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Abstract 

In this paper we discuss the result of piloting a methodology for Engineering Final Year Projects (FYP) assessment 
that takes into consideration professional skills acquisition. The FYP is structured around three milestones; skills are 
assigned to each milestone according to the tasks required in each phase, and a list of indicators have been designed 
for every phase. The criteria are specified in a rubric and are made available to students. The FYP implementation 
includes evaluation methods and a homogeneous assessment throughout the project development in order to provide 
students with valuable project implementation support, to facilitate the project organization, to improve the quality of 
projects and thereby to reduce the academic drop-out rate. The proposed methodology has been implemented and 
piloted at the Barcelona School of Informatics, and the conclusions can easily be generalized to any other Engineering 
degree. This paper presents the results of the FYP for 1,569 students. The average percentage of students finishing 
FYP in previous degrees was 65% on average, whereas in the case of the Bachelor Degree in Informatics the 
percentage rose to 90% with the methodology proposed in this paper. In addition, 95% of these students finished their 
FYP in less than one year, compared to only 65% who finished it in less than one year in previous Degrees. 
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1. Introduction 

Engineering Degrees compliant with the European Higher Education Area (EHEA) [1] were introduced into Spain 
from 2010 onwards. The initial three semesters of the degree opened for enrollment in September 2010 and, as a 
consequence, the first Final Year Projects (FYPs) in the new paradigm were delivered in 2012-2013.  

The FYP in Spain was already a mandatory requirement for obtaining a degree in engineering for decades before 
the EHEA. There existed a long tradition of supervision and evaluation methods that jointly considered subject-
specific and professional skills. For example, oral and written presentation skills were assessed in all projects, although 
a unified criterion was not explicitly agreed. In general, FYPs were evaluated by a committee composed of some 
professors. The grades were based on a report and a public project presentation. The designated project supervisor 
monitored the students’ work and advised on the writing of the report, while the faculty committee evaluated the 
technical quality of the project, the quality of the written report and the quality of the oral presentation. These three 
aspects were usually assessed together and marked as a single grade, which in turn constituted the final grade of the 
FYP. 

In that system, most educational institutions did not provide the students with documentation specifying the project 
report format or the requirements for the technical content description and presentation. These aspects were regarded 
as implicit, and the communication to the students was usually left to the discretion of the project supervisor, whose 
task was to address any shortcomings throughout the period of the FYP. This meant that, in most cases, the project 
grade depended not only on the quality of the project, but also on the evaluating committee and the experience of the 
project supervisor (who in most cases was a member of the evaluating committee), as Kumar demonstrated by 
comparing two separate evaluations of the same project [2]. Different committees would probably assign different 
grades to the same project, since the evaluation criteria were open to interpretation. Moreover, while communication 
skills were usually considered, in most cases other professional skills were not considered in the project evaluation. 



 

 

In the current EHEA, subject-specific contents and professional skills are assessed explicitly. Instead of a single 
final grade, the new FYP marking should be generated from a set of requirements for the different skills considered. 
To solve the problem of ambiguity detected in the FYP assessment prior to the EHEA, clear criteria must be 
established for the evaluation of each type of skill, in such a way as to enable traceability. In addition, the publication 
of these criteria should serve as a guide to the students in the development and documentation of their FYP. 

For this purpose, between 2008 and 2009 the Spanish Ministry of Science and Innovation and the Quality Agency 
of the Catalan University System funded the project "Guidelines to the evaluation of competencies in the Bachelor 
and Master Degree thesis in engineering" [3]. This work was presented at the FIE international conference by 
Valderrama et Al. [4]. The result is, in fact, a guide to help each institution define its own procedure for FYP 
evaluation. As described in [3, 4], the "Guidelines to the evaluation of competences in the Bachelor and Master Degree 
thesis in engineering" sets out a design procedure consisting of six stages for assessing the FYP of a degree (see Figure 
1): 

1. Definition of the skills associated to the FYP and the selection of objective indicators for each skill. 
2. Definition of milestones for assessment, the concrete means of assessment to be adopted at each milestone, 

and the agents who will carry out such actions. Three possible milestones are defined: 
• Initial milestone, with two learning activities to be assessed: an initial written report and an oral 

presentation. 
• Follow-up milestone, with a single activity to be assessed: a written progress report. 
• Final milestone, with two assessed activities: the final written project report and its presentation in 

public. 
3. Assignation of indicators to the assessment of each milestone and learning activity. 
4. Definition of a grading rubric for each indicator, establishing a clear and objective criteria for marking.  
5. Definition of the reports for the assessment agents.  
6. Definition of the criteria for assigning the final grade to the FYP based on the assessment reports. 

 

 
Fig. 1 Procedure proposed on the guide to define the FYP evaluation process. 

To create the guide for the Barcelona School of Informatics (FIB) at UPC – BarcelonaTech FYP assessment, a 
multidisciplinary commission was created (the authors of this paper). The members of the commission met regularly 
between February and July 2011 to discuss the details of the guide definition process and to take decisions about all 
aspects not covered by the guide. FIB implemented these proposals between July 2011 and July 2012. 



 

 

During the pre-EHEA period (1991 to 2010), FIB imparted three engineering degrees in Computing: The Diploma 
in Computing Software, the Diploma in Computing Systems, and the Computing Engineering Degree. The two 
diplomas consisted of a three-year curriculum, equivalent to the current bachelor curriculum, while the engineering 
degree consisted of a five-year curriculum equivalent to the integrated masters’ curriculum. Both degrees required the 
compulsory submission of a FYP, but with different weights in the grade. The engineering project was equivalent to 
the work of an entire semester, while the diploma projects required work over half a semester. 

One of the main problems of the FYPs in the previous engineering degrees was that students took longer than 
expected to finish them, and a significant percentage of students did not even present their FYP. This was due to 
several reasons: 

• It was not necessary for students to finish the FYP to find employment. In fact, most students combined their 
last years of study with paid work, so before completion of their degree they concentrated on their jobs and 
failed to complete their FYP for official graduation. However, some students took up their projects again 
several years later, either when the degree became important for their career prospects or when changes in 
the curriculum were imminent, thereby reserving the right to graduate under the former regulations. 

• The duration of the project depended on the experience of the supervisor. Even though the project time-frame 
was clearly stipulated in the curriculum, and was different for the two types of degree courses, professors 
found it hard to distinguish between them and tended to propose a semester project regardless of whether that 
student was studying for an engineering degree or for a diploma. The result was that diploma students devoted 
an inordinate amount of time to their FYP. 

• In addition, engineering students also spent longer than the stipulated time on their projects, either because 
they were unaware of the time-frame and the date of completion, because they were keen to perfect their 
work, or were under pressure from their supervisor to continue the work until the desired results were 
achieved. In fact, many engineering projects took up more than 900 hours, an amount of time in excess of 
the workload for one semester. This often meant that projects took longer than 6 months to complete, or in 
many cases even longer than a year. 

The objective of this work is to evaluate and report the result of the application of our methodology with respect to: 
(a) The development and assessment of professional skills of the engineering students during their FYP work. 
(b) The adjustment the FYP duration with respect to the theoretical time-frame. 
(c) The homogeneity of the evaluation criteria applied by different committees.  
The rest of the paper is organized as follows: Section II discusses some related work; Section III presents how the 

FYP is developed at FIB and the skills evaluated; Section IV describes the indicators considered in each milestone; 
Section V provides the results in the application of this methodology, and finally Section VI concludes this work. 

 
2. Context and Related Work 

The term “professional skills” is used to refer to both academic skills and transferable skills and other kinds of 
competencies that graduate students will need to acquire for their profession. Our work addresses the introduction of 
professional skills into academic Engineering curricula, their evaluation and assessment, including the appropriate 
metrics and application, and it is centered in the Final Year Project. 

The assessment of FYPs are constrained in many institutions by accreditation regulations. Accreditation is in fact 
one of the leading techniques used by academic institutions to ensure the delivery of quality educational programs. 
One of the leader institutions in providing technical accreditation is the ABET (namely the Accreditation Board for 
Engineering and Technology), a non-profit organization that accredits postsecondary year programs in applied 
science, computing, engineering, and technology. The accreditation is intended to certify the quality of these programs. 
Al-Twaijr et Al. present in [5] an overall framework and an operational description of ABET guidelines. 

The ITiCSE’99 Working Group on Integrating Professionalism and Workplace Issues into the Computing and 
Information Technology Curriculum [6] points out that their graduates require a good understanding of professional 
and workplace issues as well as technical skills. González-Marcos [7] argues that FYP success cannot be attained with 
only a technical (“hard”) skill set. Because project outcomes are achieved through people using knowledge, creativity 
and often technology, professional (“soft”) skills are as necessary as technical skills in the management of projects. 
Communication, teamwork, organizational effectiveness, leadership, flexibility, creativity, problem solving and 
decision-making, for instance, are skills required to manage people and teams and get the best out of them. These 
ideas are developed in [8] by Fraile. The paper defines the educational outcomes of the FYP for both students and 
lecturers in order for them to share expectations on aspects of the project. This provides a basis for a subsequent 
definition of the evaluation process and criteria for the project, which is further developed in [9]. The importance of 
the FYP in the strengthening of competences of engineering students is analyzed in depth by Ortiz-Marcos et Al. in 



 

 

[10]. The work shows which personal competences of students are most reinforced during the FYP process, including 
the preparation, elaboration, presentation and defense stages. The competence model considered is that used by ABET. 

Michaluk et Al. [11], also following the ABET’s framework, focus on students’ critical thinking skills in 
engineering studies through two assignments based on the Paul-Elder model of critical thinking, which incorporates 
characteristics of eight elements of thought of critical thinking and has been contextualized specifically for use in 
engineering. Two methods are employed: problem-based learning and writing for reflectivity.  

The need to develop professional values has also been recognized since the IEEE/ACM Computing Curricula 2001 
in the Joint Task Force on Computing Curricula [12]. They propose the assessment process in order to i) encourage 
students to employ good technical practice and high standards of integrity, and ii) discourage students from attempting 
to complete work without giving themselves enough time. Following this process, Sicilia [13] discusses the 
introduction and assessment of professional competences in a Computing curriculum.  

In order to unify assessment criteria, and based on the work done by Valderrama et Al. [4] described in Section 1, 
which defines between 4 and 6 stages for assessment, Sánchez [14] presents a proposal for the evaluation of 
professional skills in the FYP by using a four-level compliance rubric for competence evaluation. The use of rubrics 
has been extensively adopted in evaluation [15, 16, 17]. As in [17], in our proposal we have drawn up a list of questions 
to be considered by students as a guide. Bairaktarova et Al. [18] use a similar approach. Following the guidelines of 
the American Society of Engineering Education (ASEE), they present a FYP Evaluation Rubric. In their paper, and 
using their rubric, the authors examine how the assignment objectives of a real-world engineering project influenced 
employment of students’ leadership skills and social responsibility awareness.  

Different FYP assessment methodologies are used in the universities around the world. Some examples are 
presented below. Jawitz [19] analyzes the management and assessment practice of FYP of different degrees at the 
Faculty of Engineering at the University of Cape Town to detect issues that should be addressed, and Webster [20] 
reports on a study of assessment of undergraduate dissertations in the seven departments which constitute the School 
of Social Sciences and Law at Oxford Brookes University. Both studies reveal a range of approaches and attitudes to 
the assessment of the FYP and the use of a wide variety of different methods. The authors reflect on the implications 
of the lack of consensus in the key issues of the validity of the assessment system, as well as the student perceptions 
of fairness. So, clear and common assessment criteria should be defined. Rasul [21] focus on the importance of 
defining guidelines and assessment criteria for the FYP describing the experience in the University of South Australia. 
FYP is the culminating learning experience of engineering programs. It requires students to demonstrate that they can 
integrate knowledge, skills and professional graduate attributes developed during the program and perform at a 
standard expected of graduates. Assessment can take into account different elements such as supervisor’s report, 
technical report, design portfolio, reflective journal, poster, oral presentations, weightings for technical quality and 
communication, etc. The criteria for grading projects use various rubrics that influence assessment and benchmarking 
processes. Saunders [22] illustrates how criteria can integrate both analytical and global quality measures of students’ 
work. Drawing from an analysis of assessments of an undergraduate dissertation, the authors argue that criteria need 
to be debated periodically if consistency is to be maintained. The importance of clear assessment procedures is 
highlighted.  

Regarding the assessment of specific professional skills, teamwork is one of the most popular professional skills, 
and it is difficult to assess. Grading individual students in teams or projects has always been problematic. To accurately 
gauge individual learning outcomes, students’ grades need to be based on what they have learned as an individual 
within the team or project context. However, within engineering team-based projects, individuals have traditionally 
been assigned a grade heavily influenced by the team’s project outcomes. Engineering FYP suffer from similar 
problems, especially in the case the project is not individual. Howard [23] examines in depth these problems in the 
framework of several Australian universities. 

Finally, Saka [24] suggests that the selection of teachers to supervise FYP should also be considered: “Findings 
suggest that the profiles of teachers who seek out these professional development programs vary based on the 
programs’ objectives. The findings also suggest that recognition of who is being served in professional development 
must be considered in the construction of those professional development experiences”. 
 
3. Organization and skills of the FIB’s Final Year Project 

The FIB curriculum defines a FYP of 18 ECTS credits (European Credit Transfer System. One credit is equivalent 
to 25-30 hours of student work during one semester.). FYP is divided into two blocks: a first one of 3 credits in which 
the student is instructed in project management (PM), and a second one of 15 credits for the project development. 
Since the FIB students can do their FYP in a foreign university through a mobility program, and most European 
universities establish a FYP of 15 credits, it is easy to set up validations in accordance with mobility agreements. 



 

 

Many foreign universities also have subjects similar to the PM, so it is simple to achieve full compatibility with the 
FIB’s FYP. 

 
3.1. The Project Management course (PM) 
The PM is organized as a semi-intensive three-week seminar. It is offered twice a year, coinciding with the start of 

a semester of regular classes. Doing the PM at the beginning of a semester allows access to the PM for those students 
who are on an exchange program and do not have a subject similar to the PM at the center where they are doing their 
FYP. It is likewise made available for those students who are doing the FYP at a national or foreign company. The 
course can be followed on-line. 

Progress through the PM requires students to present several reports in which the knowledge acquired is applied to 
their FYP. Around mid-course, students present the documentation generated in a brief whole-body video, which is 
then sent to the professor who provides a quick feedback.  

The PM objectives are arranged in four modules, three common to all students and the fourth specific to the specialty 
in which the student is enrolled: 

• Module 1: Information Technology tools to support the management of projects and teams, covering specific 
applications of project management, Internet resources for management, and management of the FYP 
through the network. 

• Module 2: Basics of project management, covering integral project management, scope management, time 
management, economic management and project sustainability. 

• Module 3: Personal and professional skills for the management of projects and teams, covering management 
of people and equipment, information skills, sustainability and efficient communication techniques. 

• Module 4: Project management for the field of specialty. 
One week after the completion of the four modules, students must submit a document summarizing all deliverables 

achieved so far (introduction and state of the art, scope of the project, temporary planning, budget, preliminary 
sustainability analysis and bibliographical references consulted) and give a public presentation of the work. The PM 
professor then evaluates this presentation, and both the PM professor and the project supervisor evaluate the 
deliverables. The whole process for evaluating the FYP is detailed in Section 4. 

 
3.2. Evaluated Skills 
Both technical and professional skills are evaluated in the FYP at FIB. The assessment is detailed in Section 4. The 

seven professional skills evaluated are as follows: 
• Entrepreneurial attitude and innovation 
• Sustainability and social commitment  
• Effective oral and written communication 
• Information literacy 
• Autonomous learning 
• Appropriate attitude towards work 
• Reasoning 

Foreign language evaluation is only carried out when the project report or the public presentation is done in English 
(or another language different from Spanish or Catalan). 

 
4. Evaluation milestones and indicators 

The authors propose an FYP evaluation consisting of three evaluation actions distributed over three milestones: 
Initial, Follow-up and Final Milestone. Each milestone has a different evaluator agent. Evaluation is done by using a 
set of indicators, each indicator being related to one or more professional skills. The evaluation for each indicator is 
accurately defined by means of a rubric incorporated into an application to make the process easier. A four-level 
compliance is used for competence evaluation for each indicator: not reached; almost reached; reached as expected, 
and reached with excellence. The final FYP grade is automatically calculated by the application using the information 
from the three evaluation actions. 

 
4.1. The Initial Milestone 
Students undertake the Initial Milestone during the first month of the FYP, while they are following the PM course. 

In this milestone, the deliverables submitted by PM students and the public presentation are evaluated, as explained 
in Section 3. The initial milestone rubric has eight indicators: 

1. Problem formulation. 



 

 

2. Work planning (including budget). 
3. Methodology, monitoring tools, and methods for evaluation of results. 
4. Initial sustainability analysis. 
5. Clear and correct written expression. 
6. Oral communication: verbal language. 
7. Oral communication: body language. 
8. Oral communication: adequate use of support elements. 

On completion of the Initial Milestone, the PM teacher may ask for any corrections to be made, and students propose 
and schedule the Follow-up Milestone assessment, around halfway stage of the FYP (approximately 2-3 months later). 

 
4.2. The Follow-up Milestone 
In the Follow-up Milestone, the supervisor evaluates student progress. The milestone rubric evaluates eight 

indicators to identify deviations from the initial planning and assesses student attitude. The main goal is to check that 
the FYP is progressing properly and request corrections if necessary. This milestone may be repeated if the supervisor 
considers it is not accurate enough. In that case, a new date is proposed by the student and re-evaluation is conducted. 
The evaluated indicators are as follows: 

1. Project contextualization (background and analysis of candidate solutions and technologies). 
2. Planning monitoring, justifying any deviation. 
3. If any changes have been made to the methodology, justification and description of new methodology. 
4. Justification of the option selected to solve the problem presented by the project. 
5. Student ability to take initiatives and decisions, weighting risks and opportunities. 
6. Student ability to engage in work, showing a professional attitude and behavior. 
7. Integration of knowledge and generation of creative solutions. 
8. Identification of regulations (laws, rules, etc.) that may potentially affect the project. 

 
4.3. The Final Milestone 
The Final Milestone must be completed no later than one year after student enrollment in the project. Otherwise, 

the student must re-enroll for the project (UPC rules). In this milestone, the final report and the public presentation 
are evaluated by a committee on the basis of ten indicators: 

1. Resolution of the initially formulated problem and scope of the proposed objectives.  
2. Planning monitoring, justifying any deviation. 
3. Existence of enough information to reproduce the process of analysis, synthesis and evaluation.  
4. Complete sustainability analysis. 
5. Structure and organization of the work.  
6. Clear and correct written expression.  
7. Use of information resources. 
8. Oral communication: verbal language.  
9. Oral communication: body language. 
10. Oral communication: correct use of support elements.  

All milestone rubrics, as well as the information regarding the FYP assessment, are accessible on the FIB web site 
[25]. The Committee is specific for each specialty and consists of one chair and two members. At least two committee 
members should be able to assess the technical skills of the project. The FYP supervisor cannot be a member of the 
committee. 

Two assessment periods are defined each semester, one at mid-semester and the other at the end. The FYPs are 
grouped into blocks of up to four projects which are evaluated by the same committee. This structure makes it easy 
for supervisors to avoid evaluating their own projects; it also prevents overload for committee members and ensures 
that at least two of the board members can make a technical assessment. 

 
 
4.4. The Student’s Guide 
Rubrics are very useful as a guide for evaluator agents to unify criteria. In the case of an FYP evaluation, where 

different evaluator agents are involved, it is very important to have precise rubrics to eliminate, as far as possible, the 
degree of subjectivity present in any evaluation. However, precise rubrics contain too much information to provide 
useful guidance for the students. For this reason, we have developed a student guide based on the Socratic Method 
[26], which consists of a set of questions that students should consider while developing their FYP. The answers to 



 

 

some of these questions should be reflected in the final FYP report, while other questions should help students to 
address issues that facilitate progress in the right direction. The complete list of questions is provided in Table 1. 

 

  

Initial Milestone (PM teacher) rubric Follow up Milestone rubric Final Milestone rubric 

Problem 
formulation 

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 
question 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 
supporting 
materials 

Has the student made an appropriate 
selection of the project sections to be 
presented? Do the supporting materials 
(generally slides) contain all the required 
elements (numeration, title page, final 
slide, etc.)? Is the use of tables, figures, 
images, colour, blocks of text, font size, 
etc. conducive to an enjoyable 
presentation? Are points organised 
logically to match the structure of the 
project and does the presentation flow 
naturally? 

  Has the student made an appropriate 
selection of the project sections to be 
presented? Do the supporting 
materials (generally slides) contain all 
the required elements (numeration, 
title page, final slide, etc.)? Does the 
use of tables, figures, images, colour, 
blocks of text, font size, etc. make the 
project more enjoyable? Are points 
organised logically to match the 
structure of the project and does the 
presentation flow naturally? 

Writing skills in a 
foreign language 

    Ability to write technical documents 
correctly in English. 

Third Speaking 
Language 

    Make a presentation in English, 
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 the assessment of professional skills. Given the enormous casuistry of 

FYPs, the same process cannot be applied to the technical skills of a degree or specialty. The authors’ proposal is that 
the assessment of technical skills should be done in accordance with the school criteria. The criterion adopted by the 
FIB has been to evaluate technical skills altogether during the Final Milestone. In other words, the committee decides 
on the corresponding qualifications for grading the FYP technical skills. For this reason, the assessment of the 
technical part of the project should be subject to the expertise of the committee members. 

Regarding the final grade calculation, technical skills account for 60% of the mark and professional skills for the 
remaining 40%. One way to justify this distribution is by answering that question: “What grade would you give to an 
excellent project with a horrible report and bad oral presentation?” Using the proposed weight distribution, that project 
should receive a grade of 6 (out of 10). 

The authors have determined that all indicators relating to professional skills should be weighted equally within 
each milestone. To that end, they have defined the following weights for each milestone: 25% for the Initial, 25% for 
the Follow-up and 50% for the Final Milestone. Since these percentages correspond to assessment of professional 
skills, which accounts for 40% of the total FYP grade, the result is that the Initial Milestone constitutes 10% of the 
final grade, the Follow-up Milestone another 10%, and the Final Milestone 80% (20% to assess professional skills 
and 60% to assess technical skills). 

Since some indicators are evaluated in more than one milestone, as shown in Table 2, it is appropriate to disregard 
some bad indicator results for the final qualification, but only when improvements in the indicator are detected. This 
enables any corrections of deficiencies detected by the students during the FYP implementation to be taken into 
consideration. 

 

Indicator 
Initial 

milestone 
Follow-up 
milestone 

Final 
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   X 

Use of information resources     X 

Oral communication: verbal language X   X 

Oral communication: body language 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 Milestone contains an option to indicate whether the FYP deserves the 

award of an extra point for any merit that the committee might consider. This award must be justified and, in no 
circumstances, may match any of the indicators that have already been evaluated. The aim of this measure is to detect 
those exceptionally good FYPs with an outstanding evaluation that merit an award with honors. Projects graded with 
a final score greater than 9.5 may be distinguished with honors according to the committee criteria. 

The final assessment is arrived at quite easily by means of a software application. The committee's task during the 
Final Milestone consists in selecting the assessment of every indicator from its rubrics by a single click, assessing the 
technical skills of the project with a numerical grade, and deciding whether it is an FYP of exceptional quality or not. 
Since professional skills are assessed independently, a grade for each professional skill is automatically extracted from 
the indicators evaluated in the three milestones (see Table 3). 
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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 solving 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       X X 

Use of information resources     X X         

Oral communication: verbal language     X     X X   

Oral communication: body language     X     X     

Oral communication: use of supporting elements     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 professional skills. 
 



 

 

5. Results and discussion 
Figures 2 and 3 present the results obtained by 1,569 students in the different degrees offered by the FIB since 2007: 

345 students of the Diploma in Computer Software, 369 students of the Diploma in Computer Systems and 855 
students of the Bachelor Degree in Informatics Engineering. As regards the duration of the FYP, Figure 2 compares 
the duration, in months, that the students needed to complete their FYP in the Bachelor over the last five years with 
those of the previous engineering degrees (data from six years in Diploma in Computer Software and Diploma in 
Computer Systems). Only 65% of the students who finished the project in the diplomas managed to finish it in less 
than a year. However, 95% of the Bachelor students who finished the project presented their FYP in less than a year, 
and approximately 60% of the students took between 6 and 12 months. The reason for the last statistic is that the UPC 
regulations make it easy to obtain a six months’ extension for the FYP defense at almost no extra cost. Some students 
therefore take advantage of this circumstance and complete their FYP within the following term. 

 
 
 

 
Fig. 2 Comparative study on the duration of the FIB’s Final Year Project. 

 
Figure 3 presents the percentage of students who pass or fail their FYP. The fail is mainly produced when the FYP 

is not presented, so these data reflect the percentage of students who present the FYP. The average percentage of 
students finishing FYP was 64.92% and 66.12% respectively in previous degrees, whereas in the case of the Bachelor 
the average percentage rose to 89.35% with the methodology proposed in this paper. Note also a great improvement 
in year 2016, the last course evaluated (more than 95% finish their FYP, most of them in less than a year). We think 
this is because these students have only known this evaluation methodology of FYP and that the PM subject has 
stabilized. Like any new subject, it has undergone some changes during its first years of teaching in order to improve 
its results. This comparison is interesting since it highlights the contrast existing between students taking the new 
engineering degree who directly enrolled in this course as freshmen (close to 90%) and the lower success ratio 
achieved by students in previous degree courses (65% approx. on average). As can be seen in Figure 3, a significant 



 

 

improvement occurs in the last two years of the diplomas. The increase in the percentage of FYP presented is due to 
the fact that they were the last years that the degrees were given, and both students who completed the diplomas that 
years and those who had FYP pending from previous years made an effort to present it. If this anomaly is discounted, 
the improvement of the Bachelor's results regarding diplomas is even greater. 

Due to the fact that this evaluation methodology is relatively new, and has been recently implemented, the results 
presented are limited to the last five years for the Bachelor Degree in Informatics. However, we think data are enough 
to show that the proposed methodology clearly improves previous results.  

 
 
 
 

 
Fig. 3 Percentage of students completing their FYP per academic year. 

 
6. Conclusions 

The Final Year Project (FYP) is the last academic exercise required of engineering degree students. Students are 
expected to demonstrate that they have acquired the skills necessary for the successful completion of the degree course. 
However, the FYP is not only their final and definitive assessment, it is also their last training activity. In this paper, 
we present a methodology for conducting a competence-based evaluation of the FYP, and in addition propose tracking 
the FYP to complete student training in the discipline. The assessment consists of three milestones: Initial, Follow-up 
and Final. The methodology defines a set of indicators to be assessed at each milestone; these indicators are related to 
the skills that students must acquire and are evaluated in accordance with different evaluator agents by using the 
criteria in a rubric. 

Professional skills are hard to be evaluated, since they are more subjective than the technical skills, and no 
assessment methodologies has been analyzed in the literature extensively to describe the benefits of using a specific 
approach. The scope of this work is limited to the assessment of professional skills. The rubrics for technical skills are 
highly dependent on the nature of each individual project. Since the committee members of the final milestone are 
experts in the field, the assessment of the technical skills is not as prone to subjectivity as the professional skills. Using 
the proposed methodology, arbitrariness in the evaluation is not totally eliminated, but it is considerably reduced. 

The methodology proposed in this paper has been implemented for the past five years in the Bachelor Degree in 
Informatics at the Barcelona School of Informatics. The results obtained during this time (89% of students finished 
their FYP compared to only 65% of previous degrees; and 95% of these students finished their FYP in less than a 



 

 

year, compared to only 65% who did in the Diplomas) have shown that monitoring the assessment of the FYP 
improves the ratio of students who deliver it, and has also reduced the time required to complete it. 

Before the application of this methodology, only one act of assessment was carried out when the project was 
completed. Consequently, a significant percentage of students took a long time to finish the project and some of them 
never managed to complete it. 

This methodology improves not only the number of students that finish the project, but also reduces the time needed 
to develop it, and also reduces the arbitrariness on the evaluation of the professional skills, and ensures traceability of 
the assessment and transparency of the assessment criteria. Furthermore, we believe this methodology may easily be 
applied to other contexts and degree courses. 

 
Acknowledgements  

We are grateful to Xavier Llinàs for his contribution to this work and Albert Obiols for providing data and Figures 
2 and 3. 

 
References 
1. The European Higher Education Area and Bologna Process, http://www.ehea.info/, accessed October 2017. 
2. D. D. Kumar and J. W. Altschuld, Complementary Approaches to Evaluation of Technology in Science 

Education. Journal of Science Education and Technology. 11(2), pp. 179-191, 2002. 
3. AQU (2009). Guia per a l'avaluació de competències als treballs de final de grau i de màster a les Enginyeries, 

http://www.aqu.cat/doc/doc_21214293_1.pdf, accessed October 2017. 
4. E. Valderrama, M. Rullán, F. Sánchez, J. Pons, C. Mans, F. Giné, L. Jiménez and E. Peix, Guidelines for the 

final year project assessment in engineering. 39th ASEE/IEEE Frontiers in Education Conference (FIE2009), 
San Antonio, TX, 2009. 

5. H. A. Al-Twaijr, M. C. Mekhallalati, H. R. Abachi and G. Muhammad, A Rubrics Based Quality Improvement 
Methodology for ABET Accreditation. International Journal of Engineering Education, 28(6), pp. 1266–1273, 
2012. 

6. J. C. Little, M. J. Granger, R. Boyle, J. Gerhardt-Powals, J. Impagliazzo, C. Janik, N. J. Kubilus, S. K. Lippert, 
W. M. McCracken, G. Paliwoda and P. Soja, Integrating Professionalism and Workplace Issues into the 
Computing and Information. Technology Curriculum. Inroads 31, pp. 106-120, 1999. 

7. A. González-Marcos, F. Alba-Elías, J. Ordieres-Mere, J. Alfonso-Cendón and M. Castejón-Limas, Learning 
Project Management Skills in Engineering through a Transversal Coordination Model. International Journal 
of Engineering Education. 32-2(B), pp. 894–904, 2016. 

8. R. Fraile, I. Argüelles, J. C. González, J. M. Gutiérrez, J. I. Godino, L. Arriero, D. Osés del Campo and C. 
Benavente, Definition of the educational outcomes of final year projects. 3rd International Technology, 
Education and Development Conference (INTED2009), March 2009. 

9. R. Fraile, I. Argüelles, J. C. González, J. M. Gutiérrez, C. Benavente, L. Arriero, and D. Osés, A proposal for 
the evaluation of Final Year Projects in a competence-based learning framework. IEEE Engineering Education 
(EDUCON 2010), April 2010. 

10. I. Ortiz-Marcos, A. Uruburu, S. Ortiz and R. Caro, Final Year Project: Students’ and Instructors’ Perceptions 
as a Competence-Strengthening Tool for Engineering Students. International Journal of Engineering 
Education, 28(1), pp. 83–91, 2012. 

11. L. M. Michaluk, J. Martens, R. L. Damron and K. A. High, Developing a Methodology for Teaching and 
Evaluating Critical Thinking Skills in First-Year Engineering Students. International Journal of Engineering 
Education, 32-1(A), pp. 84–99, 2016. 

12. The Joint Task Force on Computing Curricula 2005. The Overview Report, 
http://www.acm.org/education/curric_vols/CC2005-March06Final.pdf, accessed October 2017. 

13. M. A. Sicilia, How transversal competence should be introduced in computing education. SIGCSE Bulletin. 
41(4), pp. 95-98, 2009.  

14. J. L. Sanchez, C. S. Gonzalez and S. Alayon, Evaluation of transversal competences in the final year project in 
engineering. 22nd European Association for Education in Electrical and Information Engineering (EAEEIE) 
Annual Conference, June 2011.  

15. K. Becker, Grading Programming Assignment using Rubrics. 8th Annual Conference on Innovation and 
Technology in Computer Science Education, July 2003. 

16. International Society for Technology in Education. Educational Computing and Technology Programs. 
Computer Science Rubrics, http://www.iste.org/standards/standards, accessed October 2017. 



 

 

17. R. McCauley, Rubrics as assessment guides. SIGCSE Bulletin, 35(4), pp. 17-18, 2003. Online at: 
http://doi.acm.org/10.1145/960492.960506. Accessed October 2017. 

18. D. Bairaktarova, M. F. Cox and M. Srivastaba, A Project-Based Approach Professional Skills Training in an 
Undergraduate Engineering Curriculum. International Journal of Engineering Education, 31-1(B), pp. 425–
433, 2015. 

19. J. Jawitz, S. Shay and R. Moore, Management and assessment of final year projects in engineering. 
International Journal of Engineering Education, 18(4), pp. 472-478, 2002. 

20. F. Webster, D. Pepper and A. Jenkins, Assessing the Undergraduate Dissertation. Journal Assessment & 
Evaluation in Higher Education, 25(1), pp. 71-80, 2000. 

21. M. G. Rasul, J. Lawson, P. Howard, F. Martin and R. Hadgraft, A Project-Based Approach Professional Skills 
Training in an Undergraduate Engineering Curriculum. International Journal of Engineering Education, 31-
1(B), pp. 425–433, 2015. 

22. M. N. K. Saunders and S. M. Davis, The use of assessment criteria to ensure consistency of marking: some 
implications for good practice. Quality Assurance in Education, 6(3), pp. 162–171, 1998. 

23. P. Howard, M. Eliot, M. G. Rasul, F. Nouwens and J. Lawson, Assessment in PBL—Do We Assess the Learner 
or the Product? International Journal of Engineering Education. 32-1(B), pp. 348–363, 2016. 

24. Y. Saka, Who are the Science Teachers that Seek Professional Development in Research Experience for 
Teachers (RET’s)? Implications for Teacher Professional Development. Journal of Science Education and 
Technology, 22(6), pp. 934-951, 2013. 

25. Bachelor Degree in Informatics Engineering (FIB), http://www.fib.upc.edu/en/estudiar-enginyeria-
informatica/treball-final-grau.html, accessed October 2017. 

26. M. Alier, J. Cabré, J. Garcia, D. López and F. Sánchez, Preguntas para guiar el Trabajo Final de Grado. XVIII 
Jornadas de Enseñanza Universitaria de la Informática (JENUI 2012), July 2012. 

 
FERMÍN SÁNCHEZ CARRACEDO received his BSc. in computer science in 1987 and his Ph.D. in computer 
science in 1996 at the Universitat Politècnica de Catalunya (UPC-BarcelonaTech). His fields of study include 
computer architecture, innovation in education and education for sustainability. Since 1987 he has been lecturing at 
the UPC-BarcelonaTech Department of Computer Architecture, where he has been an Associate Professor since 1997. 
He was Vice-Dean for Innovation at the Barcelona School of Informatics from May 2007 to June 2013, and since then 
he has held the position of Deputy Dean for Innovation. He has more than one hundred publications related to his 
research topics. 
 
JOAN CLIMENT  received the MS and PhD degree in Computer Engineering from the U.P.C and 1997 respectively. 
He is currently an Associate Professor in the Computer Eng. School at the Barcelona Tech, teaching Computer Vision 
and Embedded Systems. His research interests include computer vision, biometrics, and morphological image 
processing. 
 
JULITA CORBALÁN received the engineering degree in computer science in 1996 and the PhD degree in computer 
science in 2002, both from the Technical University of Catalunya (UPC), Spain. Since 2001, she has been lecturing 
on operating systems in the Computer Architecture Department at the UPC. Her research interests includes processor 
management of openmp, mpi, and mpi+openmp applications, openmp runtime management, and high performance 
computing oriented to grid and clusters of SMPs. She has been the advisor of six PhD in computer science. She is 
currently an associate professor in the Computer Science Department and an associated researcher with the Barcelona 
Supercomputing center. 
 
PAU FONSECA i CASAS is an Associate Professor of the Department of Statistics and Operational research of the 
Technical University of Catalonia, teaching in Statistics and Simulation areas. He holds a Ph.D. in Computer Science 
from the Technical University of Catalonia. He also works in the InLab FIB (http://inlab.fib.upc.edu/) as a head of the 
Environmental Simulation area. His research interests are discrete simulation applied to industrial, environmental and 
social models, and the formal representation of such models. 
 
JORDI GARCIA  received his PhD in Computer Science in 1997 from the Universitat Politècnica de Catalunya (UPC 
BarcelonaTech). His current research interests are in the area of resources management for Smart Cities and Big Data 
processing. He has been Associate Dean for University Extension and Associate Dean Head of Studies at the 
Barcelona School of Informatics from 2001 to 2010, and Academic Director of the Center of Cooperation for 



 

 

Development from 2011 to 2012. As part of these tasks, he has been contributing in the areas of education innovation 
and education for sustainability for almost 20 years. He has more than one hundred publications in these topics. 
 
JOSÉ R. HERRERO holds a position as associate professor in the Computer Architecture Department at UPC, 
BarcelonaTech. He has been teaching in the Barcelona School of Informatics (FIB) since 1994 where he has taught 
fourteen different courses corresponding to several areas (Computer Architecture, Operating Systems, and Parallel 
Programming). He has carried out the duties of Vice-Dean Head of Academic Studies and Vice-dean for Institutional 
and International Relations at Barcelona School of Informatics (FIB). He has combined these management and 
teaching tasks with research in HPC, mainly in the field of High Performance Scientific Computing. 
 
HORACIO RODRÍGUEZ received a BSc. in Industrial Engineering in 1970 at UPC, and another on Physical 
Sciences in 1975 at UB, and a Ph.D. in Computer Science in 1989 at UPC-BarcelonaTech. He has been Associate 
Professor at UPC since 1990. His areas of research include Artificial Intelligence and Natural Language Processing. 
He has more than one hundred publications related to his research topics. He has lead many international and domestic 
research projects, and directed 15 thesis. 
 
MARIA-RIBERA SANCHO received the Engineering degree in Computer Science in 1987 and the Ph.D. degree in 
Computer Science in 1994, both from the Universitat Politècnica de Catalunya. Since 1987 she has been lecturing at 
the Barcelona School of Informatics (FIB). Currently she is tenured professor at the UPC. She has served as Dean of 
the FIB at UPC (2004-2010), as Vice-Dean head of studies in the same school (1998-2004). Dean Country 
Ambassador at Deans ‘European Academia Network-DEAN (2006-2010). She is currently Manager of Education and 
Training department at Barcelona Supercomputing Center and Director of the PRACE Advanced Training Center at 
Barcelona Supercomputing Center. 
 
List of Figures and Tables 
 
Fig. 1 Procedure proposed on the guide to define the FYP evaluation process. 
Fig. 2 Comparative study on the duration of the FIB Final Year Project. 
Fig. 3 Percentage of students completing their FYP per academic year. 
Table 1 Students’ Guide Criteria. 
Table 2 Distribution of the milestone indicators 
Table 3 Distribution of indicators according to professional skills 


