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Abstract

Collaboration is a learning strategy used in various domains such as e-health, e-business, e-
education, e-government and e-research. In e-learning and under a constructivist approach, col-
laboration is expected to increase the performance of students. Although it can be used without
digital media, given the pervasiveness of technology, their systematic application by educational
institutions as instructional tools is nowadays common. In this work, we present our anecdotal
experience to introduce collaborative learning at one of the main universities in Venezuela and
analyze the results in terms of how students perceived what they learned, how they apprehended
collaborative work and we describe a set of collaborative learning strategies with digital media
and independent interaction tools that were chosen in this experience by students and teachers.
These results will be used for improving the programs and courses in informatics aimed at prepar-
ing educators with a profile taking into account ICT’s.

Keywords: Knowledge Society, Information Society, ICT in Education, Collaborative learning,
e-learning

Introduction

It is in the so-called technologically excluded regions where e-education is still uncommon, and
infostructure and infoculture (Newell et al., 1999) are least developed, but e-education can still be
a key element for improving the digital literacy of the population. Using the definition of techno-
logical division, a classification based on availability of technology, about 15% of the world
population provides nearly all of the world’s technological innovations. About half of the world’s
population is able to adopt these technologies in production and consumption and the rest of the
world’s population is technologically disconnected, neither innovating at home nor adopting for-
eign technologies (The Economist, 2000). Political scientists, economists, and sociologists have
long argued that inequality is a central obstacle to development; this inequality has changed little
during the last decades in Latin America
and particularly in Venezuela. Many of
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the technologically excluded regions
have a wide range of regional ills, in-
cluding lagging rates of investment and
growth and poor performance in science
and innovation that can at least be re-
duced by considering technological so-
lutions. According to a report by the
World Bank [Perry & al] widespread
poverty can itself be a burden on
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growth. This pervasive poverty necessitates giving priority to policies simultaneously increasing
growth and reducing poverty, such as investment in education and infrastructure.

Venezuela is one of the main world oil producers enjoying huge oil revenues and holding around
6% of the world's proven oil reserves. However, a considerable gap in infrastructure exists be-
tween main cities and many rural areas where no electricity or even canalization systems for
clean water are available. Under these conditions, using technology effectively for improving liv-
ing conditions such as health care, education and rural development is a challenging task.

The ICT expenditure (%GDP) for Venezuela in 2004 was 5.3%, a percentage comparable to that
of Ireland (3.9), Germany (5.7) or France (5.9); in the USA the percentage is 8.8. On the other
hand, the E-government Readiness Index for Venezuela stands at 0.52 on a scale of 0 - 1 while
the numbers for Ireland, Germany, France and the USA are 0.66, 0.80, 0.54 and 1.00, respectively
(World Bank, 2006). These numbers can be viewed as an indication that expenditure alone is not
enough; technological improvement also requires the ability to use the technologies efficiently.
This efficiency is also stated as a requirement of the Society of Knowledge (ECOSOC, 2000) and
it is a serious competitive advantage for the countries having this ability. Considering that tech-
nology moves fastest, knowledge moves slowly and culture lags behind both, the question is
which strategies, if any, can lead a country from a technologically excluded region towards a
technological one. One of the first steps towards moving upwards technologically is the creation
of a legislative framework enabling public and private organizations to develop, to acquire and to
use the technologies. In the particular case of Venezuela, considered a technologically excluded
region, policies regarding ICT have been approved. Some of the decrees emanating from gov-
ernment aimed at fostering the use of ICT in the local communities are compliance with open
source software (Decree Nr. 3390), use of internet as a national priority (Decree Nr. 825) as well
as the law for data messages and electronic signatures, the Telecommunications Law and the Law
of Science and Information Technologies (LOCTI). However, very little or no planning and coor-
dination at all can be found in practice. For example, there is little coherence between the actions
sponsored by the government and the attitudes of the population. To overcome digital illiteracy
the population has to be educated in the use and adoption of the new technologies and the educa-
tors, who should be the main arbiters in their use, don’t use it. In Venezuela the CNTI (National
Center for Information Technologies) is the main force behind eliminating digital illiteracy, but
they have centered more on popularizing the notion of e-government than on educating the popu-
lation in the use of ICT’s for development. In our view, an educational policy is needed but it has
yet to be written. For example, the site of the Ministry of Education (www.me.gov.ve) or the site
of the Ministry of Higher Education (www.mes.gov.ve) does not have a single link related to the
use of ICT’s in education; in fact, they don’t even have a link to the CNTI (www.cnti.gob.ve).

The adoption of ICT’s for promoting collaboration in e-education is a worthwhile alternative to-
ward becoming part of a Society of Knowledge. The aforementioned report of the World Bank
gives the following indicators for E-Education/E- Literacy in Venezuela: no objective has been
specified, there is no reported use of ICT’s in education, and the only intervention is distance
learning. In our view, in Venezuela an aggressive policy at all levels of the education system in-
volving students/educators and coordinated and supervised by the corresponding ministries is es-
sential for improving these indicators, and it has to exist along with:

i. A policy for developing common computational solutions allowing educators and learn-
ers to access computational and knowledge resources, to be used, understood and inter-
preted by those using them.

ii. Provision of the technological platform in educational institutions by outsourcing to third
parties who would be in charge of maintaining the access, the non-obsolescence and the
security of the resources.

iii. Separating the issue of using ICT’s in e-education from e-government.
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iv. Including a basic course on ICT as teaching tools in all the undergraduate programs of
Education Sciences and Pedagogy. Implementing this is a responsibility of universities
and institutions specializing in Education Sciences and related areas of knowledge.
(http://loe.cnu.gov.ve/listar _carreras.php?cod area=2 )

The University of Carabobo (www.uc.edu.ve) is one of the universities in the higher education
system of Venezuela consisting of some 80 public and private universities and technology institu-
tions (http://loe.cnu.gov.ve/regiones.php); the university is organized hierarchically in seven fac-
ulties (Science & Technology, Engineering, Health Sciences, Social Sciences, Education Sci-
ences, Political & Law Sciences and Dentistry) and their corresponding Departments. Most pro-
grams run on a semester basis; only Medicine and Science & Technology are on an annual basis.
The Faculty of Education Sciences offers professional degrees for students who plan to pursue
teaching careers in different areas of specialization with Informatics being the one most recently
created
(http://www.face.uc.edu.ve/inicio2/index.php?option=com_content&task=view&id=23&ltemid=
35).

Informatics offers a hybrid program in education and informatics first launched in 2005 to satisfy
the increasing demand for educators in informatics in the primary and secondary school system,
which has until now mainly been supported by professionals with a degree in computer sciences
or in information systems but with no schooling as educators. The Informatics’ program is man-
aged by the Informatics Department of the Faculty for Education Sciences while the Faculty of
Sciences & Technology offers the technological support and the lecturers for the courses in in-
formatics. Students enrolled at the Faculty for Education Sciences can choose pursuing a minor in
Informatics once they approve the second semester in Education and also by passing a test on
basics in Informatics and on aptitude. There is a first group of 20 students enrolled in these stud-
ies who are expected to earn their degree in 2010.

Once accepted in the program, the students take the following courses: algorithms and data struc-
tures (Informatics 1), advanced data structures and programming paradigms (Informatics II), data
bases (Informatics I11), computer architecture, operating systems, and optional courses centered
on using ICT in education and on the design of teaching material.

Current facilities include rooms for 30 students with TV and A/C as well as one lab with 24 com-
puters PIV with wireless Internet connection running under Windows XP or Linux Ubuntu.
Teaching / learning is traditional, pedagogic and not andragogic. The lectures in the classroom are
goal-driven, the exams are written in the classroom, students have to implement a project, and
there is little or no use at all of ICT’s. The control and teaching / learning strategies are under the
total responsibility of the educator.

In this work, we describe a collaborative learning experience with a group of students enrolled in
the Faculty of Education Sciences and specializing in Informatics at the Universidad de
Carabobo, Valencia, in Venezuela. This experience is part of an effort for improving student’s
programming skills having as a goal to identify student’s acceptance of ICT’s as a teaching /
learning strategy and also to assess if the environment (access to technology, strategies, methods,
student’s skills) influences the education process. To this end the following process was used:

1. A survey was designed to obtain qualitative answers about technological literacy, interac-
tivity, learning, resources, location, work method and connectivity. The survey can be re-
trieved from: (http://giasyta.ciens.ucv.ve/giasyta/repositorio/Encuesta_e-
learning_Colaborativo.pdf).

2. A group of 13 students signed up for a workshop on the GVO model (Cattafi & Metzner,
2006).
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3. Design and application of a collaborative learning strategy.
4. The survey was handed out and the answers were evaluated.

In this work we start with a presentation of some fundamental issues such as the Knowledge So-
ciety, Digital Literacy, Learning Theories and Collaborative Work, followed by the presentation
of the organizational model used, the learning strategy applied and our results.

Background

The Knowledge Society

The concept of Knowledge Society was coined in 1969 by Peter Drucker and was studied in
depth in the 90’s by researchers such as Robin Mansel (Mansell & When, 1998) and Nico Stehr
(Stehr & Volker, 1999). Information societies are born from intensive innovation and use of
ICT’s where the increase in information transfer changes the way in which most activities in a
modern society are performed; however, information is different from knowledge. Information is
an instrument for transferring knowledge and knowledge is related to cognition, a process related
to human capabilities of learning.

Until now, the Knowledge Society is more a utopia, than a reality; humanity is attempting to
reach an evolutionary stage following the current Information Society through the opportunities
opened up by the ICT’s and humanization of society. In order to reach it, individuals have to go
through a capacitating process for transforming information into knowledge. This is an educa-
tional process carried on by individuals and reinforced by the societies individuals belong to.

In this work, based on the publicly available documentation of the Knowledge Societies
(ECOSOC, 2000), we consider the following stages for categorizing those trying to become a
Knowledge Society:

a) Information Society: individuals belonging to the society have abilities for obtaining, interpret-
ing, classifying, and storing information using digital media.

b) Cognitive Society: individuals belonging to the society have abilities to analyze and process
information in order to generate new knowledge

¢) Innovation Society by transforming new knowledge: this is the process generally associated
with innovation. It is expected that a high percentage of the population can reach this state. How-
ever, this is not an easy task as it requires resources to be provided by all stakeholders (individu-
als, governments, and organizations), definition of norms and regulations for performing legal
transactions, and knowledge about the complete process starting from information gathering until
innovation occurs. An educational process is essential at this last stage when creating the envi-
sioned society.

To become a Knowledge Society, a population has to be digitally literate. Digital literacy is a
learning process based on each individual being responsible for personal growth and but it is also
a commitment for the societies who in the end have the task of educating its members.

Digital literacy is not an absolute notion as an individual may have some degree of literacy, being
able to use ICT’s at least in correspondence to the degree. In order to classify the members of a
social group according to digital literacy, in this work we propose the following taxonomy of
four, non-exclusive levels for classifying the digital literacy level of individuals; each level
should have a set of learning strategies.
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Level 1: an individual has abilities to collect, interpret, classify, store, analyze and acquire knowl-
edge; to innovate using relevant, up to date and reliable digitized information being also capable
of communicating person to person (p2p), person to group (p2g), group to group (g2g) and of
successfully performing transactions (commercial and non-commercial) and of using any avail-
able digital media without intervention of a third party.

Level 2: an individual is able to communicate using at least one of the previously stated strate-
gies, to obtain and interpret some kind of information and to perform non-commercial transac-
tions using at least one digital media.

Level 3: an individual can communicate only p2p and read information using at least one digital
media.

Level 4: an individual requires a third party in order to obtain information, to communicate or to
perform transactions. This level is associated to digital illiteracy.

An individual can satisfy the conditions of more than one level and in order to be classified at the
first three levels she has to go through a learning process. From a strictly instrumental point of
view, the ability of reaching Levels 1, 2 or 3 is subject to the following three premises:

1) Having access to digital media
i1) Being able to use digital media
iii) Retrieving pertinent, reliable and up to date information

Anyone satisfying these premises should be able to obtain information and use it in order to gain
new knowledge, and the same sources of information should be available to knowledge providers
and learners. Knowledge providers are no more the owners of information; they are the experts
in the use and interpretation of information in a particular area of knowledge and they are also the
motivating agents in a learning process.

Current technologies in computers, cellular phones, interactive TV portable multimedia devices,
VolIP, PDAs, have a central role in restating at least the following three aspects regarding educa-
tional activities:

1) Obtaining, classifying and storing information
i) Communication among participants
iii) Performing transactions.

Besides classifying individuals at one of the levels (1, 2, or 3) an interaction strategy is also
needed. Regarding communication, digital media enable different strategies:

1) p2p: with voice and mail tools as well as text messages and facsimiles
ii) p2g: appropriate tools are blackboards, blogs, and email lists
1ii) g2g: appropriate tools are forums, wikis, teleconferencing, and chat rooms.

A main benefit of using digital media for communication derives from the multimedia facility:
being able to send and receive voice, video, images, and data over a unique channel contributes to
a fluid and rich communication.

From the learning perspective, learners can also communicate their expectations, doubts, sugges-
tions, and ideas to all the participants; on the other hand, knowledge providers can transmit rele-

vant information, define working rules, answer questions, and manage the learning process. Ide-

ally any individual at the first three levels of digital literacy may communicate by any of the
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above described strategies; however, many different factors can hinder individuals in reaching the
ideal:

1) Socio-cultural factors, such as standard of living, religion or beliefs.
i) Cognitive factors, such as motivation or abilities.

i) Aptitude factors or attitude towards learning objectives.

iv) Motivational factors expressed as the need to learn.

V) Difficulties accessing resources.

Some of these factors are frequently found in technologically excluded regions and may have in-
fluenced the results of this work.

Learning Theories

Learning is grounded in well-defined theories: Constructivism, Cognitivism, and Behaviorism
(Shunk, 1997) and learning strategies are based on these theories. One of the possible strategies in
constructivism is the collaboration among group members interacting and sharing knowledge,
experiences, and information sources in order to reach some stated goal and generating new
knowledge.

Learning theories define general concepts and are useful as a discipline of thought in theoretical
comprehension as well as in applications (Shunk, 1997). However, they are partial views since
they generally focus on certain aspects of a learning situation. Behaviorism considers that only
external observations explain a behavior. It is based on the assumption that learning is the result
of associating a stimulus to a response. Cognitivism in contrast studies how learning occurs based
on the cognitive processes, which are supposed to exist in a learner (Shunk, 1997). Constructiv-
ism is a philosophy of learning based on the assumption that knowledge does not exist external to
a learner; it is built internally through a reflection process depending on the learner’s own experi-
ence. (Duffy & Jonassen, 1991; Wilson, 1996). The learner builds his view and meaning of the
world he lives in. In this theory, the learning context plays a central role for a knowledge building
process.

Teaching/Learning Strategies

They provide learners with authentic and significant experiences in a relevant context allowing
them to transfer the knowledge acquired in a scholar or academic context into a real context
(Shunk, 1997). Instructional design uses strategies aimed at the individual such as tutorials, re-
search and development, training, simulation, up to date information, exploration, scientific
method and goal centered scenarios. Group strategies can be designed such as forums, discussion,
expert view, multiple perspectives, informal collaboration, best practices and intelligent agents
(Cattafi, 2006).

Collaborative work

Computer-Supported Collaborative Work (CSCW) is a multidisciplinary research field dealing
with the development of tools and techniques for providing support to multiple persons perform-
ing shared tasks on a network or a distributed platform (Greif & Cashman, 1984).

Although the terms CSCW and Groupware are generally used indistinctly, some authors point out
that CSCW focuses not only on the study of groupware tools and techniques but also on the so-
cial, organizational and psychological effects it has, while Groupware is used for applications
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integrating concurrent activities of multiple users working on a single project connected on a
network or Internet (Wilson, 1991). It is also worthwhile to note that in the definition of CSCW
“collaborative” and “cooperative” are also used indistinctly by some authors, while others con-
sider a semantic difference between the two concepts (Dillenbourg & Schneider, 1995); in some
publications CSCW stands for Computer-Supported Cooperative Work. Dillenbourg and Schnei-
der argue that the difference is how the tasks to be accomplished are decomposed: in cooperation,
tasks are decomposed hierarchically into independent subtasks, while in collaboration the cogni-
tive processes (tasks) are decomposed hetero- hierarchically into interchangeable layers. On the
other hand, coordination is different as it denotes the dependency management between activities
and support of interdependencies among participants (Bordeau & Wasson, 1997). Coordination is
the process used to exchange information among individuals using a common system of symbols,
signs, and behavior; cooperation requires coordination when the results are to be integrated while
collaboration is a synchronous process. Communication is essential for any coordination / col-
laboration activity.

When developing a collaborative/cooperative project some degree of structure of the group is re-
quired. The structure is the result of an organization, which can be viewed as a social or as an
administrative entity (Chiavenato, 1999).

As social entities, organizations consist of people wanting to reach goals. Every goal requires
some work to be accomplished. The work is decomposed into parts and the different parts are
assigned to members of the organization. Formal organizations are based on a structure that is
rigorously defined in official documents, on a rational division of the work to be accomplished
specializing the functions and entities by activities. In informal organizations the structure
emerges on the fly as the outcome of human relations based on friendship or antagonism between
individuals playing specific roles in the underlying formal organization; hence, groups emerge
that are not considered in the official documents.

As administrative entities, organizations are responsible for making plans, integrating, structuring
resources, creating entities, and assigning activities. According to the degree of formality of the
relationships between the members of an organization, different kinds of organizational structures
can be identified: bureaucratic, team, spontaneous cooperation, based on teams and collaborations
(Pasache & Arancibia, 2000). Whether communications are synchronous or asynchronous allows
classifying organizations into hierarchical, dynamic, and virtual (Whittaker et al, 2001). Each
kind of organization shows different degrees of collaboration between its members (individuals or
groups) when accomplishing their tasks.

In order to contextualize collaboration as an interaction strategy it is useful to take into account
different kinds of interactions: conversational, transactional, and collaborative. A conversational
interaction is characterized by the exchange of information between two or more participants with
the main purpose of establishing a relationship using tools such as phone, email, or instant mes-
saging. A transactional interaction includes the exchange of transactional entities specifying the
relation among participants. As an example, in a commercial context the exchange of goods
(transactional entity) for money defines one participant as a buyer and the other one as the seller.
In a collaborative interaction, the main purpose is changing the state of the collaborative entity by
the participants; it is the opposite of a transactional interaction where the collaborative entity is
relatively unstable such as developing an idea, creating a design, or reaching some goal and the
entity will change states until it reaches a stable form as a consequence of the participant’s col-
laborative interactions. Tools enabling these kinds of interactions are known as document manag-
ers, threaded discussions, and shared audits.
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Collaborative Tools

The tools enabling collaborative strategies can be divided into tools supporting a method and
those supporting an area. In this work, we consider only web-based tools, which can be classified
as communicational, collaborative, or teleconferencing tools. Communicational tools supporting
collaboration are used to send messages, files, data, or documents enabling information sharing
among participants. Collaborative tools enable group work and they include electronic calendars,
Project Management Systems, Workflow Management Systems, Knowledge Management Sys-
tems, Extranets, Bookmarking, wikis, blogs, and Discussion Groups. Teleconferencing tools en-
able interactive information sharing; every participant can set data in a shared blackboard; also
video and audio are used for information exchange; forums are used for asynchronous virtual dis-
cussions and chat rooms are the platforms for synchronous virtual discussions.

e-learning

Web education or e-learning is a strategy for teaching/learning where all the educational activities
use digital media and software tools on Internet as the communicational or transactional platform.
Computer mediated communication can be used in various forms in the teaching/learning proc-
ess: for content publication, for support of administrative tasks, to increase teaching availability
via electronic tutorials and to promote collaborative learning enhancing communications between
students and teachers. An e-learning strategy can be collaborative / cooperative (group or individ-
ual) and encompasses cognitive procedures for self-control and self-regulation to be applied on
attention, memory, and comprehension; in the collaborative form, activities are to be performed
in the classroom (virtual or real) by small groups of students after the explanations of the teacher.

Information technologies supporting e-learning should possess the following properties: accessi-
bility, multiplatform, multimedia format for displaying information, graphical interfaces, group
restricted access, hypertext structure of information and content, interpersonal communication,
student follow-up, tools for collaborative work, student management and control, creation of
evaluation and auto evaluation assignments, access to learning information and content, access to
information on Internet, and interactions among group members. When the teaching strategy is e-
learning, learning can be viewed in terms of the increasingly skilled participation of the members
in a knowledge-based community.

A Collaborative Organization Model

In this work, we use an organizational meta model of generic virtual organizations (GVO) de-
fined as consisting of the following entities: Person, Functional Unit, Role, Procedure, Rule,
Goal, Interest, Virtual Existence, Obligations, Knowledge, Resource, and Behavior. The property
of “generic” means that the model is defined for social organizations (formal or informal) with
any number of persons, machines, roles, functional entities and organizations in domains such as
e-health, e-business, e-learning, e-government and e-research. The property of “virtual” outlines
the fact that its members can be geographically distributed; they communicate and / or coordinate
their activities using ICT’s and they have a common long-term goal or interest. The details of the
GVO meta model are beyond the scope of this work, however, the model can be retrieved in (Cat-
tafi & Metzner 2006a).

A Collaborative Experience

The under-performance of a 45-student undergraduate course in informatics at the Universidad de
Carabobo, Valencia, Venezuela, for those majoring in Education with a minor in Informatics,
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aimed at the teaching of algorithms and data structures in C++ during a regular semester in 2006
motivated the department in charge to explore other motivating teaching/learning strategies.

A workshop for the Informatics I course with a collaborative teaching/learning strategy was de-
signed to introduce fundamental concepts needed to successfully complete the course, such as
programming paradigms, data structures, control structures, algorithms, modularization tech-
niques, programming techniques in C++, sorting and searching. Our sample was a group of 13
students with similar education levels and with no previous knowledge about the topics of the
informatics course, and they voluntarily enrolled in the workshop. The strategy comprised the
following six sessions:

Introduction to collaborative learning: a 90-minute session was used to explain the dynamics
in collaborative learning. The collaborative model was introduced and compromises were
reached about how the students would apply the model.

- Introduction to collaborative practice: a 45-minute session in which students were assigned the
task of solving a 145-word puzzle using the collaborative model. Groups were created, a
goal was set, rules were defined, resources were made available, and the learning and teach-
ing method discussed. The task was solved after 20 minutes and at the end of the session the
activity was evaluated.

- Collaborative learning: a virtual space with synchronous distributed interactions was used dur-
ing a 120-minute session. The students had to solve an evaluation covering five different
topics also included in the Informatics I course. Activities were randomly distributed to all
groups. Each group was supposed to find and interpret some information about the topic, use
knowledge resources, state a solution, agree on the solution, prepare a summary, and mail it
to the participants. The set of rules previously agreed on had to be followed.

- Presentation of new knowledge: a 120-minute session held in the classroom with the purpose
of exchanging synchronously any newly acquired knowledge. Each group presented some
theoretical aspects of the topic and a problem to be solved collaboratively by all groups dur-
ing this session.

- Evaluation: each participant had to fill out an individual evaluation instrument.
- Control: a 40-question poll was used.

In order to create a form of organization allowing collaborative interactions among students,
teachers and other individuals acting as external knowledge resources the GVO meta model was
instantiated as follows for this experience:

- Organization: an e-learning virtual organization
- Members: students, teachers, external experts
- Roles
o Learner: played by the students
o Facilitator: the teacher viewed as a knowledge source
o Mediator: the teacher
o Third parties: other participants
- Procedures: the following procedures were defined:
o Starting an activity

o Installing an activity
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o Obtaining information
o Interpreting the information
o Agreeing on a solution
o Closing an activity
o Ending an activity
- Functional Units: five student groups
- Rules were clearly defined before any activity is started
- Goal: to learn about the specific topic assigned to each group

- Virtual existence: the groups did not publish on the web, therefore they did not have a virtual
existence

- Interests: are associated to each role
o Learner: learn a new topic
o Facilitator: provide information and motivate
o Mediator: compliance with rules
o External experts: provide knowledge resources
- Obligations: not formally specified. All the participants agreed to follow the rules

- Behavior: the rules of behavior used were explicitly defined and they can be retrieved from
<http://giasyta.ciens.ucv.ve/giasyta/repositorio/Reglas_e-learning Colaborativo.pdf>

- Knowledge: each participant playing a particular role contributed with previously acquired
knowledge. Bibliographic resources on paper and on the web are included as knowledge.

- Resources: the following kinds of resources were used:
- Location: every student used a virtual space at his convenience.
- Time: 120 minutes

- Tools: participants used computers, phone, fax, microphones, and cameras with the corre-
sponding technological tools: browsers, messengers, web sites, search, tutorials, editors,
spreadsheets, and chat with digital media.

The students were also encouraged to participate actively during the 120 minutes of the collabora-
tive learning phase in the above-described strategy. The students used their own resources or
those available at chat rooms and they received information about the starting time of the event.
During the session all student observations were registered and at the end of the session students
had to send a report via email to the teacher with the details of their activity and the solution to
the stated problems.

Results

Once the evaluation session was finished the students were asked to fill out a survey consisting of
40 questions arranged in sections. (http://giasyta.ciens.ucv.ve/giasyta/repositorio/Encuesta_e-
learning_Colaborativo.pdf). Each section considered a specific topic: digital literacy, interactions,
learning, resources, location, work method and connectivity. For the purpose of interpretation and
analysis the answers were tabulated; however, the survey’s goal was not a statistical analysis of
the issues as the sample was not statistically significant. It is to be considered as anecdotal in-
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formation. Even so, the results can guide us to spread the use of collaborative education strategies
supported by ICT’s. In what follows, the results for some of the questions in the survey are pre-
sented and analyzed.

Satisfaction with the Collaborative Model

One of the main questions we wanted answered was on the overall engagement of the learners
with the model and its activities. As can be seen from Table 1, no one considers the model inade-
quate or shows dissatisfaction with the interaction with peers or teachers. These results encourage
the department to further explore and apply the model.

Table 1. Collaborative Model
Topic Not satisfied | Good | Very Good | Excellent | No answer
Use of model 0 8 2 2 1
Teachers attention to students 0 4 5 2 2
Satisfaction with peers 0 1 8 3 2

These answers show that the organization according to the GVO model was fully understood by
all participants. Each participant was aware of his role, goal and responsibilities, which are im-
portant factors for integrated and structured interactions. Teacher’s attention to students was well-
rated overall; however, in our view there were some difficulties: attending more than two chat
conversations simultaneously is probably the central one, particularly if there are live questions or
if an explanation required the use of video conference. These elements need a better technology
and/or a different strategy for using it. The satisfaction of students with peers may be due to them
previously knowing each other, and everybody was identified with the team.

Opinions regarding the preference of the virtual classroom, shown in Table 2, were almost
equally divided although there were some missing answers. Participants agreed on preferring to
work without support of a third party, and the number of participants was considered adequate; a
minority brought in a friend or a family member to support them in the activities. These results
suggest that most participants are digital literate (at levels 1 to 3) and that something has to be
done for improving familiarity with virtuality. Not being motivated all the time was allegedly due
to loss of energy. This may have had to do with the length of the case, as described in the previ-
ous section.

Table 2. Student perception

Question Yes No Missing
answers

Do you prefer the Virtual 6 5 2

Class Room?

Adequate number of partici- 11 2 0

pants

Did you work without help? 10 3 0

Were you motivated all the 9 4 0

time?
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Everyone in this experience preferred the collaborative model over the individualistic/competitive
one and the participants were satisfied with how they interplayed to build knowledge collectively.
(Table 3)

Table 3. Student’s Perception of Learning
Item Not Good Very Excellent
satisfied Good
Rate perception of what you 0 9 3 0
learned
Meeting of Goals

Independently of the students’ preferences, the students mostly agreed that at least 50% of the
learning- process goals were met (Table 4).

Table 4. Goals

Item 25 50- 81- 100
% 80% 99% %
Goals were 1 10 1 1
met
Conclusions

In this work, we presented our first anecdotal experience to introduce collaborative learning in
our environment. Based on our findings, the motivation and disposition to work collaboratively to
create a knowledge-based community became apparent. We also found that a high percentage of
the students have no access to IT resources, having to pay for using hardware and software at
Internet centers where the connectivity is poor or working conditions are not adequate. The over-
all cognitive and motivational outcome can be valued as positive based on the grades of the
evaluation session (the average grade was 16.8 on a 20 point scale) and on students’ preferences
for the collaborative strategy. The GVO model was an excellent guideline, providing precision in
what to define and what to evaluate. We are aware that more efforts have still to be made for im-
proving students’ skills and abilities prior to the introductory course in informatics, more comput-
ing resources have to be made available, and shorter sessions might improve the motivation of
learners. We are aware that educators need to be actively involved in using ICT’s to change edu-
cation strategies. For this end, the use of ICT’s should be included in the programs of studies in
education and life-long learning facilities must also be provided for all educators. In addition, the
collaborative strategy is not a silver bullet for e-learning; collaboration should be applied only
when adequate technological and educational conditions are met supporting rigorous task specifi-
cation and control of knowledge providers’ activities. These results will be used for improving
the programs and courses in informatics aimed at preparing educators with a profile taking into
account ICT’s.

Some additional remarks about some weaknesses that could have had an impact on our results
are:
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a. The students enrolled in the program are generally not inclined to scientific studies. Al-
though the faculty is in the Sciences in Education department, its priority is human be-
havior and learning strategies. It is a humanistic oriented faculty.

b. The Academic index Al (http://loe.cnu.gov.ve/pna.php) required by the National Council
of Universities (CNU) for entering into the university system is lower for Education than
for Basic Sciences.
http://loe.cnu.gov.ve/ver_info_institutos.php?cod_uni=0000000003&cod_region=2 and
http://servicios.universia.edu.ve/rediseno/contenidos/preuniversia/detalle.php?id content
=4158)

c. The use of ICT’s is not a priority. Teachers have a preference for techniques for which
they do not have to deal with a technology they have not mastered.

d. Students with previous knowledge in Informatics have a competitive advantage. Teachers
should involve those students as drivers for the learning of other students.
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