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This paper presents a new portfolio-based methodology for supervising the Final Year Project (FYP) in Engineering

studies at the Escola Politècnica Superior (EPS) at the Universitat de Lleida (UdL). The main aim of the portfolio

methodology, or learning-folder, is tomaintain the students’ motivation throughout the FYP process, keeping their stress

levelwithin advisable limits and increasing the student–teacher interaction.Thus, the students’well-being is improved and,

as a consequence, the FYP completion rate rises. In order to achieve this goal, the proposed methodology emphasises the

following aspects: (1) put in place a continuous outcome-based assessment, (2) plan and schedule periodic face-to-face

meetings and (3) motivate the students to think about their own incentives. This methodology was implemented in a web-

based tool, over the Sakai virtual campus. In order to compare our methodology with the traditional one, an evaluation

was carried out during the 2008–09 and 2009–10 courses with a control group of 40 students and 11 teachers. The

experimental results have shown that a high percentage of students who used the portfolio finished their FYPs within the

time envisaged in the curricula plan. They also obtained higher marks in the majority of evaluated skills and planned their

leisure time better.
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1. Introduction

The Engineering curricula include the development

and assessment of a Final Year Project (FYP),

which represents the culmination of the student

learning process. Several studies carried out in
Spain show that unfortunately the FYP has a

much higher non-completion rate (around 60% on

average) than the other subjects on the curriculum

[1]. These poor results are due mainly to a lack of

motivation in the students, which can be related to

the Project’s specific characteristics: a lengthy ex-

ercise (around 12 ECTS (European Credit Transfer

and Accumulation System) on average).
A group of teachers from the Polytechnic School

and theEducation Science Faculty of theUniversity

of Lleida (Spain) focused their efforts on counter-

acting this lack of motivation among the FYP

students. With this aim, a change in the methodol-

ogy on the FYP guidance is proposed based on the

following three aims:

1. Motivate the students to think about their own

incentives, both in the short (weekly) and long

terms (when they finish the FYP). The short-

term incentives are a way of aiming of combin-
ing academic studies with a student’s particular

hobbies, whereas the long-term incentives are

focused on creating an extra motivation to

finish the FYP.

2. Increase the guidance by means of scheduling

periodically meetings (every one or two weeks)

between the tutor and the student, according to

their timetables. Likewise, specify the protocol
to be followed in these meetings: follow-up and

reflection on the pending jobs, assigning new

jobs scheduled according to the student’s daily

timetable, reviewing the degree of compliance
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with the proposed timetable (incentives in-

cluded).

3. Apply a continuous outcome assessment [1–2].

This means defining the learning outcomes and

applying three assessment milestones (initial,

progress and final) carried out throughout the
FYP process.

The above aims are designed tomaintain a student’s

motivation throughout the FYP process, keeping

their stress levelswithin advisable levels and increas-

ing the student–teacher interaction. Thus, the per-

sonal well-being of the students can be improved

and, as a consequence, their academic efficiency.

This is the basis and the real novelty of our work.

In order to put our proposal into practice, we
implemented this methodology with the electronic

portfolio (e-portfolio) tool [3] of the Sakai campus

used by our University [4]. Sakai provides all the

tools needed to improve student–teacher interac-

tion, which is the key issue of our proposal. Accord-

ing to the proposed aims, the newly-implemented

tool has been called the well-being e-portfolio. As

we can see in Fig. 1, the well-being e-portfolio
integrates the three different goals into a cohesive

structure.

Taking the electronic portfolio into account, we

compared two different experimental groups of

students (with around 20 in each) belonging to a

variety of engineering studies (Computer Science,

Building and Industrial) during the 2008–09 and

2009–10 courses. The proposed methodology was
applied to one group, while the other group was

guided using the traditional methodology. As a

result, 90% of students tutored with the new meth-

odology finished their FYP in the time specified in

their curricula plan, whereas only 50%of the second

group did so.

The remainder of this paper is organised as

follows. Section 2 explains the related work. Section
3 describes the main characteristics of the proposed

methodology. The electronic portfolio used to im-

plement our methodology is explained in Section 4.

Section 5 evaluates the performance of the proposed

methodology over that of the control group.

Finally, Section 6 outlines the main conclusions

and future work.

2. The well-being e-portfolio background

The portfolio is nowadays widely used within the

framework of degree and postgraduate studies in

the field of education both as a learning methodol-

ogy (Portfolio Process), and as an instrument of

evaluation (PortfolioAssessment) [5–6]. Beyond the

field of education, portfolios are widely used in the
field of languages [7], medicine [8–9] and technology

[10], as well as in engineering, where it is becoming

ever more widely used [11–13]. In general, all the

areas mentioned emphasise the success of this tool

to help students to develop not only their profes-

sional skills, but also those related to procedures

and attitudes, creativity, etc. [10, 14–15].

The use of the portfolio, given its structure, is
related to students’ self learning, as the different

activities that make up the portfolio can be per-

formed at different rates and in a totally creative

way. In this mode of learning, the student takes on

more responsibility for organising his or her work,

and acquiring knowledge, and is encouraged to

reflect on his or her own learning process [7–8].

Although it is true that the tool began in printed
form, an electronic version, also called an e-portfo-

lio, is becoming increasingly usual; the users state

that it also strengthens their skills in the use of the

new technologies [9–10].

Concentrating on the field of engineering, the use

of the e-portfolio has recently spread to awide range

of processes, including institutional accreditation

[16], evaluation and self-evaluation [17] and reflec-
tions on the academic and professional develop-

ment of the students [11–12, 18].Manyworks in this

latter line of research show the portfolio to be a

crucial tool for increasing reflection among the

students about their own learning process, which

has led to the creation of importantworking groups,

such as the Folio Thinking project carried out by

three universities: theRoyal Institute ofTechnology
(KTH), Uppsala University and Stanford Univer-

sity.

The study in this article is in this latter line of

research. In contrast with earlier works, this study

proposes a newmethodology based on the portfolio

to influence the reflection process in the students,

looking at both their academic performance and

their personalwell-being. Theworks byPoyatos [15,
19–20] emphasise the importance of taking the

whole person into account to improve the learning

process. This means that students learn better when

the learning process includes both the cognitive and
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the affective aspects. There is research that relates

stress and anxiety with low levels of academic

performance [21]. Long-term work, like the FYP,

with incorrect tutoring can increase the stress in the

students to above the advisable levels, which may

lead to a lack of motivation for the FYP and it may
finally lead the student to abandon the FYP. The

main idea is that if the students enjoy a feeling of

well-being, their stress levels will be reduced and, as

a consequence, they will be able to face the increas-

ing problems of the FYPwith a higher likelihood of

success.

In line with the above, the aim of this study is to

design, implement and evaluate an electronic port-
folio, called the well-being e-portfolio, with the aim

of tutoring and evaluating theFinalYearProjects of

engineering students, effecting the evaluation by

abilities, and in the tutoring process, while incor-

porating aspects of the students’ well-being as an

innovative element.

3. FYP guidance methodology

Some external events, such as the pressure of the

labour environment or the absence of a procedure to
give students correct guidance, can lead them to lose

the motivation to finish their FYP in the time

established in the curricula plan.

The proposed FYP guidance methodology is

based on the use of a portfolio. It aims to improve

the motivation of the students by emphasising the

following aspects: (a)maintaining the personalwell-

being of the student, (b) increasing the level of
guidance by means of scheduling periodical meet-

ings between the tutor and the student and specify-

ing the protocol followed in these meetings; (c)

applying a continuous outcome-based assessment

throughout the FYP process.

The proposed portfolio allows systematic inter-

action between the supervisor and the student,

allowing an interchange of tasks and subsequent
evaluation. The quality of this interaction is a key

issue for improving satisfaction, especially if there

are academic, intellectual and technical aspects

combined with personal and social ones. To achieve

this, the activities and tasks that promote the emo-

tional well-being of the student are an innovative

component of the proposed portfolio.

These three aspects are discussed in the following
sections.

3.1 Personal well-being

The works of Poyatos et al. [19–20] reveal the

importance of taking the whole person into account

to support the learning process. This means that

students learn better when the learning process

includes both cognitive and affective aspects. For

this reason,we believe it is worth paying attention to

the personal well-being of the students during the

FYP.

There is no doubt that the FYP generates stress

among the students, and for this reason it is still
considered necessary to check that student stress

levels do not hamper their work. Although a suita-

ble level of anxiety is needed for learning, exceeding

a specific stress threshold in the learning environ-

ment can contribute to exhaustion and provoke

social isolation and lead to a student abandoning

his or her studies. Thus, our portfolio seeks to help

maintain the well-being of the students while they
carry out their cognitive tasks.

For this reason, the portfolio tool incorporates a

sectionwhere the studentmust schedule those activ-

ities that help him or her in the long-term (an

incentive to finish the FYP) as well as in the short-

term (including regular activities such as physical

exercise, social activities, etc.). At everymeeting, the

tutor will supervise both the development of the
cognitive tasks and the fulfilment of the planned

leisure activities. Thus, the tutor can be aware of the

level of stress that the student is undergoing and re-

schedule the FYP activities accordingly. Thus, the

students will be able to face the growing challenge of

the FYP with a high likelihood of success. In addi-

tion, this methodology will help the students to

develop skills for facing stress that should also
surely be useful for their professional future devel-

opment.

3.2 Meeting procedure

Correct scheduling and the following-up of the

different tasks to be carried out throughout the
FYP process is a key issue in completing the FYP

by the deadline. Accordingly, using the portfolio

enables the organisation of the meetings between

the tutor of the FYP and the student by scheduling

the periodicity of the meetings and the procedure to

be followed during these meetings.

The periodicity and the timetable of the meetings

are established at the beginning of the process using
a weekly calendar. This leads the students to think

about their real availability for work on their FYP.

During each of the meetings tutor and student

have to fill in the so-called Monitoring of Tasks

form. This form has two main objectives. One is to

track the fulfilment of the tasks agreed at the pre-

vious meeting. These tasks take into account both

the cognitive and personal tasks. The second is to
record the tasks to be completed by both the tutor

and the student before the followingmeeting.A new

form is generated and completed by the tutor and

student at each meeting.
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3.3 Continuous outcome-based assessment

In Spain, in most schools FYP students are tradi-

tionally assessed on the basis of a finalwritten report

of their work plus a public presentation before an

examining board, composed of several experienced

professors. Unfortunately, this approach has ser-

ious drawbacks:

� Assessment via a unique final milestone clashes

directly with the formative purpose of assess-
ment.

� Assessment is highly dependent on the subjective

criteria of the academic jury.

In contrast to this, we propose a new assessment

process based on outcomes, which highlights the

training aspect of the assessment. In addition, we

propose a global evaluation throughout the process,

improving the traceability and objectivity of the
assessment process.

In line with these aims, we implemented the

assessment guidelines described in [22]. This pro-

poses a process based on the six stages shown in the

Fig. 2.

For each stage, we proceeded as follows:

(a) Definitions of skills and descriptors: This con-

sists of establishing what skills the students

must show on completing their FYP. We se-
lected the same six transversal skills (generic),

from the Tuning project [23], for all the studies

in the School. On the other hand, three different

specific (technical) skills were chosen for each

specific study. For each generic or specific skill,

we defined a set of objective descriptors that

make it possible to evaluate the level of acquisi-

tion of the skill by the student.

(b) Milestones, actions and assessments agents: We

proposed the establishment of three moments

or ‘milestones’ for the assessment: (i) at the

beginning of the project, when the student has

developed a clear approach to the work, the

state-of-the-art and its viability; (ii) in the mid-
dle of the process, when problems in the initial

approach can be detected, but when there is still

time to make the necessary corrections and (iii)

a final assessment milestone when the work is

completed. At each milestone, one or several

assessment actions are proposed. The first mile-

stone includes two assessment actions: the de-

velopment of an initial report and a
presentation of this report to the student’s

colleagues and assessment agents. The second

milestone includes the presentation of a project

progress report. The final milestone continues

the traditional method of presenting a final

report on the work and its public presentation.

Finally, the agents who should evaluate each of

the actions are proposed. We consider that the
supervisor/tutor should be involved in the as-

sessment of all the actions. In addition, there is

peer evaluation at the first milestone. The third

milestone is evaluated by means of an examin-

ing board in the presence of external experts.

(c) Assignation of descriptors to the assessment ac-

tions: The descriptors defined for each skill are

distributed between the assessment actions so
that the evaluator knows the specific points that

need to be assessed at each moment. We eval-

uate between 10 or 15 descriptors in every

action.

(d) Level of compliance with the descriptors: Four

levels of compliance are proposed for the de-

scriptors: Level 0 considers that the student

does not fulfil the descriptor. Level 1 corre-
sponds to the minimum that the student must

be able to demonstrate. Level 2 is that which is

considered adequate for the FYP. Level 3 re-

presents an excellent level.

(e) Assessment reports: For each assessment action,

a report is developed. This contains the set of

descriptors to be assessed, a column for the

mark (from 0 to 3) and the levels of demand
for each descriptor. These reports are given to

the students. The results of these three assess-

ment reports are used to automatically comple-

ment theOverall AssessmentReport. The latter

groups the set of assessments made throughout

the FYP, but now organised by skills, in such a

way that it is easy to visualise the student’s

progress over time.
(f) Qualification: Taking the Overall Assessment

Report into account, the final mark is obtained

by means of a two-stage process. First, for each

Well-being E-Portfolio: a Methodology to Supervise the FYP 75

Fig. 2. Procedure proposed for the defini-
tion of the FYP assessment process.



skill, a qualification between 0 and 3 is ob-

tained. This mark is an average from the de-

scriptors related to such a skill. From the

qualification of each skill, the FYP mark is
calculated according to the procedure shown

in Fig. 3. It is worth pointing out that the

percentages shown in Fig. 3 should be defined

by each School according to its own needs.

4. The well-being e-portfolio

In order to make the supervision task for tutors and

FYP development for students easier, we designed

and implemented a web-based tool to support the

proposed methodology. As mentioned above, we

have used the portfolio tools provided by the Sakai

platform [4] to develop the e-portfolio tool. It will

enable and facilitate the teacher–student interac-

tion. In addition, it allows students’ progress to be

monitored when they are taking the course by

distance learning and also for the final data analysis.
At the same time, it facilitates the interchange of

information between the student and the tutor (this

is very important in technical studies as students

usually start work before finishing their studies, and

the FYP is the most seriously affected).

Figures 4, 5 and 6 reveal several parts of the

current state of the e-portfolio tool (available on

this link http://portafolieps.udl.cat/portal).
The left frame of Fig. 4 shows the main menu of

the tool, which is shared by the supervisor and the

student. This offers access to the assessment activ-

ities and monitoring forms, the assessment reports,

general project data and questionnaires, and some
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shared resources. For instance, the screenshot

shown in Fig. 4 is obtained from the second option

of the menu ‘Evaluation Activities and Monitoring

Sheets’. This option allows access to the three

abovementioned ‘assessment milestones’: initial,

progress and final.

Likewise, from the third option of themainmenu

‘Evaluations’, the screenshot shown in Fig. 5 is
obtained. This figure shows the Overall Assessment

Report described in the previous section.We can see

the marks obtained for a given student for all the

descriptors related to two specific skills (Skill B3 and

B4 in the Fig. 5) and for each milestone. Note that

the acronym N/A means that this descriptor is not

assessed at that assessment milestone. In addition,

the final mark obtained by the student according

to the procedure described in Fig. 3 is shown
(i.e. :NOTABLE).
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Finally, Fig. 6 shows an example of theMonitor-

ing of tasks form, which is filled in at each meeting

between tutor and student. As explained in Section

3.2, this is made up of three different parts: (a)

academic tasks and (b) non-academic tasks to be

performed by the student before the followingmeet-
ing and (c) academic tasks to be performed by the

tutor. Note that the tutor and student must review

and reflect on the level of fulfilment of each task

agreed at the previous meeting, and each task to be

completed before the next meeting. The tutor and

student must schedule how many hours they will

spend and when they will do this, both for the

cognitive and personal tasks.

5. E-portfolio evaluation

The next step was the evaluation of the portfolio

methodology through an experimental group of 40

students per course, who were supervised by a set of

11 teachers. Students and teachers were from dif-
ferent engineering degrees (Computer Science, In-

dustrial and Building Engineering). Each teacher

was responsible for supervising several students

under both the traditional and the portfolio meth-

odology.

This evaluation was carried out during the

courses 2008–09 and 2009–10. In each course, 20

students were supervised under the portfolio meth-
odology (experimental group) with 20 more being

supervised using the traditional method (control

group). We must emphasise that the portfolio eva-

luation was performed by means of three main

assessment milestones (initial, progress and final)

and it was based on the assessment of the different

skills that the student had acquired. On the other

hand, under the traditional methodology, the eva-

luation was made only at the end of the process and

was based on a project-report presented to an

examining board that was made up of three tea-

chers. In addition, the traditionalmethodology does
not provide any rule for scheduling and following

the meetings between tutor and students.

The following sections describe the results ob-

tained in the evaluation process developed, both at

the quantitative and qualitative levels.

5.1 Quantitative evaluation

This section describes the results from both groups

and courses, for the time taken to finish the project

and the marks obtained.

Figure 7 shows that there were similar trends in

both courses (2008–09 and 2010–11). In general,

more than 70% of the students supervised using the

portfolio finished their FYPon time,while only 50%

of the group supervised with the traditional meth-
odology met the deadline in the best course, 2008–

09. Therefore, the portfolio methodology, used by

the experimental group, improves the academic

performance rate by 60% compared with the tradi-

tional one.Moreover, it is also notable that themost

important difference between the two methodolo-

gies was the number of students who dropped out,

which was three times higher in the group using the
traditional method. This high drop-out rate corro-

borates the need for a guidance process that is closer

to the student.

Figure 8 shows the averagemarks obtained by the

two experimental groups. First, it is clear that

students supervised using the traditional method
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obtained slightly higher marks with a lower devia-

tion. These results confirm that using an assessment
milestone (traditional method) alone is too subjec-

tive as it does not take into account the students’

progress throughout the project. Also, the tradi-

tional method is unable to represent the students’

diversity relative to the varied degrees of achieve-

ment.

5.2 Qualitative evaluation

The qualitative evaluation was made through a
survey of the students from both the experimental

and the control groups, as well as the teaching staff

who supervised the work of each group. This survey
was carried out before the oral defence of the FYP,

associated with the end of the FYP evaluation

process.

Figure 9 shows the results obtained from the

survey conducted among the students, from both

the experimental (Fig. 9 (left) ), and control groups

(Fig. 9 (right) ). The average results obtained are

shown by the vertical line. In general, the analysis of
this mean shows that the overall level of satisfaction

among the students in the experimental group was
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much higher than that of the control group, speci-
fically about three points higher. Another outstand-

ing point is the difference in the deviation of the

results, this being much lower in the experimental

group. When we focus on the results obtained for

each of the questions asked, a large difference can be

seen in the answers to those questions associated

with both the well-being of the student and the

tutorial process, results that back the achievement
of the initial targets proposed. However, the ques-

tion related to scheduling the timetable led to one

with the greatest differences between the two

groups, which shows the difficulty that the students

have in scheduling their timetables.

The behaviour extracted from the survey also

reflects that the students who used the portfolio

attained higher marks in the following skills:

� being self-sufficient, dynamic and organised;

� having self-esteem and patience;

� having skills for resolving problems, with crea-

tivity, initiative and decision-making ability;

� demonstrating a good attitude and willingness to

put in the necessary effort to achieve the planned

goals;

� managing their time.

Taking these results into account, and according to
our initial assumption, the students who used the

portfolio planned their leisure time better and no-

ticed the positive effects of maintaining a balance

between work and personal activities. Finally, it is

worth pointing out that, at the beginning of the
process, the students showed a relative reluctance to

fill in the portfolio section relating to emotional

well-being. However, as they becamemore involved

in the process, they became less reticent, which also

allowed a more fluid dialogue with the tutor.

Figure 10 shows the results obtained in the survey

taken by the teachers. In general, a high level of

satisfaction is seen with regard to the portfolio
process. Note that although supervision time in-

creased slightly, the perception of an improvement

in the evaluation process and a higher student

involvement in the FYPs contributed to an im-

provement in the willingness of the teaching staff

to supervise FYP. Likewise, it is worth pointing out

that at the beginning of the process, teachers were

more reluctant to ask the students about their
welfare, but this feeling disappeared during the

process due to the involvement of the students.

Compared with the results from the students, there

is a generally similar tendency, although with less

scatter of the results, for both the experimental and

control groups. It is also curious to observe that the

teachers in the control group were much more

critical of the traditional methodology than were
the students.

6. Conclusions

This paper presents a new and efficient FYP gui-

dance methodology based on the use of an electro-

nic portfolio. This integrates three different aspects
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into a cohesive methodology: (1) to maintain the

personalwell-being of the students, (2) to specify the

procedure followed by the students–tutors in their

regular meetings and (3) to apply a continuous

outcome-based assessment throughout the process.

Our proposal was implemented by means of a web-
based tool and tested on a control groupmade up of

40 students and 11 teaching staff during the 2008–09

and 2009–10 courses.

In general, we can say that the motivation and

satisfaction of both the teaching staff and the stu-

dent improved. In addition, according to our goals,

we observed that the portfolio methodology im-

proved the academic performance rate by 60%
compared with the traditional method. Likewise,

this methodology was seen to be suitable for evalu-

ating the progress of the students in acquiring

certain skills.

In the future, the aim is to incorporate optional

activities, for students’ moments of personal crises,

such as workshops on relaxation, group dynamics,

control of stress and anxiety, etc. Also, in collabora-
tion with the rectorate team, we are planning to

introduce our proposal in other studies in our

university.

Finally, it must be mentioned that this work has

been awarded the Jaume Vicens Vives Award for

Excellence in University Teaching by the Catalan

Government [24].
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