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Abstract

This paper reports an empirical study comparing the roles
of representations in supporting face to face versus
distance collaborative learning. Findings indicate that
while face to face collaborators primarily use knowledge
representations to summarize verbal reasoning,
distributed collaborators also use knowledge
representations to propose ideas before they are
discussed, particularly ideas supported by the categorical
affordances of the knowledge representation medium. The
work suggests that designers of online learning
environments should support fluid crosstalk between
multiple representations, because online discussions will
be distributed across all available representations

1: Introduction

Online collaborative learning intrinsically requires that
learning be mediated by external representations. These
representations may include discourse representations
such as the chat rooms and threaded discussion tools by
which learners and teachers communicate in their native
language [2], disciplinary representations such as
visualizations and designed artifacts [4, 5], and knowledge
representations such as symbolic representations of one's
theories and reasoning [8]. Unlike the spoken discourse of
proximal collaboration, the discourse in distance
collaboration takes place in a software-supported
representational medium. Given the total reliance on
external representations in online collaborative learning, it
is appropriate to ask how these representations should be
designed to facilitate collaboration. Of particular interest
is coordination between the different types of
representations listed above [1, 3, 13].

Our prior work on external representations in face-to-
face collaborative learning situations has shown that
differences between representational notations can
translate into differences in the focus of learners' discourse
and collaborative activities [6, 9, 10]. As a first step

towards understanding how representations might
influence collaboration in distance collaboration
situations, we undertook a study of how learners’ use of
representations changes between face-to-face and online
collaboration. Specifically, the study reported in the
present paper compares Proximal (face to face) with
Distal (synchronous collaboration via networked software)
conditions. We considered two divergent hypotheses: (1)
The influence of representations in the Distal condition
will be weaker because of the lack of implicit “taken as
shared” meaning that results from working together in
front of a physically shared display, and because of the
greater difficulty of utilizing the representations as a
resource for conversation through gestural deixis
(identifying referents in the extralinguistic context by
pointing). (2) The influence of representations in the
Distal condition will be stronger because participants may
rely more on them for their communication in the absence
of face-to-face communication. Our results showed that
the distribution of activity was quite different between the
Proximal and Distal groups, and that this distribution
provides evidence of both predicted influences.

2: Method

We compared the activity of participants in face-to-
face collaboration (Proximal) to the activity of participants
in synchronous distance collaboration (Distal). Both
groups were given the identical task of exploring an
unsolved “challenge problem”—presented as a series of
textual web pages—by recording data, hypotheses, and
evidential relations in a graphical knowledge
representation as they encountered them.

2.1: Participants

We recruited 20 students in self-selected, same-gender
pairs, out of introductory biology, chemistry, physics, and
computer science courses at the University of Hawai`i.
Participants were all under 25 years of age and were
native English speakers.
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discourse takes place in addition to being the topic of
discourse: ideas are often first proposed in the Graph
medium and then subsequently discussed. In contrast,
Proximal collaborators tended to discuss and agree on
changes to the Graph representation before carrying out
those changes.

Perhaps the major conclusion to be drawn from this
study for the design of software for online learning is that
close attention must be paid to the coordination (both in
the design and in use) between multiple representations. If
users are able to modify more than one type of
representation, the discourse process will not be confined
to the medium provided for discourse: it will be
distributed across all mutable representations. Therefore
the software should support fluid crosstalk between all
representations by making the relationships between
different representations and between acts on those
representations clear. Improving linkages between
representations is the subject of recent work in our
laboratory [7, 11, 12] as well as of work by others [1, 3,
13].

Limitations of the study include the artificial task and
laboratory setting and the short duration of participantsÕ
work with the representations. Further research should
seek to corroborate our results in more authentic settings
and explore the effects of variables such as representation
type, task domain, asynchronous versus synchronous
interaction, and different student populations. Of
particular interest to this conference is the question of
whether the effects reported vary between cultures in a
systematic manner.
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