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INTER-ANIMATION AND POLYPHONY IN COMPUTER-
SUPPORTED COLLABORATIVE LEARNING

Stefan TRAUSAN-MATU?, Traian REBEDEA?

Rezumat. Lucrarea prezinta o noud viziune asupra invatamantului colaborativ sprijinit
de calculator care foloseste mesageria instantanee (“chat”), plecind de la perspectiva
dialogica a Iui Mihail Bahtin. Sunt discutate rolul interanimarii, al discursului si
polifoniei in conversatiile chat, in particular si in texte, in general. Este propusa o teorie
a invatamantului colaborativ sprijinit de calculator, bazata pe dialogismul lui Bahtin si
al muzicii polifonice. Chaturile pot deveni “mijloace de a sprijini gandirea”, daca apare
interanimarea si structurarea polifonica. Lucrarea prezinta si instrumente software de
analiza, care faciliteaza vizualizarea firelor de discutie si influentele pe care o replicda o
are asupra celor urmatoare. Astfel de instrumente pot ajuta elevii si profesorii sd
evalueze si sa imbundatateasca procesul de invatamant.

Abstract. The paper presents a new vision of Computer-Supported Collaborative
Learning using instant messenger, starting from the dialogic perspective of Mikhail
Bakhtin of chats. The role of inter-animation, discourse and polyphony in chats, in
particular, and in texts in general are discussed. A theory is proposed for Computer-
Supported Collaborative Learning, based on Bakhtin’s dialogism and polyphonic music:
Chats may become real “thinking devices” if inter-animation and polyphonic structuring
occurs. The paper also describes implemented software tools, which facilitate the
visualization of the threads in a chat and the influence that an utterance has on the
subsequent ones. Such tools help both teachers and learners to evaluate and enhance the
learning process.

Keywords: Computer-Supported Collaborative Learning, CSCL, Bakhtin, polyphony, inter-
animation, chat

1. Introduction

In recent years, in the context of the intensive use of Internet communication tools
like instant messengers (‘“chats”, for example Yahoo Messenger
http://messenger.yahoo.com/), many mundane activities involving natural
language communication and collaboration are transferred from face-to-face
toward virtual, online contact. This is also the case for learning which now may be
performed in small virtual groups using chat systems [16]. Therefore, a new
approach, Computer Supported Collaborative Learning (CSCL) became an
alternative or supplement to classical learning.
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Koschmann [9] proposed Mikhail Bakhtin’s dialogism [2, 3] as a paradigm for
work under the CSCL paradigm, emphasizing multivocality and polyphony as key
features of this theory. Wegerif [21] joins, considering also dialogism as a basis,
which can be used for developing tools for teaching thinking skills. He
emphasizes the role of inter-animation as a desideratum for a successful
collaborative learning process. However, until now, almost no investigations and
developments were performed on how these ideas could effectively be used for
the analysis of CSCL dialogs and for the implementation of supporting computer
tools. The research presented here started from the idea to fulfill this lack,
investigating how Bakhtin’s theory of polyphony and inter-animation can explain
some phenomena that appear in CSCL chat conversations and how this theory can
be used for the analysis and the support of collaborative learning chat
conversations. Moreover, several computer tools were implemented and
investigated [18].

Computer Supported Collaborative Learning is not only a consequence of the
spread of Internet communication tools. It is also a new approach in computer-
based support tools for learning because it is a paradigm shift from a knowledge
transfer perspective (knowledge as a commodity that can be transferred or
acquired from a recipient to someone’s mind) to a socio-cultural view (knowledge
is built socially [9, 16]). The socio-cultural learning paradigm was initiated by
Vygotsky [20], and had a permanently increasing influence on learning theories,
especially after the evidence of the limitations of the Intelligent Tutoring Systems
paradigm, based on the knowledge acquisition model [9]. As Deborah Hicks
mentioned: "Learning occurs as the co-construction (or reconstruction) of social
meanings from within the parameters of emergent, socially negotiated, and
discursive activity" ([8], quoted also by Koschmann [9]). The same idea is
introduced also by Sfard [15]: “rather than speaking about ‘acquisition of
knowledge,” many people prefer to view learning as becoming a participant in a
certain discourse”.

The paper continues with a presentation of Bakhtin’s ideas and how they may be
used for a theory of CSCL. The third section describes several software tools for
analysing chats, which implement the theory introduced by the author.

2. Bakhtin and CSCL

Polyphony, inter-animation and other basic ideas introduced by Bakhtin are very
well suited for building a theory of CSCL using instant messenger dialogs
(“chats”). In learning, students have to understand the domain they learn and they
have also to learn how to think. In addition, they need to become able to emit
competent utterances, to build discourses, to communicate, to become members of
a community of knowledgeable persons in the studied domain and to master the
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specific speech genres. For all these problems, useful suggestions may be found in
Bakhtin’s work, as we will see below. Moreover, Bakhtin’s ideas may be used for
implementing computer programs for analyzing students’ chats in order to
automatically give them feedback and grades [5, 18].

A desideratum of any learning process is that students achieve understanding of
taught concepts. A suggestion about how to do it is implicitly provided by
Voloshinov: “Any true understanding is dialogic in nature. Understanding is to
utterance as one line of dialogue is to the next” [19]. From this perspective,
dialogue is fundamental in understanding. Nevertheless, Bakhtin’s dialogue
should not be reduced only to a true, face-to-face conversation, where we can hear
only the voices of the talking persons. Dialogue is a fundamental feature of human
language-based communication and the extension of the concept of voice should
be enlarged. Even inner speech is, as Vygotsky also noted, a “unique form of
collaboration with oneself” [6].

Dialogue occurs also in any written text, Bakhtin’s dialogism becoming a
substrate for a theory of how people think, learn and understand. This is in
consonance with Lotman’s conception of text as a ,thinking device” [22],
determining that:

“The semantic structure of an internally persuasive discourse is not finite,
it is open; in each of the new contexts that dialogize it, this discourse is
able to reveal ever new ways to mean” [2].

Text becomes an opening toward dialogue, a thinking device that cultivates
understanding and learning. In the same time, dialogue may be extended towards
any text and even any human kind of communication, for example based on sound
and image. In fact, polyphony in music is an elaborated dialogue in which a series
of voices construct a coherent discourse. It can become even a model for
achieving coherence in a community of voices in general, for example a group of
students that construct knowledge learning together or a group of researchers that
perform creative activities for example in design. In our work, we take this
polyphonic model for analyzing and assessment of Computer Supported
Collaborative Learning.

In the same idea, utterances at Bakhtin have a wider extent than it is considered in
computational linguistics [11]. They range “from a short (single-word) rejoinder
in everyday dialogue to the large novel or scientific treatise” [4].

An important fact, as Wertsch remarked, is that “an utterance can exist only by
being produced by a voice” [22]. Moreover, as Bakhtin emphasized, each
utterance is, in fact, filled with a multitude of voices, it cannot be separated from
the communities in which men live and from the others:
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“The very being of man (both external and internal) is the deepest
communion. To be means to communicate.... TO be means to be for
another, and through the other, for oneself” [3].

CSCL is essentially based on community work. Here also Bakhtin has a very
interesting suggestion. Communities of voices have an additional, unmerged
character:

“The intersection, consonance, or interference of speeches in the overt
dialog with the speeches in the heroes’ interior dialogs are everywhere
present. The specific totality of ideas, thoughts and words is everywhere
passed through several unmerged voices, taking on a different sound in
each” [1].

This dual nature of community and the individuality of voices are expressed by
Bakhtin also by the concept of polyphony, that he considers one of the main
merits of Dostoevsky novels [1]. The relation of discourse and communities to
music was remarked also by Tannen: “Dialogue combine with repetition to create
rhythm. Dialogue is liminal between repetitions and images: like repetition is
strongly sonorous” [16].

A very important idea brought by Bakhtin, related to the above-discussed
characteristics of utterances, is that of speech genres, that determines “definite and
relatively stable typical forms of construction of the whole” [4]. Speech genres
may be seen also as an additional form of coherence besides intentional and
attentional states identified by [7]. To acquire knowledge may be seen as the
ability of building a discourse in a given speech genre (e.g. mathematics): “to
learn is to become a skilled member of communities of practice .... and to become
competent at using their .... speech genres” [16].

Discourse, together with dialogue, has a much complex meaning in Bakhtin’s
(and Voloshinov and Medvedev) writings, getting the position of a prime
philosophical category:

“Bakhtin profoundly redefined the Word itself and attempted to infuse it
with its original Greek sense of logos (“discourse”). For Bakhtin, words
cannot be conceived apart from the voices who speak them; thus, every
word raises the question of authority” [6, 12].

Mihailovic goes even further, saying that Bakhtin’s “slovo” denotes sometimes a

"communality of those interacting with it and not any particular word or
utterance", with “roots in ancient Greek and theological sources (...)
Interpenetration (vzaimo-proniknovenie) is a term that Bakhtin frequently
uses to characterize dialogue [12], a perspective at odds with the idea of
‘mixing’.* [14].
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In the same philosophical context, Bakhtin considers that between ideas and
words is a very important relation:

”The idea is a living event .... In this respect the idea resembles the word,
with which it forms a dialogical unity. Like the word, the idea wants to be
heard, understood and ‘answered’ by other voices, from other positions.
Like the word, the idea is by nature dialogical” [3].

Bakhtin’s ideas, as also Wertsch remarked [22], are an elaboration of Vygotsky
theory [20] of speech internalization: “For Vygotsky, the word is a powerful
amalgam: part sign, part tool, it is the significant humanizing event” [6]. From
another point of view, "discourse lives on the boundary between its own context
and another, alien, context" [2]

An essential attribute of narrative, of discourse is that it has sense only if there are
at least two persons. We could say, of course, that we many times think,
individually, we remember stories or we organize our experience in an internal
discourse. Thinking is, in fact a discursive activity. Bakhtin remarked the
“primordial dialogism of discourse” [2], that the

“dialogic orientation of discourse is a phenomenon that is, of course, a
property of any discourse. On all its various routes towards the object, in
all its directions, the word encounters an alien word, and cannot help
encountering it in a living, tension-filled interaction. Only the mythical
Adam, who approached a virginal and as yet verbally unqualified world
with the first word, could really have escaped from start to finish this
dialogic inter-orientation with the alien word that occurs in the object.
Concrete historical human discourse does not have this privilege: it can
deviate from such inter-orientation only on a conditional basis and only to
a certain degree.” [2].

That means that narratives, that discourse as the essence of language, is a multi-
voiced, a sharing, a collaborative activity, even if we are alone on a deserted
island: “an utterance belonging to a particular speaking subject and outside this
form it cannot exist” [4].

Moreover, discursive voices weave in a polyphonic texture, feature that he
admired so much in Dostoyevsky’s novel, characterized as “a plurality of
independent and unmerged voices and consciousnesses” [3]. However, polyphony
is not only a randomly overlay of voices, it has musicality, it is in fact one of the
most complex type of musical compositions, exemplified by the complex
contrapuntal fugues of Johann Sebastian Bach.

“When there is more than one independent melodic line happening at the
same time in a piece of music, we say that the music is contrapuntal. The
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independent melodic lines are called counterpoint. The music that is made
up of counterpoint can also be called polyphony, or one can say that the
music is polyphonic or speak of the polyphonic texture of the music.” [13].

Discourse in Bakhtin’s vision, by its multi-voicesness and inter-animation is
almost obviously related to collaborative learning, being in fact associated with
group cognition in CSCL.: “The discourse-based conception of group cognition as
proposed here rejects Descartes’ notion of thinking as a mental activity of
individuals.” [16].

The central ideas in CSCL are collaboration and the introducing of another vision
on how we should consider learning.

Learning is viewed as a process of knowledge construction and, what is very
important, knowledge is no more considered something exclusively personal,
something that is inside our mind and may be represented in some symbolic
structures (as is stated in artificial intelligence and cognitive theories). Instead an
individual mind perspective and instead considering learning as a transfer of a
commodity named knowledge from a teacher to a student, in CSCL learning is not
only individual but also associated to discourse as group knowledge building, as
group cognition [15].

In this process, the main role is taken by the discourse, by the sequence of
utterances of the dialog of the participants in the collaboration, exchanged in a
human language: “knowledge is interactively achieved in discourse and may not
be attributable as originating from any particular individual” [16]. Moreover,
discourse seems to be more than a simple sequence of utterances. For example,
Tannen sees discourse as related to music and discusses about repetition,
dialogue, and imagery as means for creating involvement [17]. One essential
attribute that all the above have in common is repetition and, related to it, rhythm.

3. Computer-based tools for analyzing polyphony and inter-animation in
CSCL conversations

When somebody listens Johann Sebastian Bach’s fugues or even other classical
music works, she remarks how several themes and their variations are exposed,
developed and re-exposed by several instruments.

Moreover, these themes and their variations seem to inter-animate (even the name
of musical “fugue” expresses exactly the idea that several voices are “running”
and “chasing” one each other), becoming a playful ground for creativity (a
particular type of polyphonic musical piece is called even an “invention”).

As we have seen in the previous section, Bakhtin used the musical metaphor for
linguistics, considering that “the voices of others become woven into what we say,
write, and think” [9].
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Therefore, for analyzing CSCL chats, it is a good idea to investigate how voices
are woven in discourse, how themes and voices inter-animate in a polyphonic

way.

This is important not only to understanding how meaning is created but also for
trying to design tools for support and evaluation.
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Fig. 1. Several threads in a chat.

During conversations, each of the participants introduces new variations or
derivates on the theme of the chat or iterates an already uttered theme variation.
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Similarly to a musical piece, the chats for CSCL have a main theme, a topic that
is, for example, the problem to be solved or the product to be designed by the
students.

This theme generates threads of discussion containing interactions that may be
identified and classified according to classes of interaction patterns. These threads
contain variations (sub-topics) of the theme, in the same way as musical
variations. One fundamental issue in polyphony is the presence of several
participants (or “voices”) uttering (“singing”) in an unitary way in a given
moment. Among the participants, short dissonances may appear, but these are
“solved” and a unity is obtained. In this longitudinal-transversal space, voices
behave in an unity-difference manner (or centripetal-centrifugal [2]) and display
inter-animation patterns.

As an example, let us consider a chat, from which an excerpt is presented in figure
1, performed by students at a Human-Computer Interaction course at the
Computer Science department of the “Politehnica” University of Bucharest. They
had to discuss about what facilities and tools should have a collaborative
environment. Among their utterances, several links may be easily discovered, for
example repetition, as mentioned above.

The links among utterances form threads. In figure 1 are emphasized three such
threads, which include only very simple links: repetition of words. All these
threads, in addition to their intrinsic longitudinal nature, due to their co-presence
in the same time, influence each other, inter-animating in different ways. For
example, in figure 2 is represented a part of the inter-animation process among the
students in the development of the threads of the links in figure 1. Time flows
from left to right and the same representation of the themes is kept. In addition to
the sequential dimension of themes development, in the same figure are
represented also (by thick arrows) three interactions between themes, which may
be considered as transversal interaction patterns (two divergent and one
convergent).

S o/

FORUMS

Fig. 2. The longitudinal-transversal dimensions.
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Specific inter-animation patterns may be identified along each of the unity and
difference dimensions in a chat [18]. In CSCL, each of these patterns may be used
for automatic abstraction of useful data, either for the participants in a chat, or for
teachers, towards evaluation purposes. A graphical representation of chats was
designed and implemented [18], in order to facilitate an analysis based on the
polyphony theory and to permit the best visualization of the conversation. For
each participant in the chat, there is a separate horizontal line in the representation
and each utterance is placed in the line corresponding to the issuer of that
utterance, taking into account its positioning in the original chat file — using the
timeline as an horizontal axis (see figure 3). Each utterance is represented as a
rectangular node having a horizontal length proportional with the textual length of
the utterance. The distance between two different utterances is proportional with
the time passed between the utterances [18].
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Fig. 3. Automatically detected links.

One of the most important goals in any collaborative learning process is the
assessment of the contribution of each learner. For CSCL using chat
conversations, in order to determine the contributions of the participants, a
graphical representation was implemented starting from the polyphonic theory
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and the analysis method [18]. The evaluation of the contributions of each learner
is considering in what degree they have influenced the conversation. In the terms
of our polyphonic model, we evaluate in what degree they have emitted strong
utterances that influenced the following discussion, or, in other words, in what
degree the utterance became a strong voice. An utterance is considered strong
(itis becoming a strong voice) if it influences the continuation of the
conversation. The contribution of each participant is computed by accumulating
the strengths of the utterances she emitted [18].

250

200

100

|+Ale>:Ganner+|oana doina Doma—-—-]

Fig. 4. Evaluation of the evolution of the contribution of the participants.

The automatic analysis considers the inter-animation patterns in the chat. It uses
several criteria such as the presence in the chat of questions, agreement,
disagreement or explicit and implicit referencing. The diagram is generated using
a series of parameters like: implicit and explicit reference factors, bonuses for
agreement, penalties for disagreement, minimum value for a chat utterance,
penalty factors for utterances that agree or disagree with other utterances as these
utterances have less originality than the first ones. In addition, the strength of a
voice (of an utterance) depends on the strength of the utterances that refer to it. If
an utterance is referenced by other utterances that are considered important,
obviously that utterance also becomes important.

Conclusions

Bakhtin’s ideas may be used as a basis for understanding phenomena in
collaborative chats. A theory was proposed for CSCL, starting from the
polyphony and inter-animation phenomena. Moreover, software tools were
developed for vizualizing and analyzing the chats. Experiments were performed
which demonstrate the usefulness of the tools for both students and professors.
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