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Abstract—The development of competences and practical
capacities of students is getting an important incidence into the
guidelines of the European Higher Education Area (EHEA). The
methodology applied in this work is based on the education through
directed resolution of practical cases. All cases are related to
professional tasks that the students will have to develop in their
future career. The method is intended to form the necessary
competences of students of the Marine Engineering and Maritime
Transport Degree in the matter of “Physics”.

The experience was applied in the course of 2011/2012. Students
were grouped, and a practical task was assigned to them, that should
be developed and solved within the team. The aim was to realize
students learning by three ways: their own knowledge, the
contribution of their teammates and the teacher's direction. The
results of the evaluation were compared with those obtained
previously by the traditional teaching method.

Keywords—Cooperation, Marine Engineering, Self-learning
skills.

I. INTRODUCTION

EARNING by experience is a methodology based on the
following proven course: “teaching is more effective when

it comes from the need and practice”. Namely, we learn more
easily, when we need to do it. [1]

Formation by self-learning not only transmits knowledge,
but also makes the students learn, how to learn. It provides
adequate self-training techniques that enable learning very
complete, robust and effective.

"Cooperative learning is a specific type of collaboration"
[2], or a definite form of educational activity promoted from
teaching. For Johnson, Johnson & Holubec, "cooperative
learning is the instructional use of small groups in which
students work together to maximize their own learning and that
of others" [3]. As such, cooperative learning involves
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pedagogical representation on peer interaction [4].
During development of the cooperation activities the

students are the ones, who study, analyse and find solutions to
the problem, while the teacher directs and oversees the
development of their learning. One purpose of this method is
to foster personal relationships between classmates,
encouraging students to be able to work together with any
partner. It also achieves that students become independent in
their learning process. Moreover, they are developing the
ability to select the available information for giving the most
appropriate answers to the questions and empathize with their
band mates to get consensus.

Both, self-learning methods as well as cooperative learning,
are powerful tools for teaching small groups of students. These
kinds of methods are very present in the guidelines of the
European Higher Education Area (EHEA) [5]-[7].

This paper presents the evolution of the students during the
development of self-learning activities and cooperative
learning in the field of "Physics". That subject is taught in the
first year of the Degree in Nautical Engineering and Maritime
Transport. The main difficulty observed in the previous
courses during development of the subject program lies in the
diverse previous knowledge of the students, who come to
classes in the first year of this degree. About 50% of students
come from training courses related to the field-sea fishing,
where physical or mathematical concepts are not developed
deeply enough to tackle these subjects without difficulty. In
addition, a small proportion of students are coming from the
working environment. Students from this sector bring
extensive expertise but also present problems when developing
more basic and theoretic physical or mathematical concepts.
This prevents the class from keeping a proper overall progress.
This drawback is hardly surpassed in the traditional teaching
method, in which the keynote address is the fundamental tool
of knowledge transfer. The low teacher-student interaction,
and even among students, which generates the traditional
system of education, causes a delay in learning of students in
this section for the benefit of students coming from studies, in
which the prior acquisition of knowledge is more adequate.

A. Goals

The general objectives that have been followed with the
planning and development of this experience are:
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a) Integrate and relate the theoretical knowledge acquired
during teaching sessions to the application to practical
situations specific for the nautical sector.

b) Optimizing academic performance of students.
c) Assist to the students in the development of their skills,

both general and cross-cutting, as it is indicated by the
EHEA.

d) Promote both, self-learning and cooperative learning, so
that students from less suitable curriculum are able to
achieve the required level for the subject with the help of
the teacher and their teammates.

e) Maintaining a responsible attitude and cooperation among
students.

Once the experience ended, the expected specific objectives
are:
a) The students must know and apply correctly the

theoretical concepts acquired during the development of
the subject.

b) They all must have obtained equivalent levels of
knowledge, regardless of prior educational level, at which
they started. Thus all the courses students can tackle the
second course on equal terms.

The ultimate goal of this study was to conduct an analysis of
academic results obtained after having developed self-learning
program and cooperation, linking them with the previous level
of knowledge of students. Furthermore, these results are
compared with those obtained in previous years, in which the
method was the traditional teaching.

II.METHODOLOGY USED

A. Planning and Development Experience

The experience was applied in the first quarter of the year
2011/2012, during the development of the subject of Physics
in the first year in Nautical and Maritime Transport
Engineering Degree.

With the introduction of new degrees in the EHEA, the
development of the course passes through two distinct class
types: lectures and interactives. During those interactive
classes, the teacher presents the knowledge to the student by a
masterly lecture. The mathematical proofs of different physical
theorems are very complex to understand for students, in
consequence, their attention is lost and the attendance to the
class is greatly reduced. To mitigate this effect, it was chosen
to stop repeatedly the lecture and to propose and solve
practical cases that are similar to those students will have to
develop in their professional career. Even some video
projections are projected in this time. The aim of this
procedure is to capture the students attention and to break the
routine of the session master, reducing its negative effects on
students achievements.

The development of cooperative and self-learning work
takes place mainly during interactive classes, in which the
number of students is small [8] Different learning tasks
tailored to the capabilities of the students can be developed in
groups. These groups consist of students from with diverse

levels of knowledge. The objective pursued by this practice is
to create an autonomous group, in which a diversity of
approaches lead to the resolution of the question. Students
with deficiencies may acquire the knowledge they need to pass
the subject not only by their teacher, but also by working with
their teammates. Also, students who come from the labour
sector can provide expertise to other team members.

During the first lesson of the course, the dynamic of work
will be explained to the students. Moreover, they are asked to
respond to academic issues such as their education level, the
academic program they chose, the time that has elapsed since
they left school, their work experience, etc.. An initial level
test is made too and the information gathered is used by the
teacher to make a first grouping. The scheme of work is
dynamic, so that students can move from one group to another
in order to optimize their progress and even to improve social
relations in the set.

Once the groups are defined, each of them is assigned a case
study that will be developed and resolved within the group.
This is done for each block of the course. In each case it is
proposed to solve a problem related to the marine industry. To
reach to the solution of the problem, the student will have to
use one or more of the physical concepts learned earlier in the
session dedicated to the corresponding part of the program.

The student is provided with some references, videos,
PowerPoint presentations, etc. for the resolution of the task
after the preceding explanation made by the teacher during the
expositive lesson. All media of support are related to the issue
that will be addressed in each case. The access to the
information is provided through computer communication
technologies available at the University of A Coruña, such as
the learning platform Moodle. This method combines the
traditional explanation with new technologies. It makes the
information much more accessible and streamlines the
workflow. The final goal is to make the students learn by three
ways: their own knowledge, the contribution of their peers and
the teacher's direction.

At the end of the process, each group should explain on the
board to the rest of the groups the way used to reach the
solution of the task. In this way, all students have access to the
approach to resolve all proposed practical cases. Finally, the
teacher will generate a discussion, in which students analyse
the results obtained by their classmates.

A bulletin with a compendium of practical cases similar to
the previously studied is given to the students. It’s the same for
all of the students. Each student has to solve it and to submit it
to the teacher for evaluation. The complete schedule of
activities is shown in Table I.

With the case study cooperative learning and assimilation of
theoretical concepts is achieved through their application. This
part of the process allows the teacher to assess the student's
ability to work together and keep track of the progress of the
students throughout the course. Students learn during the
execution of the exercise and subsequent discussion. With the
bulletin the professor can assess the evolution of each
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student´s learning in an individual way, and therefore, analyse
the influence of the previous level of the student on his ability
to successfully develop the course [9]-[11].

TABLE I
ACTIVITIES SCHEDULE

ACTIVITY
PERSONNEL

L
TIME

Description of the subject
Presentation of information sources
and the available
communication technologies
Description and guidelines of the
cooperative learning method
Level test

Professor
First lesson
(one hour)

Presentation of theoretical concepts by
using necessary technologies
Distribution of working groups with
relocation if necessary
Assignation of the practical case to
each group

Professor
Theory session

(one hour)

Development of the practical case
Exhibition of results obtained
Discussion of results

Students
Interactive

session (one
hour)

Distribution and development of single
newsletter
Tutoring with the teacher about the
work to be performed

Professor
Students

One week

B. Evaluation Method

The experience was analysed using two methods of
evaluation:

1) Teacher’s assessment: the responsible professor evaluates
the progress of students both in the group as well as
individually. The monitoring of the group work is

TABLE II
PROFESSOR’S EVALUATION CRITERIA

EVALUATION CRITERIA

Group
work

Level of resolution of the practical case
Ability to summarize the knowledge
Scientific and technical quality of the presentation
Quality of references and sources of information used
Ability to work in a group
Value of the conclusions reached

Individual
work

Level of resolution of the case

The individual work is evaluated based on the results
reached in the individual bulletin.
2) Evaluation by students: At the end of the experience a

questionnaire is passed to each student. They have to
answer a series of questions to give their opinion about the
effectiveness of the method. The questionnaire is given in
Table III.

This method allows evaluating the experience of the activity
carried out. It is used to get two key indicators: academic
results at the end of the course and the results of the
satisfaction survey made by the students. The latter leads the
teacher to improve those aspects that have bad grades from the
point of view of the students [12], [13].

TABLE III
SURVEY OF STUDENT ASSESSMENT

1. Disagree / 5.Agree 1 2 3 4 5

1. The materials posted on moodle helped me to learn

2. The resolution of case studies has helped me to understand the subject

3. It is necessary to get the contents of the course updated

4. I lost more time in learning the same concepts with this method

5. I believe that this evaluation method is better than the traditional

6. Group work is a positive experience

7. Pooling the case study has helped me to understand the subject

8. The interactive class in small groups usually helps me with matter

9. Direct contact with the teacher in the classroom is a positive experience

10. Only students who have not studied physics in the last two years:
Group work helps me to understand the previous concepts without limitations

Comments:

The overall evaluation of the course is conducted according
to the government agreement approved on October 23, 2008,
on the new degree courses, which requires the implementation
of activities and continuous assessment tests. These evaluation
criteria are clearly presented to students during the first master
session and can be consulted in the teaching guide at any time

during the course. Qualifications obtained by students during
the development of the cooperative experience and the
individual work account for 30% of the final qualification of
the course. The remaining 70% come from the result obtained
in an objective test held late in the semester. In the final test,
the students must solve proposed problems similar to those
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previously raised in interactive class where the students will
need to apply concepts that encompass the entire program of
the subject.

III. RESULTS

Below are the results obtained during the development of
the experience in the first semester of 2011/2012.

Fig. 1 shows the results of the satisfaction survey given by
students at the end of the teaching of the subject.

Fig. 1 Results of the satisfaction survey

The results show that students consider the method based on
cooperative working as efficient. The information provided in
the moodle platform is considered as sufficient and students
appreciate the direct contact with the teacher and with their
classmates. However, the investment of time is considered
excessive to perform the proposed tasks. However, the
acquisition of knowledge with this method is regarded faster
and easier than in the traditional method.

Fig. 2 shows the results obtained during the academic year
2011/2012, in which has been applied the experience
described in this paper, after the completion of the final test.

Fig. 2 Academic results obtained after the development of the
experience

The weighted grades are presented, including the
assessment of cooperative work, individual exercises and the
final test.

The academic results are quite satisfactory, considering that
70% of students who had followed the experience, were
successful. This indicates that the activity is appropriate and
the students are able to acquire the demanded skills.

IV. CONCLUSIONS

Due to the inclusion of the Spanish education system into
the European Higher Education Area, it is becoming more
necessary to emphasize different skills development of

students, not only related to academic work, but also in the
labour sector and the social relations. To this end, it were
developed activities based on cooperative work and self-
learning.

After the implementation and the evaluation of the above
mentioned process, positive aspects were found in the
development of the capacity of students autonomy and self-
regulated learning. The teacher observed that the analysed
groups performed well throughout the course and academic
results are highly better.

Activity also allows resolving the problem of academic
diversity of students coming to this degree. Thus, the set of
students reaches a homogeneous academic level at the end of
the course and they can pass to the second year at similar
conditions.
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