


In the following section, the context of this study is described, the procedure for development of the 
FYPs is presented in section 3, the follow up and assessment of FYPs are described and discussed in 
section 4 and finally concluding remarks are made in section 5. 

2 CONTEXT 

The present work has been developed during the academic year 2010-11 at the Escuela Universitaria 
de Ingeniería Técnica de Telecomunicaciones (EUITT) that belongs to the Universidad Politécnica de 
Madrid (UPM). Once the educational outcomes expected for a FYP were defined and a series of 
rubrics for its assessment were proposed (see appendix), now, the following step is to test the 
development and evaluation of some FYPs according to the proposal. During the last years, the group 
of teachers involved in this work has elaborated the following material, which is available to the 
students: i) a FYP students' guide providing them with indications on the educational contení, 
administrative procedures, assessment process and formal requirements of the FYP, ii) a virtual space 
for sharing resources and experiences with their colleagues and supervisors [5]. And finally, iii) 
templates for all required documents that students should write during the development of their FYP 
have been created and included as resources on the virtual space used in the UPM. These templates 
include recommendations about style, appropriate length and contents. 

Currently, the regulations about the FYP at the EUITT demand that students should first enrol in the 
FYP, then apply an offered FYP, the EUITT responsible assign the FYP to the applicants and then the 
students begin to work. In two months since their enrolment, students should send a project plan and 
after its approval, the student can do the main work of the FYP which ends with a final report and a 
final oral examination by a jury formed of three members (the supervisor being always included). 

Due to the EUITT regulations for the FYP development, the students where assigned to the FYP 
proposed by some of the authors of the present study and then they were informed about the goals of 
this work: the development of FYP following the students' guide and the evaluation of their FYP 
following the competence-based assessment system described in [5] (see appendix for definition of 
competences, proposed rubrics and weights). After this information was given, a group of 8 students 
voluntarily participated in this experience. The EUITT regulations demand that the presentation of the 
FYP is the last academic work of the students, i.e., the students must have passed all the courses of 
their grades prior to the presentation of the FYP. 

3 THE PROCEDURE FOR DEVELOPMENT OF THE FYP 

In order to guide and facilitate the work of the students and the supervisors, a schedule for the 
development of the FYP has been proposed and followed along this experience. This schedule 
includes the three main phases described in the following: 

3.1 Initial phase: project planning (2-4 weeks) 

During this phase, students and supervisors should maintain a constant communication for 
establishing the goals of the FYP and to organize the work. Meetings between students and 
supervisor (possibly in groups if more students work on similar topics) are necessary during this 
phase. The supervisor should: 

• Introduce the subject of the FYP. 

• Check if the student has acquired the necessary knowledge to start with the assigned work. 

• Point out the first steps of the work. 

• Detail the specific objectives of the FYP. 

• Give basic orientation about bibliographical search. 

• Review the bibliography founded the students. 

On the other hand, students' tasks during this phase are: 

• Review or study the necessary topics to develop the FYP 

• Search for information about their topic. 



• Obtain and study (after supervisión) the basic bibliography. 

• Write down an abstract of the meetings they have with their supervisor. 

• Write a project plan describing the main tasks and a temporal planning. 

As a milestone of this phase, a project plan has to be written, which includes a brief description of the 
problem, states the main goals of the FYP, explains the proposed methodology to solve the problem, 
gives a brief description of the tasks to be developed, presents a temporal planning of the main tasks, 
the necessary resources (specifying if they are available or not), a budget (if applicable) and basic 
bibliography. 

3.2 Main phase: working out the problem (2 months) 

During the second phase of the work, the student should find a solution to the proposed problem: a 
design, algorithm, software, prototype, etc. The supervisor should checkthat the proposed solution is 
accomplishable and guide the student for the implementation of such solution. A regular 
communication (via e-mail, virtual space, personal meetings...) between student and supervisor is 
convenient during this phase. The students' tasks for this phase should be (at least): 

• Pose a solution of the given problem and check if it satisfies or not all the initial objectives. 

• Write a resume of the meetings they have with their supervisor. 

• Write a scheme of the final report. 

This phase should finish with a report about the work done. It could be in form of a short oral or written 
presentation to the supervisor and/or their colleagues, containing a brief description of the state of the 
art, a description of the developed solution and initial tests of that solution, a detailed temporal 
planning of the work done and a sketch for the future work (Gantt diagrams or similar could be 
included). Then, the supervisor should write a report about the project execution. 

3.3 Last phase: final tests, final report and oral presentation (3 months) 

During this phase, the supervisor should check that the implemented solution works as expected and 
that the FYP plan is carried out. Then, the final report should be reviewed, checking out that all 
regulations are met, that the supplied templates have been used and that all other requisites specified 
in the students' guide are kept). The students' tasks will be (at least): 

• Retine the proposed solution in order to satisfy all (or almost all) the stated requirements. 

• Finish the work to fulfil the specific FYP objectives. 

• Write the final report following the supplied templates and the recommendations given in the 
students' guide. 

• Prepare and make the final presentation. 

As a result of this final phase, the work must be concluded with the final presentation and assessed by 
the supervisor. The final report and presentation are also assessed independently by the members of 
the jury. 

4 FOLLOWUPANDASSESSMENTOFTHEFYPS 

4.1 Follow up of the FYPs 

All students that wanted to develop their FYP during the academic year 2010-11 at the EUITT had to 
register by July 2010. The offered FYPs were published during the last two weeks of September 2010, 
and the students applied and were assigned for a specific FYP during the first week of October. Those 
students that applied for the FYPs offered by the authors of the present work were called for a first 
informative meeting on October 7th, 2010. On that meeting, this group of students was informed about 
the goals of this educational innovation project: to follow-up the development of their FYP and to 
evalúate it with a competence-based assessment system. A total of 8 students agreed to particípate 
in the project. Additionally, 3 students that were previously enrolled in the FYP with some of the 
authors accepted to finish their FYP and to be assessed applying the system described in this work. 



During the first week of November 2010, the 8 students sent their written project plans to the virtual 
space and during the following week they made an oral presentation of such plans. All the involved 
supervisors and students attended to that presentation. 

General comments aboutthis meeting were: 

• The objectives of the FYP should have been more explicit than those presented. 

• The starting point of the FYP (what is done and what not, which resources are available and 
which will be available during the development of the FYP, etc..) and the context (the FYP is 
the initial part, the continuation, the final part of a research project of the supervisor ...) of the 
FYP should have been more clearly stated. 

• Two supervisors considered that, generally speaking, the presented objectives were too 
ambitious for FYP. This fact could affect negatively in their grading if such objectives were not 
achieved atthe end of the FYP. 

• All the students presented very detailed Gantt diagrams of their planned work. This also could 
affect negatively in their grading if the work was not developed as planned. The supervisors 
recommended that the temporal planning should be more flexible than that presented. 

• Most of the works were planned to be developed from November 2010 to March 2011 and two 
of them were planned to be developed from March to June 2011. However, all the works were 
to be presented from July to November 2011 due to the EUITT regulations about FYPs. 

• Students considered that this presentation helped them to understand the specific objectives 
of the proposed FYPs and to organize their future work. However they felt that they were 
being examined in this presentation. 

Out of the eight new FYP students, four made their FYP final report and oral presentation on July 
2011, one is expected to present his FYP on October 2011, and the last three students did not satisfy 
the requirements to present it in time (they have failed in at least one course). The three students that 
had initiated their FYP previously to this work, wrote their final report following the recommendations 
given in the students' guide and presented their FYP in February 2011 (two students) and in July 2011 
(one student). 

4.2 Assessment of the FYPs 

Supervisors and assigned members of the jury generally agreed that the proposed competence-
based-assessment rubrics are difficult to apply due to following reasons: 

• The rubrics include a brief description of what is intended to evalúate for each competence but 
there is no description of possible ranks and their valúes. Finally it was agreed to mark each 
evaluated competence in a 0 to 10 scale and highlight some aspects of the rubric in order to 
emphasize what is considered as highly relevant (see tables 2-4 in the appendix). 

• Although there is a precise definition of each competence, the rubrics for evaluating a given 
competence include many aspects, some of them are clearly applicable for a given FYP but 
others may not. For example, the rubric for evaluating in which grade the competence C-l 
(analyzing and synthesizing) was achieved in the final report, includes four different aspects to 
evalúate, which leads to the problem that a final report could be excellent in one of this 
aspects but poor in others (see table 3 in the appendix). 

• Some assessors consider that there are competences which are not applicable to some types 
of FYP. For example, competence C-XI (analysing the social context) was hardly understood 
by more than half of assessors and several members of the juries consider that competence 
C-lll (making research) was generally not necessary for undergraduate FYP. It was decided 
that if some competence was not given a mark, then this competence was not considered for 
the evaluation. 

Besides all these difficulties, the members of the juries made an effort to evalúate all or almost all the 
competences. 

The final issue is to assign a single mark and a grade to each FYP which resumes all the obtained 
marks. A first step in this sense was to use the competence relevance and weights elaborated in a 
previous work [5] (see table 5 in the appendix). However it was considered that the seven marks 



(supervisor evaluation of the implementation process, members of the jury evaluations of the final 
report and oral presentation) should also be weighted. In this sense the authors have followed a two-
stage procedure inspired by [10]: 

• As a first step, each author has ordered the seven marks by their relevance for FYPs. 

• Secondly, a weight has been assigned to each evaluation relative to the following one in the 
ordered list. After that, a simple set of linear equations has allowed to convert these weights to 
asetsumming 100%. 

These two steps have been taken independently by each author, without knowing the proposals of the 
rest. Averaging the resulting weights results in the list of relative relevance of evaluations included in 
Table 1. 

TABLE 1. RELATIVE RELEVANCE AND WEIGHTS OF MEMBERS OF THE JURY EVALUATIONS 

Rank Competence Weight 

1st Supervisor evaluation of the implementation process 23% 

2nd President of the jury evaluation of final report 15% 

3rd Secretary of the jury evaluation of final report 14% 

4th Supervisor evaluation of final report 14% 

5th President of the jury evaluation of oral presentation 12% 

6th Secretary of the jury evaluation of oral presentation 12% 

7th Supervisor evaluation of oral presentation 10% 

It should be noted that there was unanimous agreement that the supervisor evaluation of the 
implementation process was the most relevant evaluation. 

Due to the fact that there are up to 55 marks that lead to one single final mark and grade for the FYP, 
it could result quite difficult for an excellent FYP to obtain an outstanding grade with any weighted 
average of those 55 marks. For this reason it is proposed to normalize the weighted average to a 120 
points scale and assign the following grades: over 100: outstanding (may be with distinction, to be 
considered by the jury); from 85 to 99: outstanding; from 65 to 84: very good; from 50 to 64: sufficient; 
lowerthan 50: fail. 

Following this process, 3 of the students that presented their FYP obtained "outstanding with 
distinction" grade, 2 students obtained "outstanding" grade and 2 students obtained "very good" grade. 

It is worth noting that the mean length of the final report was considerably reduced to 80±30 pages 
compared to 120±40 for the last ten FYP previously supervised by the authors. This could be a 
consequence of following the recommendations of the students' guide and which includes limiting the 
extensión of the final report. A reason to include the recommendation to write brief reports is to help 
the juries to appropriately evalúate the FYP. 

5 CONCLUSIONS 

The main conclusions obtained from the present work are: 

• The students' guide and the templates created for the project plan and for the final report help 
the students to organize them and to write the documents they have to present during the 
development of their FYP (at least the project plan, the final report and the slides for the oral 
presentation). As a result of these, a reduction of the mean length of the final reports is 
observed. 

• From the point of view of the juries, the proposed rubrics are too general, and contain 
competences that not always apply. 

• The rubrics for each competence seem to contain too much information. They must be re-
written by in subdividing the different aspects of each competence and marking rules for each 
aspect have to be included. 



ACKNOWLEDGMENTS 

Authors wish to thanks to the students and teachers that voluntanly participated in this expenence. 
The work reported in this paper has been carried out in the framework of the Project for Educational 
Innovation IE105901141 funded by the Universidad Politécnica de Madrid. 

REFERENCES 

[1] Markham, T.; Larmer, J.; and Ravitz, J. (2003) Project-based learning handbook, 2nd ed. Buck 
Institute for Educ. 

[2] Shafie, A; Janier, J.B. and Herdiana, R. (2008) Students' learning expenence on the final year 
project for Electrical and Electronics Engineering of Universiti Teknologi PETRONAS. 
International Conference on Engineering Education, Budapest (Hungary) 

[3] Hassan, H.; Domínguez, C; Martínez, J.M.; Perles, A.; Albaladejo, J.; Capella, J.V. (2001) 
Integrated multicourse project-based learning in Electronic Engineering, International Journal of 
Engineering Education, 17(3), pp. 261-266. 

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

[5] Fraile, R.; Arguelles, I.; González; J. C; Gutiérrez-Arrióla, J.M.; Godino-Llorente, J. I.; 
Benavente, C; Arriero, L; and Oses, D. (2010) A Systematic Approach to the Pedagogic 
Design of Final Year Projects: Learning Outcomes, Supervisión and Assessment. International 
Journal of Engineering Education, 26(4), pp. 997-1007. 

[6] Krishnan, L. A. and Kathpalia, S. S. (2002) Literature reviews in student project reports. IEEE 
Transac. Prof. Comm., 45(3), pp. 187-197. 

[7] Fraile, R.; Arguelles, I.; González de Sande; J. C; Gutiérrez-Arrióla, J.M.; Godino-Llorente, J. I.; 
Arriero, L.; Oses, D.; and Benavente, C; (2009) Definition of the educational outcomes of final 
year projects. Proceedings of INTED2009 Conference. 

[8] Fraile, R.; Arguelles, I.; González; J. C; Gutiérrez-Arrióla, J.M.; Benavente, C; Arriero, L.; and 
Oses, D. (2010) A Proposal for the Evaluation of Final Year Projects in a Competence-based 
Learning Framework. IEEE EDUCON 2010 Conference Book, pp. 928-933. 

[9] "Rubistar. créate rubrics for your project-based learning activities," University of Kansas, 
Sept.20 2011. [Online]. Available: http://rubistar.4teachers.org 

[10] Taira, H.; Fan, Y.;Yoshiya, K.; and Miyagi, 1-1.(1996) A method of constructing pairwise 
comparison matrix in decisión making, IEEE International Conference on Systems, Man, and 
Cybernetics, San Antonio (USA), 4, pp. 2511-2516. 

http://rubistar.4teachers.org


APPENDIX 

The competences directly related to FYP defined in our previous work [5] are as follows: 

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

C-ll. Competence for applying knowledge to practice: capacity for solving specific problems 
making use of the specific knowledge ofthe correspondent technology and conceiving, if needed, new 
systems or devices that help achieving the objectives and requirements ofthe undertaken problem. 

C-lll. Competence for making research: capacity for generating new knowledge from hypothesis 
and data making use ofthe scientific method. 

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

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

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

C-VII. Competence for performing basic tasks with computers: capacity for creating and storing 
information in several formats, for complying with norms relative to those formats, for communicating 
making use of computer networking, for using on-line resources, for registering experimental data in 
electronic format and for using software specific to the correspondent knowledge área. 

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

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

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

C-XI. Competence for analysing the social context: consciousness ofthe existence and the origin 
of social conditions, restrictions, beliefs and usages and capacity for assessing the social and ethical 
impact of technological projects. 

Tables 2 to 5 reproduce the rubrics used in the assessment process and the weights used for 
obtaining a final mark [5]. 



TABLE 2. RUBRIC FOR THE EVALUATION OF THE IMPLEMENTATION PROCESS 

Competence Mark 
C-l Analyzing and synthesizing: The student has understood the proposed problem and all its 
conditions and circumstances. He or she has been autonomous in critically searching, gathering and 
processing information. He or she has succeeded in relating the problem to others previously 
approached. 
C-ll Applying knowledge to practice: The student has been autonomous in applying scientific 
knowledge and he or she has proposed well founded hypothesis and methods. Changes in 
methods and objectives have been well reasoned. Required time and equipment resources have 
been defined beforehand. 
C-lll Making research: The student has shown ability to approach problems at different levéis of 
abstraction, to design experiments, to process data using appropriate statistical and mathematical 
tools, to handle specific instrumentation and to interpret results. 
C-IV Scientific and rational analysis: The student has identified all the different parts of the 
problem. He or she has presented and defended arguments in discussions with the supervisor and 
with other students. He or she has decided based on objective criteria and has used 
multidisciplinary knowledge when needed. 
C-V Basic knowledge of the technological área: The student has shown to be competent in 
dealing with procedures and concepts of his or her knowledge área and also in handiing specific 
instrumentation. He or she has been autonomous in looking for information that helped in solving 
his or her doubts. 
C-VI Managing information: The student has been autonomous in gathering and selecting 
information. He or she has resorted to several sources of information and has been able to assess 
the reliability of each one. He or she has made use of on-line resources provided by the university. 
C-VII Performing basic tasks with computers: The student is skilled in managing diverse data 
and document formats, he or she has usually accessed to network resources and services and has 
appropriately used data processing software and also software specific to his or her knowledge 
área. 
C-IX Inter-personal relations: The student has regularly attended to meetings with the supervisor 
and has been able both to discuss and defend his or her approaches and to rectify them when 
needed. He or she has shared ideas with colleagues and, if required, he or she has participated in 
joint projects and coordinated part of the work. 
C-X Task managing: The student has written a project plan, kept a log book of the project activities, 
respected foreseen deadlines and activities and adjusted the plan when needed. 
C-XI Analyzing the social context: The student has evaluated results bearing in mind their 
applicability. He or she has included ethical and social issues in the context analysis. 

TABLE 3. RUBRIC FOR THE EVALUATION OF THE ORAL PRESENTATION 

Competence Mark 

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

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

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

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

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

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



TABLE 4. RUBRIC FOR THE EVALUATION OF THE FINAL REPORT 

Competence Mark 

C-l Analyzing and synthesizing: Problem description and analysis are based on a sufficiently wide 
up-to-date specialized bibliography. The literatura review has clearly synthesized contents, it is well 
structured and it includes a judicious analysis of the bibliography while avoiding plagiarism. The 
hypothesis and/or design criteria are clearly linked to the review of the state of the art. Data collected 
during the project have been adequately organized and analyzed and they provide a clear foundation 
for the conclusions. 

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

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

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

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

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

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

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

C-XI Analyzing the social context: The project context is mentioned and described. Both 
practical and ethical consequences of the project have been considered. 

TABLE 5. RELATIVE RELEVANCE AND WEIGHTS OF COMPETENCES 

Rank Competence Weight 

1st C-V Dealing with the basic knowledge of the technological área 15% 

2nd C-ll Applying knowledge to practice 14% 

3rd C-l Analysing and synthesizing 13% 

4th C-VI Managing information 11% 

5th C-X Task managing 9% 

6th C-IV Scientific and rational analysis 9% 

7th C-VIII Language communication 8% 

8th C-IX Inter-personal relations 7% 

9th C-VII Performing basic tasks with computers 6% 

10th C-lll Making research 4% 

11th C-XI Analysing the social context 4% 


