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Abstract

This study focuses on academic online course in collaborative database learning environment and
examines the conditions for effectiveness of collective and individual knowledge construction in
this environment. The purpose of this study was to examine whether learners with a collaborative
learning orientation differ from learners with an individual learning orientation, as was measured
through their contribution to the process of knowledge construction in a collaborative online da-
tabase environment. The results of the study showed differential achievements among learners
with different learning orientations. The learners with collaborative learning orientation suc-
ceeded more in the collective criteria of knowledge construction compared to the less collabora-
tive ones. On the other hand, the less collaborative participants within the forum gained higher
scores in the personal criteria of knowledge construction compared to the collaborative ones.
While the ‘collaborative learners’ contributed more collective knowledge, the ‘individual learn-
ers’ focused on constructing their own personal knowledge. These findings have important impli-
cations on planning, coordinating and evaluating collaborative learning environment.

Keywords: Collaborative learning, learning orientation, online database, argumentation, knowl-
edge tool.

Introduction

The most important challenges in designing e-learning environments are to ensure effective
knowledge construction and to develop thinking skills involving personal and collaborative learn-
ing processes (e.g., Koohang, 2009; Rimor, & Rosen, in press; Rosen, 2009). Yet, there is a lack
of empirical evidence relating to the interaction of individual and collaborative knowledge con-
structing processes in e-learning environments. The relationship between the individual and the
group components in the process of collaborate knowledge building deserves further elaboration
and research in various e-learning environments, as well as the examination of different learning
orientations. The purpose of this study was to examine whether learners with a collaborative
learning orientation differ from learners
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to the forum of the e-learning course. This paper presents the rationale for collaborative knowl-
edge construction in online learning environments and discusses the results of the study regarding
collaborate knowledge building. Measures of individual and collective knowledge are presented.
The relationship between these measures and their contribution to e-learning environments are
further discussed and challenged.

Theoretical Background

The theoretical framework of our study is based on the Social Constructivist approach, as well as
on the cognitive approach of knowledge construction and its application in database learning en-
vironment (e.g. Berieter, & Scardamalia 1989; Bruner, 1973; Glazer, 1984; Jonassen, 1999; Pa-
pert 1980, 1993; Perkins, 1986; Piaget, 1954; Salomon, 2002; Vygotzky, 1978). Research on
educational applications of databases claim that students should have access to different data re-
sources as well as the ability to use this data in order to construct new knowledge. The difference
between accessing information and constructing new knowledge is an important issue for investi-
gation (Rimor, 2002; Salomon, 2002). In the current study we focus on construction of knowl-
edge through collaborate learning in online databases.

Databases are perceived as "cognitive tools", as they assist learners in the cognitive process of
knowledge construction (Jonassen, 1999). These tools involve the learner in a range of knowl-
edge areas and they include, for example, databases, concept maps, micro-worlds, expert systems,
wiki, as well as virtual reality environments. Computer-based cognitive tools have been devel-
oped with the aim of acting as "intellectual partners" (Perkins, 1993) which reinforce the learner's
ability to design and plan the representations of his/her knowledge. Construction of a database
was chosen in the study as a learning activity representing this concept. Learning in a database
environment requires the learner to be active by defining groups of data, classifying them in a
database, and presenting arguments for justifying the classification (Jonassen, 1999; Nason,
Lloyd, & Ginns, 1996; Rimor, 2002).

The socio-cultural view of development, as described by Vygotsky (1978), claims that learning is
situated within the learner’s zone of proximal development, where the learner increases his/her
performance with the support of an agent in his/her learning environment who can assist the indi-
vidual to optimize his/her learning potential. Therefore, learning best occurs when students are
taught within their zone of proximal development as the gap between their potential and perform-
ance has been decreased (Vygotsky, 1978). Based on Vygotsky’s theory, researchers propose
small group work with sufficient scaffolding and appropriate task instructions. In these learning
environments the participants are most likely to be situated within their zone of proximal devel-
opment, which in turn facilitates their understanding and learning (Ormrod, 2005).

Self-reflectivity is one of the most important components in collaborative knowledge building
(Singh, Hawkins, & Whymark, 2007; Yukawa, 2006). Collaborative reflective social discourse
facilitates visibility of different perspectives of the learners. The emphasis in collaborative
knowledge building is on developing shared objects and collaborative advancement of conceptual
artifacts. This process includes a cycle of personal understanding that focuses on the individual
level. Once the learner has presented his personal perspective on the issue, the group engages in
discussion to develop shared knowledge. In challenging situations, an individual uses reflective
thinking to interact with conceptual artifacts, discuss the issues with peers, and develop a shared
understanding. The collaborative work-place represents a common space through which the
learners are interacting.

Databases can be seen as a knowledge medium — a combination of knowledge types, representa-
tion formats, and purpose of represented knowledge (Sowa, 2000). Building a database involves
procedural knowledge including strategies for building the database, and meta-cognitive knowl-
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edge including insights on the knowledge base of the data, and on the structure of the database
itself (Rimor, 2002). For these reasons, we consider the database as a cognitive tool enabling the
process of construction of knowledge.

Constructing a collaborative database suggests activities that facilitate knowledge construction to
learners (Rimor, 2001). They are mutually involved in establishing and sharing their conceptions
and can approach a problem from multiple perspectives in a common space (Weinberger, 2003).
The analysis of knowledge as co-constructed by the group as well as acquired by the individual
has been suggested through interaction with various interfaces (Means & Voss, 1996; Singh et al.,
2007; Weinberger 2003, Weinberger, & Fischer, 2006). It is assumed that a specific interface de-
sign may substitute extensive training and feedback by co-present moderators and, hence, pro-
vides a standardized quality of collaborative knowledge construction.

The beneficial effects of shared representations are highly dependent on the degree of prior
knowledge of all communicants (Fischer, 1998; O’Donnell, & Dansereau, 2000). Cooperation
scripts, which are induced by educational facilitators, have generally shown to be a promising
approach to foster collaborative knowledge construction. Bereiter (2002) defines conceptual arte-
facts as products of objects of thinking and reasoning that can be collectively argued about. The
concept of collaborative knowledge building refers to collective work for the advancement and
elaboration of conceptual artifacts. It is conceptualized as a social process in which participants
co-construct knowledge through social interactions (Lipponen, 2002; Stahl, 2000). An Integrated
Model of Collaborative Knowledge Building suggests that each participant engaged in the activ-
ity uses reflective thinking as a tool to develop or interpret the meaning of conceptual artefacts
and, hence, co-creates knowledge with the help of mediating artefacts. The model explains col-
laboration in practice, based on activity theory and the role of reflection (Singh et al., 2007).

Working in a collaborative environment involves processes of reflection and argumentation. Ar-
gumentation refers to making convincing claims backed up by sound evidence and broad under-
standing of various aspects of an issue (e.g. Coirier, Andriessen, & Lucille, 1999; Jeong, 2004;
Kuhn, 1991; Nussbaum, 2005; Spatariu, Hartley, Schraw, Bendixen, & Quin, 2007). Argumenta-
tive learning activities can serve as an effective mechanism of diffusion of knowledge through a
network of exchanges in small groups (Roth, & Bowen, 1995). From a Vygostkian point of view
argumentative activity overtly bridges between interpersonal and intrapersonal processes (Vygot-
sky, 1978, 1934/1986).

The relationship between the individual and the group components in the process of collaborate
knowledge building deserves further elaboration and investigation in various learning environ-
ments. The question chosen for examination in this study is whether learners with a collaborative
learning orientation differ from learners with an individual learning orientation, as was measured
through their contribution to the process of knowledge construction in a collaborative online da-
tabase environment. The study was designed to expand the knowledge about the collaborative
learning processes and possible individual and collective achievements, based on prior characteri-
zation of learners.

Method

Fifty eight M.A. students participated in an online course that referred to knowledge construction
processes in technological based environments. Most of the students participated in at least one
online course in the past. The students were required to take part in the forum of the course and in
an online collaborative assignment based on constructing a shared database on the Internet. (One
of three assignments during the course). The purpose of the assignment was to construct a data-
base representing various types of knowledge. The construction of the database included students'
selection of statements from the course forum, classifying them according to four types of knowl-
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edge: declarative, procedural, structural, metacognitive. The work was carried out online in a col-
laborative "Google Docs" database (Google Spreadsheets). The construction of a Google database
enables cognitive activities of organizing, classifying, and representing data in a collaborative
environment. This process of database construction was initiated by the students’ sorting indi-
vidually their statements in the forum and re-locating them in the proper fields of the database,
relating to the various types of knowledge. This activity was accompanied by individual argu-
mentation and mutual feedback among the participants. At the end of the process the students
made a final group decision on the classification of the statements. All the classifications and ex-
planations were documented in the database. The participants shared a common purpose, a prior
knowledge of the types of knowledge, a common virtual space for classifying their statements,
and a common space for presenting arguments, reasoning and question during the process of con-
structing the database. The purpose was to build a collaborative agreement in the team in regard
to the sorting of the forum's statements in the database. The learning activities were conducted in
teams of 3-4 students, over the course of six weeks, and assessed by two main dimensions: (a)
the student's process of individual knowledge construction and (b) the team's process of collabo-
rative knowledge construction. Each participant was examined according to his/her individual
contribution to the database and according to the extent of his/her previous activity in the shared
forum.

Participants were classified into "active" and "less active" based on the extent of prior activity in
the course forum. Rate of activity in the forum was measured operationally according to three
quantitative criteria: (1) The scope of the student’s participation in the discussions (how many
times did he/she participate?); (2) How many queries were initiated by the student in the forum?
and (3) How many proposed additional information and links contributed to the forum? A student
with an average rate and above classified as “active”, otherwise the student classified as “less ac-
tive”. Individual knowledge in the online database was measured operationally according to the
student's individual success in correctly classifying the forum's statements according to the four
types of knowledge mentioned above. Classification was based on terminology and articles that
were studied during the course. Collective knowledge in this environment was measured opera-
tionally by the index of accuracy of the group assignment, which verifies the individual classifi-
cations of various types of knowledge. Completion of this assignment was a result of the teams'
discussion and argumentation process to gain an agreement among the participants. Regarding the
raw test scores, the errors were distributed across all four types of knowledge classification (de-
clarative, procedural, structural, and metacognitive). If the decision of the group was to change
the classification of one of the members, they were allowed to change it only at the collective
level. The initial classifications of the group members, as well as the group decisions, were
documented in the database. Instructor’s feedback accompanied the process as well, prompting
the participants to accomplish their task.

Results

Figure 1 presents the grades of the participants in the indices of individual knowledge and group
knowledge, as was obtained as a result of constructing the database. The participants were classi-
fied as "active" or "less active" on the basis of the extent to which they independently initiated
queries for group discussion within the framework of the course forum, as outlined in method
section.
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Figure 1: Grades of "More active" and "less active" participants in the forum by indices of
"personal knowledge" and "collaborative knowledge" in construction of online database
(more active: N = 34, less active: N = 24)

The findings indicate that the active participants were more successful in the group index of
knowledge construction, compared to the less active participants (average grade of 17.0 versus
15.2; t=5.1, p<0.1). Accordingly, the study found a tendency that the less active participants in
the course forum had much more success in the personal index of knowledge construction, com-
pared to more active participants (average grade of 14.9 versus 13.9; t=2.1, p<0.5). The findings
demonstrate the differential nature of the process of knowledge construction and the differential
type of achievements among learners with a different learning orientation, as shown in Figure 1.

Discussion

Social-constructivists emphasize social interactions as a precondition for learning and knowledge
building. Consequently, there has been a prevailing focus on encouraging team work at various
learning environments. Our findings elicit the need to re-consider individual-oriented learners
whose knowledge expertise exceeds their level of contribution to the group.

In social constructivism, knowledge is developed through cognitive activity that occurs during the
discussion and debate with other people. The social interaction serves as a scaffold for the cogni-
tive activity, to occur. “Learners should be provided with the tools, resources, and support neces-
sary to manage their own learning and assigned tasks” (Vrasidas, 2000, p. 9).

In our research, students were able to develop their own knowledge as they collaborated to con-
struct a common database online. They were supported by previous knowledge (course readings),
mutual feedback, and written dialogues with team members and by reflecting overtly on their
own actions and considerations in regard to the content of the database. Previous studies of online
group action learning provided evidence of the potential of collaborative reflection as a core
process in group learning, enabling students to construct their own knowledge through metacog-
nitive processes (Reingold, & Rimor, 2008; Yukawa 2006).

Our findings indicate that the more active participants were more successful in ‘collective knowl-
edge’ construction, compared to the less active participants.
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On the other hand it was found that the less active participants in the course forum had much
more success in the personal index of knowledge construction, compared to more active partici-
pants. While the ‘collaborative learners’ contributed more collective knowledge, the ‘individual
learners’ focused on constructing their own personal knowledge.

The methodology of the current research enabled us to distinguish between individual’s perform-
ance (individual knowledge) and collective contribution of the group (collective knowledge) in
the construction of the online database. In addition, we defined an index to measure orientation
towards collaborate learning. Operational analysis of previous activity in the forums elicited the
extent to which participants are practically oriented towards collaborate learning. The results
show that the “less oriented” students exceeded the “more oriented” ones in the parameters of
individual knowledge. It means that students who were less active in the forum managed to con-
struct their own knowledge significantly more than the active ones.

These findings challenge the theoretical claims of the social constructivist approach to learning. It
empirically reveals those learners who tend to collaborate less, yet they still succeed in construct-
ing their own knowledge.

However, the different characteristics of the two learning environments involved in this research
should be considered closely. It seems likely that one can be less active in the forums’ discus-
sions, yet fulfill his cognitive potential in the environment of the database. This was achieved
through the individual contribution to the construction of the database, as well as one’s succeed-
ing in arguing and debating theoretical considerations to verify his/her performance. Hence, the
contribution of argumentation to the process of knowledge construction has to be further investi-
gated.

Conclusions

The findings signify the differential achievements among learners with different learning orienta-
tion. While learners with a collaborative learning orientation tend to contribute to the increasing
group knowledge, learners with an individual learning orientation are focused on personal knowl-
edge construction.

There are two main conclusions to the study's findings obtained in the environment of an online
collaborative database:

1. Learners with a collaborative learning orientation are different in their personal and group
achievements, compared to learners who tend to individual learning.

2. The study's findings emphasize the importance of creating a balance in groups of learners in
online collaborative environments according to their initial orientation to group learning.

The educational implications of the study are in the importance of the balance of the learners
groups in online collaborative environments according to their initial orientation to group learn-
ing. To obtain a high extent of effectiveness of the learning process, there is a need for the charac-
terization of learners according to their tendency for group and individual work and to balance the
groups in accordance with these features.

In sum, we recommend further investigation of the process of collaborative knowledge building
in e-learning environments. The relationship between the individual and the group components in
the process of collaborative knowledge building deserves further elaboration and investigation in
various learning environments. Different learning orientations of the participants towards collabo-
rative learning on one hand, and the use of argumentation as a mechanism of knowledge con-
struction on the other hand, may contribute to the results of further comprehensive studies.
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