use of resources

Does the student identify potentially
confusing aspects of the project and
clarify them with examples and
explanations? Are footnotes or
endnotes included, if required? Are
the tables and figures self-
explanatory without reading the text?
Are the references correctly cited?
Are the sources of cited text and/or
third party figures/images clearly
identified?

Verbal
communication

Does the student use appropriate
technical language? Does the student use
appropriate intonation, avoid the use of
filler words and maintain an audible tone
of voice? Do the student's answers link to
other aspects of the thesis? Does the
student give clear explanations of the
fundamental aspects of the project? Does
the student express himself/herself
naturally? Does the student show
evidence of preparation and practice?

Does the student use appropriate
technical language? Does the student
use appropriate intonation, avoid the
use of filler words and maintain an
audible tone of voice? Do the
student's answers link to other
aspects of the thesis? Does the
student give clear explanations of the
fundamental aspects of the project?
Does the student express
himself/herself naturally? Does the
student show evidence of preparation
and practice?

Non-verbal
communication

Does the student control and influence the
audience with non-verbal messages such
as hand gestures, facial expressions or
choice of clothing? Does the student
display good time management skills?
Does the student make effective use of
pauses? Does the student successfully
draw attention to his/her voice, when the
key message is oral, and to the
corresponding slide, when the key
message is visual?

Does the student control and
influence the audience with non-
verbal messages such as hand
gestures, facial expressions or choice
of clothing? Does the student display
good time management skills? Does
the student make effective use of
pauses? Does the student
successfully draw attention to his/her
voice, when the key message is oral,
and to the corresponding slide, when
the key message is visual?




Confident use of | Has the student made an appropriate Has the student made an appropriate
supporting selection of the project sections to be selection of the project sections to be
materials presented? Do the supporting materials presented? Do the supporting
(generally slides) contain all the required materials (generally slides) contain all
elements (numeration, title page, final the required elements (numeration,
slide, etc.)? Is the use of tables, figures, title page, final slide, etc.)? Does the
images, colour, blocks of text, font size, use of tables, figures, images, colour,
etc. conducive to an enjoyable blocks of text, font size, etc. make the
presentation? Are points organised project more enjoyable? Are points
logically to match the structure of the organised logically to match the
project and does the presentation flow structure of the project and does the
naturally? presentation flow naturally?
Writing skills in a Ability to write technical documents
foreign language correctly in English.
Third Speaking Make a presentation in English,
Language explaining the ideas and concepts in
an understandable way and using a
broad technical vocabulary.

Table 1 Students’ Guide Criteria.

4.5. Final Assessment

The process described so far is applied to thesassmnt of professional skills. Given the enormasuistry of
FYPs, the same process cannot be applied to theitet skills of a degree or specialty. The authprsposal is that
the assessment of technical skills should be doredordance with the school criteria. The criteaolopted by the
FIB has been to evaluate technical skills altogedlieing the Final Milestone. In other words, tleeranittee decides
on the corresponding qualifications for grading #¥¢P technical skills. For this reason, the assessmof the
technical part of the project should be subjet¢htoexpertise of the committee members.

Regarding the final grade calculation, technicdlskccount for 60% of the mark and professiondllsfor the
remaining 40%. One way to justify this distributisnby answering that question: “What grade would give to an
excellent project with a horrible report and baal presentation?” Using the proposed weight distidn, that project
should receive a grade of 6 (out of 10).

The authors have determined that all indicatoratired to professional skills should be weightedatguwithin
each milestone. To that end, they have definedallmving weights for each milestone: 25% for timétikl, 25% for
the Follow-up and 50% for the Final Milestone. Qirthese percentages correspond to assessmentfedgiooal
skills, which accounts for 40% of the total FYP dgathe result is that the Initial Milestone condéis 10% of the
final grade, the Follow-up Milestone another 10%d &he Final Milestone 80% (20% to assess profeabiskills
and 60% to assess technical skills).

Since some indicators are evaluated in more thamalestone, as shown in Table 2, it is approptiaisregard
some bad indicator results for the final qualificaf but only when improvements in the indicatar detected. This
enables any corrections of deficiencies detectethbystudents during the FYP implementation todien into
consideration.

Initial Follow-up Final
Indicator milestone| milestone [ milestone
Problem statement X X
Contextualization X
Planning X X X
Methodology and Rigor X X X
Considering different alternatives X
Sustainability X X
Initiative and decision making X
Attitude and professional behavior X
Integrating knowledge and creative problem solving X
Identification of regulatory elements and norms X
Organization and structuring of work X




Appropriated knowledge of written skills X
Use of information resources

Oral communication: verbal language

Oral communication: body language X

x

x| X | X

Oral communication: use of supporting elements X X
Prepare reports in English X
Conduct presentation in English X

Table 2 Distribution of the milestone indicators.

Finally, the committee’s report on the Final Mil@sé contains an option to indicate whether the B¥§erves the
award of an extra point for any merit that the cdttea might consider. This award must be justifeed, in no
circumstances, may match any of the indicatorstihaé already been evaluated. The aim of this measto detect
those exceptionally good FYPs with an outstandivajuation that merit an award with honors. Projeresded with
a final score greater than 9.5 may be distinguistitdhonors according to the committee criteria.

The final assessment is arrived at quite easilgnbgns of a software application. The committesk tlring the
Final Milestone consists in selecting the assessofesvery indicator from its rubrics by a singlek, assessing the
technical skills of the project with a numericaade, and deciding whether it is an FYP of excejliguality or not.
Since professional skills are assessed independargtade for each professional skill is autonadiffextracted from
the indicators evaluated in the three milestones {&ble 3).

=STES[ T 2E S 2TEsSTE
R EH T R
| | 25|ce|ocE(8E(28|82 5|8
Indicators/ skills ec|Za|sE|ge]s 58| c &
£2la |sE|B5|< |<£|¢°
5 69| K
Problem statement X
Contextualization X X
Planning X X
Methodology and Rigor X
Considering different alternatives X X X
Sustainability X X
Initiative and decision making X X X
Attitude and professional behavior X
Integrating knowledge and creative problem solvi| X X X X
Identification of regulatory elements and norms X X X
Organization and structuring of work X
Appropriate knowledge of written skills X XX
Use of information resources X X
Oral communication: verbal language X X | X
Oral communication: body language X X
Oral communication: use of supporting element X X
Prepare reports in English X
Conduct presentation in English X
TOTAL 5 2 6 4 5 6 |4(5

Table 3 Distribution of indicators according to professaskills.



5. Results and discussion

Figures 2 and 3 present the results obtained B9Xtudents in the different degrees offered byiBesince 2007:
345 students of the Diploma in Computer Softwa®9 Students of the Diploma in Computer Systems &5l
students of the Bachelor Degree in Informatics Beeiing. As regards the duration of the FYP, Figuommpares
the duration, in months, that the students need@dmplete their FYP in the Bachelor over the fast years with
those of the previous engineering degrees (data &ia years in Diploma in Computer Software andI®ipa in
Computer Systems). Only 65% of the students whisHed the project in the diplomas managed to fiitigh less
than a year. However, 95% of the Bachelor studehtsfinished the project presented their FYP i3 liggn a year,
and approximately 60% of the students took betvéeand 12 months. The reason for the last statsstitat the UPC
regulations make it easy to obtain a six monthgesion for the FYP defense at almost no extra Gmshe students
therefore take advantage of this circumstance antplete their FYP within the following term.
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Figure 3 presents the percentage of students wde@dail their FYP. The fail is mainly producetien the FYP
is not presented, so these data reflect the pexgerdf students who present the FYP. The averagemtage of
students finishing FYP was 64.92% and 66.12% res@bgin previous degrees, whereas in the caskeoBachelor
the average percentage rose to 89.35% with theadelbgy proposed in this paper. Note also a graptovement
in year 2016, the last course evaluated (more 95& finish their FYP, most of them in less thareary. We think
this is because these students have only knownretldhiation methodology of FYP and that the PM ascdbhas
stabilized. Like any new subject, it has undergemme changes during its first years of teachiryydter to improve
its results. This comparison is interesting sirtceighlights the contrast existing between studeaking the new
engineering degree who directly enrolled in thisirse as freshmen (close to 90%) and the lower sacG#io
achieved by students in previous degree coursés ggfprox. on average). As can be seen in Figuaesgnificant



improvement occurs in the last two years of théotifas. The increase in the percentage of FYP preges due to
the fact that they were the last years that theegesgwere given, and both students who completeditiomas that
years and those who had FYP pending from previeassymade an effort to present it. If this anonmbliscounted,
the improvement of the Bachelor's results regardiptpmas is even greater.

Due to the fact that this evaluation methodologselatively new, and has been recently implemerttesl results
presented are limited to the last five years ferBlachelor Degree in Informatics. However, we thdaka are enough
to show that the proposed methodology clearly impsgrevious results.

Percentage Bachelor Degree Diploma Computer Software Diploma Computer Systems
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Fig. 3 Percentage of students completmg their FYP pademic year.

6. Conclusions

The Final Year Project (FYP) is the last academigr@se required of engineering degree studentsledts are
expected to demonstrate that they have acquireskieenecessary for the successful completicdheflegree course.
However, the FYP is not only their final and deiiveé assessment, it is also their last trainingvagt In this paper,
we present a methodology for conducting a competdased evaluation of the FYP, and in addition gsegracking
the FYP to complete student training in the disogl The assessment consists of three milestomiéisd,|Follow-up
and Final. The methodology defines a set of indicato be assessed at each milestone; these imdicat related to
the skills that students must acquire and are ataduin accordance with different evaluator agéytsising the
criteria in a rubric.

Professional skills are hard to be evaluated, stheg are more subjective than the technical skilsd no
assessment methodologies has been analyzed iitetladure extensively to describe the benefitssifigi a specific
approach. The scope of this work is limited toaksessment of professional skills. The rubricsefannical skills are
highly dependent on the nature of each individuajget. Since the committee members of the findéstone are
experts in the field, the assessment of the teahsidlls is not as prone to subjectivity as thefpssional skills. Using
the proposed methodology, arbitrariness in theuataln is not totally eliminated, but it is congidlely reduced.

The methodology proposed in this paper has beefteimgnted for the past five years in the BachelogrBe in
Informatics at the Barcelona School of Informati€he results obtained during this time (89% of stud finished
their FYP compared to only 65% of previous degreest 95% of these students finished their FYP &3 khan a



year, compared to only 65% who did in the Diplomhaye shown that monitoring the assessment of ¥ie F
improves the ratio of students who deliver it, &iag also reduced the time required to complete it.

Before the application of this methodology, onlyeoact of assessment was carried out when the pngEs
completed. Consequently, a significant percentdgtudlents took a long time to finish the projentd ome of them
never managed to complete it.

This methodology improves not only the number ofients that finish the project, but also reducegithe needed
to develop it, and also reduces the arbitrarineghe evaluation of the professional skills, ansueas traceability of
the assessment and transparency of the assesgsitend.d-urthermore, we believe this methodologgymeasily be
applied to other contexts and degree courses.
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