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Abstract— In this paper, an experience about cooperative 
learning is presented; specifically, in Dependency and equality in 
personal autonomy master taught at the University of Jaén 
(Spain). For that purpose, the material of Engineering course has 
been provided to the student through a web educational based-
platform. This platform is used to promote a collaborative 
learning process. Students are grouped into two kinds of groups: 
(1) homogeneous groups composed of students from social and 
health areas and, (2) interdisciplinary ones that include 
additionally an engineering student. Group relationships, marks 
and level of satisfaction achieved are measured in order to 
evaluate the experience. 

I. INTRODUCTION 
Since the Sorbonne Joint Declaration on the harmonisation 

of the architecture of the European higher education system in 
1998, one of the most ambitious and challenging process of 
unification in Europe has been to build a unified concept of 
the European University. Among the different steps followed 
in this path by the Spanish Higher Education System, the 
adaptation process to European Credit Transfer System is one 
of the main concerns for the Spanish Universities. The 
integration and equivalence of the Spanish studies with the 
rest of the European universities, is the key point of this 
challenging process in Spain. 

This new learning concept promotes the complete 
implication of the students. In all the knowledge areas, 
concerns arise about the active participation of the students. 
Several approaches have been proposed in order to reach a 
complete integration of the students during the lectures. One 
of these approaches is the cooperative learning (CL), which is 
defined as a teaching strategy focused on small teams of 
student with different skill levels, using a variety of learning 
activities [1]-[3]. 

The improvement of this learning activities should 
concerned the use of new technologies, such as internet-based 
tools, allowing a fast and easy-to-learning access to the 
knowledge. 

A virtual learning environment (VLE) allows students to 
access the learning content from outside faculty and whenever 
they want. This kind of system liberates learners from 

regimented conduct of traditional courses. However, it also 
decreases the possibilities of performing cooperative learning 
activities. In order to avoid this drawback, several cooperation 
tools are integrated in the web-based learning environment 
employed in the course, i.e., forums, chat, e-mail integrated, 
etc. 

  
This paper describes an experience of cooperative learning 

in an Engineering course, within a mandatory course for 
students in Dependency and equality in personal autonomy 
master taught at the University of Jaén. This course about 
Engineering is supported by a Virtual Learning Environment, 
which allows student to manage learning resources in an 
integrated system. In this work, we have called homogeneous 
groups those student groups which are only composed of 
students from social areas in opposition to groups that include 
an engineer student which are called interdisciplinary groups. 
These two categories of cooperative groups are compared in 
order to analyse group behaviour, level of satisfaction and 
marks achieved.  

 
This paper is organized as follows. After introduction, a 

brief review about cooperative learning is presented in Section 
II. In Section III, a detailed revision about Virtual Learning 
Environment is introduced. Context and motivation of this 
course is explained in Section IV. Our experience is described 
in Section V. Finally, results and conclusions are presented in 
Sections VI and VII, respectively. 

 

II. COOPERATIVE LEARNING 
 
Cooperative learning (CL) can be defined as the 

instructional use of small groups where students work together 
to maximize their own and each others’ learning. Carefully 
structured cooperative learning involves people working in 
teams to accomplish a common goal, under conditions that 
involve both positive interdependence (all members must 
cooperate to complete the task) and individual and group 
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accountability (each member is accountable for the complete 
final outcome) [4]. 

Cooperative learning approach is one of the most 
investigated strategies in engineering teaching [5], [6]. 
Experiences about cooperative learning have demonstrated 
that students who have opportunities to work collaboratively, 
learn faster and more efficiently, have greater retention, and 
feel more positive about the learning experience. Needless to 
say that students can be grouped to complete a project. There 
are very specific methods to assure the success of group work, 
and it is essential that both teachers and students are aware of 
them [7]. 

 
The main reasons to introduce this learning (and teaching) 

process in a subject could be summarized as follows: 
• To promote student learning and academic achievement. 
• To increase student retention. 
• To enhance student satisfaction with their learning 

experience. 
• To help students develop skills in oral communication. 
• To develop students’ social skills. 
• To promote student self-esteem. 
• To help to promote positive race relations. 

 
To produce a situation of cooperative learning is not 

enough to put the students to work together. Five basics 
elements are necessary in CL [1]: 

1. Positive Interdependence. To achieve positive 
interdependence each group member’s efforts are 
required and indispensable for group success. In 
addition, each component of the group, with its 
contribution has a responsibility in the common effort. 

2. Face-to-face interaction. A basic element of the CL is 
to promote the interaction between the elements of the 
group, preferably, face to face. Some face-to-face 
group interaction activities are:  

a. Orally explaining how to solve problems. 
b. Teaching one’s knowledge to other. 
c. Checking for understanding.  
d. Discussing concepts being learned. 
e. Connecting present with past learning.  

3.  Group & individual accountability. The group must be 
responsible for reaching its objectives and each 
component of the group must be responsible to 
contribute to the success of the collective work. To 
keep individual accountability the following activities 
can be employed: 

a. Keeping the size of the group small. The 
smaller the size of the group, the greater the 
individual accountability may be. 

b. Giving an individual test to each student. 
c. Randomly examining students orally by 

calling on one student to present his or her 
group’s work to the teacher (in the presence 
of the group) or to the entire class. 

d. Observing each group and recording the 
frequency of each member contribution to the 
group’s work. 

e. Assigning one student in each group the role 
of checker. The checker asks other group 
members to explain the reasoning and 
rationale, underlying group answers.  

f. Having students to teach what they learned to 
someone else. 

4. Interpersonal, small-group skills and social skills must 
be taught. The fourth basic element of the CL is to 
teach to the students to develop inherent abilities to 
small groups. Some of these abilities are: 

a. Leadership. 
b. Decision-making. 
c. Trust-building. 
d. Communication. 
e. Conflict-management skills. 

5. Group processing. A basic element of the CL is the 
reflection on the work of the group. Group members 
discuss how well they are achieving their goals and 
maintaining effective working relationships. Member 
actions usefulness must be described in order to make 
decisions about what behaviours to continue or change. 

 

III. VIRTUAL LEARNING ENVIRONMENT AND CL 
 
Through this section, a brief review is presented about 

Software commonly used for CL (see Sec. III-A). In Sec. III-
B a short description about the characteristics of ILIAS is 
made. 

A. Software for Cooperative Work and Cooperative Learning 
The new information and communication technologies 

(ICTs) allow improving communication and collaboration 
between equals. Most of the tools specifically designed for 
cooperative work allow to store, share and manage files, 
manage teams, and incorporate communications on-line and 
off-line mechanisms, such as chat, e-mail and forums. 

In the last years several educational experiences have been 
initiated in relation with the instruction and researching using 
ICTs for collaborative work.  

 
Very popular software tools specifically designed for 

cooperative work are: 
• BSCW (Basic Support for Cooperative Work): The 

BSCW groupware system is based on the notion of a 
shared workspace allowing the organization and 
coordination of the collaborative work within a group. 
A shared workspace as structured by BSCW consists 
of a repository for shared information accessible to 
group members, using a simple user name and 
password scheme. Everybody can register and create 
workspace, for cooperation, free of charge, using the 
public BSCW server [8]-[10].  
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• Microsoft Office Groove: Office Groove is a 
collaboration application easy to integrate with other 
popular Microsoft applications. Nevertheless, the 
main objection of this software concerns its cost [11]. 

 
Some other applications for cooperative work are 
GroupLonge [12] and Same-Page eStudio [13]. 

 
The universities and other educational centres usually 

prefer the support of virtual learning environments to develop 
collaborative work strategies among their users.  

A virtual learning environment (VLE) is a term used to 
describe software tools that automates the administration of 
training events, facilitates e-learning and encourages 
collaborative learning. VLE systems include educational 
resources repositories and most of the VLE programs allow 
managing the log-in of registered users, recording data to 
track the process of learning and providing reports to 
instructors. A VLE enables an institution to develop electronic 
learning materials for students, to offer these courses 
electronically to them, to test and evaluate the students 
electronically, and to generate electronically student databases 
in which students’ results and progress can be charted. 

Some common web-based virtual learning environments 
[14]-[18] are: 

• Moodle is multi-platform open source software under 
the GPL license. The Moodle latest release is 1.9.4 
(January 2009). 

• Claroline is cross-platform software with GPL license. 
The current version is 1.8.11 which was released on 
July 2008.  

• ILIAS is a multi-platform GPL application. The ILIAS 
latest version is 3.10.4 (January 2009). 

• Dokeos is open source and cross-platform software. 
The latest version is Dokeos 1.8.5 Valparaiso (released 
on June 2008). 

• Blackboard Learn is a commercial platform. The latest 
version is the release 9.  

 

B. ILIAS University of Jaén VLE 
The Virtual Learning Environment ILIAS (v3.9.8) has been 

used in this experience. The use of this platform is strongly 
encouraged by the Virtual Teaching Office of the University 
of Jaén. 

Most of master curricula subjects make use of ILIAS, but 
just as a repository space to publish certain course materials. 
Therefore, students and lecturers are familiar with this system, 
and consequently we have chosen this platform in order to 
support collaborative work within this course. 

ILIAS consists of tools for learning, authoring, information 
access and cooperative work, thus presenting an integrated 
environment for learning and teaching on the Internet. Using 
this platform, lecturers of a course can create material in 
common and publish them. Furthermore students can work 
through this platform and communicate to each other or to 
their lecturers. 

The main tools of ILIAS used to promote collaborative 
work are: 

• Forums. The lecturers can create separate forums for 
small groups. Forums can be explored by date or topics. 
Posts can also include attachments. 

• E-mail. Internal e-mail service is provided. Students 
can use this tool to send e-mails to other members 
individually or in groups. 

• Chat. This synchronous communication tool is not 
very suitable to exchange contents with math notation, 
but may be suitable when is used together with an e-
mail tool. 

• Work group: Lecturers and students can assign 
students into different groups. Each group can have its 
own discussion forum, file repository and chat room. 

 
During our experience the forum has become the most 

popular tool among students. Student groups have made use of 
this asynchronous communication with the aim of sharing 
information, opinions and making constructive criticism 
related with the topics covered by the subject (see Fig. 1). 

 

 
Fig. 1. Screenshot showing a thread in a group forum.  

 
Other asynchronous communication tool offered by ILIAS 

is an internal e-mail service. The groups have mainly used the 
e-mail service for self-organization tasks and as a mechanism 
of communication with lecturers. 

 
The chat tool has been only used to have non formal 

conversation. Students have considered preferable using 
forum to this synchronous tool because forum participation is 
recorded and posts are kept visible and can be reviewed in the 
future. 
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Fig. 2. Screenshot showing e-mail service. 

 

IV. CONTEXT 
 
This experience has been carried out for a subject called 

Engineering which belongs to the Master program 
Dependency and equality in personal autonomy at the 
University of Jaén. This Master program is taught in 2008 for 
the first time, as a consequence of the "Dependence Act" 
approved by the Spanish Government. This Master is oriented 
to those professionals who need skills related with social 
assistance and health care such as nurses or caregivers, 
psychologists and social workers.   

 
 In Spain, the Personal Autonomy and Dependency 

(Promotion of Attention) Act (law 39/2006) [19], usually 
known as the “Dependence Act”, was in force since January 
1st 2007. In general terms, the promotion of personal 
autonomy and attention for individuals in situations of 
dependency is recognized as a citizenship right in Spain 
creating a new universal service. Under the legislation 
previously in force, the Welfare State was supported on three 
pillars: the National Health System, free compulsory primary 
education and economic benefits, mainly pensions. As a result 
of the new Dependence Act, these foundations are now 
extended to a fourth pillar, the National Dependency System, 
which has been set up as a means to improve the quality of 
life of those people who depend on others to perform the 
Basic Activities of Daily Living. The new law promoting 
personal autonomy and special attention for individuals in 
situations of dependency is the first law in Spain that truly 
combines social with health-care aspects. 

 
This new State system guarantees elderly and handicapped 

people the access to the following social services: 
1) Services for promoting personal autonomy 

a) Prevention of dependence situations 

b) Tele-assistance 
2) Services for attention and care 

a) Service for domestic help 
i. Attention of domestic needs 

ii. Personal cares 
b) Service for day or night assistance 

i. During the day for the elderly 
ii. During the day for handicapped people 

iii. During the day for special cares 
iv. During the night 

c) Services for housing 
i. For the elderly 

ii. For people with physical disabilities 
iii. For people with psychic disabilities 

 
All these services are defined in a catalogue that identifies 

benefited citizens and constitutes an obligation for the 
administration. A significant consequence of this catalogue is 
the creation of employment derived from the new services. It 
is estimated that a total of 200,000 new workers are going to 
be needed in the following years. These workers have to 
acquire the necessary skills related with the new requirements. 
University of Jaén has organized the Master program entitled 
Dependency and equality in personal autonomy in order to 
offer these workers the necessary skills adapted to this new 
situation. 

 
The main goals of the Master program are the following: 
1) Teaching the necessary skills for promoting personal 

autonomy and soothing the limitations of dependent 
people. 

2) Giving real situations examples through external 
practising 

3) Promoting research in new solutions for improving 
social services for elderly and handicapped people 

 
The Master program is divided into the following parts 

[20]: 
1) Common modules 

a) General methodologies 
b) Legislation 
c) Management of public services 
d) Engineering 

2) Specific specialization 
a) Nursing 
b) Psychology and education 
c) Social work 

3) Practising 
4) Final project 

 
The experience introduced in this work has been carried out 

in the subject Engineering belonging to the common modules. 
The topics incorporated to this subject are the following:  

 
• Accessibility devices in ICT technologies.  
• Services of tele-assistance or telemedicine for 

physical disabilities. 
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• Robotics system for assistance/helping purposes.  
• Digital Home for Social Assistance. 

 
In this subject, there are two kinds of students attending 

classes: (1) students from areas that belong to specific 
specialization of the Master (social and health areas); (2) 
students from engineering grades and masters that choose this 
subject as a complement for their curricula. 

 

V. EXPERIENCE 
 
The analysis of the variety of students has been made in the 

previous section. Briefly it is important to emphasize that 
there are two kinds of students in the master Dependency and 
equality in personal autonomy according to their preceding 
studies. Students from social and health areas represent nearly 
92% while students from engineering area represent only 8%.   

 
The background knowledge in technological concepts and 

social requirements is very dependent on the area of each 
student. The approach of the Engineering subject should focus 
on benefiting from the variety of student origin. Furthermore, 
a novel teaching method is introduced in order to achieve 
satisfactory results (from both academic and satisfaction 
points of view). From one side, engineering student knows 
lots of technological solutions, but sometimes they are not 
aware of real problems suffered from dependent people. On 
the other side, social workers and health carers do not know 
the possibilities of nowadays technology. This real gap 
between technology-producers and technology-consumers is 
directly presented in this Engineering subject. 

 
This situation helps us to suggest a new methodology for 

the study of this subject. Students are proposed to work in 
different ways: 

 
• By groups of 5-6 to students, all from social and 

health areas. These groups are going to be called 
homogeneous groups. 

• By groups 5-6 students one of them being an 
engineering student. These groups are going to be 
called interdisciplinary groups. 

• Students working alone (non-clustered). This kind of 
situation is demanded from some student for 
different reasons, but it is probably the less 
recommendable way to study this subject. 

 
It must be noted that because of the few numbers of 

engineering students, it would be impossible to assign one to 
each group. 

 
In order to increase group and individual accountability in 

each group, one student is responsible of representing a 
“checking” role. Engineering students are designated as 
checkers for the case of interdisciplinary groups.  

 

Several tasks have been proposed to students related to the 
four topics in which this subject is organized (see previous 
section). Because of the diverse nature of groups, different 
results are going to be produced. The main objective of this 
experience is to make a comparison between the results of 
interdisciplinary and homogeneous groups. With the use of 
web-based learning tools, communication messages between 
students can be analysed obtaining the adequate conclusions.  

 
The typology of tasks was properly prepared to stimulate 

the interrelation between students: social and health area 
needs and technological proposals. In the case of 
homogeneous groups, it is a great disadvantage not to have a 
technical point of view inside the group. Tasks suggested to 
students coincided to the subject topics: 

 
• Accessibility devices in ICT technologies.  
• Services of tele-assistance or telemedicine for 

physical disabilities. 
• Robotics system for assistance/helping purposes.  
• Digital Home for Social Assistance. 

 
Students have to show solutions, services, applications, 

devices, etc. in each of these four areas in function of the 
needs defined by the lecturer. They have to prepare 
documentation with a brief description of the selected task and 
an explanation about the proposed solution. Finaly, an 
analysis has been performed taking into account the 
relationship shown in Figure 3. 

Fig. 3. Relationships for critical analysis 

 
 By the use of ILIAS Virtual Learning Environment, 

described previously, students have a way for the 
interchanging ideas, opinions, solutions, etc. The use of chats 
and forums was specially recommended for the development 
of these tasks. Students are recommended to look for 
information, and use the forum to explain/expose their 
classmates the benefits of their proposals and doubts or 
problems that could appear. Finally, a common solution is 
taken revised by the student with the checking role. The 
experience has been positive because information has 
extended from one group to others.  

 
The relationships described in Figure 3 are probably the 

most significant feature to be analysed. For the case of 
interdisciplinary groups, it is expected that forum messages 
about the discussion exhibit a solution close to the optimum 
one according to Figure 3. To evaluate the teaching process, 
the activity in the forum of different groups is followed in 
detail from two points of views: quantitative and qualitative. 
The analysis of the results is performed in the following 
section.  

 

TTeecchhnnoollooggiiccaall  
pprrooppoossaall

SSoolluuttiioonn  ttoo  rreeaall  
pprroobblleemm    

AAcchhiieevvaabbllee  aanndd  
ccoosstt
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VI. RESULTS 
 
To an adequate analysis of the results, we need the 

information obtained from the following sources: 
• Students’ opinion poll to discover the level of 

satisfaction about teaching method and the course as a 
whole. 

• Measurement and analysis of the activity in the forum. 
• Percentage of correctly homework submitted for the 

evaluation. 
 
Fifty-six students participated in the “Students’ Opinion 

Poll”  that shows that interdisciplinary groups exhibit more 
satisfaction in relation to new acquired knowledge although a 
more intensive studying process is necessary to perform. 
Furthermore, opinion poll indicates a higher level of 
satisfaction because the solution proposed is really close to the 
real world applications. Opinion poll is used too, in order to 
determine what collaborative learning tool is most useful. 
Both interdisciplinary and homogeneous groups consider 
forum the most useful ILIAS collaborative tool (see fig. 4).  
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Fig. 4. Level of usefulness of ILIAS tools 

The total number of forum visits made by students has been 
548 and the number of posts edited in the forum has been 
nearly 30% higher in the interdisciplinary groups due to the 
need of communication among the engineering student and 
the other members of the group. Moreover, the extension and 
quality of the contributions is higher in the interdisciplinary 
groups. Finally, the percentage of adequate proposals 
submitted is not significantly different between different 
groups (interdisciplinary and homogeneous), but much higher 
than in the case of isolated student. Non-clustered students do 
not regularly attend classes and they do not take part in the 
poll and forum. Average results are summarized in Table I. 

TABLE I 
RESULTS 

VII. CONCLUSIONS 
 
The experience about learning technological or engineering 

concepts to students with no technical previous studies can be 
noticeably improved by the use of cooperative learning. 
Students from social or health areas that are not initially 
encouraged in an engineering-content subject can improve 
their opinion due to the benefits from cooperative learning. 
Students from engineering area with previous technical 
knowledge can collaborate with other students resulting in a 
very interesting relationship that offers benefits to all of them. 
The engineer can help to social-area student to achieve 
available solutions (from a technical perspective). Moreover, 
the engineering students can benefit from understanding better 
the demands from users (here, social and health area students). 
This interaction helps them in their future career. 
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Group 
Type 

Measured Items 
No. students Satisfaction 

level 
Forum 
posts Marks 

Interdisciplinary  5 groups 
25 students 80% 27 81.1% 

Homogeneous 6 groups 
31 students 60% 19 76.4% 

Non-clustered - 
8 students - - 60.7% 
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