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Abstract: The broad field of Gcomputers in educationOincludes a diversity of approaches
to using computers for learning. Each approach is based on an epistemology: a theory of
how knowledge is gained. In this presentation, | will characterize the uses of technology
and their corresponding epistemologies. | will single out intersubjective epistemologies as
timely for research and practice, and call for development of technologies that offer social
affordances and resources for meaning-making. The study of intersubjective
meaning-making requires interactional analyses, but in new forms that transcend some of
the assumptions and limitations of microanalysis and that can be coupled with other
methodologies. The presentation illustrates these ideas with my research program on
representational affordances for collaborative learning.
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1 Introduction

The broad field of "computers in education” indudes a diversity of approaches to usng
computers for learning. For example, we can find technology used as a publication
medium, to present information or problems; as task-oriented tools for aiding performance,
keeping track of information and organizing thelearne’'s activities; as conaeptual tools for
relating features of problem ingances to useful abdractionsor expressing and testing the
learner@® own idess, as a communication medium throughand with which learners engage
with each other in peer tutoring, argumentation, or collaboration in making sense of a
dgtudion; and as a proxy for theteacher, selecting the next problem or activity, selecting
learning partners, giving hints or correcting errors during performance, and confirming or
correcting learnesO solutions Each of these approaches is based on assumptions
concerning learning and how technology can suppott it. These assumptions should be
identified and used to guide design in a dialoguebetween theory and practice [26]. New
forms of technology-mediated learning are possible if we re-examine our bdiefs about
learning and the roles of media in learning. My keynote presentation will provide an
oveview of my own quest. This extended abdract outlines the ideas to be covered and
provides a bibliography for those who wish to pursue some of these ideas further. | first
summarize relevant theories of how knowledge is ganed, caled epistemologies. | then
single out intersubjective epistemologies as mog timely for research and practice, and
suggest lines of investigaion into sodal affordanaes throughwhich technology media can
serve intersubjective meaning-making at variousscales. Thereader isreferred to [30] for a
more developal account of the material of this presentation, focused on the field of
computer-suppoted collaborative learning (CSCL).



2 Epistemologies of Learning

When the actud practices of our field are examined, we find that a great deal of work is
based on a knowedge communication epistemology. Knowledge communication is Qhe
ability to cause and/or support the acquisition of one@® knowledge by someoneelse, via a
restricted set of communication opeaation) [39]. Research conduded unde this
epistemology examines how to more effectively generate or facilitate communicationsthat
Qause andlor suppotO the desired acquisition of knowledge The best work in this
paradigm (e.g., [2]) eschews a simplistic view of learning as the trander of information
from outside to indde the learna’'s head, and treats knowledge communication in the
context of condrudtivist and interactional stances, consdered beow.

A condrudivist epistemology [21, 37] emphasizes the agency of the individud learner
in the learning process. Learning can only happen throughthe learner@ efforts at making
sense of the world, althougha mentor might arrange for the learner to have chdlenging
experiences in order to accelerate the change process. Mog researchers do not take
condrudivism to its solipgstic extreme, butingead view sodal interaction as hdpful and
even essential.

Interactional epistemologies are diverse, and indude accounts tha emphasize both
individud and soda agency. With individual agency, the individud is the unit and agent
of learning yet this learning can be enhanced through soda interaction. Examples indude
cognitive dissonance theory [8] and sodo-cogritive conflict theory [6]. Contribution
theory [3] is interactiond in its account of the condruction of Gommon groundQbut is
yet based on an individud epistemology asit does not explain how knowedgethat did not
predae the communication is jointly congructed within the communication process. At
the bounday of individud and sodal agency, we find Vygotsky@ [38] oft-cited
observation tha developmental learning through sodal interaction can be undestood as
theinterndization of interpersond processes as intrapersond processes.

I nter subjective epistemologies are interactiond epistemologies with soda agency: they
locate meaning-making and even learning at the group level. In a distributed or group
cognition account, the group and its cultural/technological artifacts collectively conditute
the prope unit of andysis[11, 28]. Knowledge and meaning can be undestood as jointly
created through interaction: learning congsts of this interaction [16]. An intersubjective
epistemology is distinguished from grounding in tha interpretations emerge within the
interaction, and so are shared from the outset.

Learning is also coneived of as a community level phenomenon. A participatory
epistemology sees learning as a process of increasing paticipaion in the practices of a
community [19], condructing persond and collective identity [40]. Anothe community
level epistemology is knowedge building [25], the enterprise in which a community
intentiondly expands its cultural capital by reflecting on limits of undestanding and
choosng actionstha address these limitations

3 Intersubjective Meaning-Making

In my own andysis of CSCL [30], | single out intersubjective epistemologies as those that
we mog need to undestand, at both the interpersond and community levels. Given the
pervasive soda naure of learning, | maintain tha this emphasisis of importance for other
research communities such as the ICCE community. Intersubjective epistemologies lead to
chdlenging unanswvered questions How is it possible for learning, usudly conceived of as
a cogntive fundion, to be distributed across people and artifacts [24]? Wha is the
relationship of the change process we call Ondividud learningOto tha indvidud(®
paticipaion in sodaly accomplished learning? The study of intersubjective learning is



needed because we already have a subdantia body of work on individud learning and on
how the cognitive processes of paticipants are influenced by sodal interaction, while
intersubjective learning is currently not prominent as a topic of study in our field (notable
exceptions indude [1, 16, 23, 27]). An intersubjective perspective will hdp designas
undestand how technologies can fundion as mediating resources in learning. In [30] |

arguetha QearningOis a judgment we make about the consequences of an activity, and to
undestand this accomplishment we mug necessarily study the practices (the activity itself)
of intersubjective meaning-making: how people in groupsmake sense of situaionsand of
each other.

4 Implications for a Research Agenda on Social Affordances of Technology

In[30] I identify two distinct ways in which technology is applied to suppot collaborative
learningN as a communication medium and as congraint (see aso [10].) Both paadigms
are limiting from an intersubjective meaning-making perspective, but both can contibute
to a synthesis. Richea communication media are needed, paticularly with respect to
suppoting the indexical nature of human communication [20]. Guidance for a learning
agendais needed for both discipline-specific practices and learning trajectories and for
processes of intersubjective meaning-making, but without limiting creativity by
excessively rigid scripting of action. In order to achieve advancements in these forms of
suppot, we need to better undestand the ways in which practices of meaning-making in
the context of joint activity are mediated through designed artifacts [15] and apply this
undestanding to design fundanentally sodal technologies tha are informed by the
affordanes and limitations of thos technologies for mediating intersubjective
meaning-making.

Theremainde of this pgper identifies some uniquesodal affordances of computationd
technology for intersubjective meaning-making, suggesting lines of investigaion in
research and design.

Negotiation Potentials. Any medium offers certain potentials for action. Participants
may feel an obligaion to obtain agreement on modifications to shared workspaces. The
potentials for action offered by the medium can therefore guide interactionstowardsideas
assodated with the afforded actions [34]. If we would like users of our technology
medium to focus on paticular aspects of a problem, how can the medium be designed to
prompt for actionstha require negotiation of these aspects?

Referential Resource. Jointly condructed representationsbecome imbued with meanings
for the participants by virtue of having been produced through a process of negatiation.
These representationd condituents then become a rich referential resource for
conveasation [33], facilitating elaboration on previous concgptions Rathe than beng
vehicles for communicating expet knowledge representations become objects about
which learners engage in sense-making convesations[23] and can be designed to lead to
produdive convesation. How can we make salient that which learners would produdively
interpret, elaborate on and relate to new information or ideas?

Integration. The computationd medium can leave a pesistent record of activity [5].
How can traces of interaction and collaboration be designel to foger appropriate
awareness of prior conagptionsand the meansto reference these in subsquent interactions
so tha they may beintegrated with new information and ideas?

(Im)ymutable Mobiles. The mohility of digital inscriptions provides oppatunities for
recruitment of partneas in the sense-making process [18] and suppots continued
engagement in tha process. How can we exploit this propety of technology for its
potential to make new sodal alignments and thear interactionspossible?



Reflector of Subgctivity. Computationd media can be designed to foger group
awareness [17], visudize conflict or agreement between membes [12], or project
representations of self into a sodal representation [14]. In wha ways can we design
technology to mediate intersubjectivity by reflecting activity, subjectivity, and identity?

Trajectories of Participaton. Technologies offer sodal affordances for paterns of
paticipaion ove larger spans of time and collections of actors [22]. How can we
encourage produdive entanglement of multiple individud trajectories of participaion by
selectively making thdr contibutions salient and hence available for subsquent
interpretation by others?

My colleagues and | have been engaged in work on sodal affordances of technology
since we first realized tha the visudizations and coach of Belvedere had significance
primarily (if a all) in how they affected peer interaction [36]. This began alineof work on
representationd guidance [31] tha investigated negotiation potentials [34], referentia
resources, and integration [33]. More recently, we have brought this work to an
asynchronous paradigm [35], and have begun a new line of work examining the
fundamental practices by which people appropriate the affordances of certain media for
written communication [7].

S Analysis of Intersubjective Meaning-Making

Althoughsome of owr prior work has been in a quantitative experimental paradigm, we
have foundtha the study of intersubjective meaning-making requires coordinaed use of
quditative interactiond anayses [4]. Quantitative methodsaggregae over many sessions
obscuring the actud procedures by which participants accomplish learning through the
affordances of online media [16]. Methodsfor studying the interactiond congruction of
meaning are available [13, 9], but have largdy been developed for brief episodes of
face-to-face daa, and do nat scale well to online learning where media resources, time
scale, and synchronicity al differ. This andytic tradeoff between scalability and fiddity
mug be resolved in order to inform the design of improved online learning environments
and paticipaion structures tha engage paticipants more deeply in intersubjective
meaning-making during collaborative inquiry. My research group has been working on
this problem for several years now [29]. As our current progress is reported elsewhere in
this proceeding [32], it will not be detailed here. The short-term objective of the work
reported in [32] is to scae up sequential and interactiond andysis to distributed and
asynchronousinteractions while remaining grourded in participants use of media. The
longterm objective of the entire enterprise discussed in this extended abdract is to obtain
a desp undestanding of how learning is accomplished interactiondly in
technology-mediated setting, and then to offer learners environments tha provide the
resources and guidance they need for engaged learning.
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