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This work indicates the importance of the Final Year Project (FYP) in the strengthening of competences of engineering

students.

The study also showswhich personal competences of students are reinforcedmost during theFYPprocess, including the

preparation, elaboration, presentation and defence stages. In order to gather information on this subject, a survey was

conducted at two different Spanish technical universities—one public and one private—and a comparative analysis was

performed of the questionnaires collected. The competence model considered is that used by the Accreditation Board for

Engineering and Technology (ABET), since the official title of the public university has been accredited by this model.

The results indicate which personal and professional competences of students are reinforced well by undertaking the

FYP. Any significant differences in response by university are explained in the study. For validation purposes, the results

were contrasted with the instructor’s perspective using the triangulation methodology.

Finally, the conclusions drawn will permit the design of new study plans to cope more effectively with the challenges of

the FYP in the new Bologna framework.
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1. Introduction

The Final Year Project (FYP) is an activity that is

undertaken at the end of the engineering course. A

passing grade must be received in the FYP in order

to obtain a degree in engineering [1]. The FYP is

regarded at both universities selected as an indivi-
dual task to be performed by a student, who, under

the guidance of one or more tutors, designs a

solution that is capable of properly satisfying a

real need. The FYP must be sufficiently complex

to require the application of all of the student’s

knowledge and training acquired throughout his

or her studies [2–7].

The problem of assessing the level of competence
that students acquire during their course of studies

is certainly challenging. In this sense, this research is

aimed at assessing how this academic tool, FYP,

strengthens the outcomes of engineering students.

More precisely, the main objective is to determine

which of the competences presented in the ABET

model, students and instructors consider to be most

reinforced when carrying out their FYP tasks.
As many observers have pointed out, engineering

faculties tend to emphasize narrow technical com-

petence at the expense of amore general preparation

for thoughtful professional practice [8, 9]. One way

to interpret this state of affairs would be to say that

the better the job that engineering educators do in

training their students with the present curriculum,

the better prepared will be the graduates to con-
tribute expertly to their employer’s goal [10]. How

might engineering educators strengthen those com-

petences that differ from technical ones? The FYP is

considered to be a useful tool in the attempting to

achieve this goal.

With regards to methodology, two universities

were selected for the research—the Technical Uni-

versity of Madrid (‘Universidad Politécnica de
Madrid’ public university) and the Comillas Ponti-

fical University of Madrid (‘Universidad Pontificia

Comillas’, a private university) or,more specifically,

their industrial engineering schools, ETSII and

ICAI, respectively. Although the two institutions

follow a similar degree curriculum, there are two

singularities to consider when conducting the

research. Project management subject, which
describes the theoretical framework of the FYP, is
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considered at ETSII to be a learning by doing

experience that concentrates on real work devel-

oped by multidisciplinary teams of students,

whereas the ICAI teaching method is based much

more on seminars or specific lectures. The second

difference involves the availability to a specific FYP.
There is an ICAI website where a complete FYP

offer is available for every student, unlike the case of

ETSII students.

This paper is organized as follows. Firstly, the

model of competences used and its justification is

described in Section 2. The research objectives,

design, results and discussion are explained in

detail in Section 3. Finally, Section 4 presents the
conclusions.

2. Model of Competences

ABET, Inc., formerly the Accreditation Board for

Engineering and Technology, is a non-profit orga-

nization that accredits postsecondary year pro-

grams in applied science, computing, engineering,
and technology. Accreditation is intended to certify

the quality of these programs.

The model of competences used to perform this

research has been ABET because UPM was accre-

dited in 2010. During the process stages, the uni-

versity’s board of directors realized the importance

of strengthening students’ outcomes and the need to

evaluate them.
ABET specifies the minimum curricula for var-

ious engineering programs. For instance, ABET

requires that all engineering graduates in a bacca-

laureate program receive at least one year of study in

the natural or physical sciences and mathematics,

and some more general education [11]. ABET also

requires that each student complete a capstone

project or design class during his or her education.
Because of ABET0s involvement, engineering curri-
cula are somewhat standardized at the bachelor0s
level, thus ensuring that graduates of any ABET-

accredited program have some minimal skill set for

entry to the work force or for future education.

The competences that are required by this model

are:

C1: An ability to apply one’s knowledge of mathe-

matics, science, and engineering.

C2: An ability to design and conduct experiments,

as well as to analyze and interpret data.

C3: An ability to design a system, component, or

process to meet the needs within realistic con-
straints, such as economic, environmental, social,

political, ethical, health and safety, manufactur-

ability and sustainability.

C4: An ability to function on multidisciplinary

teams.

C5: An ability to identify, formulate, and solve

engineering problems.

C6: An understanding of professional and ethical

responsibilities.

C7: An ability to communicate effectively.

C8: A broad education in order to understand the
impact of engineering solutions in a global,

economic, environmental and societal context.

C9: A recognition of the need for, and an ability to

engage in, life-long learning.

C10: Knowledge of contemporary issues.

C11: An ability to use the techniques, skills and

modern engineering tools that are necessary for

engineering practice.

Several authors have proved that this model

improves the engineering environment at different

universities [12, 13]. Some articles focus on different

approaches to assessment. McGourty et al. [13]

reported on a multi-institutional project that con-

sidered twelve different assessment methods and
their application to engineering education. Well-

ington et al. [14] addressed multiple, authentic,

assessment methods applied to a multi-disciplinary

industry project. J. M. Williams [15] described the

use of engineering portfolios as an assessment

vehicle. R. S. Adams, et al. [16] described the

importance of the use of multiple methods and the

triangulation of these results in assessment. Other
articles have focused on the interaction between

administrators and faculty in the assessment pro-

cess. Nault and Hoey [17] argue that establishing a

culture of trust in an organization is a necessary first

step towards creating a sustainable assessment

system. Still other articles have addressed a variety

of models that can be used in the development of a

framework for assessment. Besterfiel-Sacre et al.
[12] described the use of empirical methods that

can be used to develop a model of the engineering

education process.Kaw et al. [18], Steward et al. [19]

andMitchell et al. [20] presented innovative course-

level assessment techniques. Finally, Howell et al.

[21] suggested a program assessment process that

links program objectives to course objectives and

educational activities. L. A. Shay et al. [22] focus on
the important issue of improving the efficiency of

the outcome assessment process (reducing the

burden on already busy faculties) without sacrifi-

cing the quality of results.

Professional skills, such as competence 6 (an

understanding of professional and ethical responsi-

bilities) and competence 8 (a broad education in

order to understand the impact of engineering
solutions in a global, economic, environmental

and societal context), have proved difficult to

teach [23, 24]. The importance of teaching manage-

ment ethics has been emphasized [25, 26].
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This makes us consider the importance of imple-

menting social responsibility systems in the univer-

sity in view of the efficacy that they may have in

strengthening those competences.

3. Research Design

3.1 Objectives

As previously indicated, the main objective of this

research was to determine how the academic tool,

FYP, strengthens the outcomes of engineering

students. Additionally, we intended to determine

which of the outcomes that are presented in the

ABET model are perceived by the students and

instructors to be most strengthened by the develop-
ment of the FYP.

To accomplish this, a sample of students and

instructors was recruited from the two Industrial

Engineering Schools previously mentioned (i.e.,

ETSII and ICAI).

3.2 Hypotheses

With reference to the students’ perceptions of FYP,

it was expected that a significant difference would be

found between the responses of the two groups,
since the students at a private university are edu-

cated according to a different educational model

and in a more personalized way than students at

public universities. The FYP work approach is no

exception, as mentioned in the introduction.

Significant differences between the perceptions of

instructors and students were also expected, for

least some of the eleven ABET competences.
Consequently, it was anticipated that some

ABET competences might be reinforced more

than others when considering FYP as an educa-

tional strengthening-tool.

3.3 Methodology

Firstly, a specific analysis of how the FYP strength-

ened the eleven ABET competences was conducted.

By contrasting both models (public and private),

not only would any differences between the two

schools of engineering be highlighted, but also
which competences had been reinforced most,

according to the students, would be revealed.

Secondly, using the triangulation methodology,

the same analysis was also conducted taking into

account the instructors perceptions’ of the same

subject. This is considered to be the most appro-

priate technique to obtain independent assessments

that reinforce the conclusions. Triangulation in this
research increases the credibility and validity of the

results by cross-verification [27] and provides a

more detailed and balanced picture of the situation

[28].

3.4 Research tool

A self-administered questionnaire was designed as a

mean of exploring students and instructors’ perso-

nal characteristics, opinions and levels of satisfac-

tion with their competences.

The voluntary interviews were conducted during

2010 by the use of a specialized, internet survey

application. An interactive HTML form was pre-
ferred because of rapid collection of results and

user-friendly properties in data creation, manipula-

tion and reporting. Data sets were created in real

time and the anonymity of respondents was guar-

anteed. Clear instructions for completion of the

questionnaire were provided, as well as the research

objectives. When contacting students by e-mail, it

was emphasized that replies were voluntary and free
of obligation.

A group of questions was formulated to properly

describe the student’s profile. This included year of

admission to the school of engineering, type of

specialization, FYP duration time, average time

dedicated per week, usefulness of knowledge

acquired during the career and FYP’s grade of

difficulty.
Then, a second group of closed-ended questions

was designed. The purpose of these questions was to

better understand how each group of graduates

perceived the skills that they acquired during com-

pletion of the FYP. Five Likert-type [29] options

were presented as possible replies to each compe-

tence contribution question, with 0 meaning ‘no

contribution at all’ and 1, 2, 3, and 4 meaning ‘low
contribution’, ‘medium contribution’, ’high contri-

bution’ and very ‘high contribution’, respectively.

Finally, the questionnaire was validated by a

group of academics from both schools, who care-

fully reviewed the proposed questionnaire.

3.5 Data samples

The sample of students consisted of 291 respon-

dents, who were in the process of defending their

FYP work or had graduated from one of the two

schools and had submitted their FYPs in the pre-

vious year. 73 replies to the questionnaire (a
response rate of 29%) were received from the

ETSII students and 218 replies (40%) were received

from the ICAI students.

The questionnaire was also sent to 29 teachers

who regularly tutor FYP. 19 replies were collected

(a response rate of 65.5%)

Most ETSII students who answered the survey

were admitted to the School in 2000 or later (91.3%).
The 2001 and 2002 years each contributed 43.4%.

On the other hand, in the ICAI group, 72.5% of

graduates entered the school between 2000 and

2002, with 2001 the value most repeated.
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The most popular specializations among ETSII

students was mechanical engineering (23.3% of the

total), followed by industrial organization (21%),

electronic engineering (17.8%) and electrical engi-

neering (9.5%). At ICAI, the most common specia-

lizations were electrical industrial engineering
(23.9% of the students), mechanical engineering

(21.1%) and electronic industrial engineers (10.6%).

4. Results

4.1 Descriptive analysis of the student survey

For FYP duration, ETSII students needed an

average of one year to complete the project, whereas

those at ICAI spent an average of 9.2 months.

In both cases, the FYP dedication time was an

average of 20 hours aweek.When asked about FYP

difficulty, the most common answer of students of

ETSII and ICAI was ‘Difficult’ (64% at ETSII,

53.2% at ICAI)
Students and graduates of both schools also

acknowledged that they had used all the compe-

tences that they had acquired during their studies

when preparing the FYP. About 36% chose

‘indispensable’ at ETSII compared to 45.9% at

ETS-ICAI.

The charts that appear in Fig. 1 provide a

frequency distribution of responses by school on
the contribution of various competences:

For the first competence (an ability to apply one’s

knowledge ofmathematics, science, and engineering),

‘high contribution’ was the most frequently selected

reply with a total of 34 responses, which represents

46% of respondents at ETSII, while similar results

were obtained at ICAI (97 responses, 44%). These

responses mean that completion of the FYP con-
tributed positively in most cases to acquisition of

important skills for an engineer, such as in math,

science and engineering.

The results for the second competence (an ability

to design and conduct experiments, as well as to

analyze and interpret data) show that the influence

of the FYP on this competence was ranked on

average as being between a ‘medium contribution’
and a ‘high contribution.’ The latter was selected by

34.25% of respondents at ETSII and 36.2% at ETS-

ICAI. In contrast, ‘no contribution at all’, ‘low

contribution’ and ‘medium’ options accounted for

43.8% and 47.7% of responses at ETSII and ICAI,

respectively. These results are due to the increasing

number of projects in the organizational and eco-

nomic areas versus the traditional technical and
research areas.

The third competence (an ability to design a

system, component, or process to meet desired needs

within realistic constraints, such as economic, envir-

onmental, social, political, ethical, health and safety,

manufacturability and sustainability) was assessed as

having made an average contribution between

‘medium’ and ‘high contribution.’ The latter

response was most frequently selected, accounting

for 32.9% and 31.1% of the responses at ETSII and

ICAI, respectively. The least chosen response was
‘low contribution’ (5.5% and 10%).

The average response for the fourth competence

(an ability to function onmultidisciplinary teams) was

between ‘medium’ and ‘low contribution.’ For this

ability, the answer most often repeated is ‘no con-

tribution’ with 31.5% of responses at ETSII and

33.9% at ETS-ICAI. This can be explained by the

fact that FYPmust be done individually andnot in a
multidisciplinary team context.

The average response for the fifth competence (an

ability to identify, formulate, and solve engineering

problems) was between ‘medium contribution’ and

‘high contribution’ at both schools (46.6%at ETSII,

49.5% at ICAI). The frequency of response of ‘very

high contribution’ was also remarkably high at

ETSII (20.5%).
For competence number 6 (an understanding of

professional and ethical responsibilities), there is no

significant value to be highlighted at either school.

Since social responsibility is considered to be a key

subject at university to be developed in the future,

more careful analysis and countermeasures will be

considered based on these results.

FYP contribution to competence number 7 (an
ability to communicate effectively) was mainly con-

sidered to have made a ‘high contribution,’ with

34.3% and 33% of total ETSII and ICAI responses

respectively. It must be noticed that FYP is pre-

sented in public sessions at both universities, con-

tributing to the strengthening of this ability.

With regard to competence number 8 (a broad

education necessary to understand the impact of

engineering solutions in a global, economic, environ-

mental and societal context), the average response is

between ‘medium contribution’ and ‘high contribu-

tion,’ the latter being selected by 37% and 44% of

respondents, respectively.

The average for the ninth competence (a recogni-

tion of the need for, and an ability to engage in, life-

long learning) was very close to ‘high contribution,’
(43.8% and 49% of responses).

The average rating for competence number 10 (a

knowledge of contemporary issues) was between

‘medium contribution’ and ‘high contribution.’

The latter was selected most often with 38.4% and

44.9% of respondents, respectively. The fact that

more than 80% of respondents chose between

options 3 and 5 at ETSII and 87.1% at ETS-ICAI
for this competence can be explained by the fact that

FYP should be conducted on current issues, which

requires the student to be always aware of develop-

I. Ortiz-Marcos et al.86



ments in engineering issues to satisfactorily resolve

the project’s problems or difficulties.

The average response for competence number 11

(an ability to use the techniques, skills and modern

engineering tools necessary for engineering practice)

was very close to ‘high contribution,’ which
obtained 41.1% and 50% of responses, respectively.

The least selected responseswere ‘no contribution at

all’ and ‘low contribution’ with 5.5% and 2.3% of

respondents, respectively. Around 89% and 94.9%

of respondents selected the options ‘medium’, ‘high

contribution’ or ‘very high contribution.’ This, like

the previous competence is justified by the need

when practicing professional engineering to be

aware of all of the latest techniques and develop-

ments to perform the work. In the case of FYP, it is
imperative to develop the project successfully.

The standard deviation for these two last abilities

and the fifth competence deviation was noticeably

lower at ETS-ICAI than at ETSII.
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These responses mean that completing the FYP

contributed positively in most cases to students’

acquisition of important skills necessary to be an

engineer. However, C9 competence (a recognition of

the need for, and an ability to engage in, life-long

learning), and C11 competence (an ability to use the
techniques, skills, and modern engineering tools

necessary for engineering practice), are considered

to be those that were most strengthened by the two

groups of students. On the other hand, C4 compe-

tence (an ability to function on multidisciplinary

teams), was considered to be the least important in

contribution. This is understandable, since FYP

must be undertaken as an individual work project.

In addition, both Student t and Levene hypoth-

eses tests were performed in order to compare the
mean and variance by university group (the p-value

considered was 0.05), when analyzing the contribu-

tion of the FYP to the strengthening of ABET

competences.
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According to the tests, there are significant differ-
ences by competence when the p-value is <0.05 (5%

error type I). That is not the case in the 11 ABET

competences that were analyzed in this work.

4.2 Comparative analysis. Surveys of instructors

and students

The same self-administered questionnaire that was

submitted to the students was submitted to the

instructors in order to contrast the perceptions of

the levels of satisfaction of the 11 ABET compe-

tences model. The mean perception by competence
is shown in Fig. 2.

Although some significant differences can be

found when considering the mean scores of each

group, the perceptions of the two groups follows a

similar pattern. The maximum mean gaps corre-

spond to C3 (an ability to design a system, compo-

nent, or process to meet desired needs within realistic

constraints, such as economic, environmental, social,

political, ethical, health and safety, manufacturabil-

ity and sustainability), and C5 (an ability to identify,

formulate, and solve engineering problems), 0.5 and

0.55 points respectively.

Instructors perceptions exceed 3 points (out of

five) in every competence of the ABET model. In

other words, the instructors understand that FYP is

a teaching tool that has at least a medium contribu-
tion to reinforcement of the students’ competence.

The above mentioned C5 was the highest ranked

competence by them, 4.15 points as amean, over the

lower limit of the high contribution.

5. Discussion and Limitations

The development and strengthening of students’
competences is a complex, broad and challenging

issue that has been included recently in the Spanish

universities’ study plans and programs, in line with

thenewBologna framework.While theHeads of the

institutions are adopting new initiatives, conducted

by multidisciplinary teams of instructors, we pro-

pose a preliminary study of the perceptions by

students and instructors of theFYPand its influence
in this new educational context.We have chosen the

FYP for two reasons: a) it embraces in its realization

a wide number of different engineering aspects that

the student needs to successfully develop, and b) it is

an area within the authors’ responsibility.

There have been two main limitations to study

that need to be mentioned. The first is related to its

scope, just a single approach included under the
umbrella of the above mentioned global process,

but very important in the sense of its originality, the

teaching tool selected (FYP), and the jointly con-

sideration of the students and instructors percep-

tions.

The second limitation is related to the extent to

which students have acquired such general skills in

the FYP process. Although this issue has certainly
not been studied in depth due to the lack of a well-

structured rubric, we understand that the triangula-

tion methodology used with instructors’ opinions,

gives consistency and valuable results. As theHeads

of the universities proceeds with the design of

specific rubrics by competence that will be defini-
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tively used in further research, this study provides

very useful preliminary information to be con-

trastedwith similar, (butmore standardized) experi-

ence.

6. Conclusions

The results above lead to three main conclusions.

The first is that, despite the differences between

the FYP concepts at the two universities, students’

ABET competences are reinforced in a similar

manner. No evidence of a significant difference
has been found among any of the eleven compe-

tences. This might be explained by the fact that the

UPM and Comillas centres share orientations and

curriculum concepts that are fixed by governmental

education regulations. Although such a conclusion

cannot be generalized, it is especially relevant since

the two universities selected are among the most

important ones in Spain.
The second conclusion, but no less important, is

that C9 competence (a recognition of the need for,

and an ability to engage in, life-long learning), and

C11 competence (an ability to use the techniques,

skills, and modern engineering tools necessary for

engineering practice), are considered to be those that

are most strengthened by the two groups of stu-

dents. On the other hand, C4 competence (an ability
to function on multidisciplinary teams), is considered

to be the least important in contribution, which is

quite reasonable sinceFYP is to be undertaken as an

individual work project.

Although competences C3 (an ability to design a

system, component, or process to meet desired needs

within realistic constraints, such as economic, envir-

onmental, social, political, ethical, health and safety,

manufacturability and sustainability) and C5 (an

ability to identify, formulate, and solve engineering

problems) obtained the highest rankings for instruc-

tors, there are no significant differences when com-

paring the results from both surveys. This is an

important fact for further research and study

design purposes. In other words, instructors and

students have similar perceptions of how FYP
might strengthen ABET engineering competences.

Finally, and as a summary last conclusion to be

highlighted, is that, when considering ABET com-

petences, FYP is a great value-forming tool. The

answers by students at both schools of engineering,

which were validated by the survey of instructors,

reflect the importance of FYP’s contribution to

their individual strengthening competence process.
Further research could be undertaken that would

focus on the type of specialization in which students

have been instructed. The purpose is to find sig-

nificant differences among the various groups to

provide a clearer view of the ABET competences in

relation to the FYP.
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