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Abstract

Researchers have argued that tools for online
learning should provide representational support for
the conceptual structure of a problem area in order to
address issues of coherence and convergence and more
effectively support collaborative knowledge
construction. The study described in this paper sets out
to investigate the merits of knowledge representations
and of two alternative ways they may be related to
discussion tools: embedded or linked. Analyses
conducted to date suggest intriguing process and
outcome differences to be investigated in future
analyses. The paper also offers a methodological
contribution: a paradigm for practical experimental
study of asynchronous collaboration. Prior research
has focused on face-to-face and synchronous
collaboration due to the pragmatic problems of
conducting asynchronous studies. It is crucial to
understand how to support collaborative knowledge
construction in asynchronous settings prevalent in
online learning.

1. Introduction

The use of electronic media for online learning has
expanded greatly in the past decade [1], yet too often
implementations use pre-existing Internet technology
to “deliver” conventional but ineffective pedagogical
approaches, rather than adopting or inventing new
technologies specifically designed to support effective
approaches to learning. Decades of research on
learning and instruction have shown the importance of
learners’ active participation in expressing, testing, and
revising their own knowledge (e.g., [2-4]). Therefore,
electronic media should support such engagement,
leveraging the computational medium’s strengths for
education: its representational and analytic capabilities,
its interactivity and networking support for
collaboration.

Two sets of findings motivated the present research:
(1) the impact of representational aids, such as

dynamic notations, knowledge maps, simulations, etc.,
on individual problem solving (e.g., [5-8]) and learning
(e.g., [9-12]); and (2) the importance of social
processes such as collaboration and mentoring to
learning (e.g., [13-17]). Until recently, there has been a
lack of research on how these techniques—
representational tools and collaborative learning—may
be constructively combined. Exceptions include [18],
[19], and [20]. The limited comparative research
available suggests that the form of representations used
by learners during collaborative inquiry can lead to
different forms of learning discourse. This effect has
been shown both with representations that are
constructed by learners during collaboration [20] and
with representations used as a medium of discourse
[21, 22].

A separate but related line of research on computer-
mediated communication (CMC) has identified several
problems related to typical discourse representations
through which people communicate online (e.g,
threaded discussion and chat). These problems include
incoherence due to the violation of discourse
conventions for topic maintenance [23] and lack of
convergence, due to the intrinsically divergent
representations used in threaded discussion [24]. The
shared agreement or knowledge being constructed
through the discourse is not made explicit by typical
CMC tools, and hence it is difficult to find relevant
contributions, place one’s own contribution in the
relevant context, or quickly assess the outcome of the
discourse [25, 26].

The fundamental problems are a lack of integration
of discourse representations with other representations
and a lack of explicit construction of the desired
outcome of the collaboration, leading to weak support
for online knowledge-building discourse. In response
to these problems, Suthers [25] proposed better online
support for artifact-centered discourse (discourse that
makes reference to and is tightly integrated with visual
or textual artifacts), and suggested that synergistic
benefits may be obtained if these artifacts are also
knowledge representations. That is, the evolving
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