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Preface

During the last 20 years, following the development of new
technological tools, coupled with the increasing need for life-long learning,
e-learning activities have drawn widespread attention. The interest towards
e-learning, in turn, has given rise to a considerable amount of activities,
experiences, and research on the application of technological support to
learning activities - especially in higher education. Thus, Open and
Distance Learning (ODL) and Information and Communication Technology
(ICT) in education have progressively become important fields of interest,
both for scholars and for practitioners involved in learning activities.

The multi-faceted character of e-learning allows for a
multidisciplinary field of inquiry, which includes psychology (educational,
social and cognitive psychology), learning sciences (pedagogical and
didactic sciences), computer science (educational technology, artificial
intelligence systems), and communication sciences.

The conference was an opportunity to present the results of recent
work, and to discuss research findings with other scholars.

Maria Cristina Matteucci
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About collaborative e-learning
Felice Carugati

Department of Education- Alma Mater Studiorum Universita di Bologna

By definition, collaborative e-learning activities imply that participants perform their work together
with other individuals, i.e., other participants, tutors, and teachers. Although there is significant
empirical evidence that the cognitive processes that are necessary for learning and knowledge
construction occur in social interaction, and that “collaborative learning” is the “royal road” to
knowledge acquisition, putting two or more people in the same context is not a warranty neither that
they will be able to collaborate, nor that they will be able to learn.

From the very beginning of research in social psychology (Triplett, 1897) it is well established that
the mere presence of another is enough to modify the way an individual works, and a huge amount
of empirical results have been collected: facilitation, competition, collaboration, group dynamics are
only few examples of notions put forward for understanding the variety of phenomena documented;
some of them if favor of beneficial effects, other against naive interpretations that two people are
better than one. As in many other phenomena both in everyday life and science, on-off
interpretations are misleading if not wrong.

At the same time of the beginning of 20 century, the cultural historical approach to development
and learning was proposed. it is not room today for discussing the vicissitudes the how and why this
approach became for decades a part of what I propose to mention as the underground psychology,
like the geological phenomenon of karst for rivers.

Puzzling enough since the seventies, psychology blossoms with a huge amount of notions and
metaphors, referring to cognition and learning as a construction, social construction, participation,
situated, collaborative. At the same time, computer becomes not only a metaphor for cool /cold
cognition, but also a partner, a mediator, artifact, tool, and so on.

One could wonder whether the mirror effect between computer/mind (or cognition) in computer
science and artificial intelligence and between computer /human being in other domains of
psychology is a way of exemplifying the effort scholars witness for trying to operationalize the
study of influence of various artifacts on learning.

Both computer/internet and a peer (a tutor, a teacher) should be conceived as partners, as the Other:
Thus the presence of other people in the same situation, even in absence of any kind of
communication, is per se a factor that leads to focalization of the subject (student) on the
interpretation of situation (the meaning of situation), i.e. on the content (the task) and the relation to
the partner (be it human or computer or internet devices). What kind of information/interpretation
becomes salient, relevant? What kind of task and goal individuals should approach?

I propose two main theoretical tools for empirically cope with these questions: the theory of conflict
elaboration and the performance/ learning goals approach.

Summing up a complex body of results, genuine learning is more suitable when the architecture of
situation allow partners to enter in a confrontation with different initial solutions, to avoid
performance goals, and to solve the conflict between different solutions, focusing on the way to

integrate them, instead of entering into a relational conflict with the partner (even it be a computer):
1
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who is right? I am right, you are wrong. It is well documented that conflict of viewpoints may be
solved in relational ways (i.e., individuals seek for a compromise, avoid deepening the discussion,
or simply try to overrule the partner in order to defend their positive self image), and in this case no
positive cognitive gain occur. Conversely, when conflicts are solved in a epistemic way (i.e., by
means of in-depth negotiation of information and critical examination of both partners’
contributions), social interaction becomes fruitful for progress in acquisition of cognitive tools.
Research in social psychology has been describing some of the dynamics that effectively sustain
cognitive activities in collaborative activities.

Let us briefly remind some major issues.

As for confrontation among students, an important pre-condition are the quality of their social
skills, namely the ability to negotiate the use of different viewpoints as well as the willingness to
give mutual support, as the result of the perceived quality of their social relations: it has been
documented that friends are more open to deeply discuss about their divergent solutions without
entering in competition dynamics.

Another major point is the partners’ real or perceived status / role.

As an example of status reciprocal perceived expertise plays a major influence; research on identity
threat is a case in point.

As for the partners’ role it is important to underline the influence tutors /teachers play: if we take
the Bronfenbrenner’s ecological approach, concrete interaction between partners could be seen as a
micro-system, while tutors/ teachers play their role as inserted in the eso-system of the learning
activity. The reason I propose this theoretical framework (others of course are completely
plausible!) is to suggest the opportunity to discuss and sharing, during this conference, the
theoretical framework each of us is inspired by, besides the results of empirical research.

Another issue does concern the students’ achievement goals. Moving from emphasis on motivation
as an inner property of individuals, recent social conceptualizations about achievement goals
(Dweck & Elliot, 1983; Elliot & Mc Gregor, 2001) have shed light on the positive/negative effects
of goal pursuit in learning contexts. Briefly stated, goals have been differentiated between
mastery/learning goals (“my aim is to improve as much as possible”) vs. performance goals (“my
aim is to perform well/better than others”). It appears that holding (or experimentally inducing in
subjects) mastery goals positively influence persistence in effort, self-regulated learning, open-
mindedness, as the goal is not simply to perform but rather to profit as much as possible from
learning opportunities. The effects of performance goals are more complex. Holding “performance-
avoidance” goals (trying to avoid failure) induces negative emotions and cognitions, low
persistence in effort, withdrawal, and it is negative related to achievement; holding “performance-
approach” goals (seeking for good performance and success) is related to high achievement when
intermediate feed-backs are positive, but is related to negative emotions and withdrawal in case of
ongoing negative feed-backs.

These results are important since it has been shown that goals are not only a property of individuals,
but they are inserted in the educational policies of all school systems and stakeholders: I only quote
today the emphasis in results of OCSE- PISA 2006 surveys and the inter-countries comparison,
which sound like an amazing football European champions league: when some students will be
awarded with a gold book, instead of a gold football?
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it seems very clear and even trivial that in everyday academic systems performance goals not only
are prevalent, but they are positively marked. In my opinion the issue of achievement goals could be
adequately and theoretically conceived as a part of the macro-system of learning activities in
Bronfenbrenner’s terms, or put in another theoretical framework, as a constitutive component of
social representations of education, which play a major role in inspiring both teachers and students,
and permeate everyday life of school systems. Moreover achievement goals have been empirically
manipulating with interesting results.

When interacting on a learning task, individuals may experience two different goals: Understanding
the problem, or showing each other their competences. When a conflict (confrontation of divergent
propositions) emerges from this interaction, it can be solved either in an epistemic way (focused on
the task) or in a relational way (focused on the social comparison of competences). The latter is
believed to be detrimental for learning. Moreover, research on collaborative learning shows that
when they share identical information, partners are led to compare to each other, and are less
encouraged to collaborate than when they share complementary information. I only quote an
example of this research. An epistemic vs. relational conflict vs. no conflict was provoked in dyads
composed by a participant and a confederate, working either on identical or on complementary
information. Results show that, if relational and epistemic conflicts both entailed more perceived
interactions and divergence than the control group, only relational conflict entailed more perceived
comparison activities and a less positive relationship than the control group. Epistemic conflict
resulted in a more positive perceived relationship than the control group. As far as performance is
concerned, relational conflict led to a worse learning than epistemic conflict, and—after a delay—
than the control group. An interaction between the two variables on delayed performance showed
that epistemic and relational conflicts were different only when working with complementary
information. Summing up, the importance of the quality of relationship when sharing information
during cooperative learning, a crucial factor to be taken into account when planning educational
settings.

Classical studies on socio-cognitive conflict (Carugati, 2004) have shown that interaction with
peers (rather than with experts, adults, teachers, etc.) may be beneficial for acquiring more
advanced cognitive skills. Moreover, a huge amount of studies has proposed that minority influence
(i.e., being exposed to a source of influence that is minoritarian in our groups of reference) is more
likely to promote deeper scrutiny of information, creative and divergent thinking, falsificatory
approach to hypothesis testing in deductive reasoning, knowledge transfer and generalization of
learning.

On the other hand, majority influence has been proved to stimulate convergent thinking, restriction
of attention to elements already present in the cognitive field (focussing), confirmatory bias in
formal and informal reasoning, tendency to protect one’s own points of view rather than
considering alternatives (either in formal reasoning or in argumentation. Anyhow, for minority
influence, or peer-to-peer confrontations to be effective, it is necessary that all participants engage
in the group activity, put forward their point of view, and are encourage to sustain their claims even
if they are minoritarian in the group, and they appear to be incorrect at a first sight. On the one
hand, because holding minoritarian or “loosing” position is not easy under group pressure,
participants who find themselves in such situations may be likely to retire from group work, or to
conform to the positions of the majority. On the other hand, the majorities may be likely to rule out
participants with different points of view. In both cases, confrontation becomes a matter of
relational power, and the beneficial effects of social interaction would be lost.

I should close, but let me quote a brief part of a paper I recently read whose title is
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If Socrates had a PC:

If Socrates had a PC, there is no doubt that he would have mastered the nuances of the device
without reluctance, as he once stated, 'Wisdom begins in wonder.' According to Socrates: There is
only one good, knowledge, and one evil, ignorance.
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Social networks and knowledge construction promotion

in e-learning contexts

M.C. Matteucci, C. Tomasetto, F. Carugati, P. Selleri
*University of Bologna, Department of Educational Sciences, Faculty of Psychology —

Bologna, Italy

Abstract

The presentation concerns the “Minerva” project co-financed by E.U. aiming at identifying and promoting
“good practice” in the design and delivery of e-learning courses (i.e., activities that teachers/tutors may use to
foster social dynamics allowing participants to advance in knowledge construction). Accordingly to the
principles of action-research, the project has been implemented in four subsequent phases, starting from
October 2006, up to the end of October 2008: 1) an exploratory study on a sample of noteworthy e-learning
experiences (on the European scale); 2) design and delivery of e-learning courses — in academic domains -
based on emerging “good practices;” 3) process and outcome evaluation of e-learning experimental courses;
4) identification of “guidelines” intended to foster good practices useful to promote knowledge construction
through social interaction and 4) dissemination activities (international meeting, web-diffusion, etc.).

Principal findings will be presented during the conference.

Keywords: Socrates-Minerva action, European Commission, good practice, guidelines, social dynamics, e-

learning.

1. INTRODUCTION

In the last 20 years the development of new technological tools and the increasing need of
life-long learning, led to a growing attention on online education , that is e-learning
activities. In turn, the interest toward e-learning has given rise to a considerable amount of
activities, experiences and research on the application of technology for supporting
learning activities - especially applied to higher education. Thus, Open and Distance
Learning (ODL) and Information and Communication Technology (ICT) in education have
become more and more a field of interest both for scholars and practitioners involved in

learning activities (“providers” of education at different level and in different contexts).
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Globally, this phenomenon has attracted a rapidly growing amount of research facing up
technology-supported learning from different theoretical perspectives (for a review:
Larreamendy-Joerns & Leinhardt, 2006; Resta & Laferriere, 2007). Moreover, its multi-
facet character made e-learning a trans-disciplinary field of inquiry, including psychology
(educational, social and cognitive psychology), learning sciences (pedagogical and didactic
sciences, educational technology), computer science (artificial intelligence, agent-based

systems), and communication sciences.

The increasing interest and use of online education gives rise to a vast panorama of
experiences having in common the use of technologies within learning activities. Now a
teacher or tutor aiming at organizing an e-learning course can wonder if all learning
experiences using technologies are effective at the same level, i.e., which are the most
effective strategies to adopt when planning and realizing e-learning activities, in order to

foster knowledge acquisition in learners.

Starting from this emerging interest and demand from the field, applying a sort of
“knowledge transfer” approach, the European project “Social networks and knowledge
construction promotion in e-learning contexts” (http://minerva.ing2.unibo.it) has the
main aim to provide ICT-practitioners with good practices and guidelines drawn from
empirical research in psychology of education focussing in particular on the idea of social
nature of knowledge and abilities developed especially in the Vygotskian tradition. In
detail, based on research evidence concerning the complex relationships between social
interaction and cognitive activities, we aim at detecting, describing, and suggesting
educational practices and technological artefacts which may foster the beneficial effects of

social interaction on knowledge construction.

Accordingly to the principles of action-research, the project will be implemented in four
subsequent phases, starting from October 2006, up to the end of October 2008: 1) an
exploratory study on a sample of noteworthy e-learning experiences (on the European
scale); 2) design and delivery of e-learning courses — in academic domains - based on
emerging “good practices;” 3) process and outcome evaluation of e-learning experimental

courses; 4) identification of “guidelines” intended to foster good practices useful to
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promote knowledge construction through social interaction and 4) dissemination activities

(international meeting, web-diffusion, etc.).

2. RATIONALE

In the panorama of online education, three major education perspectives has been detected
(Larreamendy-Joerns & Leinhardt, 2006): the presentational view, the performance-
tutoring view, and the epistemic-engagement view. In the presentational and performance-
tutoring views persists the pedagogical model based on single learner interactions with
content, by means of the web-based system. In these cases (e.g., those based on accessible
and standardized Learning Objects) “obsolete” uni-directional forms of knowledge
transmission from the teacher (the expert) to the learner (the novice) are reproduced.
Attention is devoted to the designing and delivering of high-quality didactic contents,
which should ensure proportionate high-level learning outcomes. Interaction is mostly
conceived as the possibility to perform effective exchanges between a learner and a
technological environment that is supposed to provide the learner with all the best possible
supports.

Educational research over the last 20 years has indicated that learning is a social process, a
co-construction of knowledge process, enabling learners to become a member of
community of practices through active participation (Lave, 1997). According to
Larreamendy-Joerns & Leinhardt (2006), the epistemic-engagement view, based on the
socio-costructivist approach and sociocultural theories of learning, relies on social
interactions and considers that the learning process takes place in the context of social
interaction. In this approach, social interaction (in a three-polar view of the learning
process involving students-teacher-content) more than student-content interaction (a bi-
polar view), is viewed as the privileged occasion for learning.

In fact there is ample empirical evidence that cognitive processes necessary for deep
learning and information retention occur in social interaction and that “collaborative
learning” is the “royal road” to knowledge acquisition (e.g. Kreijins et al. 2003).
Experimental studies on social influence, argumentation, and reasoning suggest that these
advanced cognitive outcomes are more likely to appear when participants are engaged in
specific interaction situations (peer-to-peer interaction, minority influence, active cliques

in virtual social networks, etc.), whereas other and more diffused social dynamics (teacher-
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centred networks, etc.) are more likely to promote superficial information scrutiny and
passive reproduction of delivered knowledge.

Summing up, despite the accumulation of research on the effectiveness of collaborative
learning, learning and co-construction of knowledge are not an inevitable consequence of
allowing students to interact with each other (e.g. Cacciamani & Mazzoni, 2006; Hoadley,
2004; Lehtinen, 2003; Mandl et al. 2006) and just placing students in groups does not
guarantee collaboration: social interaction does not take place automatically just because
an environment makes it possible from the technological point of view. Thus, although the
power of social interaction and of collaborative learning, deeming social interaction as an
instructional precept that requires no further explication and that constitutes itself a
guarantee of learning is a pitfall to avoid (Kreijins et al. 2003).

Now we could wonder how stimulate social interaction fostering collaborative learning,

which actions or practices can be carried out?

3. AIM OF THE PROJECT

The aim of this project is to recognize “good practices” and practical guidelines which may
facilitate collaboration and support it in e-learning courses i.e., activities that
teachers/tutors may use in order to foster the emergence of social dynamics that allow
participants to engage in deep scrutiny of information, divergent thinking, and

advancement in knowledge construction.

4. OVERVIEW

In the first phase of the research an exploratory study on a sample of noteworthy e-learning
experiences (on the European scale) was conducted. In the second phase we designed and
delivered e-learning courses — in academic domains — aiming at applying examples of
“good practices”. Finally, we identified “guidelines” and practical tips aimed at fostering

practices and activities promoting knowledge construction through social interaction.

S. THE EXPLORATORY STUDY

Aiming at identifying which pedagogical and technological tools, activities or strategies
are useful to enhance the effectiveness of social interaction in e-learning contexts, we

conducted an exploratory study on a sample of noteworthy e-learning experiences on the
4
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European scale. 78 experiences have been collected in several European Countries. The
744% have been realized within University courses or within life-long learning
experiences.

Several aspects involved in the design of e-learning courses have been examined, in order
to identify and to illustrate various examples of activities that teachers/tutors may use, in
order to encourage the emergence of social dynamics that may allow participants to
engage in the deep scrutiny of information and divergent thinking in order to advance
learning.

In particular, the study explored several aspects, which are considered fundamental to the
realization of successful e-learning courses based on effective online collaboration (for

more details: Matteucci, 2007).

5.1. Questionnaire

A questionnaire has been created ad hoc to study some noteworthy e-learning experiences
(on the European scale), and for identifying example of practices which may be considered
existing “good practices” intended to foster knowledge construction through social
interaction. The questionnaire consists of five main dimensions: General data (concerning
structure, procedure, and didactics, the e-tutor, the course, and the participants), technical
aspects (platform and most effective tools, features and technical possibilities to
collaborate), organization of the group work and giving feedback and collaborative
activities. Each of these dimensions is further subdivided into more specific aspects. In
particular, as for the collaborative activities, drawing on the assumption that cognitive
processes occur in social interaction (Doise & Mugny, 1984), we explored the design of
the learning environment. As for the cognitive aspects of collaboration, the questionnaire
included items concerning the learners’ online discussion, argumentation and different
perspectives contemplation, collaborative problem solving and knowledge exchange. As
for the social aspects of collaboration, the questionnaire asked if dysfunctional phenomena
of group work happened during the course (i.e., group conflicts, superficial discussions,
dysfunctional competition, ignoring minorities, diffusion/lack of responsibility, and pursuit

of personal goal) and the practices used to solve these problems.

5.2. Results
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As for the cognitive processes, it became evident that tutors value collaboration very
important. It should be noticed that the cognitive aspects of the collaboration processes are
rated much more worthy of attention by e-tutors, compared to the social dynamics beyond
the collaborative interactions. Therefore, most interventions, which were put into practice
in e-learning courses, deal with the promotion of the cognitive functioning of individuals,
rather than with the support of effective social interactions.

In particular, online discussion and exchange of knowledge seem to be the most important
processes (M=5.19 and M=5.23 respectively) and the former, probably because of its more
general character, is also the aspect in which e-tutors intervened most (80.8%).
Collaborative problem or case solving is, on the contrary, the least important aspect
(M=4.70), although the high variance of the score indicates that a number of e-tutors rate
this aspect as much above (or much below) this average score. A possible explanation is
that e-tutors who adopted problem-based learning are likely to consider this aspect as very
important, while the other respondents consider it less important.

As for the social aspects of the collaboration process, the majority of e-tutors did not
intervene, and the main motivation is that intervention was not necessary. Two principal
interpretations can be formulated: 1) dysfunctional phenomena in collaboration were either
not present or not noticed in several experiences; 2) in other experiences these social
phenomena- if present -were not considered as a significant problem for e-tutors. The only
aspect, which saw the majority of interventions by e-tutors, was actually the learners’
tendency to turn to the e-tutor, in order to ask for content-related information, and to wait
for answers, instead of posing questions to their peers. This may be explained with the fact
that in these situations, e-tutors are directly involved in the phenomenon, since they have to
do something in reply to learners’ request/wait.

The most interesting and recurrent methods of intervention used by e-tutors to promote
various cognitive and social processes of collaboration are similar, as far as practices are
concerned. They consist in the creation of groups, roles/responsibilities assignation, use of
rules/scripts, different forms of feedback (also of provocative nature) and various types of
activities for learners (e.g. collaborative construction documents, discussions on peers’

problem solution, ePortfolio, etc.)..

6. E-LEARNING COURSES AND EMERGING PRACTICAL
GUIDELINES
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After the exploratory research, in the next step of the project we designed and delivered e-
learning courses based on emerging “good practices”. Afterwards, the project foreseen to
evaluate the processes and the outcomes achieved in the experimental e-learning courses
and to identify practical guidelines useful to conceive and realize successful e-learning
activities based on effective collaborative activities (following the principles of action-

research,).

6.1. E-learning courses
Seven e-learning courses have been realized involving in total more than 440 students.
They have been realized in university contexts. The courses intended to promote student

construction of knowldge by means of different strategies (see table 1).

Table 1
Institution Title Target group
(N)

1 University of Bologna -Fac. “Goal orientation in e-learning courses” Adult Students
of Psychology (I) (240)

2 University of Bologna -Fac. “New technologies and training” Adult Students
of Psychology (I) (30)

3 University of Bologna -Fac. "Promoting the quality of argumentation in Adult Students
of Psychology (I) forum discussions: an experience in a full (35)

distance statistics lab"

4 University of Bologna - “Promoting student collaborative work in a Adult Students
Depart. Electronics (I) software engineering course" (80)

5  University of Neuchatel “Reasoning on data analysis for psychology Adult Students
Faculty of Humanities (CH) and educational science” (20)

6  University of Neuchatel Academic competencies on psychology and Adult Students
Faculty of Humanities (CH) education 87)

(a course to foster studying competences)

7  Ludwig Maximilian “Cognitive and social activities as well as Adult Students
University — Fac. of tutorial support in a virtual seminar” (15)
Psychology and Pedagogy
G)

6.2. Practical guidelines

Following the exploratory study and the e-learning courses we realized, we identified some
practical guidelines functional to the practical realization and implementation of e-learning
activities which foster knowledge acquisition and effective collaborative activities. As a

matter of fact, the teacher/tutor especially influences the design of her/his e-learning course

7
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and the support of the learning processes. Other factors influencing the learning process are
input variables like individual or group characteristics. Practical guidelines identified
concern the different design possibilities and support methods and the way how specific
processes could be supported. In specific, we distinguished guidelines concerning the
input, the process and the outcome of the design of the learning environment.

As for the input, we identified guidelines about how to design effective learning
environments: and particularly, which kind of learning task provide and which didactical
design employ. The group composition has been considered as well, in terms of group
composition and organization. Guidelines about design principles concern also the role of
the computer which is necessary as tool to provide information, to give individual feedback
and to allow collaboration, as well as to technically realize collaboration.

As for the process, practical guidelines about hot to promote effective cognitive and social
activities have been identified. Cognitive activities in collaborative e-learning courses
comprise all activities which are related to knowledge or information exchange between
the collaborators. The social dimension of the process is concerned as far as, by definition,
collaborative e-learning courses imply that participants perform their cognitive activities
together with other individuals (i.e., other participants, tutors, and teachers). In specific, we
identified strategies and tips about how to foster sharing knowledge and online discussion
in group work, to stimulate argumentation and the exchange of different perspectives, to
support the organization and planning of group activities, to foster collaborative
problem/case solving. As for the social side of the process, we outlined guidelines focused
on how to foster constructive confrontations among students and conflict regulation, to
promote motivation and to monitor group achievement goals orientation, to organize
effective participation among students in group work, how to organize the group in terms
of expert guidance and peer-to-peer active collaboration. Teachers’ feedbacks have been
object of analysis as well and we identified tips about content-specific feedback and
feedback on collaboration.

As for the output, we presented a technique for monitoring and analyzing individual and
collaborative actions in collaborative e-learning environment : the Social Network
Analysis. Finally, we presented some guidelines about the technological issue, particularly

about how to choose an e-Learning platform that may support social interaction.
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7. CONCLUSION

The main aspire of the project was to promote the development of educational practices,
and particularly of Open and Distance Learning, on the basis of innovative experiments
and of the principal results of the socio-educational psychology. In particular, we intended
to promote understanding among teachers and decision-makers and the public at large of
the weight of social interaction in e-learning activities, and to suggest effective design
principles. We hope to have attained our main aim by means of the good practices
identified in a sample of European e-learning experiences and of the guidelines that we
outlined at the end of this two-years work. We consider these findings as a step forward to
the attainment of the Council Resolution relating to educational multimedia software,
adopted on 6 May 1996, which emphasised that the use and evaluation of ICT in education
must lead to an improved approach to meeting teaching and learning needs and introduce
new methods which take full account of the evolution of the role of the teacher, give pupils
and students a more active and participatory role, personalise learning, encourage a cross-

curricular approach and foster collaboration and multidisciplinarity.
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Abstract

This paper investigates the virtual seminar “Education and Socialization in Early Childhood” at the Ludwig-
Maximilians-University, Munich. In this seminar, we focused on the group collaboration, which was evaluated
by the students three times over the period of one semester, and on whether this evaluation changed over time. It
was assumed that evaluation scores decrease over time as online collaboration is very demanding. Group
collaboration was measured with the FAT questionnaire (Kauffeld, 2001) with the four dimensions “goal-
orientation”, “task-completion”, “cohesion”, and “taking responsibility”. Results show that overall group
collaboration is very high, but also very heterogeneous evaluated. While groups 2 and 4 evaluated all dimensions
almost on a similar high level, evaluation scores decreased in groups 1 and 3 over time. This is due to the fact
that in group 1, one group member left the course without further explication at the third point of time and group
3 showed an inadequate task solving strategy. Furthermore, group size is an essential indicator for group
functioning.

Keywords: Heterogeneous collaboration, online learning, task solving strategy, group size

1 Introduction

Collaboration in online learning is an increasingly used learning method. It is assumed that
during collaboration, learners have to elaborate on their knowledge in more detail (Webb, &
Palincsar, 1996), solve socio-cognitive conflicts, which arise when learners have conflicting
knowledge (Piaget, 1977), and exchange arguments about the best group solution
(Andriessen, Baker, & Suthers, 2003). But this is only the case, if the group is socially
functioning, what means that no dysfunctional group phenomena occur (Salomon &
Globerson, 1989). There are especially four crucial criteria for efficient group collaboration:
goal-orientation, task completion, cohesion and taking responsibility (Kauffeld, 2001). As
online collaboration is more demanding for groups, it is possible that these four criteria will
decrease over time.

2 Theoretical background

Online collaboration is more demanding for learners as they mostly have almost no
experience with this new way of learning. Especially the norming and storming processes are
virtually much more costly than in face-to-face collaboration, because in presence the
collaborative work can be more easily modified. To see, whether virtual collaboration shows
difficulties over time, there are mainly four different criteria that are relevant for
collaboration: goal-orientation and task-completion on the task-level and cohesion and taking
responsibility on a social-level.

Goal-orientation is based on the goal-setting theory (Locke & Latham, 1990). In this theory
the goal serves as a motivator, because the goal causes people to compare their present
capacity to perform with that required to succeed at the goal. When people succeed in meeting
a goal, they will feel competent and successful (Mento, Locke, & Klein, 1992). Having a goal
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enhances performance because the goal makes clear exactly what type and level of
performance is expected. But goal-orientation also implies that people are committed to this
specific goal. In collaboration, goal-orientation means that group members know their goals,
that they are committed to these goals, and that they assign specific tasks to achieve these
goals.

Task-completion is the main reason why groups are built as it is assumed that they carry out
the task more effectively. Therefore, understanding the content of the task and considering
adequate task solving strategies are important for a successful collaboration (West, 1994). In
this context, reflecting on the strategies for task-completion in respect to achieve high
effectiveness and changing them if not is also part of it.

Cohesion describes the dynamic process reflected in the tendency for a group to stick together
and remain united in the pursuit of instrumental objectives and/or the satisfaction of member
affective needs (Carron, Brawley, & Widmeyer, 1987). Group cohesion is very important as it
is a main predictor for group performance.

Taking responsibility is central for the whole collaboration as there is no group success
without responsibility for the task solving process (Kauffeld, 2001). Since taking
responsibility guarantees that all group members contribute to the group solution, it avoids
phenomena like social loafing or free riding (Salomon & Globerson, 1989).

3 Research Question

How do groups evaluate their group collaboration over time? As collaborative online
learning is more complex and demanding for learners, it is assumed that this also influences
the evaluation of collaboration. In the beginning, all learners are usually motivated and
engaged, but when groups realize that the task solving process is more time-consuming or the
group is not as effective as supposed to be, the evaluation may decrease. This is especially the
case when all group members do not contribute the same way, group members do not stick to
the group rules or groups have no effective task solving strategies. In such cases, groups have
to reflect on their task solving process and change it accordingly.

4 Method

In this case study the interaction and collaboration among the students in a virtual course were
measured. Therefore a definite questionnaire was used to measure group collaboration.

4.1  Course description

The study was carried out at the Ludwig Maximilians-University in Germany at the faculty of
Psychology and Pedagogy in the seminar “Education and Socialization in Early Childhood”.
The virtual seminar took place in the winter semester 2007/2008 from mid October to mid
February. The main objective of this course is how socialization and education processes are
organized and what influences and effects they have on the development of children in early
childhood.

4.2  Sample/Target group

The participants were especially undergraduate students who studied pedagogy as main
subject. Altogether there were 15 participants in the course, consisting of 14 female and one
male. The participants were divided spontaneously and voluntarily into four groups. Groups 1
and 2 had three members, group 3 consisted of five members, and four participants were in
group 4. All students had one tutor. In group 1, one group member left the seminar in the end
of the semester, so that only two group members remained in this group.
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4.3 Duration

The duration of the course was 14 weeks, two hours per week throughout the semester lasting
from mid October to mid February. Students were supposed to interact in their virtual groups,
and complete written assignments once a week.

4.4  Study resources

The learning materials of the seminar were twofold: First of all, every week, the participants
received a deeply elaborated PowerPoint version of the main content of the respective topic.
Second, there was further literature illustrating and deepening the excerpt. All materials were
web-based, so that the participants were able to download them after logging-in.

4.5  Design of the study

The evaluation of the seminar was a longitudinal survey with three points of measurement.
The analysis was conducted during winter semester 2007/2008 at the Ludwig-Maximilians-
University. The first data collection was conducted from the 22" until 29" of November,
2007, five weeks after the beginning of the virtual seminar. The subsequent data was collected
two more times every four weeks using an online questionnaire. The second point of
measurement was from 21% until 28" of December, 2007. The last point of measurement was
from 31° of January until 7™ of February, 2008. The students received an online questionnaire
per e-mail. In the same way they were supposed to return the filled in questionnaires (see
figure 1).
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Figure 1: Design of the study

The participation in this study was part of the seminar. 14 of 15 course members took part in
this investigation. The data collected during the study was handled anonymously, so the
personal information of the students was protected.

4.6  Technical design

The virtual learning environment was technically based on an integrated Campus Solution by
e/t/s. All members who were participating in the course “Education and Socialization in Early
Childhood” received access to the virtual learning platform. The students could work from
any computer that had Internet connection at their own convenience. The learning platform
was equipped with different functions. First of all, there was a content section for delivering
the main content on “Education and Socialization in Early Childhood”. All the documents
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were uploaded in digital format, so the students could download the learning material and
print it out themselves. There were two components how the material was presented to
students. The first component comprised the most important content of every topic in the form
of a PowerPoint presentation. The second component included additional literature for the
respective topics.

Second, there was the possibility of communication in every group with help of group forums
or group chat function. The forum was the main communication and collaboration tool for the
groups. The tutor also had access to the group forums and could answer questions or intervene
in necessary cases. Furthermore, the group members could use private e-mail outside the
virtual learning platform for communication.

Third, there was a forum of the seminar all groups and the tutor had access to. This seminar
forum included sub-forums for task solutions (of every group), for feedback on the group
solutions, for questions, for information and feedback on the seminar. The e-tutor and the
participants could post important dates and write announcements. This forum was used for the
communication between the groups and the tutor, but also between the different groups.
Communication via e-mail was still possible and commonly used.

4.7  Didactical design

The content was didactically presented in a problem-based manner. Almost every topic was
introduced with a case. This case was designed as authentic problem, which had to be solved
by every group. Every working group had approximately one week to elaborate their ideas.
Every member was supposed to present his or her ideas and post his solution on the learning
platform to guarantee different perspectives on the group solution. Every group appointed a
moderator who was in charge of collecting all the offered solutions and producing a common
group solution that he later on was supposed to upload to the virtual learning platform. The
social context was realized through the group work and the instructional context was given
through the power-point presentation as well as through additional literature and specific help
of the tutor if necessary.

4.8  Support arrangements for learners

The support for the learners included three methods: The definition of group rules, which
were obligatory to every group member, the definition of a student moderator who rotated
every week, and the feedback on group solutions, which were given by the tutor every week.

4.9 Data Sources

To collect data, the students evaluated the online collaboration via the standardized FAT
questionnaire (Fragebogen zur Arbeit im 7eam), authorized by Simone Kauffeld. The
questionnaire comprises four scales with 22 items. The first scale, which asks for “group
cohesion”, comprises 8 items with reliabilities between .89 and .94 (Cohen’s Kappa), e. g.
“We communicated openly and freely.” The 2™ scale asks for “taking responsibility”, which
had 4 items (e. g. “We permanently tried to improve the joint group solution”) with
reliabilities between .79 and .91 (Cohen’s Kappa). The 3" scale measures “goal orientation”
with 6 items, e. g. “I identified myself with the group goal”. The reliability was between .64
and .84 (Cohen’s Kappa). The last dimension measures “task completion” with four items and
a reliability between .90 and .93 (Cohen’s Kappa). An example item is “The priority was the
task solving”.

All written contributions in the forum of the seminar as well as in the group forums were used
to get a deeper insight into the interaction process. These observations were used to explain
the evaluation of the collaboration.
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5 Results

The evaluation of group collaboration included goal-orientation, task completion, cohesion,
and taking responsibility. Looking at the overall mean of the four groups, all dimensions are
evaluated on a very high level, even though they decreased from time 1 to time 2 and from
time 2 to time 3. This means that in the beginning, group members rated their collaboration
better than in the end. Looking at the dimensions individually, goal-orientation decreased
from a mean of 4.73 (SD=.76) to M=4.57 (SD=.83) and M=4.48 (SD=.94), task completion
from a mean of 5.68 (SD=.62) to M=5.07 (SD=1.03) and M=4.84 (SD=1.09), cohesion from
a mean of 5./2 (SD=.95) to M=4.95 (SD=97) and M=4.62 (SD=1.19), and taking
responsibility from a mean of M=4.73 (SD=1.28) to M=4.13 (SD=1.49) and M=3.86
(SD=1.65).

5.1 Goal-orientation

All groups showed almost the same high evaluation rates in goal-orientation. All groups were
very interested in achieving the group goals, which was the solving of diverse tasks to get a
certain degree. Only in group 1, the evaluation decreased in the third point of time, because
one student skipped the course so that there were only 2 members remaining (see figure 2).
Post hoc contrasts between the groups according to Bonferroni showed no significant effects.
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Figure 2: Mean of goal-orientation per group and point of time.

5.2 Task-completion

Regarding task-completion, groups 1, 2 and 4 evaluated this dimension on a very high level,
while group 3 was definitely lower. Again group 1 showed a decrease in the third evaluation,
because at this time, one group member left the group (see figure 3). Post hoc contrasts
according to Bonferroni showed no significant effects.
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Figure 3: Mean of task-completion per group and point of time.
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5.3 Cohesion

Regarding cohesion, groups 1 and 3 showed a decrease, while groups 2 and 4 stayed almost
stable in their high evaluation. Groups 2 and 4 evaluated their group cohesion on a high level,
group 1 in the beginning very high and in the third point of time considerably lower, while
group 3 showed lowest rates in all three points of time (see figure 4). Post hoc contrasts
according to Bonferroni showed no significant effects.
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Figure 4: Mean of group cohesion per group and point of time.

5.4  Taking responsibility

Looking at the groups taking responsibility for their task, two main phenomena could be
recognized: First of all, again groups 2 and 4 show a relatively stable and high evaluation
even though, both evaluations decreased at the second point of time and again increased at the
third point of time. Second, groups 1 and 3 both show a decrease at the third point of time,
even though, the overall evaluation rates are much higher in group 1 than in group 3. Group 3
shows again the lowest rates (see figure 5). Post hoc contrasts according to Bonferroni
showed significant effects between group 3 and 4 at time 3 (p=.02).
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Figure 5: Mean of taking responsibility per group and point of time.

6 Discussion

Overall, the hypotheses could be confirmed: The evaluation of the four indices on
collaboration decreased over time, but this overall decrease was on a very high level and was
due to the decreasing evaluation of groups 1 and 3. These groups show some difficulties and
problems in their online collaboration.

Group 1 shows a very steep decrease at the third point of time. The reason for this is due to
the fact that one of the group members suddenly left the group without any further
explanation. According to the data, the two group members remaining in the group were not
able to compensate the contribution of the third group member, because group dynamic
changed radically. Eventually, then the group size was too small. Therefore, all four
dimensions enormously decreased about 1.5 to 2.8 points.
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Group 3 shows that collaboration was not very satisfying. Even though all group members
wanted to achieve the goal of the seminar (goal-orientation stayed almost the same), task-
completion, cohesion and taking responsibility decreased much more. Especially taking
responsibility was on a very low level. This could be explained with the task solving process
of the group, in which one group member had to start with the solution, and all other group
members added their opinion and perspectives with a different colour. As there were always
the same persons starting with the solution, the impression occurred that some group members
were free riding (Salomon & Globerson, 1989), because in the end of the task solving process,
there was almost nothing to add or change. Therefore, the group members starting with the
solution had much more work than those reading the solution in the end and just comparing it
with their information. That means not all group members equally participated in the group
collaboration, and not all took the same responsibility for their work. This effect was
supported by the group size of five persons — a number that eventually is too big for all group
members taking their responsibility.

Groups 2 and 4 also showed a little decrease, but on a very high level — probably because
when working over a longer period of time, a more realistic picture of the work load and of
the collaboration partners occur. But overall, these groups showed an effective and efficient
way of collaboration. These groups sub-divided the task in sub-tasks when possible so that all
group members had the same work load and all knew their goal to achieve. This also may be
due to the fact that the groups had a group size of three, respectively four persons, which
seems to be an optimal number for online collaboration.

To conclude: Online collaboration is a heterogeneous phenomenon — dependent on the way
group members organize their task solving process and on the group size. Furthermore, a
group member leaving the group frustrates the remaining group members — an occasion that
happens much easier in online than in face-to-face learning. These results are relevant for the
tutor in two ways: First, building groups of 3 or 4 members seems to be most efficient, and
second, stressing the organization of the task solving process is very important as it is directly
connected to the efficiency of the group work.
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