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Introduction

The contributions 1o this issue of the Newsletter result
from an intemational scientific collaboration that has
continued uninterrupted for more than a decade, although
the specific articles focus on joint research carried out over
the past three years, The early history of this work is
associated with the exchange program between the Soviet
Academy of Sciences and the American Council of Leamned
Societies. For the entire history of this exchange, Boris F.
Lomov was the official representative of Soviet psychol-
ogy, and since 1976, Michael Cole has been the official
representative of the American psychology. A long stand-
ing goal shared by both Sovict and American participants
has been the constitution of a geniune, ongoing, collabo-
rative project,

To our great sorrow, Boris Lomov dicd in July of this
year, on the eve of a symposium on the topic of commu-
nication and cognition at which his long time co-worker,
Alexandra Belyaeva and her colleagues in the Communi-
cation Laboratory of the Institute of Psychology (Acad-
emy of Sciences), were (o0 present, jointly with American
colleagues, the mostrecent results of their collaboration in
the study of computer/telecommunications mediaied in-
teraction and cognitive development. Even as we moumn
the passing of a long time collcague and friend, we recoup
some satisfaction from fulfilling one of his long term
goals: Soviet-American scicntific collaboration.

Two early steps that eventuzted in the current project
were the creation of the Communication Laboratory at the
Institute of Psychology in 1979 and the move of the
Laboratory of Comparative Human Cognition from
Rockefeiler University to U.C. San Diego in 1978 where
it came 10 be closely associated with the Department of
Communication. During the carly 1980’s, there was an
exchange of symposia in which scholars from the US and
USSR compared views on the theoretical relationships
belween communication, cognition, and development as
well as exchange of junior rescarchers, who familiarized
themsclves with the research traditions of their colleagues
across the Altlantic,

A next important step came in 1983 during a symposium
on development in Moscow when Cole carried with him
a compuler diskelle containing a program writlen by Jim
Levin, thena member of LCHC, and suggested that Soviet
and American researchers emulate the pioncering work of
Levin and his colleagues in organizing joint activity

among school children through a computer network (See
the July, 1983, issue of this Newsletter for a descriptionof
early LCHC research on this lopic).

1t required almost two years to solve the social and
technical problems associaled with Soviet-American .
computer-mediated interaction. In October, 1985 we ini- .
tiated the first use of icleccommunications contacts through
Teleneton The Source and EIES (The Electronic Informa-
tion Educational Scrvice), The next several months of
activity were devoted aimost entirely to efaborating the
legal and technological base for the work. In the summer.
of 1986 Alexandra Belyaeva and Viadimir Teremetsky
(from the Institute of Auiomated Systems which is the
central networking agency in the USSR) visited LCHC at
which time the teleconference analysed in one of the
articles presented below was conducled. By October,
1986, we had exchanged more than 4000 pages of text. In
the remainder of 1986, intensive discussions were con-
ducted 10 specily a common strategy of research and -
identify likely partners. In the summer of 1987 we con-
ducted our first pilot study, a simplified sitvation in which
children in 1wo locations, summer camps in the US and
USSR infcracied around selecied common sofiware in
1asks designed jointly by adultresearchers at the two sides.

It was not until the fall of 1988 that regular interaction
among children in the USSR and the US was established
on an ongoing basis. Simultancously, researchers on the
two sides intensificd and broadened the scope of their
interactions, leading 1o the current confliguration of joint
research with 3-4 sites in both the US and USSR interact-
ing on a regular basis, and researchers in other countrics
beginning to add their voices.

On the last page of this issue is a listing of the people who
are currently involved in the project and many of those
who have been involved at different times in its history.
We are surprised to note the size of our "small project;” the
numbers belie the familiarity we fec! from collaborative
work, frequent communication, and simple survival over
time, ransformations, and tribulations. Itisimportant 10
note that other participants in the research sites, aithough
unlisted, are crucial pants of the work. The children and
their families, the staf{s at the schools and centers, college-
age students beyond those listed -- all have contributed
generously.

The articles to follow represent only a small proportion
of the joint work conducted so far, They are offered here
inthe hope that they will evoke comments and suggestions
that will enrich future efforts.

44 The Quarterly Newslelter of the Laborafor)'/ngompara:ive Human Cognition, July 1989, Volume 11, Number 3



Computer-mediated Joint Activity
in the Service of Human Development:
An Overview

A. V. Belyaeva
M. Cole

In this articie we will describe a program of scientific
research directed at several interlocking goals. At what
might be termed the highest level of the system, our
concem is o create a model of joint activity between
citizens of the USA and USSR that would transform their
conceptions of their historical circumstances in a fashion
mutually beneficial and acceptable to both countries. In
currently popular terms, our concern at this level of
activity is with the formation of a global consciousness.

A common assumption uniting this collaboration among
psychologists, sociologists, linguists, educators and
communications scholars is that human consciousness
arises in the course of communicative activily among
people with different interests and perspectives. Conse-
quently, consciousness cannot be studied “in vacuo.” As
A.V.Lektorsky (1984), the Soviet philosopher has pointed
out, concrete practical activily, cognitive processes, and
communicalion are intimately linked in the formation and
maintenance of consciousness.

In describing perspectives for study of the formation
and development of consciousness, E.P. Velikhov, V.P.
Zinchenko, and V. A, Lekiorsky (1988) urge the forma-

" tion of a“uniting link, 2 kind of conceptual bridge™ uniting
the interdisciplinary study of consciousness. Velikhov
and hiscolleagues consider the major task facing the study
of consciousness 1o be the creation of new methods and
evaluation of existing methods of interacting with both
individual and social consciousness, especially for pur-
poses of studying its development. Interpreting conscious-
ness as a “working” process that participates in and
constitutes the life process of human beings, the authors
emphasize the importance of a deeper understanding of
consciousness for dealing with practical problems of
raising a new generation under rapidly changing techno-
logical circumstances, We agree with these positions,
which provide important presuppositions for all of our
work in this project.

0278-4351180/745 $1.00 @LCHC

At what might be called the “second,” or “scientific-
political” level, we have sought toinvestigate the polential
of new communications technologies, in particular,
computer-mediated telecommunications networks, for
enabling scholars Jocated in the USSR and the USA 1o
cooperate on a daily basis 10 construct a mode] scientific
collaboration addressed to a social problem faced by
citizens of each country. This level constitutes the frame
for the practical activities which provide the context for
the needed new methods of interaction.

Finally, at what might be called the "lower,” “concrete
activity” level, which constitutes the actual concrete,
common object of activity, we have sought todemonstrate
the potential of the new information technologies, when
properly used, to promote cognitive and social develop-
ment among school-aged children.

These three levels of goals are deliberately connected in
the overall structure of the project in two ways. First,we
view the Jower level goals as a tool for achieving Lhe
higher level goals. That is, from the very beginning, we
conceived of the task of organizing new forms of cogni-
tively stimulating communicative activity among chil-
dren as an instrument for achicving a qualitatively new
system of scientific cooperation among the adults. Sec- -
ond, we believe that each jevel of activity is helpful in
providing a clearer understanding of the impact of new
technologies on the development of human consciousness
in the late 20th century, '

While implementing the three fevels of our model sys-
tem of computer-mediated joint activity, we have found
the [ollowing theoretical positions put forward by Velikhov
and his colieagues to be particularly relevant;

1. For purposes of both scientific research and human-
istic practice, there should be a tight link between the
process of investigating consciousness and the process of
consciousness formation within the research itself.

2. The study of consciousness requires a methodology
that employs conceptval schemas and models not only as
a means of description and representation, but alsoasa
means of conducting the research,

3. It is possible 1o study developmental changes in the
structure of consciousness at moments when there is a
shift from the subjective to the objective, from being for
oneself 10 being for another, by studying patterns of
coordination and discoordination among participants in
joint activity,

4, The process by which new states of consciousness
arise (what Velikhov et. al. refer to as “phase transforma-
tions™) is the source of both pedagogical and social opti-

s’ B
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mism. It is in such moments that something new emerges:
new actions, new images, new views of situations, and
ways of thinking.

We will proceed with this discussion of our progress to
date in sevéral steps, First, we will summarize briefly the
scientific-political events which resulted in the formation
of this project. These events determined both the higher
order goal which hasconstrained all of our activity and our
cheice of instruments for achieving that goal through the
organization of children's commanication. Second, we
will summarize the theoretical approach which has guided
this effort. Third, we will describe the overall strategy we
developed in the face of rather severe constraints on the
amount of resources available and oficn-severe resistance
from existing political and bureaucratic structure, Next
we will turn (o a summary of results obtained so {ar, first
in terms of constructing the required overall system of
interactions that would serve as a medium for achieving
both higher and lower level goals, and second in terms of
both the concrete new forms of work among the adults and
leamming/communicative activities of children,

The Initiating Events

This project grew out of efforts by Evgeni P. Velikhov,
Vice-President of the Soviet Academy of Sciences, and
David Hamburg, then-president of the American Associa-
tion for the Advancement of Scicnce and still-president of
the Cammegic Corporation, 10 demonstrate that, given
proper conditions, American and Soviel scientists could
work cooperatively together to solve problems of mutual
concern to both countries. It is worth mentioning that this
idea arose in 1985, at a time when relations between the
US and the USSR were quite strained; hence, any effort to
build mutual confidence was looked upon by the sponsors
of this work as a useful step toward reducing the dangers
of military conflict,

The concrete problem that the two men decided upon as
.& focus for their joint ¢ffort was the changes occuring in
the nature of educational activity owing to the introduoc-
tion of computers into the teaching/learning process. On
the one hand, the decision to focus on compuiers and
education as the concrete object of joint research was a
natural choice for both men, Dr, Velikhov had recently
been charged with the task of seeing to it that new
information technologies would be rapidly and widely
introduced not only into the Soviet education system, but
also into all manner of scientific work. Dr. Hamburg, as
president of the Camegie foundation, had a vital interest
in the improvement of American education, and il was

widely accepted that such improvements would require
intelligent use of the potential provided by computers.

On the other hand, the decision 10 focus on computers
and education was very complicated from the perspective
of their desire to create a model of peaceful joint scientific

aclivity, We will discuss four areas of special difficulty -

here. First, owing to many years of ideological confiict,
many citizens in both countries were deeply suspicious of
any form of joint activity which might expose their chil-
dreno*propaganda” thatcould undermine their Joyalty to
their own country's values, Whereas cooperation (for
example) in the area of joint verification of nuclear tests
could be considered a “purely technical™ problem, in
which the neutrality of science could stand as a technical
guarantor for political decisions, cooperationin the area of
education could easily be interpreted as opening up one's

children to foreign propaganda. Moreover, in so far as the:

project actualty results in improved educational perform-
ance by children in the other country, the results could be
seen as working against the long term interest of each
country in dominating the other,

The second arca of difficulty arose from markedly
different immediate priorities regarding computers and
education in the two countries. In the US, micro-proces-
sors were already becoming widespread and were begin-
ning to be used not only for teaching programming and

computer science, but as a tool for general education. A

special concern of both the American rescarchers and the
Camegie Corporation was the need 10 insure broad partici-
pation inthe still-new forms of computer-mediaied educa-

tion and especially to promote 2 markedly increased

participation in such activities by minority group children
and women. The special concerninthe USSR was 1o teach
programming languages and to train young people who
would godirectly into work systems demanding compuler
skills,

The third constraint was financial. This research project
was not a part of the existing Five Year Plan of any Soviet
institution, requiring in fact the cooperation of several
institutions for ils realization. Analogously, it was diffi-
cult for the American side 10imagine dropping itsongoing
work and to seck finances for the support of a large
cooperative project.

The final constraint we had to deal with was the marked
inequality of relevant technological achievements of the
two countries. All during the existence of this project, the
USSR has lagged far behind the USA in the availability of
the kinds of micro-computers which are at the heart of
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computerization of elementary school education. This
discrepancy gave rise to two closely linked difficulties.
First, there was fear on the American side that any joint
project would resultinan assymetrical transfer of technol-
ogy from the USA to the USSR. Second, there was an
almost-total lack of the basic equipment needed on the
Soviet side to carry out the joint research: very few
computers that could run even the simplest of software
packages then (and now) in use in American schools,
virtually no telecommunications modems available to the
Soviet researchers, telephone lines of notorious unrelia-
bility, and an absence of experience in the use of com-
puter- mediated telecommunications (except for one insti-
tute which had not dealt with young children's education).

General Strategy For the Research

These difficuities, in conjunction with the goals set for
us by Hamburg and Velikhov, set the general parameters
of our work. We responded 1o the attendant challenges by
elaborating a plan which dictated an overall institutional-
structural framework for the research, based upon Lhe
following strategic considerations:

1. We would seek to develop a system of scientific coop-
eration around the problem of creating models of ideal
teaching/leaming experiences using existing, widely avail-
able, compuler technologies.

2. These model teachingfiearning activitics would take
full advantage of existing computer-mediated, telecom-
munications technologies as a natural and necessary
condition for geographically distributed researchers and
children 10 work logether on a daily basis,

3. We would concentrate our efforts on children of ele-
mentary school age, where, evidence indicated, funda-
~ mental improvements had to take place if there was ever
tobe amarked improvement in general educational achieve-
ment. Concentration on elementary school-aged children
had the important added advantage that a great deal of the
bestavailable software was written for children of thisage
and computers of the desired “low-lech” type.

4. We would, from the beginning, take most seriously the
concems of our citizens that one side might gain unfair
advantage as a result of the project. To this end, we com-
mitted ourselves at the beginning 1o a system of maximal
openness and joint responsibility, secking, in effect, 10
create a SINGLE system of scientific research with mini-
mal asymmetrical transfer of technology and maximal
sharing of responsibility both for the everyday conduct of
the research and its products.

5. In ordér (o be able analytically 10 separate barriers Lo
cooperation arising from the special nature of Soviet-
American relations from the many factors that impede
such cooperation-at-a-distance WITHIN each country,
we decided that the research teams representing each
country should themselves include geographically dis-
tinct institutions.

These considerations gave rise to the overall, sche-
matic structure of the Veiham project. We will describe
this structure in greater detail below, but for present
purposes it is helpful 10 keep in mind that the work has
involved researchers at each site within each country
working simultaneously in three systems of joint activity
which constitute three levels of a single, unified, model
system for teaching and leaming mediated by computers:
a local system where children engage in various intellec-
tual tasks embodied in part in computer programs, an
INTRA- national system where participants within each
country experiment withinter-site communication in their
own language and culture and INTER-nationally, where
children and researchers in the two countries interact with

~each other 1o enrich their local activities and to address

issues of joint concern that do not arise naturally in more
locally-oriented aclivity systems,

Scientific Foundations: Joint Mediated Activity

Atthe very core of our effort to create a model sysiem
of computer-mediated jointactivity isan agreementamong
the researchers in the two countries that human psycho-
logical processes in all of their manifestations arise in the
course of human beings’ practical, goal oriented activity.
Further, we agree that

«.practical activity itself must be understood in its
specifically human form, namely, &s joint or collective

sctivity in which each individual enters into cenain
relations with other persons; as mediated activity in
which man places between himself and an extemnal,
natwrally emerging object other man-made objects
functioning 2s instruments or implements ol activity;
and finally, as historically developing activity carry-
ing in itself its own history {Lektorsky, 1984, p.136).

At an abstract level, it should be clear why we find this
formulation so congenial to our task, The fundamental
purpose of this project is to apply what is known about the
process by which cognition arises to the problem of how
to promote the “arising™ of new forms of cognition among
both adults (researchers and other citizens}) and children
(the next generation whose cognitive and social develop-
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ment is a matter of common concemn). The basic form of
jointactivity we are proposing is mediated through funda-
mentally new media (computers and telecommunications
networks). These new media are certainly “instruments
and implements™ of our activity, both in the arena of
international relations and in education. But they are
more, because our use of these tools has fundamentally
changed the environment of development for children in
industrially advanced countries, and hence both the nature
of hurnan experience in the world and the nature of human
consciousness. L

At the most general level, adoption of the mediational
approach to mind summarized by Lektorsky is based on
the assumption that the special qualites of human nature
when compared with the nature of other species are:

1. the ability to create and use artifacts, through which
people cumulatively modify their own environments and
their special mental qualities as human beings, and

2. the ability 1o pass the accumulated accomplishments
and failures of one generation to the next generation
through language and culturally organized activity.

This ideais, of course, at the heart of all theories of human
nature that derive from Marx and Engels. It is also to be
found in the work of non-marxists scholars such as Clif-
ford Geertz, George Herbert Mead and John Dewey.

Humanity, from this point of view, is scen as a dynami-
cally developing bio-social- cultural system whichcreates
a special “level™ of the environment, specific to human
beings. In American social sciences this level of structure
corresponds 1o culture, which many agree corresponds 1o
“the man made part of the environment.” In the Soviet
Union, the man-affected part of the environment has been
referred 1o as the “technosphere” (Vernadsky). Within
both the USSR and the USA there are also traditions, 1o
which we subscribe, that consider a further level of struc-
turing within the “technosphere” which Lottman refers to

_asa“semiosphere,” the systems of meanings that structure
human behavior within the “icchnophere,” The semio-
sphere, in tum, is packaged into “cullural practices” or
“activity systems™ within culturally organized contexts
that provide yet a further level of constraint on the mor-
phology of activity,

Within this framework, the scientific challenge con-
fronting this project is (o understand the new forms of
cultural practice that arise under conditions of interna-
tional, computer mediated, interaction, between citizens
of countries which have a recent history of antagonistic
relations.

Applications to Organization of Children’s Activity

Because the creation of new forms of joint activity for
schoolchildren is both a goal and a means in the study of
jointactivity among adults, we have quite naturally found
ourselves using theories of mediated human activity that
focus on ontogenetic development. Reflecting both this
central concern with children and our own developmental -
histories, our work on this project has been heavily infly-
enced by psychologists of the "socio-historical™ school of:
psychology associated in the Soviel Union with the names
of L. S. Vygotsky, A. R, Luria, A. N. Leontiev, V. V.
Davydov, V. P. Zinchenko, and several others (see
Davydov, 1988, Luria, 1979; Valsiner, 1988) and in the
United States with such figures as J. 8. Bruner {(1986), U.
Bronfenbrenner (1979), and others including members of
the American research team (see Cole, 1988; LCHC,
1983; Wertsch, 1985 for relevant reviews and commentar-
ics). Focused on the development of children, this school
developed a methodology for the study of the develop-
ment of psychological functions that is especially adapt-.
able o the problem of constructing new systems of joint
activity.

At the core of their methodology is what they termed the'
method of “dual stimulation.” According to this method,
children are involved in a task that is somewhat 100 com-
plicated for them to solve “bare handed.” The activity in
which the task was embedded includes as elements many
objects, including other people, that can be used 19 solve
the problem. For example, in studies conducted by Luria
(1929/1978) the task was to remember lists of items (the
“object stimuli™) that exceeded children's raw memory
ability and the extra elements (stimulus means) incloded
pencils, paper, and a supportive adult,

By putling the child into such a situation, the adult maxi-
mizes the opportunilies for the child 1o act constructively
todevise a way to reach a solution to the problem. Perhaps
the child will use the auxiliary means provided by the
leacher/rescarchers; perhaps s/he will use verbal actions
10 comment on what is going on or to enlist the adult as a
mediational means. Either way, the researcher can ob-
serve the process by which the solution is reached. It is this
process, whether characterized quantitatively or qualita-
lively, that constitutes the *dependent variable” of interest
t0 the investigator.

Closely related to the method of dual stimulation, which
focuses on the way in which children come to masier new
mediational tools is the concept of a formative experi-
ment. In the classical method of experimentation, all
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subjects are confronted with equivalent tasks, all are
~ treated identically, and their differential success in dealing
with those tasks is assessed. 1n the formative experiment,
the experimenier iakes an active role assuring that all
childrencomplete the tasks, What varies is the amount and
kind of intervention from the adult which is necessary to
attain this invariant outcome. Through this method, the
analytic goal of the method of dual stimulation is com-
bined with the pedagogical goal of providing maximal
conditions for development,

Another central idea adopted from the socio-historical
approach is that there are distinctive age periods in devel-
opment that are characterized in part by aleading activity,
i.e., a form of activity which is a central preoccupation of
both adults and children. Of central relevance 1o our work
are three kinds of leading activity.play, learning, and
communication. In the ordinary sequence proposed by
developmental psychologists, play is a leading activity of
early childhood, leaming a leading activity of middle
childhood, and communication a leading activity all
through childhood, Because we have set oursclves the
goal of creating maximally powerful learning contexts,
we ook advantage of the novelty of the synthetic activity
we were seeking to develop by creating contexts that
deliberately mixed play, learning, and communication.
This activity was conducted in specially constructed after-
school seutings, which generically might be termed
“computer clubs,” although the specific interpretation
varied somewhat from one site to another,

In the resuits sections which {ollow, we will describe
how we combined these forms of activity with the method
of dual stimulation (with its focus on the study of chil-
dren's active appropriation of new mediational tools) and
formative experiments (with their emphasis on promoting
developmentasacondition of its analysis). This combina-
lion yields as a basic unit of analysis *“joint mediated
activity in a leaching-learning context.™ A major goal of
our research at the lower level of the overall project is 1o
specify and apply these principles of development in a
manner that will optimize children's development within
our joint activity systems,

Within the overall flow of activity within our experi-
mental activity contexts we have also sought to conduct a
variety of “mini-experiments™ that would allow us to
single out for study particular kinds of computer programs
widely used to promote children’s educational develop-
ment. These programs are submitted (o analysis as an
integral part of our efforts to use them 10 create effective
environments for psychological development. They in-

clude variations in the interactional arrangements {inclod-
ing whether children work together or alone, with experts
or novices, etc.), the additional auxiliary means that are
provided, the sequence of instruction within the program,
and the extent to which they involve communication
through telecommunications.

Special Aspects of Computer-mediated Activity

Although our ideas about how to study development
through variations in mediational means of activity are
adopted from the early work of the socio-historical school,
we cannot adopl their ideas untransformed to our present
circumstances.

Despite important differences, the central organizing
principle of earlier work on the appropriation of media-
tional means is highly relevant to our objectives. In
particular, it leads us to draw an analogy between pencil
- paper and computers as media of communication.
Furthermore it leads us to consider deeply the tight link
between the acquisition of new tools for mediating activ-
ity and the mastery of new modes of thought

Following the model for acquisition of basic literacy, we
have come to treat the computer as a kind of prosthetic
device forthe acquisition of more complex higher psycho-
logical functions: improving systems of logical memory,
inference, and problem solving. [Note that in principle,
this point of view commits us (o treating the computer as
amedium through which the child interacts with the world
to achieve goals. One does not “hold conversations witha
computer” from this point of view exceptina very special,
bracketed way. Rather, one speaks “through” the com-
puter with others, and with onesel!f at later times.)

The addition of telecommunications immediately broad-
ens and makes more common sensical the idea that the
computer is a medium of communication. When one is
carrying out joint activily through a computer network
with someone elsewhere in time and space, the computer
both acts as and feels like a communication medium. At
the same time, artful arrangement of interactions between
aclivily settings both amplify andserve as a conduit for
new goals within activity settings, Thus, telecommuni-
cations provides an entirely new tool with which to build
more powerful educational environments.

We have attempted 1o make deliberate use of the special
potential in telecommunicated joint activity among chil-
dren by creating mediational objects that were either
highly impractical orimpossible previously. Forexample,

’ ;
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as described in greater detail in a later section, we have
~ created a“Wizard” with its own mailbox who writes to the
children and the researchers in ways designed o mix play,
leaming, and communication, o increase reflective
thought, o ease conflicts where they arise, and to stimu-
late interest in potentially fruitful new kinds of collabora-
tion.

The mediational view of computers and educational ac-
tivity also serves as a constant reminder that even where
the computer is the center of attention it is not the only
mediational means in the context. Following a media-
tional strategy, one is led to think about resources that
could be placed in the context to make the children more
effective problem solvers. Hence, the environmenis of
computer mediated activities we created are also rich not
only in pencils and papers, but maps, models, encyclope-
dias, etc,, as well.

In this connection we should mention another media-
lional resource in computer-mediated educational activ-
ity—other children and the teacher. From existing Ameri-
canresearch, including that of some of our research group,
we knew that under many circumstances it is advanta-
geous for elementary school children 1o work in pairs or
triads, with the teacher's role converting from that of “in-
formation giver” 1o "orchestralor” or “coach.” Hence, we
were parlicularly concerned 10 make use of the media-
tional potential in small group work, (It is probably worth
adding that this view has the added feature of reducing by
a half to two-thirds the i mslrumemauon cosisinany given
aclivity selting.)

Additional methodological considerations

“The specizal conditions of interaction within our model
system posed additional methodological problems to which
we have applied methods synthesized from various social
science disciplines, Some of these will be discussed in
connection with specific lines of research, but iwo classes
of such problems are of sufficiently general importance to
warrant discussion here, The first concemns the special
challenge of attempting to study the development of the
researchers and their activities; the second concerns the
problematic relationship between communication and
consciousness which are especially acute in the present
case,

“Bootstrappng” Development of
Researcher Activities

In designing the present system, in which activities at
one level serve as instuments for the aclivity at another
level, we have found particularly useful the key insight of
the early socio-historical theorists that it is a myth 10 -
believe that human beings can accomplish a voluntary act
(such as reducing conflict with another) by “will-power.”
Rather, as Alexander Luria wrote more than half a century
ago,

[voluntary behavior] is the sbility to create stimuli
and 1o subordinate {oneself] 1o them; or inothet words,

» to bring into being stimuli of a special order, directed
&t the organization of behavior (Luria, 1932, p, 401).

. Considered at the level of children’s activities, the “spe-

cial stimuli” we have used are complexes consisting of
computer-based tasks, often presented in the form of
games, messages from children in far off places, and from
amythical wizard that arrive through the telecommunica-
tions network, elc.

However, we also had to extend Luria’s principle to
encompass the aclivities of adults: not all the good will in
the world, he reminds us, suffices to permit us, asresearch-
ers, loengage in desired new forms of joint activity unless
we can create new stimuli 1o which we can subordinate
ourselves. In our terms, the communicative/educational
activilies we organize among schoolchildren using com-
puters and compuler networks must be considered spe-
cially created stimuli from the perspective of adults
which are directed at the organization of adult behavior,
in particular, behaviors that focus on new forms of coop-
eration, subordinated to the goal of creating new forms of
joint activity of the children from our two countrics.

The difficulty facing us as the adult researchers, of
course, is that we have no benevolent adult to arrange a
supportive environment for us. We must somehow *boot-
strap” our own constraints and supports. For this aspectof -
the work, we have found it necessary to expand the
methodology applied by the classic socio-historical schol-
ars 10 encompass the special historical conditions under
which we are working and to encompass the fact that we
are simultaneously interested in designing a system in
which the goal of promoting the development of children -
is a means of bringing about changes in adult behavior,

For example, as an aid in pursuing the goal of organizing
a context for cooperation between Soviet and American
researchers, we have supplemented the conceptual appa-
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ratus of the socio-historical school by using as a “special
stimulus,” or “mental model”™ the famous Robber's Cave
. experiments of Kurt Lewin’s students, Muzafer and
_ Carolyn Sherif (1956). In that work it was demonstrated
that groups of children brought into a state of dislike and
fear through competitive interaction could be brought to a
friendly, more unified state by confronting them simulta-
neously with a common problem, the solution of which
could be achieved only through their joint efforts. In this
model, when sufficient joint problem solving has been ac-
complished and the groups begin interacting in a friendly
manner, the intemnal social organization of each group is
different than it was either in the initial state before the
groups started interaction and from the “state of war,”

By analogy, the conditions we are dealing with are ones
in which scientists in the US and USSR have long been in
a state of competition, if not outright conflict. Asa con-
dition for creating harmonious cooperation, we chose a
commaon problem, the need of our children 10 master new
information technologies, the solution of which is a nec-
essary condition for the continued development of hu-
mankind. In so far as we are successful in achieving the
desired qualities of interaction and thereby enhance our
local successes through joint efforts, the systems we
design can be considered a model of the process referred
to by the Soviet members of this group as perestroikaand
by the American members as re-mediation,

Inferences about Psychological Processes

It is obvious that at all of its levels, the functioning of
our model of telecommunications-mediated activity is
based on the verbal activity of the participants. Verbal
mediation is necessary even for the most simple actions
that would ordinarily go unexpressed in other communi-
cative circumstances. Consequently, we are obligated to
find ways to objectify cognitive activity in verbal form as
a condition for realizing our project,

During all of human history, scholars have posed the
problem of the adequacy or inadequacy, and even the
possibility or impossibility, of expressing an idea (image,
thought....) in words, V.A. Lektorsky made this poml
when he wrote that:

Interesting ideas usually emerge from the depths
of consciousnese, and their verbal formulation oflen
requires hard work... all ideas appear in some objecti-
fied form, although the latter need not be verbal... The
translation of a verbally unformed idea (that is, un-
formed even in lerms of irmer speech) is not simply the

activity of expressing some ready-made content in a
different materisl but the development of the content
ilself (1984, p. 144, 145)

And perhaps the richest expression of this essential
insight was provided by O.Mandelshtam, "I forgot the
word that [ wanted 10 say. And thought, unembodied,
returns to the hall of shadows,"”

Owing to the special role of verbalization in mediating
joint activity within the system, the model of communica-
tion that we have set up constitites both a unique OBJECT
of investigation and a condition for the development of the
activity itself. Using a new means of interaction— tele-
communications—with its own specific possibilities and
constraints, this model possesses the following character-
istics:

1. The “potential for communication™ which adheres in
any cognitive activity as a consequence of its social-
mediational character (Lektorsky, p.  149), becomes
necessity, an “imperative for verbal explication.”

2. There oceurs a qualitatively new form of human com-
munication which did not exist in earlier historical
pericds— a special type of oral-written dialogic and even
polyiogical speech, which stimulates and demands a new
form of literacy.

3. Accompanying the emergence of this new system of
cultural mediation is a new kind of “cultural memory™
existing in the form of the accumulated verbal texts,
constituting a spatial-lemporal mosaic reflecting the his-
torically and logically non-random links in the develop-
ment of the interactions,

Although the qualitatively distinct nature of the system
of interactions that we are investigating clearly calls for
the development of new scientific practices, we have si-
mulaneously attempted to determine the extent to which
already-existing models for the analysis of verbal interac-
tion can be applied in our research. Consequenty, when
crealing concrete cognitive-communicative situations for
collaboration and joint cognilive development, and in
grounding our approach to the investigation of verbal me-
diation using specific methods of analysis, we have drawn
on the theoretical and methodological achievements not
only of a variety of Soviet and American experimental
psychologists, but of scholars from neighboring disci-
plines as well.

First, we draw upon investigations of referential com-
munication and problems of understanding in dialogue,
which help us to understand the role of general (often am-
biguous) presuppositions and the “referential field” in
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" verbal communication (Belyaeva and Kharitonov, Robert

_Krauss, and James Wertsch among others).

Second, we use a conception of three types of criteria,
" constituting a set of interconnected, bipolar continua of
*'verbalization strategies” developed in the Communica-
tionsLaboratoryat the Institute of Psychology by Belyaeva
and coworkers, Artern’eva, and others. Here we have in
mind such criteria for the verbalization of images as:
“direct” (spatial-geometric) versus “indirect” (metaphori-
cal), “static” versus “dynamic,” or based on “clements”
versus “wholes.”

‘Third, we use the classification of verbalization types
specifying the temporal relation of verbalization to action,
that is, cases in which the verbalization follows the action,
accompanies the action, or preceeds the action developed
by Vygotsky, Levina, Luria, and olhers. In using verbal
indicators for reconstructing stages in the process of the
development of conceptions in the course of joint activily,
we have draw upon investigationsconducted by Davydov,
Lomov, Koltsova, Rubtsav, Cazden, and Martin.

For clarifying and evaluating several factors affecting
the balance or imbalance of verbal interaction accompa-
nying joint actions of some kind, we have found it produc-
tive Lo distinguish two kinds of dialogue, inlerpretive and
informational, which allows us (o apply methods for or-
ganizing cognitive-communicative aclivity and methods
for analyzing verbal data carried out in experiments by
Lomov, Belyaeva, H. Clark, and others.

A special concern in the current system that is evoked
by the conditions of communication in our system is that
the “charm of an underspecified world™ which character-
izes face to face, oral communication displays its under-
side— underverbalization can all 1oo easily give birth to
misunderstanding, “undercooperation,” and “under- de-
velopment.” Atall levels of the sysicm any complex phe-
nomenon, as we have emphasized, must bé verbally
mediated. However, the path to such verbal mediators
resides in the construction of their images, which requires
a “search and construction of their attributes,” which in
turn requires detailed description.

In recognition of this problem, we have attempled to
verify the utility of methods of analysis (developed in the
Communications Laboratory at the Institute of Psychol-
ogy} that trace the ways thal participanis verbally express
the attributes of objects, focussing on the verbalization of
~ the key cognitive operations of measurcment, compari-
son, and evaluation within different cognitive-communi-

cative interactions, This same line of work has also pro-
vided us with ways of conceplualizing the role of imagis-
tic- metaphorical verbalization for creating adequate under-
standing in interaction, including the important process of -,
creating a joint image of the results of joint activity
(Belyaeva, Koshelyuk, and Kharitonov),

Finally, in working toward a synthetic methodology.

adequate o this project, we have found ourselves going
beyond psychology to draw upon methods of analysis
developed in other social science disciplines. In recogni-
tion of the fact that we are participants in the very sysiem
that we are seeking to build, we have drawn on the method
of participant observation from anthropology, in which

the analyst relies on ficldnotes which then serve both asa'

description of the system and raw data for self-reflective
analysis. In recognition of the fact that a great deal of our
raw dala consist of writlen messages, which must be
related o other behavioral observations in a principled
way, we have included sociologically and linguistically
trained scholars in our project in order to take advantage
of new techniques for the analysis of written and oral
discourse.

Developing the Overall System

The desired participant structure of the overall project
atthe Jevel of research sites and teleccommunications links
as of May, 1989 is pictured in Figure 1. Early on we
dubbed our effort the “Velham™ project to signal our
intention to implement the desire of its sponsors that we
create a viable sysiem of scientific cooperation based on
mutual respect and equivalence of both contribution and
gain. The virtual point of “balance™ vniling these two
systems is in the telecommunications satcllite through
which the participants are linked, On the left side of the
figure is a major node representing the American partici-

Velham Project

US Sies USSR Shes

San Diege"  MNew York' Chicage®

BECub  Casha Clarence
Liotary Marla

-

Moscow*  Moscowt  Trolzk*

School
Darrow 45

Trokk
Chid

Vega
Cly

Figure 1: Structure of Participating Research Groups
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pants, on the right side 2 major node representing the

major Soviet participants. Under each national node are
three major sites where researchers and children come
together in concrete aclivity settings which generate the
major data concerning computer-mediated educational
activity.

In light of the scarcity of resources, the existence of
mulliple sites on each side requires bricf comment, since
itmight appear that one site within each country would be
sufficient to create the needed conditions of intcrnational
communication. It was our belief at the outset (based on
our own prior experience and the existing literature) that
many unanticipated difficulties would arise asrescarchers
attempted to organize new forms of computer telecommu-
nicated activity among children, Were we 1o restrict
ourselves 10 one site in each country, we would be unable
todeconfounddifficultiesthatarise from intetNATIONAL
communication from difficulties thatarise purcly from the
fact that cooperation is mediated by telecommunications
rather than face-to-face interaction.

Hence, in effect, we set out 10 create two balanced
systems of interaction: one a cluster of interacting Soviet
siles which were simultaneously in interaction with a
cluster of American sites. We set 2s a minimum two siics
on each side. Over time there has been some shifung
around of the precise cast of characiers, but at present the
configuration as given in Figure 1 is the following:

In the USSR, central among the three rescarch nodes is
the Communication Laboratory of the Instilute of Psy-
chology, Academy of Sciences and its associated rescarch
~ site at a youth center associated with the Korchatov
Institute of Atomic Physics. The other Iwo siles are
School #45 in Moscow and a youth center in the nearby
town of Troizk

In the U.S.A. the central research node is the Laboratory
of Cornparative Human Cognition, San Dicgo and its
associated sites at a youth center and library in the nearby
suburb of Solana Beach, The other two nodes are a youth
center in East Harlem, New York City, directed by re-
searchers from Hunter College of the City University of
New York and Teachers College, Columbia University,
and aclusterof daycare centers associated with the Erikson
Institute of Early Childhood Education in Chicago.,

In addition, on the Soviet side considerable technical
support has been provided by the Institute of Avtomated
Systems, while on the American side, logistical support
has been provided by staff at the Carnegie Corporation,

, _ .
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Although it is too schematic for many purposes, this
diagram makes clear a major characteristic of the system;’
1t ig highly distributed geographically, both within and
between countries and there is NO DIRECTOR., Instead,

there are two COORDINATORS, Alexandra V. Belyaeva

from Comlab in Moscow and Michael Cole from LCHC
in San Diego. Responsibility for conduct of the system

rests in the JOINT decisions of these two people, who are -

charged with responsibility both for coordination of the
work of the distribuicd systems of which they are a part
INTRA- nationally and INTER -nationally.

Developing Interactions Among the Researchers

At the outsel we confronted the task of identifying re-
search groups with responsibility for developing com-
puter- based communicative/educational activity that might
have an interest in participating in a system of joint
research as a part of their ongoing aciivities. The explicit
strategy of formulating the conditions of participation in
this way arose from (wo key considerations. First, we
needed 1o provide researchers in each country with expe-
rienced counterparts who would be perceived as worthy
partners on the basis of their past performance. Second,
we could not alford 1o create the entire superstructure of
the project de novo in light of monetary constraints,
Hence, we sought partners with ongoing projects for
whom a modcest increase in resources for purposes of

communication, combined with the natural interest in -

Soviel-American cooperation, would be sufficient incen-
live,

Creating 2a Medium for Inleraction at a Distance

In a purely technological sense, the common medium
for interaction betwecn investigators in different geo-
graphical locales (both within and between countries) was
the structured teleconferencing system called Parti on The
Source which exists on Telcnel. This utility was chosen
because Telenet could be reached by a local phone call
from each of the basic research sites (in Moscow, by
calling 2 modem at the Institute of Applied Systems,
which was connecied by a leased line to Helsinki and
Vienna). In addition, for some years the American re-
searchers on the project had been using The Source to
unite researchers and children in systems of activity simi-
lar to those planned for this project. Figure 2z, on the next
page, gives a diagram depicting the computer conference
structure and Figure 2b depicts the method of logging in
tothe Parti conference system accounts. Inalater section

.ol this report we provide more detailed information about

the workings of this system. Here it is sufficient for pur-
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Figure 2a: Project Conferencing Structure
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poses of understanding the general nature of the kinds of
communication that characterize our system to note that

message flow on this system is of several kinds, Most

important are messages of two kinds:

1. Those sent from researchers at the various sites for
purposes of planning joint activities, describing work with
the children, and discussing theoretical or technical issues;

2. Those sent from children at one site 1o children at other

sites as a part of the educational activity organized for them

by the researchers (here we include teaching and technical

staff in the category of rescarchers, although there is a
complex division of labor among the adults involved).

Except for a brief pcriod during the summer of 1987 when
we conducted our first pilot experiment connecting children
in joint activily using compulers, the communication sys-
tem was used exclusively by adults until October of 1988,
Since that time, children's messages have been a regular
part of the Mlow of message traffic, enabling us to state that
at present we have an adequate communication medium for
pursuing our research goals.

The problem of establishing common goals
In light of the desire of scholars in the two countries 1o

promote better international understanding, this goal would
seem rather easy (o achieve, but in fact it tumed outto be a

major barrier which was overcome only after several false

altempts. The difficulty resides in the phrase, *'as a part of
their ongoing activitics,” although it manifested itself dif-
ferenty in the Lwo countries.

For example, in the Uniled States we identified several
centers with ongoing research projects involving children
and computers. However, each centler adopted a somewhat
different strategy toward their subject matter. Center A
focused on a particular computer language, seeking (o
develop rich activities on the basis of increasing program-
ming skills, the specific content of which was to be driven
by children's own interests. Center B focused on providing
children with computer lools such as word processors, data
bases, and intriguing micro-worlds. While Center A was
interested in creating new kinds of activities using their pro-
gramming language, they were not interested in the micro-
worlds promoted by Center B, while Center B was not
interested in teaching programming,

Efforts were made to find a common meeting ground
among centers by crealing new activities at a “peutral”
rescarch site created explicitly for this purpose. Butnow a
new class of problems arose, Those who gathered face-to-
face at the specially created site were quickly able
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to formulate interesting possibilities for computer-based
activities for children, but maintenance of this activity

would require special staffing'and hardware. In addition, -

the newly formed “face-to-face™ combined group reca-
pitulated the problem they set out to solve: Their group
had created a'new form of activity which fit their local/
combined needs, but was not coordinaled with the ongo-
ing activity of the other, distant, sites, with whom they
were supposed to be engaged in joint activity! The initial
problem was simply displaced, not solved.

Somewhat different problems, with similar negative
consequences for our efforis 10 creale a new form of
scientific interaction using the potential of computer net-
works, occurred in the Soviet Union. For example, at
. Center C a major stralegy for developing its program of

" research was 10 conduct “computer camps™ in which
Soviet and American children could be brought together
for several weeks in pursuit of the goals of reducing inter-
national tensions and exploring new forms of computer-
based cducation. Simultaneously, at Center D the focus
was on the creation of model classrooms organized around
Jocal area networks. Again, researchers inthe two centers

", met and worked 1o create joint activities which might

satisly the goals of both groups. But again, the result,
while interesting, did not fulfill the major goals of either
institution and its development would have required the
creation of a new rescarch entity—for which there was in-
sufficient money.

In the course of confronting these institutional barriers
10 creating the kind of “virtual research, group™ uniting

. geographically distributed centers within each country,,

we had to deal simultaneously with a further difficully:
compuler networking as a fundamenial part of the ongo-
ing activity of ANY of the Soviet groups, and only a subset
of the American-groups. Hence, while we conceived of
telecommunications as a crucial medium of coordination
of already-similar goals that would allow synergiktic
interaction, we had to confront the fact that frem the point
of view of the participants, integration of dense computer-
based communications required a major reorientation of
daily activities,

Furthermore, this reorientation of effort required that
the participants give up some degree of local autonomy in
the interests of participation in the joint activity, When it
became clear that this reorientation and renunciation of
autonomy would be necessary without the provision of
-. major new resources, researchers who found the idea of
participation attractive at the outset responded in one of
several ways. In at least one case, a participant made a

major effort to appropriate the entire project into a single

institution, concentrating all resources on that Center's
goals. In other cases, participants regretfully withdrew
because the performance demands on them by the local in-
slitutions could not be met if they continued to give time
to the joint enterprise in the absence of a large infusion of
resources,

This process was painful for all involved. Atz general
level there was genuine desire by everyone to conduct the
proposed research. And by no means were the unsuccess-
ful attempts along the way uninformative. We even
managed to conduct one brief experiment of organizing
joint activity among Soviet and American children atone
sile within each country as part of a summer camp from
which we obtained important glimpses about difficulties
tocome when we finally succeeded in creating a multi-site
system of ongoing interactions. However, all wererepeat-
edly frustrated by the shoricomings of the parual systems
we succeeeded, at great effort, in creating.

As we became more experienced in recognizing the
deep problems poscd for potential participants by the con-
ditions necessary to satisly the constraints and 1o achicve
the goals of our project, we eventually were able to
identify potential participants whose goals and resources
were sufficiently compatibie to allow us to move onto a
next stage of collaboration which we find ourselves in at
the present time. We will describe the achievements of
this next stage below. Here we will confine ourselves to
noting that perhaps the first major result of our work was
todemonstrate just how difficultitis toidentify joint goals

- of sufficient commoninterest lo motivate the very consid-

erable intra-site readjustments that commitment to inter-
site coordination requires.

Summary of Results

In this overview of our project we have been able 1o
provide no more that a sketch of the rationale and history
of ourefforts todate and of the directions that the work has
taken. In the following sections we will present several
lines of concrete research which represent each of the
different levels of the research (interactions among re-
searchers about basic conceptsrelated o the overall goals,
interactions among researchers about vse of particular
programs and work with children, interactions among
children, and descriptions of results contained in field
noles),
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Drawing on the sections 1o follow and additional mate-
rials that space restrictions will not permit us to include,
. we can summarize our results thus far as follows (addi-
tiona! details wilt be provided in ensuing publications):

" At the most general level, two results stand out:

1. A unified model system has been created. Within it a
unique cultural formation has emerged {rom the interac-
tion of two socio<ultural environments, Soviet and
American. The model system has recognizable borders
which are fiexible, but which can be defined, and which
retain their inlegrity in the face of intemnal mansforma-
tions, Its temporal dimension can be analyzed in terms of
phases of initiation and transformation, of moments of
developmentand moments of degradation, and soon. The
model system can be visualized to a greater or lesser
exient as a multidimensional whole or according to its
separate dimensions; there exists in principle the possibil-
ity of distinguishing various of its compaonents and speci-
fying their links, their functions, and the possibility of
relating them Lo different “dimensions.”

2. Increating this system we have succeeded in overcom-
ing a series of barriers —technological, political, cultural,
psychological, bureaucratic, interdisciplinary, commu-
nicative. Of great importance, we believe, is the fact that
this effort has been the result of 2 completely joint effort
among the participants at all levels, which constitutes at
Ieast a small step toward the kind of change in global
consciousness which constitutes our major goal.

More concretely, the following resulis stand out:

3. We have completed an analysis of an intcrnational
teleconference which enriched the iniual theoretical
foundations of our model system.

4. We have analyzed critically Severzal leading software
programs on the basis of joinly planned and joinly
executed experimentsinvol ving telecommunications and
on the basis this work designed modilied programs and
procedures which are currently being investigated.

5. We have created a special mediational “virtual object,”
*The Wizard,” as a means of overcoming various sources
of discoordination that accompany telecommunicated
joint activity among children,

6. We have developed a system for the collection and
analysis of writien descriptions of children's activities with -
computers that permits principled connections to be drawn
between verbal behavior and states of individual and soctal
consciousness.

7. We have been able to demonstrate reliable differencesin
developmental outcomes depending upon the kind of or-
ganijzation of communicative-cognitive activity (coopera-
tion and interaction, parallel activity without interaction,
and individual activity),

8. We have been able to trace the dynamics of children's
interactions mediated by computers in a learning environ-
ment, from exchange of information and actions Lo interac-
tion and cooperation, and further 1o the decling in desire for
interaction afler complete mastery of the object. This cycle
repeats itself during changes in circumstances with the in-
troduction of a new *‘potential for communication.”

9. BHigher levels of self-consciousness (reflexivity) and
generalization have been achieved as a result of the new
kinds of verbalization demanded by participation in the
model sysiem, both ameng children and adults.

10. We have demonstrated the specific role of imagistic-
metaphorical verbalization in naming and making sense of
new cullural objects in the socio-technical environment
and in modelling the goals and results of activity.
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Figurative and Metaphorical
Components in the Process

of Denominating

the New Technological Milieu

(on materials drawn from the MOST-86 and July-88
computer conferences)

A.V, Belyaeva
M. E. Koshelyuk
M. Cole

P. Griffin

In recent years, Soviet scholars have been researching

situations involving the perception and verbalization of
the image of complex, multidimensional stimuli that
approximate real objects. Belyaeva and Nosulenko have
studied the perception of complex sound signals and the
verbalization of their images (Belyaeva & Nosulenko,
1984, 1985; Lomov, Belyaeva, Nosulenko, 1986: No-
sulenko, 1988) and Belyaeva has supervised analogous
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research info complex visual stimuli (Belyaeva &
Samojlenko, 1983; Samojlenko, 1986; Kharitonov, 1985,
1988). Komilov and his colleagues have investigated the
features of image verbalization for several multimodal
stimuli connecied with labor activity (Zhukova, 1981;
Komilov, 1976a, 1976b, 1979).

Connecting the verbalization of images to an activity
system not only cormplicates the physical picture of the
object but also alters its cultural status, When an object
has a particular value (e.g., practical, aesthetic) within a
culture, the task of seeking 1o denominate it becomes an
independent and highly motivated undertaking. It is quite
difficult to model such a situation in a lzboratory experi-
ment. As a rule, the verbalization of images of this kind
and the search for a suitable denomination for them
involves highly skilled professionals (e.g. , writers, schol-
ars, scientists, politicians) and occurs in the context of
varied activities performed with the object, covering a
long time-span and encompassing a broad range of com-
munication sitvations. We can avoid the difficulties
involved in simulating this sort of activity in a laboratory
by working with a natural experiment, i.e., by analyzing
activities that were undertaken for reasons outside of their
ultimate value o the study of image verbalization.

The object of activity in the natural experiment

In our experiment, the object whose image was to be
verbalized was a new technological milieu: the use of the .
compuler as a means of communication, As discussed in
the next article of this volume, the object participates in a
simultaneous dual process — it is being created while it is
being denominated. While a concrete objective definition
is plausiblein the case of simple perceptual stimuli provided
a priori by the rescarchers in a laboratory experiment, itis -
not piausible 10 provide such a definition for a complex
cultural object emerging in a natural activity. Hence, the
description of our object requires a different strategy,

In 1986 (when our first data were collected), the object
“compulter used as a means of communication™ had be-
come significant 10 contemporary culture, yet it {acked
stable denominations in the idiom, hence its suitability for
ourstudy. In this section we will describe some aspects of
the object while elaborating on the almost paradoxical "
claim that it is “new” while being already significant. We
will concentrate on the domain of education 10 demon-
strale the significance of the object,
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The newness of the object.

The initial use of the computer was as a stand-alone
information processing tool. Soon it became common 1o
use compulers as information retrieval 10ols — first ob-
taining information from a structured data base on a
remote computer system and then using the local com-
puler’s processing capacity. For about 20 years, informa-
tion scientists have gone a step further: connecting alocal
computer 1o a remole compuler's “on-line” service and
processing information before retrieving it. Given the
shared technology and the shared information (and facili-
tating the shared tasks), these scientists also developed the
*bulletin board” and “electronic mail” (e-mail) capability
so that the remole computer system could accept messages
sentby a user who connected to the system and make them
available for reading by some other user (or set of users)

who connecied 1o the system from a difTerent place orat

a different ime. Now such communicative use of com-
puter technology has been expanded both in terms of who
uses it and what form it takes. Scicentific researchers
(Catlett, 1989), business people (Piturro, 1989), and even
kindergarten children {Anderson, 1989) use not only per-
son-to-person ¢-mail and group electronic bulletin boards
but also newly developed computer-conferencing sys-
lems especially designed {or users who are not computer
professionals but have specific topics to discuss and spe-
cific tasks to work on collaboratively while being physi-
cally distant from each other,

In spite of some ime-depth and the gradual spread of
- this object “computers used as a means of communica-
tion,” there are many indicators. that it is “new” as a
cultural object. For instance, in August of 1989, the
Jjournal “Management Review" announced, “Finally, a
cure for ‘telephone tag® and the high cost of business
travel: computer conferencing” (Piturro, 1989, p.43). In
the same month, the journal “PC Magazine” queried, "“Say
the words ‘electronic mail’ and people will know exacily
what you mean. Or will they?” (Simone, 1989, p. 175).
Zuboff (1988) reports on machine-based innovations in
several companies; along with the expected studies of
factory and office antomation, one company was studied
for its innovative use of computer conferencing. Zuboff's
work focuses on dilemmas and transformations that high-
light the “newness” of the computer used as a means of
communication,

The claim of “newness™ also finds support in publica-
lions by communications theorists and psychologists.
- Calheart and Gumpert (1983) note the gap in the literature
concerning e-mail communication with computers, not-

ing that it should be studied in contrast with other commu-
nication situations involving computers and should be
analyzed so as 10 be categorized accurately with respect 1o
non-computer related communicaton events. Kiesler,
Siegel and McGuire (1987) claim, “Culturally, computer-
mediated communication is still undeveloped™ (p. 247).
They list technical and cultural issues that need 10 be
studied including the question, “How do people develop
a communication network social structure using a tech-
nology in social ransition?” (p. 249).

Some relevant research has been undertaken, Kiesler .
and her colleagues, for instance, have studied group be-

havior in computer-mediated communication, using

choice-dilemma problems with small groups of persons -

for short periods of time, Contrasted with face-to-face
communication, they report qualitative differences in the
decision making processes for subjects using e-mail to

communicate in the task situation. Roughly, the results’

indicate more egalitarian participation in computer-medi-
ated decision- making situations, but aiso, more disorgan-
ized, less polite, and less efficient processes (Keisler et al.
1987, pp. 253- 254). Keislerand hercollcagues argue that
these negalive aspects can be related 10 the lack of a
mature, developed culture wherein functional normative
constraints could operate.

Maddox (1982, cited in Keisler et al.conducted a natu-
ral experiment of e-mail use by a group who were collabo-

rating at a distance lo develop a new compuler language.

The data spans a year and 232 issues; the negative aspects

Keisler found in the controlled studies appeared oniy on -

certain kinds of topics. More than half of the issues were
resolved before the group had face-io-face meetings,
suggesting the e-mail was effective, and the participants

reported positively with respect to the task and to their

long distance collaborators.

Hiltz and her colleagues have reported on both contrived
and natural experiments with ¢-mail and e- conferencing
systems (Hiltz and Turoff, 1982; Riltz, Johnson & Turoff,
1982; Hillz, 1984). They have demonstrated that research
can assist in the design of developing computer commu-

nication systems as well as revealing information about

the positive and negative impacts of the communication in
various domains. Hiltz has made use of the automatic

computer records from e-mail and e-conferences to as- '’

semble data for quantitative analysis involving, for ex-

ample, differential frequency of use, as well as adapting -

Bales® (1955) coding system for small group interactions
10 the new medium,
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The significance of the object in the domain of educa-
‘tion,

*...fT)his *‘second industrial revolution’ heralded by the
advent of computer-communications technologies™ is
analyzed by Robins and Webster (1987, p. 145) with
respect 10 its effect on education:

A recurrent theme of this comment and pressure has
been that in the Information Society the computer/IT
(Information Technology] iiliterare (= highly reso-.
nant and threatening metaphor to be iiliterate in this
day end age!} will be severely disadvantaged, particu-
larly ns regards employment...This vocational predic-
tion has been, we suspect, an especially powerful
" mobilizer of educationalists. (p. 146)

However, Robins and Webster argue against a curriculum
designed under the pressure of technological determinism
{that is, practical use of the machine “as is,” for example,
how o operate disk drives and keyboards, use word
processors, spreadsheets, and data bases). They call for
the development of a critical awareness of the social
nature of technological change, both on the part of aduits
planning education and on the part of the studenls partici-
pating in it.

Our examination of educational practices involving
computers in the United States (LCHC, 1989, Cole, Grif-
fin & LLCHC, 1987; Griffin & Cole, 1987) focusesoncases
whichcountertechnological determinism. By promulgat-
ing the use of the computer as a means of communication,
the technology can be subordinated in contexts of activity
where teachers, peers, academic subject matier domains,
and wider societal concemns play a major role.

Studies of the use of telecommunications as an inte.
gral part of overell educstional activity consistenty
find that, when properly organized, telecommunica-
tions provide rich opportunities for children 1o articu-
late new goals, It enables them to reflect on their own
Jearning, to use writing &= a ool of both communica-
tion and thought, £nd to creale social contexts which
are notmerely “passive backgrounds™ [or Jeaming but
arenas for goal-oriented, refleclive problem-
solving...(LCHC, 1989, p. 80).

Simply providing the technology for e-mail, electronic
bulletin boards, and/or computer conferences is not suffi-
cient, Computer mediated access to other people in other
contexts will not automatically provide benefits to the
educational processes (Diaz, 1988; Levin, Riel, Boruta &

‘Rowe, 1985; Newman, Brienne, Goldman, Jackson &

i

Magzamen, 1988); however, when the means are used (o
facilitate joint activity at a distance, interesting results
have been reported including increases in critical reflec-
tive activities, and in motivation, as well as gains specific
o academic subject matier domains. Demonstrations of
the plausibility and effectiveness of involving children in
computer mediated communications include a long-dis-
tance newspaper, the “Computer Chronicles” (Riel, 1985),
an Intercultural Network, focusing on social and natural
sciences and practical problems (Riel, 1986), as well as
computer-mediated bi-lingual communication focusing
on literacy (Diaz, 1988).

Educational activity can also be the context for adults’
use of compuler-mediated communication, High school
science teachers, for example, used = specially designed
computer conference system (Katz, McSwiney & Stroud,
1987). There were three tiers of results that the teachers
valued: (1) The isolation teachers ofien report (being the
only adult in the locale doing, for instance, physics) could

* beovercome by interaction with teachers at a distance; (2)

Participating in group (of 40) discussions about teaching
increased the store of teaching strategies that teachers
could reflect on and choose among; (3) Specific informa-
tion about particular aspects of the science being taught
could be gained from other teachers as well as from
practicing scientists active in the computer conference.

The benefits of having both adults and children in-
volved in computer-mediated communication about edu-
cational activities have been taken up by the several
larger-scale projects which have developed in the US and
internationally. These include: the AT&T Long Distance
Learning Network, FrEd Mail, the McGraw Hill Informa-
tion Exchange, and the National Geographic Kidnet (c.f.
Riel 1988, for a summary description of such projects).

The need for basic research on the object.

The above information should make the case that the
object “the use of the computer as 2 means of communi-
cation” is new and significant in the domain of education;
however, the matter is not closed. Kaye (1988, p. 363)
notes*...there is a strong element of hyperbole inmuchof
what is currently said about the potential for education of
compuler-mediated communications ...often in the ab-
sence of any serious analysis.” We have referred to studies
which (1) compare computer-mediated and face-to-face
communication, (2) evaluate efficacy of computer-medi-
ated communication with respect to standards for well-
known problem-solving tasks or the rate at which a group
resorts to face-to-face meetings, (3) estimate the value of

’, :
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the medium by collecting frequency of use data and/or
user response 10 questionnaires, and (4) evaluale the
efficacy of the medium by the frequency of practice or
measures of achievement in particular academic domains.
In many cases, of course, the aim of the projects reporied
were to demonstrale the feasibility of using the computer
as a new means of communication; an existence proof is
sufficient. Especially in the complicated cases connecied
1o well-organized educational aclivily situated in instit-
tional settings that had previously made litle use of
computers or of other communications technologies, the
existence and maintenance of the compuler network can
be counted as an important achievement.

Another set of efforts 1o analyze computer-mediated
communication involves the reflective analysis of partici-
pant-observers and/or logical analysis of the features of
computer-mediated communication systems. Inthis vein,
Scollon (1983) reports on the use of computers 10 mediate
communicalion among people spread around the globe
and unlikely 10 meet face-to-face as a group, while Black,
Levin, Mehan & Quinn (1983) report on a system used 10
mediate between people who attended the same university
campus. In these cases, the significance of timing in
computer-mediated communication is highlighted. Since
messages can be transmitted very quickly in e-mail or
computer conferences (several initiation-response rounds
can oceur in one working day), there is a good possibility
that several participants can joindy contribute 10 the
development of an idea, as is also possible in face-10-face
or telephone communication; yet, with e-mail or com-
puterconferences, the“non-real time" element offers time
for participants 10 work at very different paces, 10 Jook up
information, to self-evaluale their contributions, to seek
advice from colleagues. Thus the processes associated
with time are hypothesized to be rclated to differential
quality of participation as well as lo differential frequency
of contribution by members less likely 1o contribute under
real-time conditions. .

In spile of these studies and analyses, Kaye's call for
more analytic efforts is still valid. The noliceable gap is
in research into the basic processes involved in a com-
puter-mediated communicative event. What do people do
when using e-mail and computer conferences? What are
the structures and functions involved? What images of
this new object effect their communication? When Kaye
(1988, p. 366) described three kinds of computer-medi-
aled communication, he noted, “In a way it is regrettable
that terms like "mail,’ ‘conferencing,” and ‘information
banks’ [referring 1o data- bases) are used 1o describe these
technologies, because they provide metaphors which are

" taking place as an interchange mediated by computerized '

e

inappropriate,” It is this process of denomination of the
new object in the context of people using a computer
conference that we investigate here.

The activity in the natural experiment

We had the opportunity to study the verbalization of the :

image of the new object in a communication situation
which actually made use of the new computerized com-
munication technologies. We used matenials from com-
puter conferences associated with the Soviet-American
Velikhov-Hamburg Project, whose aim is to develop and

lest an approach to the use of compulers and new commau-

nication technologies in the teaching of younger school
children (sce the previous article, this volume, for details).

The project’s computer conferences.

A computer conference, in this contexl, is defined as a
natural communication event with a varying duration,

communication technologies, organized in the form of a
polilogue (having more than two participants), and com-
mitled 1o the resolution of certain tasks, including the
discussion of certain problems, Since 1986, in the course
of the Velikhov-Hamburg project, we have instituted over
two dozen computcr conferences, complementing other
forms of computer-mediated communication (viz, person-
to- person and locale-to-locale e-mail, as well asreal time
computer chais or “wrillcn conversations™),

The development of the different conferences have been .

naturally occurring by-products of the use of computer-
ized means of communication for our main project tasks
and opportunities, growing over time to aid in the accom-

plishmznt of our work. Most of the conferences are bi--

national, having participants from the USSR and the USA.
A few are intra-national for issues (and translations)
relevant only to one country. Sometimes conferences are
accessed from a more broad intemational base: Some

topics have involved scholars from Europe and Asia and ¢

somelimes the USA and USSR participants use the con-
ferences when their other work takes them to a third
country. Some conferences are quasi-permanent, having

been maintained for over two ycars. From these, there are

fourkinds of spin-off conferences: {1} temporary confer-
ences that focus on particular lime frames when certain
short-term experiments and/or delegation visit business
requires it; (2) “sub-conferences™ that develop from the
longer 1erm more general conferences as tasks and com-
mendaries associated with particular topics become more
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frequent and specialized; (3) “sub-conferences” that are
set up as an incentive for the growth of previously undes-
developed topics or tasks; (4) “sub-conferences™ that are
set up 10 encourage participation from particular mem-
bers, forexample, child participants. The roster of partici-
. pants varies from conference to conference and over time;
_some have had as few as five members, and some over
thirty. The conferences and sub- conferences have names
which index their function and topic to the members
(CHICO is about children’s communication; ISTOCH-
NIKI is about theoretical foundations; POND and LO-
. GOPLUS are about particular educational computer ac-

a tivities; FALLS88 is about the autumn of 1988).

As a generzl rule, the native language of the writer is
used 10 post notes and the receiving side translates. The
. Russian language has most often been transliterated into
the Latin alphabet; there has been an experimental period
during which Cyrillic alphabet was transmitted while a
special 100l for receiving it was being developed and
currently we have access 10 a new remole computer
" system, ADONIS, which has facilities for posting mes-
sages in both the Cyrillic and the Latin alphabets,

The specific compuler technology used also varies,
Micro-computers, ofien Jap-tops, with user-friendly com-
munications software and modems connect participantsto
office or residential telephones. A Jocal telephone call
connects them o a packet-swilch utility and, by satellite,
toaremote hosi computer which offers e-mail and confer-
encing software by subscription to the general public, We
have used USA based hosts (The Source, EIES, TCN,
Peacenet) and have just begun using a USSR based host
(ADONIS). There have been some special cases in the
telecommunication arrangements. Occasionally, partici-
pants do not direcily access the host computers — the
conference notes and e-mail are “portaged” by another
participant. Some portaging involves “downloading” to
disk from the host which most members use, and then
“uploading” toadifferent host with othere-mail or confer-
encing facilities (including Arpanet and Bitnet used by
many USA participants, the Bank Street Exchange espe-
cially organized for New York City participants, Deb-
ishell organized for child participants in San Diego).
Other portaging has involved downloading messages and
hand delivering disk copies or print-outs. Occasionally,
100, a member does not use a modem and telephone
connection but rather a leased line or a Local Area Net-
work for a part of the process.

Messages posted in our conferences are sometimes from
individuals and sometimes from groups. Some groups are

long-standing and reflect previously existing local institu-
tions (¢.g. LCHC, COMLARB, CASITA MARIA) and
others are ad hoc, reflecting spontanegus collaborative
responses from people in face-to-face contact. In agddi-
tion, there are messages from a special class of partici-

~ pants, Electronic Wizards (see the next article in this

volume for detailed discussion).
The conference being studied.

For this analysis, we focus on the first conference of our
project. The MOST computer conference ran from July
21,1986 10 August 22, 1986; it was made up of over 100
messages, MOST was organized as a direct result of a visit
to the USA by a Soviet delegation consisting of A. V.
Belyaeva and V. E. Teremetsky o prepare and plan the
Velikhov-Hamburg Project. This was the computer con-
ference’s central task. Thirty-two scholars and scientists
participated, primarily from the USSR and the USA, but
also from, for example, Japan, Great Britain, Denmark,
Ttaly, This particular computer conference was sclected
for analysis precisely because its identified tasks naturally
included seeking suitable denominations for the new tech-
nological milieu.

On several occasions, however, we also draw compari-
sons withanother computer conference (JULY-88) which
was held from July 6 through 26, 1988. This compuler
conference was also motivated by the visit to the USA of
a working group from the Soviet side of the projecL. The
participants in this computer conference were 14 Soviet
and American praject members, who at the time were
located in various points in the USA and the USSR.
Thirty-four messages were initiated.

Methodological notes.

The analysis is based on advances in research on the
verbalization of the image as developed in Belyaeva's
Communication Laboratory in the Institute of Psychol-
ogy, USSR Academy of Sciences. The aims are (1) 1o
investigate how a complex cultural object is denominated
in the course of natural commaunication events; (2) o
define the role of figurative-metaphorical components in
the evolulion and thematic organization of polilogic dis-
course; and (3) to define the role of figurative-metaphori-
cal components in the process of group problem-solving,
Since the research used materials from an interchange
mediated by computerized technologies, we also expected
that our work would contribute to the investigation of the
nature of computer-medialed interchange.
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Constraintson procedures, Several circumstances con-
strained the analysis and inflvenced our choice of proce-
dures. First, as discussed above, we regard the computer
conferences we analyzed as natural experiments on the
verbalization of an image of a complex cultural object.
This sitation, unlike a laboratory experiment, offered no
opportunity to isolate and monitor the variables that influ-
ence the use of figurative-metaphorical components in an
interchange. The picture of inter-connections here was far
more complex and required a great deal more interprela-
tion. Second, the task of verbalizing the image of the
object under consideration was not expressly placed be-
fore the computer conference participants but came up
naturally within the framework of their interchange and
their activity, This allowed us to analyze the conditions
wherein a similar task might arise (c. f. Newman, Griffin
& Cole, 1989, ch. 3&4), But, on the other hand, in the
absence of a precisely articulated task -- the development
- of a suitable denomination — the participants in the
interchange were not obliged to reach agreement on that
subject. '

A final constraint derived from the nature of the mate-
rials collected in the compuler conferences. Since the
material for analysis is natural linguistic output, opportu-
nities for the application of quantitative methods to proc-
ess our results are severely limited {(¢c.f, Griffin, Cole &
Newman, 1982). The content of the messages was of
central interest, in the light of cur research tasks. We were
therefore compelied to develop elaborate coding algo-
rithms and rely on expert coders to prepare our analysis,
The methods were developed and carried outin the USSR,
where the expertise in analysis of verbalization of the
image resided, but the majority of the materials were in
English. Thus, the limited availability of English -spcak-
ing coders, the large volume of material, and the novelty
of that material prevented us fromenlisting alarge number
of experts, whose coding reliability ¢could be evaluated
statisticaily. In order to enhance the reliability of our
results, we endeavored to compile 2 precise algorithm for
the expert coders to use and 1o apply it repeatedly, resolv-
ing coder disagreements by consensus based on the algo-
rithm. Wherever possible, the results were subjected (o
statistical treatment. '

Determining units in the data. Substantial difficulties
arose in the demarcation of units 10 be coded because the
material of computer conferences can be viewed from
several different perspectives. A computer conference
may be viewed as (1) a text organized around some
defined content; (2) a protocol of the process of group
problem-solving; (3)a record of a particular kind of a

communication event, a polilogue, Each of these per-
spectives suggests a different method for dividing the
malerial into units, viz., (1) topics and subtopics; (2) stages
in problem solution; (3) replies and stages of the polil-
ogue’s development.

When analyzing the material we could notuse one type
of unit demarcation without considering the others. When
examining the thematic structure of the computer confer-
ences, we had lo consider the theme as a content- commu-
nication unit, not as a mere logical unit of content, The
general topic of the conference resonated in (and was
constituted by) the topics (themes) of separate messages,
as is expecied in polilogue communicaton events. Simi-
larly, when identifying the sublopics in each separate
message as the content-communication units on the next
level, we had to view them not only as a way 10 inlerpret
the topic of the message, but also as a function of the
general thematic structure of the computer conference as
a whole. The sub-topics identified for one message were
not necessarily of the same order as those in another
message; when the same sub-topic occurred in more than
one message it would not necessarily be equally covered
angd would be identificd on different bases in each mes-
sage. However dissimilar the sub-topics might be from
this perspeclive, they had 10 be treated as similar with
respect to representation of the functional thematic units
of the polilogue as a whole.

Yhen demarcating the units from the point of view of
the process of group problem-solving, it is necessary (o
consider not only the cognitive, but the communicative

element. We based our work on Bales’ method for analyz-
ing groupdiscussion (Bales, 1955,1972). (Mikhalevskaya,
1985, and Gurevich, 1981, discuss the method’s short- -
comings and virtves.) This method has been widely
applied and has previously been used W analyze computer
conference materials (Hiltz, 1982, p. 105-110).

Sequential partitioning. No matter which perspective is
used 1o demarcate unils 1o section the textual material,
there are no avlomatic and clear operational criteria for

identifying the chronological partitions in the material,
The arbitrary selection of 2 chronological unit would have
led 1o the demarcation of fragments with no intemal
organization either subsiantive, functional, or communi-.
cation-oriented. Although all the messages are dated, it
would have been pointless to section the computer conler-
ence by days, since (1) the compuler conference partici-
pants lived in different time zones, which meant that the
telecommunications network was in use round the clock;
(2) the time of message dispatch did not coincide withthe
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time of its receipt, which varied according to when dif-
" ferent readers “logged in” to read conference notes and
according 1o the timing of the special “portage” arrange-
ments for those not directly accessing the main host
computer,

Fpee | <
Number of MOST Compoier Cofermsce Memags
by Doy of e Week
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Preliminary analysis indicated a pattern of message
intensity by days of the week., Message frequency grew
from the beginning of the week to mid-week and slack-
ened off from mid-week 10 the end of the week (sece
Figure 1). Just as the fragments of face-to-face inter-
change are separated by pauses, this computer conference
material falls into rhythmic weekly intervals. This demar-
cation has less to do with the internal logic of the polilogue
than with the social organization of ime to which the
chronological rhythm of the telecommunications system
use may be attributed. We came w0 regard the weekly
intervals as chronological units (stages) in the computer
conference. For the frequency of messages week-by-
week, see Figure 2.

Figure 2
Nurkes of MOST Conference Mescapes
Week-By-Week
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Stages in the procedure. Each message in the MOST
computer conference was coded in three different ways:

two related to conlent and one adapted from the Bales® |

system of problem-solving categories for face-to-face
polilogues. In addition, procedures were established to
investigate more deeply than these codings would allow
and 10 describe links between these codings. Our proce-
dure has six steps.

(1) A leading content theme was singled out for each
message. To dothis, expert coders gradually compressed
each message. From the original message text of varying

_lengths, we derived a summary that would fit on an index

card; from that, we derived a summary not exceeding
fivesentences; from that, we derived 2 message Litle. All
the candidate themes thus identified could be arranged in
a limited number of groups. We derived 4 such groupsand
then coded each message as belonging to one of these lead
themes of the computer conference. The week-by-week
prominence of each lead theme was analyzed.

{2) Returning again to the full original text of the mes-
sage, sub-topics were identified in each message. Re-
viewing the roster of candidate sub-lopics afier we had
processed all the messages in the compuler conference,
we could identify 17 sub-topics that recurred throughout
the computer conference. The sub-topics so derived
included 3 that were identical in definition to 3 of the lead
themes. We then coded each message according to the
conference-wide sub-topics it contained. The coding was
more differentialed and presented a larger number
ofintersections than in the previous stage. While our pro-
cedures dictated that each messzge could have only one
theme, any message could have a larger number of sub-

topics. We investigated the comelations belween the
appearance of these sub-topics and the lead themes iden--

tified in step 1 above, The thematic load of the messages
(the average number of sub-lopics touched upon) was
analyzed and we investigated the correlation belween
thematic load and each of the lead themes, overall and
week-by-week,

{3) Based vpon the structure of the computer conference
identified in the preceding steps, thematically organized
communication chains were analyzed. We grouped all the
messages with a shared theme and examnined the organi-
zation of links among them. We also grouped all the
messages with shared sub-topics, looking for patlerns
with respect to the overall thematic structure, wiz.,how the
sub-topic emerged, with what other sub-topics it was
linked in the course of the discussion, what sub-lopics
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were “spin-offs” from it. Further we examined groups of
sub-topics todiscover the ways in which the sub-tlopic was
discussed, viz., whether or not a problem was articulated,
and, if so, in what form, the course whereby it was re-
solved, and the form of the result,

(4) As a supplement 1o the qualitative analysis in the

preceding stage and based on the resulis of step 2, the links

between sub-1opics were subjected to cluster analysis.

(5) The structure of the process of group problem-solving

was analyzed using Bales’ method for all the messages

taken together, then separately for the lead theme of
* special interest, the one involving metaphor,

(6) The internal organization of the metaphor theme was
separately analyzed. The individual basic denominations
used in referring 10 the new technological milieu were
singled out, and their prominence, types, relations to the
referent, and the basic transformations they underwent in
the course of the discussion were analyzed. Atthisstage,
we drew an active comparison with materials from the
JULY-88 computer conference.

Although the entire analysis we performed was com-
mitted to resolving our own tasks, a similar algorithm
may, by and large, be useful more generally for theincla-
sive analysis of communication events such as computer
conferences.

Resulis

Thematic patterns. The analysis revealed four basic
themes in the MOST computer confercnce.

(1) 34 messages (32.4% of total) were designated with a
K, indicating “coordination [koordinatsiya] of interac-
tion.” This theme concerns the organizational and techni-
cal issues of the current computer conference.

(2) 19 messages (18.1%) were designated with an M, in-
dicating “metaphor.” This theme concems the search for
a suitable denomination for the new technological milicu,
(3)21 messages (20%) were designated with an O indicat-
ing “experience [opyt].” The theme focussed on the
computer conference participants’ concrete experience in
using computers and new communication technologies,
(4) 31 messages (29.5%) were designated with T for
“theoretical analysis.” This covered the discussion of
general issues pertaining 1o the nature, organization and
utilization of computer-mediated communication.

Of special interest to us, the independent status of the
. metaphor theme is evident in this sorting of the material:

Tt accounts for one-fifth of the entire computer conference
volume, and, if one considers only the substantive mes-
sages, excluding messages on coordination, then meta-
phor accounts for more than a quarter (26.8%) of the total
volume.

Figure 3
Prominence of Leading Themes Week-By-Week,
Given in Percenta ges of the Numba Of
Masga Pa Week,
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These themes made their first appearance in the MOST
computer conference in the following order: coordination
[K} in message 1; metaphor [M] in message 5; theoretical
{T]in message 11; and experience [O] in message 17. An
analysis of the prominence of the four themes week-by-
week showed that messages about coordination were
distributed equally through the entire computer confer-
ence (with negligible differences week-by-week)., As
depicted in Figure 3, the metaphor theme predominated in
the first week, the theoretical discussions dominated the
second and fifth wecks, and the experience theme pre-
dominated in the third and fourth wecks. Note also that the
contribution made by mctaphor theme messages o the
weekly discussion steadily decreased. These results sug-
gesta dynamic process which can be sketched as follows:
*word -> concept -> referent -> concepl.” At the begin-
ning of the discussion, it proved fruitful 1o articulate the
issue of the idiom in which the object of the computer con-
ference was 10 be discussed. Substantive issues subse-
quently moved into the foreground bringing with them the
need to address the field of reference, i.e., the experience,
of the computer confercnce participants. The object of the
discussion was initially registered through figurative-
melaphorical components, paving the way for discussion
on a higher, conceplual plane,

Sub-topic patterns. Seventecn basic sub-lopics were
uncovered in the MOST computer conference messages,
The following list indicates the designation we used for
the sub-topic, a brief description, and the number of imes
tbe sub-lopic recurred.
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D -divergent approaches to teaching principles (3}

S -material expenditures on telecommunication (4)

E -computer communication equality principles(7)

V -problems of the organization of the main project (8)
R -analyzing telecommunication materials methods(11)
F -forms of telecommunication (12)

L -linguistic/cultural differences/telecommunication (11)
Q -particular nature of mediated communication (14)
J-issuesof interaction between people and computers (14)
G -goals when using telecommunication (15)

C -telecommunicalion and joint activity organization (21)
A -pedagogy with telecornmunication activities {21)

H -telecommunication technical and program issues (35)
W -specific uses of computers in education {36)
K'-coordination (as in leading theme) (43)

O’-personal experience {as in leading theme) (37)
M'-metaphor (as in leading theme) (35)

(Note: Since more than one sub-topic could occur per
message, the last three sub-topic counts differ from those
derived when these categories were used as leading themes. )

This sub-topic listing encompasses a {airly wide range
of issues. About 3 sub-topics (3.1) were touched upon in
each message. The amount of topic density varied in
relation to the kind of lead theme a message had, The
highest index of density was for the “experience” theme
messages (4.2); descriptions of working experience pro-
vide an opportunity o touch upon a broad range of issues
with no need to expressly reconstruct the links between
those sub-topics. The lowest density was for the “coordi-
nation” theme (2.2); the theme is linked to sub-topic H
(technical and program issues). When current issues of
the computer confercnee were discussed in the messages,
the issue was asa rule raised in the form of a practical task
(reasons for data loss during transmission, ways of sys-
tematizing file transfer, ete.). .

For the messages with “metaphor” and “general theo-
retical” themes, the topic-density is close lo the average
(3.0 and 3.4 respectively). Messages with either of these
themes functioned o expand the computer conference's
themalic structure. Since the indices of topic density for
the metaphor theme are so close 1o the average for the
computer conference, we can postulate that the figurative-
metaphorical components contribute to the evolution of
the computer conference's structure, its content, That is,
the topic density of messages devoted not to content as
such but 1o ways of representing that content linguisti-

.cally corresponds closely to the direct discussion of the
conlent.

'

Fipre 4
Weekly Vasiations in the Average Topic Density
of Messages Categorizad by Leading Theame

Note in Figure 4 that the index of topic density per
message varies {rom week 1o week, reaching its maximum
in the third week (3.0) and dropping below the level of the
first week by the end of the computer conference, (2.9 and
2.8 respectively). This indicates a natural culminating

_point for the computer conference as a communicalion

evenL The dynamic of the indices of topic density for the
major themes by and large corresponds to the dynamic of
their quantitative prominence. Ascanbe seen from Figure
4, the highestaverage weekly indices of topic density were
logged for metaphor [M} and general theoretical [T] in
thefirst week, for experience [O) and T in the second
week, for O and M in the third week, for O in the fourth
week, and for O and T in the fifth week. This distribution
corresponds closely to that depicted in Figure 3 above,
where only leading theme distribution is considered, The
leading themes in a given week are at the same time the
most information-dense, the richest in content. This
suggests that it is valid for us to isolate the thematic
dynamic and the role of figurative-metaphorical compo-
nents in the evolution of that dynamic.

In view of the small volume for each identified sub-

lopic and thevariation in volume from sub-1opic to sub-

topic, it is difficult 10 provide a sophisticated yet reliable
evaluation of the dynamic of evolution in the computer
conference's thematic structure, There were some ob-
servable tendencics, however; Sub-topics about goals
when using telecommunications [(G] and about telecom-
munication and joint activity [C) were more prominent in
the first week; in the second week, joint activity [C} and
telecommunication and effective pedagogy [A] were
prominent; in the third, sub-topic A continved to be
important and the nature of computer mediated commun-
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jcation [Q] was also prominent; in the fourth week, sub-
"topic Q maintained its prominence; finally, in the fifth
week, sub-topic Q continued and was joined by prominent
discussion of analytic methods for telecommunicated
material [R] and forms of telecommunication [F).

This pattern suggests that the “word -> concept -> expe-
, rience ->» concept” dynamic (noted above in the discus-
sion of the leading themes) is coupled with a perceptible
transition from the discussion of the gokls and general
problems of the organization of joint activity to a more
differentiated discussion of concrete kinds of joint activ-
ity, followed by a discussion of the more general features
of the use of new communication technologies (its spe-
cific nature, forms, and methods of analysis).

These two types of dynamic are interlinked chronologi-
cally. So, for instance, sub-topics G (goals when using
lelecommunications) and C (telecommunication and joint
activity) originated in message 5, in which the metaphor
theme {M] was first raised. As will be demonstrated
below, sub-topic A (telecommunication and effective peda-
gogy) isquite firmly linked with theme O (experience with
computers). Interpreting this result from the perspective
of the role of figurative-metaphorical components in this
particular cognitive/communicative event, we can say that
those components engender a discussion of more general
questions and of the meaning of the activity thal is being

performed.

This was confirmed in the next stage of analysis. Al-
though the metaphor {M] theme was not among the most
quanlitatively conspicuous during the first stage of analy-
sis nor the most substantively conspicuous during the
second, it was found to play the key role in the evolution
of the computer conference's thematic structure. An
analysis of features involved in the inception of sub-1opics
showed that 10 basic sub-topics originated with the discus-
. sion of metaphor {M] (see Figure 5),

Confirmation of the interlinking of the dynamic re-
vealed by the lead themes and the one revealed by the sub-
topics is found in a cluster analysis of the links arising
between sub-lopics (see Figure 6, opposite page). Theuse
of cluster analysis at this stage of the analysis made it pos-
sible 1o discloss basic tendencies in those interconnec-
tions. Upon substantive analysis, the picture proved to be
far more complicated and difficult to interpret. A 0.30
correlation coefficient brought five significandy differing
clusters 1o light;

Figure §
Links Reflecting the Inception of Sub-topics
in the MOST Computer Conference

@ 2

@ 1,33 : ” @
§© /
NOXO

{1) V (project organization) and D {divergent teaching
approaches principle);

(2) M’ {metaphor), G (goals when using telecommunica-
tions), C (telecommunication and joint activity), and J
(people and computer interactions); ]
(3) O'(experience with computers}, W (computers and
communication technologies in education), A (telecom-
munication and effective pedagogy), and R (analytic
methods for telecommunicated material);

(4) L (linguistic/cultural differences in telecommunica-
tion) and E (participant equality in telecommunication);
(5) F (forms of elecommunication) and Q (nature of
computer mediated communication).
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Figure 6
Cluster Analysis of Links between Sub-topics
in the MOST Computer Conference
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- The topics of coordination {K'], technical and program
issues [H] and costs [S) did not correlate significantly with
any of the other sub-topics. The structure of the cluster
tree reveals the following general groupings:
(DK'and B;
(2)Q, W, AR, LES,D,V;
(3)M',G,C,JLF,Q. '

Three points summarize the results of the analysis of
sub-topic inception and of the links they formed in the
course of the discussion:

(1) Sub-topics K’, O', and M" are separated. This con-
firms the validity of grouping the messages in the com-
puter conference according to the lead themes which
correspond Lo these sub-topics: coordination [K), meta-
phor [M], experience [O), and general theory [T);
(2) The links between sub-topics in the course of the
discussion differ somewhat from their links on inception.
For instance, sub-topic C (iclecommunication and joint
activity), whose inception ties in with sub-topics M’
{metaphor) and V (project organization), came ¢loser to
sub-topic M" in the course of the discussion, A qualitative
analysis established that the joint activity sub-topic [C]
was actually raised twice in the MOST computer confer-
ence but the basic line followed in the discussion of that
sub- topic tied it closely 10 the metaphor topic [M’]. On
the other hand, sub-topic A (telecommunication and ef-
fective pedagogy), which was also brought up by the
metaphor discussion, was more intimately linked with
sub-topic O, about experience with computers. While it
originated in a discussion of the properties of a specific
metaphor (comparing computer-mediated communica-
tion with a bridge), sub-topic A actually features in the
compuler conference as one of the parameters used in
describing experiences with compulerized communica-
tion technologies (sub-topic O');
(3) The cluster analysis data confirm the key role played
by figurative-metaphorical components in the computer
conference’s structural development, In the course of
discussion, a group of sub-lopics — goals when using
telecommunications [G], telecommunication and joint
activity [C], and people and computer interactions [J]
cluster around the metaphor sub-topic {M’] (correlation
coefficients, 0.34). Sub-topics F (forms of telecommuni-
cation) and Q (nature of computer mediated communica-
tion) also tend in this direction (the correlation coeffi-
~ cients between sub-topic M and sub-topics G, C, J, Fand
Q being, respectively, 0.25, 0.42, 0.34, 0.39, and 0.16).
" These sub-topics connect with the metaphor discussion
not only in their inception but also in the actual course of
discussion. In lerms of content, they unify the more
general issues raised in the MOST computer conference.

Here the subject of discussion is the nature and rationale
of telecommunication. This pattemn corrcborales the
results achieved when the dynamic of the lead themes is
correlated with the relevant sub-topic dynamics,

Message chains and thesalience of the metaphor theme.,
To discuss the salience of the metaphor theme in the
MOST computer confcrence, we shall consider how
messages are chained together, what features in a nole can
be associated with subsequent uptake and which seem to
inhibit uptake. Itisinstructive to compare messages 1 and
5, in each of which a leading theme of the computer
conference originated: message 1 originated the coordi-
nation theme (K] and message 5 originated the metaphor
theme [M].

In message 1, the reasons for launching this computer
conference were explained, its tasks were defined, and a
list of problems pertinent o it was presented. Asittumed
out this was not a fruitful way of articulating those prob-
Iems. Although message 1 contains the suggestion that the
participants share their expericnce in using computerized
communication technologies, there were only isolaled
responses 1o this. An intensive exchange of experience
evolved only after several similar requests had been made
much later on (e.g., messages 38, 52). Message 1 was not
the only one in which uptake difficulty occurred: A
question first raised in message 30 had wo be asked repeat-
edly before sub-topic L (discussion of linguistic and
culturai differences related to teleccommunications) began
o develop.

An examinalion of sub-topics linked to the coordination
theme, by tracing their initiation and by cluster analysis,
show similar delays and infelicities. While sub-topic V
(organization of the project) was brought up in message 1
as an object for planning and discussion, the project being
organized was never directly discussed, though the com-
puter conference participants were periodically faced with
specialized questions that touched upon certain aspects of
that project. The lopics that were “spun off” from this
continued probing -- sub-topics L (linguistic and cultural
differences), O (experience with computer technologies),
and D (principles of divergent approaches to teaching) «—
were organized as a chain of questions and answers or a
series of answers, In the case of sub-topic E (participant
equality in telecommunication), which was also presented
in the form of a question, the only answers volunieered
were confirmations of how important that topic was. Sub-
topics H (technical and software problems} and W (spe-
cific uses of computers in education) did not form an
integral whole organized as asingle communication-
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oriented entity; rather, they represented isolated aspectsof
- the discussion of the problem, Overall, then, the coordi-
nation theme [K] was organized as discrete question-an-
" swer chains relating to the computer conference's current
tasks.

Message § was organized in a fundamentally dilferent
" way. It suggested that a start be made by discussing the
"extent to which the metaphor carried in the computer
conference's tile (MOST is Russian for "bridge™] was
. applicable to an interchange mediated by computerized
telecommunication technologies, Different metaphors
that could be used 1o describe various kinds of interfacing
(the organization of person/computer interaction) were
mentioned at this ime. This message immediately gener-
ated several responses. In message 6, the issue of a
suitable denomination for telecommunication was raised
in connection with the goals of the interchange. In
message 9, the history, advantages, and shoricomings of
the “bridge™ metaphor were discussed, and the fcatures of
telecommunication, uncovered through comparing its
various forms (networking and bridge connections) were
enlisted to support the arguments, The emphasis placed
upon the role of the human factor (active involvement) in
telecommunication led the next participant 10 inquire
about concrete ways of using telecommunications (kinds
of activily), and so on. We note that the development of
" this discussion is typical not only of message 5 but also of
messages 9,47, etc., which are linked with the discussion
of problems pertaining to denomination and concrete
metaphors.,

The organization of sub-topics related to the metaphor
{M] theme of message 1 differs considerably from those
linked to the coordination theme of message 5. Here
observation-observation chains predominated, Sub-top-
+" ics that spun off from the metaphor theme can be catego-
rized in one of three ways: (1) They were identically
organized in all the same observation-observation chains,
as for sub-topic Q (the particular nature of mediated
communication); (2) They were initially discussed within
the same messages as the metaphor sub-topic [M’], an
" aspect of it, and thereafier formulated as problems and
* spun off separately, asfor sub-topics A (telecommunica-
tion and effective pedagogy), J (issues of interaction
between people and computers), C (telecommunication
and joint activity), and G (goals when using telecommu-
nications); or (3) They were never separated out at ali and
continued to refer back 10 the metaphor theme, as for sub-
- topics F (forms of telecommunication) and W (specific
uses of computers in education).

_ In summary, message 1 states precisely formulated
problems as discrete issues but exhibits difficulties of sub-
sequent uptake, while message 5 has no such precise, dif-

. ferentiated articulation of problems and exhibites rich up-

take. The organization of links between messages within
the associated sub-topics accordingly differs. In message

5, then, the discussion began before the problem was -

precisely formulated and laid the groundwork for that
formulation.

We interpret this divergence in the organization of dis-
cussion as follows: A precise articulation of a problem-

segregated a priori provides both a rigid thematic frame-

work for the discussion and rigid criteria upon which the
relevance of any answer (the extent to which the answer
correlates with the resolution of the problem that has been
posed) is evaluated. When there is no such framework, it
becomes possible to set forth and generalize one's expe-
ricnce [reely, adhering 1o one's own logic. Discussion
participants thus have more opportunities 1o exhibit their
ownidiosyncracies (prefcrencesin the sclectionof themes,
expository style, elc.) and are to some extent placed on an
equal footing in the discussion. Inthe a priori formutated
discussions, the solution is rooted in professional compe-
tence; in the other case, thal competence is supplemented
by linguistic and general cultural competence, There is
evidently less potential for frustration in the second in-
stance, which serves as a stimulus to the discussion and
allows it o take a freer form,

Problem solving anzalysis using Bales’ categories. By

analyzing the computer conference as a group problem-
solving process we were able 1o verify the validity of the
interpretation (given just above) of the characteristics
associated with successful chains of messages. We will
very briefly report on our use of the Interaction Process
Analysis (Bales, 1955, 1972) on the messages in the
MOST computer conference. (We will not describe the

. data reduction and analysis procedures or the category

system, here, for reasons of space and because the mate-
rials are widely available and most familiar having been
used in many studies of group-problem-solving. Instead,
we provide Lhe “glosses” for the categories which are of
interest for our particular purposes.) Our {irsl interest was
1o see if the Bales profile of the MOST conference re-

sembled other published information about group prob-

lem-solving processes. Figure 7 (next page) provides our
results.

Data obtained in other research using the Bales’ method
allowed us o evaluate the reliability of our results. One of
the norms concemns category B-— the cluster of codes that

’”
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are considered “attempts to solve the problem.” For
Mikhalevskaya (1985), this category accounts for 56% of
all the statements made in face-10-face groups; we had a
somewhat higher index, 65.69%. Hillz and Turoff (1982,
p. 109) present different results for face-to-face inter-
change at 68.5% and for computer conferencing at 76.83%.
The results of our coding of the MOST conference, then,
fall within the range of published data, which would indi-
cate that it is reliable, The pattern of differences between
. the face-to-face and computer conference norms suggests
that the following propesition should be further tested: It
appears that attempts at problem-solving are, by and large,
expressed on a rather higher plane in mediated interchange
than face-to-face. Thiscould be linked to the larger number
of stalements made in a polilogue and the fact that messages
are keyboarded, not spoken,

Another dependency established by Bales was also con-
firmed: Expressions of positive emotions outnumbered
those of negative feelings by two to one (in our cases, 19

to 10). There were, however, several salient features
where our MOST data diverged from expectations based
on published norms. For instance, the “information ->
opinion -> proposal of solutions™ dynamic was absent
from the evolving discussion. Tn our case, an exchange
of opinions predominated during the first weeks and was
later eclipsed by an exchange of information. Attempls
at mutual control, which tend to come up when a decision
is about to be made, were understated in general and in
the latter weeks were entirely absent. We may assume

that there is a connection between this and the specific

nature of the given computer conference, in which no
mention was ever made of coming 10 any definitive

solution and where many of the participants were en- -

countering each other for the first time.

Our second interest in the problem-solving coding
was 1o examine the features of a discussion whose
mainslay was the use of figurative-metaphorical compo-
nents. Figure 7 presents data for messages from the
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metaphor topic separately from those for the remaining
. messages. A significant difference was found when

* correlating category a (exchange of information) and
category b (exchange of opinion). Category b predomi-
nates for messages of the melaphor topic, and calegory a
for the rest. Furiher, 68.6% of all category b messages,
which were concentrated in the opinion-exchange phase,
belonged to the metaphor group. It appears that the figu-
rative-metaphorical components really are conducive to
the fruitful development of a discussion (exchange of
opinions). Of greaterimportance, however, is the fact that
the role of figurative-metaphorical components is most
vividly manifested in the intermediale phases before the
decision isreached. Although we are unaware of any other
data gathered from group problem-solving situations which
confirms the result, it is consistent with frequently stated
hypotheses on the role of metaphor in theunconscious
preparation for decision-making (sce, for example, Vejn
& Moldavanu, 1987).

The discussion based on figurative-metaphorical com-
ponents had one more strongly distinguishing, albeit less
explicit, feature, Categories ¢ (mutual control) and e
(expression of a lessening of interpersonal tension) were-
almost entirely absent from metaphor messages, but were
found more frequently among the other message types.
‘This confirms our supposition that a discussion that rests
upon figurative-metaphorical components is on the whole
less frustrating and more free-ranging.

The third interest that we had in the resulls of using the
interactional problem-solving coding involved the contri-
butions of individuals. Of particular interest is the com-
parison of the individual styles of group discussion par-
ticipation adopted by the authors of message 1 and mes-
sage 5, the most active individuals in the computer confer-
ence. Here,asin the contrast between the metaphor theme
and other messages, there is also a difference in promi-
nenceof categories ¢ {mutual control) and e {expression of
a lessening of interpersonal tension), For both partici-
pants, category b (exchange of opinion) predominated
over category a {exchange of information). From the
perspective of the prominence of categories ¢ and e, the
style of the author of message 5 bore more resemblance o

“the features of the metaphor theme discussion (which
message 5 initiated}, while that of the author of message
1 came closer to the features of the discussion of the
remaining themes. It may be assumed that reliance upon
figurative-metaphorical components in a discussion con-
nects with a less explicit tendency toward domination,
This is expressed in a focus not only upon the task at hand
but also upon the processes occurring within the group, in

P

attempis toinfluence the group decision. A comparisonof
the profiles of the authors of messages I and 5 with those
of the two other most aclive participants demonstrated that
status within the group (the author of message 1being one

of the computer conference organizers) plays no determi-
native role here, inasmuch as the personal profile of the -

other compuler conference organizer had more in com-
mon with the personal profile of the author of message 5.

Metaphors used in MOST
1o denominate the new object

In the above sections, we have analyzed the MOST
compuler conference in various ways. Metaphor was seen
1o figure in the structure of the leading themes that emerged
with the “word -> concept -> referent -> content” dy-
namic; as weexamined sub-topics, metaphoragain proved
relevant to issues of inception, cluster analysis, communi-
cation chains, and problem-solving interactional codes.
At this point, we focus concretely on the metaphors used
by the MOST conlerence participants in their messages,

Frequency and classification of metaphorsused. MOST
produced over 120 words and expressions containing a
more or less explicit metaphorical component. Taken in

' theaggregate, thoseexpressions fall inio two large groups.

The first group of metaphors consists of weords and
phrases used to denominate realia not directly connected

with compuler mediated communication: e.g., “get the

ball rolling” (begin the discussion), “little shells with little
selves” (the isolation of people in themodern world), “it's
almostas if we have been holding the seat or keepingeggs
warm until the birds come back” (the impossibility of
predicting how the discussion will develop). Examples of
this group are found in virtually any communication
event; as a rule they are one-time only occurrences in the
evenL These kinds of metaphors are difficult to separate
from non-metaphorical expressions since, in time, the
metaphor often acquires the status of a direct denomina-
tion (as in “the conversational ball” related to “get the ball
rolling.”)

The second group, of greater interest 1o vs, was used for
the denomination of ielecommunication as a whole and of
its individual aspects or forms. Its boundaries were clearly
delineated, and individual expressions recurred repeat-

edly, providing the subject matter for specialized discus-

sion. Tt was the prominence of this group of expressions
and words which made it possible for the MOST computer
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conference to be regarded as a natural experiment in the
verbalization of the image of a particular object—namely,
the use of the computer as a means of communication,

Many of the metaphorical expressions are variations of
one ancther, i.e., modifications of the part of speech,
kindred words, adjectival supplementation. When all
expressions which are variations of one single metaphor
are grouped together, the following six metaphors can be
analyzed as the content of the discussion in MOST about
the object, “the use of the computer as a means of commu-
nication:” '

(1) “Bridge” was used 94 times with 9 variations in 20
messages by 15 different participants;

(2) *'Portage™ was used 31 times with 4 variations in 15
messages by 12 participants;

(3) “Patch” occurred 15 times with 4 variations in 6
messages by 6 participants:

(4) “Open-world classroom™ was used 4 times with no
variations in 2 messages by 2 panticipants;

(5) “Global 1cleapprenticeship” occurred 5 times with 4
variations in 3 messages by only 1 participant; and

{6). User interface metaphors were studied in 17 vari-
ations occwrring in 9 messages.

The user interface metaphors cannot be counted with the
same certitude as the other five metaphors we studied.
Unlike the preceding five metaphors, the user interface
metaphor varialions are linked not so much with modifi-
cation of the word as with the concretization of theoriginal
metaphor. Userinterface expands into three melaphorsw(iz.,
conversation, model world, collaborative manipulation)

each of which is subsequently concretized in numerous -

variants. User interface metaphors are closely linked to
forms of interaction among people; it is often difficult to
determine when people are using the reference 1o the
human interaction as a direct reference (ignoring, for the
rhetorical purpose at hand, any tie to computer-mediated
communication) which they intend as a comparison/con-
trast wilh user interface and when they are using the terms
as metaphorical references to develop the concept of user
interface. Hence, the job of drawing precise boundaries
around this class can be expected 1o be a complex under-
taking and we limited our study to the 17 cases which were
most clear metaphorical uses, rather than exhausting the
corpus as we did for the other five metaphors.

In the course of the discussion all the metaphors were
subject to some degree of criticism. Generally speaking,
no universally-acceptable metaphor was settled upon.
However, in the concluding phases of the discussion,
‘many of the metaphors (bridge, portage, composition,

patch, etc.) were beginning to be used as set tums of
phrase. The varionus metaphors did not appear in succes-
sion, one replacing another, but were discussed in parallel.
Message 5, which originated this topic, contained the
“bridge™ metaphor (later discussed in messages 7-9, 15-
22-26-41, etc.}, the “portage™ metaphor (later discussed
in messages 7-9-10-15-16-22-24-27-51, etc.), and user
interface metaphors (later discussed in messages 7-12-13-
14-24-27-36-37-38, etc.). Partof this paralle! process was
the constant introduction of new metaphors or metaphor
variants (teleapprenticeship in 13; composition in 27; ap-
propriation in 37; open-world classroom in 46; paich in
47, etc.).?

Denomination, polysemanticity, and metaphor,

It is not only the case that metaphors develop in parallel
for the same referent, bul it is also the case that the referent
for a given metaphor changes constantly, if subtly, Inour
data, for example, at one time, a given metaphor is spoken
of as a metaphor for the medium; at another time, as a
metaphor for communication in the medium. The use of
metaphors in the MOST and JULY-88 computer confer-
ence crealed a situation characterized by a multiplicity of
denominations for the same referent and 2 multiplicity of
referents for the same denomination.

This situation makes it possible 1o come up with a novel
denomination. Turner (1983, p. M) drew attention to an
analogous relationship between the symbol andits mean-
ing [significate] in ritual. The metaphorical nature of
language, the polysemanticity of expressions and the
multiplicity of denominations in “traditional” cultures has
been noted several times in the literature (e.g., Afanasiev,
1982, pp. 21-22; Cole & Scribner, 1977, p. 58 ff; Lotman,
1987, p. 18; etc). In traditional cultures, there is ofien
intensive activity involving new denominations, intensive
linguistic development. The instability of word-referent
relationships provides an opportunity to widen or modify
the meaning of a word, to transfer the meaning to new
objects, and even to uncover the features of a new object
as activity related to its denomination is undertaken. Osip
Mandelshtam (1987, p. 42) described the process:

The living word does not designate the item but freely
selects, as if for a domicile, a given item-specific
import, a corporeality, a sweet body. And the words
wander free about the corporeal entity, as the soul
wanders about a body sbandoned but not forgotten.

Averintsev {1979, p. 52) ties the process explicily to.
metaphor:
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*  Between the mundme wotd and the philosophical

" termthere should always lie a zone in which words are

- freed from rigid bonding 1o their *place’ in life... this
is the zone of the metaphor.

‘We can demonstrale some of the dynamics involved by
focussing on the “bridge™ metaphor in the polilogue
computerconference. First, itis necessary to pointout that
the metaphors function as a system, Taken as an aggre-
- gate, they embrace virtually all essential relationships in
telecommunications, viz., (1) “person (group of people)
<—> person (group of people),” which breaks down into
(1a) "'user <—> uses” and (1b) *programmer <—> user;”
(2) “human being <—> computer;” and (3) “computer
<—> computer.” Each metaphor {unctions as part of a
system of links, but often temporarily disengages itsell
from the rest of the system to focus on certain aspects.

‘The “bridge” {most] metaphor was used lo pinpoint
group-to-group relationships. In addition o associated
direct references, the focus can be secn in the opposing
elements that were identified during the discussion of the
metaphor’s usefulness: The “bridge™ metaphor brought
out group to group relations in discussions of (1} the fait
accompli of unification & the grounds for unification; (2)
hostile relations & amicable relations; (3) active involve-
ment & passivity.

Al the same ime, each of the metaphors used to pinpoint
a part of system of links can be transferred to the system
as a whole. For example, the “bridge™ metaphor and its
variations come (o be used 1o designate (1) the current
 computer conference, (2) telecommunication as a whole,
(3) some non-computer specialized forms, e.g., interac-
tive video-link exchanges, (4) any satetlite telecommuni-
cation, (5) any compulter-mediated telecommunication,
(6) any means of communication in the broad sense of the
word, (7) any link (c..f. the Russian expression "navodit’
mosty” [to build bridges] meaning to establish links), and
(8) any interchange.

Analogous analyses apply to the other metaphors in the
polilogue communication of the MOST computer confer-
ence. Each can be seen io “specialize™ in the development
- of one aspect of the system of links relevant to the general
referent, akin to Mandelshtam's “item-specific import”
and Averintsev's note of “their ‘place’ in life.” But at the
same time, each can, in Mandelshtam’s terms, “wander
free about the corporeal entity,”

. Iis noteworthy that material drawn from the computer

conference serves o demonstrate the need for this kind of

f

dual relationship between the word and the referent. In the
compuler conference, as noted above, several topics were
typically developed in parallel. Compared 1o targeted
laboratory experiment situations, this is unusval. Yetitis
also characteristic of the everyday practice of linguistic
crealivity, when a person participates in numerous rela-
tively independent communication events. Since the tra-
ditional laboratory experiment as a rule models just one
such event, the multiplicity of denominations noted here
asacondition for fixing upon a new denomination falls out
of focus and tends to be attributed o the inadequacies of
individual metaphors. Evidenuy, a multisernantic, {lex-
ible relationshipbetween the metaphorand its referent can
only evolve on condition that the situation in which the
discussion takes place is also flexible, free, not frustrating
— precisely the kind of situation demonstrated above in
our analysis of the thematic, sub-topic and problem-
solving interactions associated with the metaphor theme
in this conference,

Caoncept development, analysis by synthesis,
and metaphor,

In addition to participating in a system of links con-
cermned with the social relations of telecommunications,
the metaphors can be analyzed in relation to a system of
conceptual links. The aggregate of metaphors encom-

~ passes the basic conceptual relationships into which the

concept of “telecommunication” falls. Telecommunicat-
jon may be viewed as: (1) a form of personal interchange
and interpersonal relationship; (2) a type of technical
modality that mediates an interchange; or (3) a means
{form) of computeruse. All three instances are amatier of
“*genus-species” relationships between concepts. When
metaphorical expressions are used, however, the “sub-
sumption under a more general concept™ adopis a specilic
form. We shall demonstrate this taking the “bridge”
metaphor as an example. .

The comparison of “bridge™ and telecommunication
does not initially bring to light features that are specific Lo
the concrete means of communication but, rather, those
features that are common 1o means of communication as
a whole, So, for instance, in message 9, the fact that a
bridge may be used both for establishing friendly rela-
tions and for an act of aggression was pointed out as a
shortcoming of the “bridge” metaphor. The author of
message 15 objected, saying that the goal for which a
modality may be utilized isnotone of itsapriori features.

We take this and similar examples throughout the cor-
pus as a demonstration that an expression used as a
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- metaphor simultaneously fulfills two functions, being (1)
- the designator of a concrete object (or class of objects);
and (2) one version (a “prototype™) of a more general
' concept. The comparison takes the form of matching a
- particular item and another particular item, but the content

of that comparison is between the particular and the
general, this being the actual underpinning of “subsump-
tion under a more general concept.” The metaphor per-
forms the groundwork for concept formation; it is a
preconceptual form of generalization,

This proposition is confirmed by an analysis of the
features of the developmental dynamic of the metaphor
theme during the MOST computer conference. This
theme expanded as a chain of metaphor-metaphor com-
parisons, which ultimately uncovered certain essential
attributes of telecommunication (its goals, forms, modes
of utilization, features) that later became the subject of
independent discussion, spinning off as independent sub-
topics. The discussion of metaphor in the MOST com-
puterconference wasactually a preparation for the discus-
sion of the nature and attributes of the computer confer-
ence on a conceptual plane.

The identification and preparation of the discussion of
those sub-topics was based upon analysis through synthe-
sis. Examining all the transformations undergone by
concrete metaphors in the course of discussion and meta-
phor-metaphor comparison, we identified the following
basic types of operations performed with metaphors:

(1) Analysis and modification of the sign itself (transla-
tion from one language to another, etymological analysis,
the parsing of a part of speech, adjectival supplementation
and the formation of compound words);

(2) Analysis and refinement of the meaning of the word
and its referent (addressing the word's direct referent and
the cultural experience that is linked 0 it; the definition of
the meaning of the word or the concept that is designated
by the given word; the enlistment of a kindred term);
(3) Analysis and explication of a personal attitude toward
the given word, its “private rationale” (reference to per-
sonal experience with respect to the referent of the given
word; explication of the associations it elicits; reconstrue-
tion of the image or *“visual pattern” elicited by that word);
(4) Analysis and modification of the new referential
situation (refinement, replacement or sectioning of the
referent; reconstruction of the situation in which the new
denominalion was first manifested; change in the status of
the denomination with respect to the referent — primary
or secondary denomination, metaphor or analogy, con-
ventional denomination or term [concept]; analysis of the
metaphor’s intended audience).

All four types of operation were applied to each of the
basic metaphors discussed in the MOS T computer confer-
ence, although the operations varied depending upon the
intensity of the discussion of the metaphor in question.
The subject for reflection and modification was the entire
totality of relationships in which a given metaphor is
included as a significative formation. This served to alter
the "sign/referent” relationships, as mentioned above,
Reflection ont the meaning of a word and its referent, the
refinement of the actual referential situation, and also the
combination of the diverse systems of links to which the
referent belongs, due to metaphor-metaphor comparison,
ensures the demarcation of the metaphor's essential attrib-
utes and helps in working out the relevant concept.

Metaphorical denomination and specific activity

Qur analysis of metaphorical expressions confirms their -
link with the purposive and semantic structures of reality.
To investigate this, we compared the basic metaphors
from the MOST computer conference with those in the
JULY-88 computer conference. MOST was held when
the Velikhov-Hamburg project was first being organized.
The priority task of MOST was project planning, The -
JULY-88 computer conference was held two years later,
by which time the project had acquired an official status,
and had been the subject of a number of concrete studies.
The tasks of JULY-88 included the conceptualization of
the outcomes of work done thus far and planning for the
year ahead. In both cases, metaphors were enlisted to
denominate the same referent — namely, computer
mediated communication.

The author of JULY-88's introductory message at-
tempted to construct an image portraying the organization
of work on the project as a comparison between immedi-
ate (face-to-face) and mediated (E-mail and computer
conference) interchange. The authors of message 2 sug-
gested the construction of a discrete image for each of the
stages of work on the project. The author of message 4
suggested the metaphor of “walls across the path of |
communication, one wall after another,” which became a
basic metaphor in this computer conference. The meta-
phors of “soil” as a multilayer developing system (mes-
sage 13) and “ascent to amountain summit” (message 21)
were also introduced. All three metaphors feature the
multilayer aspect (message 21 speaks of repeated ascents
1o the summit), which bespeaks an anempt to construct a
more differentiated image, The multilayer aspect was
absent from all the metaphors used inthe MOST computer
conference,
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Another substantial distinclion is that the metaphors
from the JULY-88 computer conference focus on emer-
gent difficulties while those from MOST concentrate on
the possibilities of overcoming difficulties. At thebegin-
ning of the discussion of the “bridge™ metaphor in MOST,

" the author of message 7 says: “On the traveler’s difficult
journgys, transportation by portage was replaced - all
right, then, not by bridges but by locks or, putting itina
different way, fords were replaced by-bridges. In other
words, the obstacles faced by travelers were eliminated by
the efforts and hard work of the builders of roads.”
Telecommunication was portrayed as a means to over-

- comeobstacles in MOST bul in JULY-88 it was portrayed
as having obstacles.

These differences correspond to the different stages in
the development of the project of which the computer con-
ferences were a part. When the work was first being or-
ganized it was necessary to focus attention on the mere
possibility of organizing the telecommunication, There-
fore the “bridge” and “'portage™ metaphors pinpointed the
way (the means) of overcoming difficulties, which later
engendered a discussion of problems pertaining to the
organization of joint activity and the role of general goals
in that activity. By the time of the JULY-88 computer
conference, the possibility of organizing joint activity had
already been confirmed by working experience on the
project. In the course of this work, however, various
difficulties had been encountered on numerous occasions.
If the project was to develop further, those difficulties had
10 be recognized and ways of overcoming them had to be
defined, hence the metaphors referring to barriers and
repetitive trials, The compuler conference participants’
tasks were such that it was possible 1o ignore the difficul-
ties in the first encounter, whereas in the second it was
necessary to focus on them, perhaps even to exaggerate
them, :

Two diverse images of telecommunication were con-

structed in these two computer conferences. The choice
of metaphor is constrained by the place which the referen-
tial object occupies in reality and by the current tasks of
activity, The constraint defines the system of attributes
identified within the object as well as the sysiems one may
obviate at the given stage of activity. At the same time, the
attempt 1o construct an integral image, the search for a
metaphor, is linked with the pivotal points of activity: its
planning (the image of the goal, the ““requisite future™) and
its summing-up (the image of the result). Metaphors
appear precisely at those points when the subject of
- aclivity is faced with the task of generalizing.

r

Conclusion

We have not investigated all the ways in which meta-
phors function in cognitive-communicative processes.
The metaphor’s emotive function has not been studied;
however, the link we established between the use of
metaphor and certain features of the organization and
participation in group discussion (absence of domination,
reduced frustration) could prove fruitful in helping to
disclose the mechanisms of the metaphor's emotive func-
tion, Similarly, we have not elaborated the heuristic

- function of metaphors. Several MOST computer confer-
- ence messages (primarily those connected with user inter-

face-type metaphors), noted that metaphors make it pos-
sible to construct new objects, Work reported above can
be seen as contributing to such a study, in particular, the
analyses of the duality of the process of denomination, of
the metaphor's link with planning and result generaliza-
tion, and of the links between metaphors and the tasks of
current activity. (The next article in this volume focuses
on the heuristic function of metaphor.)

The analytic procedure applied in this study may be 2
fruitful approach to further analyses of complex commu-
nication events involving both face-10-face and computer
mediated interchange. The use of the computer confer-
ence as a form of natural experiment on the verbalization
of a complex cultural object has given us a more differen-
tiated conception of the role played by figurative-meta-
phorical components in image verbalization and the evo-
Jution of communication in general,

We have demonstrated that figurative-metaphorical
components play a key role in the verbalization of the
image of complex culturally significative objects. Mela-
phors in polilogue situations like a computer conference
supply resources in the search for a denomination for a
new object as they allow for a multiplicity of names with
an undefined referent and the reconceptualization of the
systems of relations in which the sign is included. Asa
concrete form of analysis through synthesis, a communi-
cation event in which metaphorical expressions develop
constitutes a preparation for conceptual generalization,
The specifics of denomination are contingent upon the
place occupied by the communication event in farger
structures of aclivily, the use of figurative-melaphorical
componenis being closely linked with the semantic and
purposive structures of activity.

We have seen, from the perspective of problem-solving
interactions, that figurative-metaphorical components are
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closely linked with the stages occurring before adefinitive
solution is reached. Furthermore, when a polilogue relies
upon figurative-metaphorical components, a discussion
can begin before the problem is clearly formulated in
detail and tends to be associated with a free and flexible
organization, It appears that a tendency to domination as
a personal idiosyncracy hampers the utilization of figura-
tive-metaphorical components. However, discussion which
relies on figurative-metaphorical components serves as
preparation for a discussion of a wide range of problems
connected with the features of the object of denomination
and canbea fruitful way of launching thatdiscussion. The
recourse Lo abstraction as represented by the use of meta-
phor in a polilogue opens the way for the participants 1o
"ascend lothe concrete” in naming their objectand accom-
plishing their tasks.

Notes

! The rise in the index of thematic density for type M messages
in the third week ties in with the introduction of new metaphors,

2 A comparable situation arose in the JULY-88 computer confer-
ence. The three basic metaphors which functioned in parallel
were steny [walls), pochva {scil}, voskhozhdenie na vershiny
[ascent 10 a summit].
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The Heuristic Function of Metaphor
and Issues in the Use of
the Electronic Wizard

A. V. Belyaeva
M. E. Koshelyuk
A. N. Kharitonov
P. Griffin

M. Cole

A. Scott

R. Smeaton

In the course of our work on the Velikhov-Hamburg
project, it has been essential to address widespread con-
cem that introducing new technologies to young children
may have a negative impact on their development. We
will address this concern, theoretically and practically, in
terms of the concept of a *quasi-object,” and suggest two
means for handling the issue; First, hamess the condition-
ality of play activity and, second, use the computer for
communicative activity. More specifically, we address
the practical problems of introducing children to comput-
ers and lo participation in computer-mediated activity by
making use of a “quasi-object,” the Electronic Wizard,
which is a tool for harnessing play to the process of
problem solving for both adults and children. We illus-
trate our general approach to the use of metaphor as a
heuristic device in this report on studies of the Electronic
Wizard, which demonstrate (1} links of the Volshebnik
(the Soviet Electronic Wizard) to Russian [olk culture (2)
the verbalization of the image of the Volshebnik by
children involved in a short computer based teaching/
leaming experiment, and (3} links of the Américan Elec-
tronic Wizard to the Fifth Dimension, a synthctic cultural
device for educational, communicative computer usc by
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children and (4) the verbalization of the image of the
Wizard in the context of the Fifth Dimension.

Machines versus humanism?

Childhood play and social bonding with adults and peers
are properly regarded as important for healthy develop-
ment. If children use computers, some believe that they
will lose interest in {or at least time from)
spontaneous, creative play; perhaps they will be so at-
tracted to the machines that they become alienated from
the people around them. Such fears may be exacerbated
as one observes, hears about, or reads in newspapers about
adults with undiscriminating enthusiasm for computer
games, “computeraddiction,” ascparate “hacker” culture,
and diverse ways of attributing a mystigue to the com-
puter, The kind of anthropomorphizing about computers
that we notice is also a special concern: It is not so
worrying when people attribute to pets an ability to love
and protect as another human would, but it is worrying
when the capability to think, to plan, to take away jobs,
and, in general, to control us, is attributed to machines.

It sometimes appears that children are very susceptible
to the lure of computers. For many children, as soon as
they are in a setting with computers, computer games
seem to monopolize their atiention. The games often have
a strong motivational charge (Malone, 1981) both by
virtue of the computer’s features (rapid action, graphic
quality), and, by virtue of the social situation that often
surrounds their use (prestige for high scores among play-
ers, and, for many games, even financial rewards for the
owner of agame disk). There is often adistinet ideological
load in the concrete topics of computer games that in-
creases their attractiveness for children as well as the
concemns that society has about using computers with
children.

Our practical experience with children suggests that
these fears need not be realized, even in settings where
children are allowed to use computer games. An analysis
of the computer as “quasi-object” helps to sitvate our
experiences and to suggest what educators need Lo con-
sider to insure that education using computer games
avoids such pitfalls.

The “quasi-object.”

According 1o Terkel, “The video game is a graphic,
dynamic representation of the computer’s internal *pro-
grammed world® that controls the game,” (quoted from
Zuev, 1987 p. 134). A computer game may take the form
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of a narrative or some other play activity, but it is also a
representation (usvally in a non-narrative form} of the
computer’s internal programmed "world.” In fact, virtu-
ally any use of a computer involves such a duality—the
form and content of the interface to the human co-exists
with the machine language. The appearance of such a
duality suggests that an activity involving a computer can
beunderstood to involve a “quasi-object” and a considera-
tion of this concept will help us to arrive at & deeper under-
. standing of the potential and problems of computer use
~ with children,

There is always duality in situations that produce quasi-
objects — the real and the ideal is the paradigm situation,
Considera creative activity, when something new is being
made. At the very beginning, there can be an image, an
ideal of the resultant final object. That image is a quasi-
object. It is not uncommon for a creative aclivity to
include several successive quasi-objects whose content
and form differ widely. Each of these “drafts” of the final
result (each quasi-object) holds within it the duality of the
real and the ideal, when seen from the point of view of the
whole creative activity. Satisfaction, completion of the
process, is an acceptance that the ideal has reached a
concrete instantiation in which the merger of the ideal and
the real is adequate. But, satisfaction is not guaranteed
because there are various ways in which quasi-objects
may merge “the real and the ideal” (Gulyga, 1987b, p.
213); for example, there may be a merger which subordi-

. nates conciousness of the activity to the accomplishment

of the desired results (Ogurtsov, 1988, pp. 18-21),orthere
may be a merger which exhibits a lack of correspondence
between the objective content and its realization in con-
sciousness (Ramishvili, 1979, 1983, 1987).

Quasi-objects have been studied as part of the process of
artistic creation and appreciation. The content of quasi-
objects which emerge in the process dilfers from the con-
crete form of the resultant object, i.e., from the “actuality”
the quasi-object helps to constitute. Ramishvili (e.g. 1979,
1983, 1987) demonstrates that a given content presents
itself initially in consciousness through an object’s per-
ceptual indicators, while its essential indicators present
themselves preconsciously, on the level of an expectation,
set, Einstellung; that is, for different parts or stages in the
process, the quasi-objects have systematically different
content.

For a computer e¢xpert, the duality in a situation of
computer use may be obvious — the quasi-objects canbe
situated in the full process. A question arises, however,

about the availability of the full process to specific indi-
viduals at specific points in their development. The prob-
lem can be stated as follows: What are the circumstances
in which the quasi-object constitutes a facilitation of the
subject's development, rather than becoming an ob-
stacle, allowing the activity to be treated as complete
when only a quasi-object has been constructed? Either
fate is possible.

To explore this problem further, consider some studies
of myths, another example of a quasi-object.

As soon as the initial link between concepts was
forgotten, was lost, the common people began to
accord to metaphorical analogy all the significance of
actual fact and made it the grounds for the creation of
ahostof fabulous legends {myths]. (Afanas’ev, 1982,
p. 23)

In our terms, quasi-objects came to be treated as objects
and could constitute an obstacle to development. A. V.
Gulyga writes on this subject that if “myth is the uncon-
scious level of thought, where the real merges with the
ideal,” then, in the artistic image *the merging of the real
and the ideal takes on a conditional character, and there
arises a dualistic sitvation wherein something both is and
is not (the principle of play)” (Gulyga, 1987a, p. 213). In
our ierms, quasi-objects then become both “quasi” and
“full” objects and can facilitate development.

Given the widely variable content of quasi-objects and
the varying ways quasi-objects merge the real and the
ideal, criteria must be used to determine if a quasi-object
is an obstacle to development. The hallmark of a quasi-
object that is facilitative of development is that its image
has the attribute of conditionality (Gulyaga, 1987). On
the other hand, an obstacle occurs when 2 quasi-object is
wrested from the context of the activily in which it arose
and comes to be regarded as an absolute (Mamardashvili,
1970). This is a frequentoccurrence when the result of the
activity is idcologically charged. In such cases, the quasi-
object becomes a transmuted form:

The initial (real) relationship here cannot carry through
in its actual form because it has been withdrawn from
aparticular systern of links or because those links have
been effaced. The mediating links and dependencies
of thatrelationship are cancelled by the action of other
links which edge it out as if it were wholly denuded, ...
self-sufficient, a spectral thing (Mamardashviti, 1970,
p. 387
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In our terms, we can ask whether the compuateractivilies,
including (but not limited 10} exciting games, are likely to
yield quasi-objects for children which can facilitate their
development: Can we develop systems of educational
activity such that the images developed by the children
maintain links to systems of activities and can the images
be imbued with the attribute of conditionality? Our
approach to thischallenge involves the use of a metaphor,
the Electronic Wizard, as an important tool,

-

Metaphor as quasi-object and heuristic tool.

A metaphor conlains all the ¢lements of a quasi-
object. There is duality: The litcral referent contrasts with
the actual intended referent, There is a system of links Lo
contexts: First, both the literal and the intended clements
are linked to the communicative activity which gives rise
to (and a purpose for) the metaphor; second, each element
is constituted by a system of altributes, some of which
make the metaphorical link “work” and others of which
make it clear that a metaphor rather than a simple identity
statement is being used. Conditionality is central; Were a
metaphor to lack conditionality it would be simply an
identity statcment —to say that a teleconference islike (or
not like} a bridge is to accept the conditionality of both
terms.,

In our analysis of materials from teleconferences used 1o
develop new activities (sce the previous article, this vol-
ume), we demonstrale that the totality of metaphors used
there determined all the basic systems of attributes of the
object being verbalized and all the necessary systems of
conceptual relations through which the object’s content
could be revealed, even though the metaphors prefigured
the purposive discussion of the object’s essential attrib-
ules. In this sense, the metaphoras a quasi-objectis like the
quasi-objects analyzed in the creative artistic process.
Major points emerged in that analysis of the adult use of
metaphors in teleconferences: First, the metaphor used in
the communication activity is a model of the newly
emerging object which is being created by the communi-
cationactivity thatis making use of the metaphor. Second,
using metaphor makes it possible o “grow” genuinely
new objects, that is, objects for which clear identification
and formulation are not available a priori. Metaphor is a
“bootstrap” —a way to starton an activity even though the
motive/goal is underspecified. The metaphorical model
can be treated as a pre-cursory plan in perceptual terms;
hence, metaphor can facilitate truly creative problem
solving.

Our approach allows us to grapple with an intcresting
methodoiogical difficulty. Two dynamic processes are
oceurring simultancously: The image of the metaphorical
relation is transforming (with many intermediate steps)
into a concrete object, while the concrete object is itself
developing. Demarcating the attributes of such an image
(be it an interim or an end result) turns out (O be an
exceedingly complex undertaking. Even in art, which
represents the cultural system’s “purest” process of image
objectification, there arises the same exceedingly com-
plex problem — namely, that of delimiting form and
content in a work of art. D. I, Ramishvili (1987, pp. 34,
90 {f.) emphasized the intrinsic interconnection of those
two features when stating that form in a work of art is
nothing other than “the actuality of content.”

In psychological research aimed at revealing features of
the subjective image of an object {especially the verbal-
ized image) a common method is to vary the way (he
object is presented to the subject, without, however,
allowing the subject 1o act upen the object in order to
change it (e.g..Krauss, 1987; Belyaeva & Nosulenko,
1985). Though fruitful for resolving abroad range of other
tasks, this approach offers little information about the
heuristic (or, more broadly, the regulatory) functions of
the metaphorical model, since the procedure separates the
dynamic process of image construction from the dynamic
functions of the image in activity.

This is not, however, a purely methodological problem.
For the subject to become aware of the goals of his own
activity, it is necessary to separate the process of con-
structing the image from the process of embodying the
image. This separation assumes that the image of an
object wilt be embodied outside that object, in some other
object (since the image always exists in some particular
material vehicle). From this perspective, the metaphor is
aconcrete form of that separation, since by definition (see,
for example, Murav’ev, 1987, p. 218), it connects with ,
*the transfer of the attributes of one item (one manifesta-
tion or aspect of being) to another.”

We constructed and used the Electronic Wizard meta-
phor in our work with the children, understanding that the
methed for analysis and for the children's development
meant that we would have to grapple with active subjects
actively constructing the image rather than being “con-
trotied™ in the ways common $o laboratory experiments.
We also understood that for this quasi-object to have a
chance of being facilitative of the children’s development,
we needed to promote the conditionality of the image and
to maintain its links to contexts of activity.
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~ The conditionality of play facilitates development.

We have so far discussed adults who both invented
metaphors and made use of these quasi-objects to develop
new objects; the inherent conditionality of metaphor for
metaphor-makers could be relicd on. For the children,
however, the teachers and researchers have a role in
constructing the Electronic Wizard metaphor and there is
a danger that the inherent conditionality ol the metaphor
may be unavailable as children construct their images of
the Electronic Wizard.

It is useful to consider a relationship between iltusion
and metaphor: Standard perceptual illusions, like those
used in psychological experiments, involve dual appear-
ance, but they are illusions precisely because the control
of the conditionality of each appearance is not in the
concious awareness of the subject. When the itlusion is
“known” to be operating, the subject is no longer com-
pletely under the control of the itlusion. Metaphor can be
thought of as a conscious illusion — an invoking of the
duality for some intent by the metaphor-maker. In a
social, inter- psychological situation, one person’s meta-
phor may be another’s illusion if the conditionality of the
literal term is not appreciated. But it need not rest there.
Vygotsky (1978) used the term Zone of Proximal Devel-
opment 1o describe inter-psychological developmental
situations: While a youngster may begin development in
an environment where a more knowledgeable other per-
son regulates the activity, the transfer of control 1o the
child’s intra-psychological functioning can occur and
should be arranged for. So, the question becomes, what is
required to provide access to the conditionality of the
metaphor to the children operating in an activity with it?

As noted above, Gulyga (1987a) links play with the
conditionality that allows quasi-objects to facilitate devel-
opment. Conditionality is one of the defining traits of a
playful attitude toward reality (Elkonin, 1978; Bateson,
1976). L V. Berlyand (1987, p.150) writcs: “Play is
defined by the acknowledgment of conditionality, of
duality, of a dualistic attitude,” and on these grounds
likens play to acsthetic activity. If the conditionality of
play is acknowledged, then a playful attitude toward
reality can be connected to an awareness that the results of
one’s own activity are conditional and can facilitate the
subject’s awareness of the goals of his own activity.
Daiute (1989) provides examples and analysis of the
“critical thinking skills such as analysis, synthesis and
evaluation” (p. 17) in samples of play of school age
children.! (C.f. Bruner, Jolly & Silva, 1976.)

Thus, providing for a play activity that combines chil-
dren using computers and metaphors suggested by adults
can be helpful in developing the conditionality we seek.

-Bateson (1976) considers play as a kind of metacommu-

nicative activily, making a natural bridge between our
play contexts and the principle method by which we avoid
the obstacles to development that are possible when quasi-
objects are invoked.

Communication links avoid development obstacles.

Making the computer’s mediating role more salient can
help w insure that there are firm links from the quasi-
objects developed in activities with computers to contexts
of activity. When we have used computers with children
we emphasize that they are a means of communication,
The children use word-processing and telecommunica-
tions programs on the computer in order to write and read
descriptions of computer-mediated activities they partici-
pate in, as well as their thoughts and opinions about
computers and more general topics. They exchange these
materials with others, locally, nationally, and internation-
ally.

The children have a wide set of experiences with ordi-
nary verbal communication (face-to-face contacts, over
telephones, in letters), which provides a background for
their use of computers as a means of communication.
They are familiar with the reciprocal rights and obliga-
tions of “users” of means of communications; they are
aware that communicative events seldom “stand-alone”
butare connected to motives and objectives involving past
and future events. Children’s prior understanding of
communication can be made the expectancy set (Einstel-
lung) for their entering experiences with computers.

Experience in situations that involve the obviousty
communicative use of computers provide an interesting
complement to experience with computer games. The
interchange that takes place between the computer user
and the (game) programmer or developer via the pro-
grammed products is thereby placed in a wider context of
communicative interchanges. As we attempt to develop a
realistic and flexible approach among children toward
modem technologies, we can rely on an expectancy set
“computer as a means of communication” to base firmly
the computer activities in the actual situations of use, in
order to avoid transmutations of the image of the technol-
ogy that would have computers be the “spectral” entity
that Mamardashvili (1970, p. 387) associated with other
quasi- objects.
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However, a host of serious practical problems attaches
to the organization of mediated interchange between chil-
dren, These include the following: a paucity of commu-
nications programs designed for use by children, insuffi-
cient experience with computers by many children, ele-
mentary typing skills, and too little development of infor-
mation regarding the goals and methods for using compu-
terized communication technologies in education. If
children alone are involved in the communication inter-
changes, these difficulties may prohibit the communica-
tive use of computers by the children, It is useful to seck
concrete ways of incorporating adults into that inter-
change so that the problems can be avoided, and, more
generally, so that education involving computers can
profit from the key role which the adult plays in the child’s
mental development.

The Electronic Wizard.

Drawing upon the ideas of the cultural-historical school
of Vygotsky, Luria and Leont'ev, we first founded the
Wizard for re-mediation of activities involving children
experiencing difficulty with schooling (LCHC, 1982,
p.58). Re-mediation signifies a modification of the means
whereby the mediative mechanism regulates coordination
with the environment (c.f. King, Griffin, Diaz & Cole, in
press). As Bruner (1985, p. 604) notes, “...when we try to
impose the novice-to-expert regimen on children —which
is principally what school is about — it very often pro-
duces a massive turning off of cognitive activity.” The
Electronic Wizard can provide a “ventriloquation” {(c.f.
Bakhtin, 1973) so that the power asymmetry between
adults and children in educational activities can be modi-
fied, The Wizard is a re- mediative mechanism that
regulates the child’s relationship with other children
through telecommunication, his interrelationships with
other children and adults in a face- to-face setting, and his
attitude toward the task at hand.

Concretely, the Electronic Wizard is a partner in com-
munication whose role is filled by teachers, research
psycholdgists, and college students. In their own perso-
nas, these people could be the “experts” that might “turn-
off cognitive activity.” The introduction of the Electronic
Wizard makes it possible to alter those relationships by
moving the Wizard into the position of authority in such
a manner that both the child and the more expert adult are
jointly subordinated {(stand in opposition to) that author-

ity,

. Practical aspects of computer-mediated communication
. make itaparticularly interesting medium for investigating

the development and use of the image of a wizard. On the
one hand, in this medium, the identity of the sender of a
message is severely underspecified; sex, age, ethnicity,
even species-membership must be established by the
communicative partners in the communicative activity
rather than being “apparent™ as it is in the context of face-
to- face and even telephone communication. Unlike
books and letters, computer- mediated communication
has speed and informality in the exchanges, allowing for
very active participation by the receiver in the construc-
tion of the sender’s image, resulting in ambiguity or
multiplicity of the form of the image dependent on the
different activities of different receivers. The form of the
Electronic Wizard is, thus, a function of the activities of
the child being communicated with — of the child’s
imagination, of his magic.

On the other hand, however, in this medium, there is an
ease of preserving and transmitting information from
parts of the socicty that are remote from each other in:
place, age and social circumstances. The Electronic
Wizard with whom a child communicates can represent
multiple viewpoints {and can be enacted by different
people participating in the educational activity) allowing
more flexible presentations of the content than couid be
achieved in face-to-face educational encounters,

From the researchers’ point of view, wizard characters
in general and the particular features attaching to an
Electronic Wizard, can be used as a metaphorical model
that can function as a heuristic tool for investigating the
development of an image among child subjects as well as
being a heuristic tool for facilitating effective and positive
use of modern computer technologies in educational set-
tings. Researchers can manipulate the functioning of
theWizard, analyze the results, and chart directions to take
in oplimizing its use; the results of the use of this meta-
phorical model can also be examined to identify more
general aspects of the fruitful use of modem technologies
in education.

The Electronic Wizard is at the same time part and parcel
of the children's learning activity. For children — untike
adult metaphor-makers, who can clearly see that this is a
conditional image — the conditional nature of the Elec-
tronic Wizard is by no means obvious. Since an awareness
of conditionality, a playful attitude toward metaphorical
models, is vital to their effectiveness in activity, then the
child's real attitude toward this image must be ascertained
and a truly playful attitude must be shaped, if the Elec-
tronic Wizard is 10 be effectively used.
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Four aspects of the Electronic Wizard

The following sections represent our approach to using
the Volshebnik and the Wizard. In each case, we first
display a system of links which the respective Electronic

" Wizards are bound to in the activities with the children,

and, second, we examine the images of the Wizard that
grow among the children. Although the reports of the four
aspects are not duplicated for the US and the USSR situ-
ations, we should state that all aspects can be applied both
to the US Wizard and the Volshebnik.

Linking the Volshebnik to myth

The first priority here must be to unravel the systems of

I links that combine in the image of the Electronic Wizard.

The Electronic Wizard is a folk tale character. The folk

- tale itself, however, is a quasi-object that may be traced to

myth and ritual (Propp, 1986).

In the framework of analyses of the folk tale's functional

. structure (Propp, 1928), a wizard can be harmful (“the

wicked wizard™), or it can be a helpful support. In the
structure of ritual, those functions combine in the person
of the sorcerer (the pricst, the shaman). In Russian, the
word for wizard/magician [volshebnik] may be traced
etymologically to the word for magus [volkhv], which in
turn is linked with the name of a Slavic god (Veles, Volos)

* (Ivanov & Toporov, 1974, p. 54). This allows Uspensky

1:

(1982, p. 140) to claim that “the magus, being a priest or
shaman, served Volos.” Ivanov and Toporov (1965, pp.
15, 27, 159-160, 174) regard Volos as a god of cattle
whose basic function was economic but who was, how-
ever, also linked with spiritual activity and, more impor-

. tantly, with sorcery and such folk tale characters as Baba

Yaga, Koshchei the Deathless, the Tsar of the Wood, and
the Tsar-Bear, who belong, as it happens, to that category
of folk 1ale characters characterized as wizards. .
Propp (1986, p. 167) has demonstrated that the origin of
such folk tale heroes may be traced back to one single
totemic personage, Krinichnaya (1988) examines the
 features and evolution of the totemic forebear and lists
magic among his functions:

The magical function, being attached from the very
outset to the image of the totemic forebearer, had no
independent significance whatever, and acquired a
definitive rationale only in conjunction with eco-
nomic or martial functions. The purpose of that
function was to ensure reproduction in the natural
“world and in society and success in economic occupa-
tions and in inter-tribal clashes (pp. 61-62).

Accordingly ... the purpose of the magus, in whose
person one of the hypostases of the totemic forebearer
was initially represented in a syncretic unity with
others, consisted in ensuring the wellbeing and secu-
rity of the society” (p. 65).

That function of the wizard as society's caretaker is
achieved through knowledge. The literature contains
numerous references to the fact that one of the basic
functions of the magus (the shaman, etc.) is to preserve
and transfer experience in various forms (Artem’eva,
1987; Galdanova, 1987). Alanasiev (1982, p. 378) listed
the mastery of “higher, supernatural wisdom” among the
basic particularities of warlocks {veruny] and witches
[ved'my], whose names arc also etymologically linked
with knowledge.?

Levi-Strauss (1985, p. 176) notes that the shaman fur-
nishes language 10 express states of consciousness, thus
making it possible to categorize those experiences. Karl
Jung (1988) ascribed an analogous role to archetypes, and
included among the basic archetypes the image of the
Wise Elder, the great master and teacher, and the Great
Magus, the archetype of rational understanding (pp. 146-
148). From this perspective, enormous importance at-
taches to the relationship of the totemic forebearer (and,
accordingly, the magus) to man’s biological genesis (his
Ur-forebear) and to his social genesis, which occurs
during the rite of initiation and admission to the social
group (Krinichnaya, 1988, pp. 44-52), as well as to the
forebearer’s functions as cultural hero (ibid., pp. 54-61).
Propp (1986) traces the folk tale back to the initiation rite,
a procedure as ancient and fundamental as the rite of
burial.

As this analysis of the literature demonstrates, the wiz-
ard as a folk tale character is a fairly complex image
backed by an extensive cultural tradition, Though the
image of the wizard is multifaceted (merges several sys-
tems of links), his functions include the preservation and
transmission of social experience. In that sense, the wizard
is a personified embodiment of cultural expericnce and of
the mechanisms whereby that experience is transmitted,
being the universal prototype (archetype) of a vehicle of
cultural experience. The form of this image is constrained
by its magical function but the content of the image is
dertved from its function of preserving and transmitting
cultural experience. Using the wizard as part of the
Electronic Wizard metaphor with the children provides
ample opportunity to nourish links to a rich cultural con-
text that can avoid the obstacles to development that such
a quasi-object might otherwise encounter.
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Verbalization of the image of the Volshebnik,

The first appearance of the Electronic Volshcbnik hap-
pened over a three-week period in August of 1987 when
we had our first opportunily to conduct simultancous,
coordinated, joint, international research.* We worked in
two locations, one in Pereslavl-Zalessky in the USSR and
the other in San Diego, California in the USA. At cach
site, we cooperated with local agencies sponsoring sum-
mer programs for children —a youth camp in the USSR
and a community social services agency in the USA. A
small group of children (about a dozen primary school age
at each site) worked with us for three weeks, for a few
hours every other day. A primary part of their experience
was with the computer as a communicative device for
local and long- distance communication with cach other
and with the Electronic Wizard. They communicated
about a variety of computer activitics they were engaged
in — using programming languages, playing rccreational
games, and using programs designed for use in educa-
tional settings, especially those designed to develop intui-
tions relevant to mathematics and science. Besides tele-
communication, the work in Peraslavl-Zalessky also used
alocal area computer network,a LAN. The LAN allowed
for real-time exchanges with the Electronic Wizard en-
acted by aresearcher inaroom adjacent tothe onein which
the children met (cf. Griffin & Cole, 1987 for a discussion
of related real-time computer- mediated communication
in the US).

Thus, the Volshebnik and the Wizard were included as
participants in the communication situation, along with
the two groups of children. We report here on the
verbalization of the image among children firstexperienc-
ing computers at the same time as they met an Electrinic
Wizard, concentrating on the threc-week experience of
the Soviet children. Analysis was performed on the the
following materials:

(1) Telecommunicated notes entered into sub-confer-
ences organized by our project in the Parti computer
conferencing system. Of the 289 messages sent and
received over the course of the three week experiment,
1'72 were established, by thematic analysis, as especially
suitable for this analysis. These included the notes to and
from children, and those to and from the Electronic
Wizards.

{2) Materials from the mediated interchange with the
Volshebnik through the LAN in the USSR site, which
include 7 protocols of child/Volshebnik real-time com-
puter mediated communication, 20 picces of electronic
mail from Soviet children and 14 from the Volshebnik.*

(3) Materials from conversational interviews with the
children in the USSR after the camp project was over,
together with materials supplied by ficld notes made
during the project.

To investigate a metaphorical model like the Electronic -

Wizard we must examing the ways in which that image is
verbalized; such evidence canberelated 1o how the image
is represented in consciousness. Here we review the data
for the rcconstruction of the verbalized image of the
Electronic Wizard.

The first source of data is the actual material from the
children’s computer mediated communication. It con-
tains little explicit verbalization with the wizard's image
as amain topic of extended discourse. However, datamay
be extracted from an analysis of the attributes ascribed to
the Electronic Wizard. The lexicon for those attributes is
quite meager, and primarily expresses an unqualifiedly

positive emotional attitude toward the Electronic Wizard

(e.g. “dear,” “friend,” “kind,” “‘best of all™).

Questions which the children addressed to the Elec-
tronic Wizard in their telecommunication afford richer
data. These questions conlirm the evidence of a posilive
attitude and provide evidence that the children were ac-
tively constructing an image. Furthermore, the nature of
the questions indicate the process underlying the chil-
dren’s construction of the Electronic Wizard’s image.
Here, for example, are the set of questions which a group
of Soviet children put 1o their Volshebnik:

How old are you?

Who are you most fond of?

Which [of the children] do you like most?
Do you have any {riends?

Whaere do you live?

Do you want to live in San Diego?

How are you doing?

How are you {eeling?

What do you eat?

How many languages do you know?
What do you know about computers?
What computers do you have?

Do you think up questions yourselt or have you been
programmed?

How did you know that | like the turtle?

These questions are exactly like thosc found in corpuses
involving children from the US. There is one exception:
In a similar set of questions from American children, itis
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certain that there would be some asking whether the
Wizard is male or female. In part this is due to a structural
difference: It is fully grammatical for an American Eng-
lish Wizard 1o be referred to as either “he” or “she™ (or
even“it™); whereas, the Russian grammar assigns mascu-
line gender to the Volshebnik. But, it is also important to
* note that the messages from the American Wizard often
play with the issue, emphasizing that its gender is cither
unknown or changeable. Except for this issue however,
. the questions listed are well representative of those asked
by children in both countries,

From the children’s questions it is apparent that to the
children the Volshebnik is an anthropomorphic being (is
aceriain age, lives somewhere, eats, hasemotional altach-
ments). Knowledge (about languages, computers and
particular children) is included as one of his attributes. In
only one question is doubt cast upon the Volshebnik’s an-
thropomorphic nature, suggesting that it might be “pro-
grammed.” Other links of the image 10 a computerized
milicu clearly figure in two questions and are present,
although less obvious, in the question about the turtle
which refersto an aspect of a program the children worked
with. In addition, the question about languages spoken
and the two about where the Volshebnik lives, link the
image to crucial aspects of the rest of the communicative
milieu — these topics were regular parts of the computer
mediated communication belween these Soviel children
and their American counterparts,

Itis apparent that the children’s image of the Volshebnik
has not been wrested from the actual context to take on a
“spectral” quality. The process of construction for the
Electronic Wizard “quasi-object” is securely tied to real
~ aspects of the children’s practical activities. The develop-
" ment of the image can be related to humanistic concerns

focussed on in the communicative educational setting, as

well as to the material technology used for work locally
-and for contact with those at a distance. -

Further information on the image being constructed can
be derived by contrasting the thematic structure of the
letters addressed to the Volshebnik and those addressed to
the children’s foreign peers. In the peer letters, specific

' computer programs are more frequently mentioned, while
the letters to the Volshebnik involve questions of overall
attitude toward the computer. This reflects a differentia-

", tion between the general sense of the activity and the

specific action components (c.f. Vygotsky, 1987, Chapter
+ 7, for a related distinction between sense and meaning).
As we notice the children using the Electronic Wizard to
coordinate the semantic component of the activity, we can

recognize the same role of transmission of cultural knowl-
cdge that has been ascribed to pre-electronic wizards (sce
above).

The second source of data involved the purposive stimu-
lation of image verbalization. Theresults are derived from
a conversational interview. Although the conversation
was free-form, the purpose was to disclosc the features of
the children’s fotk tale semantic and the particular features
of their conceptions of the Electronic Wizard. Specifi-
cally, it was found that:

(1)} The majority of the children differentiate precisely
between real people and folk tale characters (wizards,
sorcerers, fairies, etc.), and have no difficulty in verbaliz-
ing the grounding for this differentiation. We shall cite
some examples from the interviews to illustrate this:

a} " A person ... does everything himself, with his own
hands. But a sorcerer docsn’t do things with his own
hands, he's helped by magic.”

[Researcher: “But what’s magic? What's the differ-
ence between that and everyday life?”]

“Well, magic ... it's marvelous. 'When something
marvelous happens it's catled magic.”

b) “Wizards are people who do magic.”

¢) [Researcher; ““What docs a wizard do—why is he
called a wizard, or a sorcerer?”]

“Because he can do sorcery?”

[Researcher: “But what does doing sorcery mean?”]
*He can make good or bad things happen, lct's say.
Let’s say, bewitch someone.”

From these excerpts it is evident that the Volshebnik's
image is represented in the children’s consciousness pri-
marily through his magical function;

(2) The folk tale semantic is not wholly differentiated in
the children's consciousness. The children had difficulty
answering questions on types of folk tale characters (Who
isin folk tales?) and concrete examples of those characters
(What wizards do you know?)}, If the rescarcher intro-
duced folk tale characters into the conversation, the chil-
dren did their best 1o establish distinctions between them.
The basic marker used in this distinction was an evaluative
attitude: “kind” (wizard, fairy} and “evil” (sorcerer, sor-
ceress). The children also had no problem ascribing con-
crete folk tale characters (Koshchei the Peathless, Baba
Yaga, the Snow Queen, Grandfather Frost, etc.) to the
categories they had identified;
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(3) Although the structuring of the Electronic Wizard's
image relies upon the folk tale semantic, the children tried
to separate that image out as an independent element.
Though the children were able to distinguish the Elec-
tronic Wizard from folk tale characters, the basis of that
discrimination —the word “electronic” — carried no
acknowledged semantic load for them (that is, the oppos-
ing pole was not verbalized). Further, one notes the
positive emotional attitude toward the Electronic Wizard
(“kind”) and the imprecisencss of his-perceptual image
(the difficulties they had in visualizing him). Mediated
communication between the two groups of children (his
transmittal of letters) was the only function of the Elec-
‘tronic Wizard that was named.

The interview revealed an important problem for at least
twoof the children: They appear not to have developed the
playful conditionality as a part of their image of the
Electronic Wizard. One child answered the researcher’s
question about whether or not the Electronic Wizard was
real by expressing an inclination to believe that he was.
Another said, “It’s not a being because he can’t show
himself. He's in the actual machine ... I reckon he's
electronic because in there he can see the electronic
current transmitted by the machines.”

Summary: Overall, the analysis allowed us to:

(1) define a strategy for collecting data on the verbalized
image of the Electronic Wizard, i.e. to gather indicators
(ascribed attributes, the content of questions, the thematic
structure of children's messages) from the materials gen-
erated during the compuler mediated communication with
the wizard and to conduct interviews o stimulate pur-
posive verbalization of that image;

(2) provide a description of traits in the Electronic Wiz-
ard’s image — its imprecision, its emotional charge, its
anthropomorphic nature; and

(3) suggest a need for additional work to be done about
shaping a playful attitude toward the Electroni¢ Wizard
{an awareness of the conditionality of that image).
Purposive work on differentiating the way the folk tale
semantic is represented in the child’s consciousnesscould
be one of the means of achieving that goal.

Linking the Wizard to the Fifth Dimension

A Fifth Dimension is a special micro-world ruled over
by an Electronic Wizard, in which children are citizens
.and in which a variety of computer related activities take
place. The Fifth Dimension (hereafter 5th D) can serve as

a resource for adults (as Wizard’s Assistants) to forge
strong links between contexts of activily and the quasi-
objects that a child develops as hefshe is constructing
images of the Wizard and of the new computer technolo-
gies. In the 5th D, it is normal (almost routine) and often
necessary for children and adults to discuss and debate
their images of the Wizard and of the computer hardware

and software that they encounter. Opinions, descriptions, -

questions, hypotheses about the characteristics and attrib-
utes of quasi-objects fill the face-to-face communication
as well as the electronic mail and conference notes gener-
ated as part of the activities, (The fieldnotes analyzed in

the next article of this volume provide some flavor of this:

atmosphere.)

Unlike the case in other educational encounters with
adults, the children’s contributions are more likely to be
rooted in their developing images and less likely to be
forced approximations of the “known information” con-
trotled by the adults. We believe that this less powerful
position of the adults allows them to make significant
contributions to discourse about the developing images,
since they are freed from the specter of coercion (c. f.
Schelling, 1960). Thechildren’sverbalizationshavesuch
weight in the discourse because of three aspects of the 5th
D: (1) The Wizard (not the adults) is the rule- maker,
permission-granter, and arbiter of disputes. (2} The route
for children to become what the adults are (Wizard’s
Assistants) is clearly marked and more quickly attained
than in the larger world. (3) The children have adult-like
rights and responsibilities about their current and future

activities as they controt the choice among tasks and over

levels of effort in their journey through the micro-world.

The first SthD was constructed in the Spring of 1982 in
the US, in San Diego, California (see this Newsletter,
Volume4,No. 3,p. S5ff). The name isderived, according
to the first message from the Wizard 1o the first child-
citizens, by elaborating on the familiar and easily exem-
plified four dimensions that are theoretical constructs
from the domain of physics (point, line, cube, time). The
intention was to reflect a relationship between culturally
claborated knowledge that children could encounter in
educational activity and the unknown “next” elements in
the cultural store of knowledge that would be constructed
by developing children.

In June of 1989 the group working in 5th D's in Califor-
nia wrote about them in an informal publication (The Fifth
Dimension Forum) for parents and other community
members:

86 The Quarterly Newsleiter of the Laboratory of Comparative lHuman Cognition, July 1989, Volume 11, Number 3

i



(3) Although the structuring of the Electronic Wizard's
image relies upon the folk tale semantic, the children tried
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discrimination —the word “electronic” — carried no
acknowledged semantic load for them (that is, the oppos-
ing pole was not verbalized). Further, one notes the
positive emotional attitude toward the Electronic Wizard
(“kind”"} and the impreciseness of his-perceptual image
(the difficulties they had in visualizing him). Mediated
communication between the two groups of children (his
transmittal of letters) was the only function of the Elec-
‘tronic Wizard that was named.

The interview revealed an important problem for at least
twoof the children: They appear not to have developed the
playful conditionality as a part of their image of the
Electronic Wizard. One child answered the researcher’s
question about whether or not the Electronic Wizard was
real by expressing an inclination to belicve that he was.
Another said, “It’s not a being because he can't show
himself. He's in the actual machine ... I reckon he's
electronic because in there he can see the electronic
current transmitted by the machines.”

Summary: Overall, the analysis allowed us to:

{1) define a strategy for collecting data on the verbalized
image of the Electronic Wizard, i.e. to gather indicators
(ascribed attributes, the content of questions, the thematic
structure of children's messages) from the materials gen-
erated during the compulter mediated communication with
the wizard and to conduct interviews {o stimulate pur-
posive verbalization of that image;

(2) provide & description of traits in the Electronic Wiz-
ard’s image — its imprecision, its emotional charge, its
anthropomorphic nature; and

(3) suggest a need for additional work to be done about
shaping a playful attitude toward the Electroni¢ Wizard
(an awareness of the conditionality of that image).
Purposive work on differentiating the way the folk tale
semantic is represented in the child’s consciousness could
be one of the means of achieving that goal.

Linking the Wizard to the Fifth Dimension

A Fifth Dimension is a special micro-world ruled over
by an Electronic Wizard, in which children are citizens
.and in which & variety of compuler related activities take
place. The Fifth Dimension (hereafter 5th D) can serve as

a resource for adults (as Wizard’s Assistants) to forge
strong links between contexts of activity and the quasi-
objects that a child develops as he/she is constructing
images of the Wizard and of the new computer technolo-
gies. In the 5th D, it is normal (almost routine} and often
necessary for children and adults to discuss and debate
their images of the Wizard and of the computer hardware

and software that they encounter, Opinions, descriptions, -

questions, hypotheses about the characteristics and attrib-
utes of quasi-objects fill the face-to-face communication
as well as the electronic mail and conference notes gener-
atled as part of the activities. (The fieldnotes analyzed in

the next article of this volume provide some flavor of this-

atmosphere.)

Unlike the case in other educational encounters with
adults, the children’s contributions are more likely to be
rooted in their developing images and less likely to be
forced approximations of the *known information” con-
trolled by the adults. We believe that this less powerful
position of the adulis allows them to make significant
contributions 1o discourse about the developing images,
since they are freed from the specter of coercion (c. f.
Schelling, 1960). Thechildren’sverbalizationshave such
weight in the discourse because of three aspects of the 5th
D: (1) The Wizard (not the adults) is the rule- maker,
permission-granter, and arbiter of disputes. (2) The route
for children to become what the adults are (Wizard's
Assistants) is clearly marked and more quickly attained
than in the larger world. (3) The children have adult-like
rights and responsibilities about their current and future
aclivities as they control the choice among tasks and over

levels of effort in their journey through the micro-world.

The first 5thD was constructed in the Spring of 1982 in
the US, in San Diego, California (see this Newsletter,
Volume4,No. 3,p. 55ff). The name isderived, according
to the first message from the Wizard 1o the first child-
citizens, by elaborating on the familiar and easily exem-
plified four dimensions that are theoretical constructs

from the domain of physics (point, line, cube, time). The

intention was to reflect a relationship between culturatly
elaborated knowledge that children could encounter in
educational activity and the unknown “next” elements in
the cultural store of knowledge that would be constructed
by developing children.

In June of 1989 the group working in 5th D’s in Califor-
nia wrote about them in an informal publication (The Fifth
Dimension Forum} for parents and other community
members:

86 The Quarterly Newsletter of the Laboratory of Comparative Human Cognition, July 1989, Volume 11, Number 3

Iy



Whal's the Fitth Dimension? It is a place
where Elementary School children can go
and play with computers after school. There
is one at Solana Beach Library, and another
at Boys and Girls Club of Solana Beach. Stu-
dents from UCSD under the supervision of
Prof. Michael Cole will give you any kind of
assistance. Physically the Fifth Dimension
is a box with 20 rooms. It has three en-
frances and/or exits. When anybody be-
comes a cilizen of Fifth Dimension she
decides what entrance to take, depending
upon what game she wants to play. Once
you are in you have to play by the rules.
There is a Wizard in the Fifth Dimension, he
has writlen down the Constitution of the Fifth
Dimension and a [task] card {and] conse-
quence for each game. Each room has two
games. Each game consists of three levels:
Beginner, Good, and Expert. The kid de-
cides what level he wants to play depending
onwhere he wants to go. The consequence
card tells him where he can go after the
gameis compleied. The beginnerlevelgives
him access to a small number of rooms,
while the expert level gives him a bigger
variety or rooms. There is also a "Dare
Room™. You can say this is the “room of
luck.” No games are in there, the kid throws
the dice and the number that she gets is the
room that she has to go. The kid has 1o go
tothat room andit doesn't matterwhether he
has already visited it or not. There is a
computer “Debishell" in the Fifth Dimension
where children can write or receive letters
fromthe Wizard{and other children]. Every-
one has a mailbox in the computer where
they receive their mail. It is recommended
that all the Citizens of the 5thD read the
Constitution and the rules, and follow them.
Rememberthe Wizard observes everything.
He is the one that accept you as a citizen of
the Fifth Dimension and he can ask the kidto
leaveif he doesn'tbehave accordingly. Once
the citizen has been in each room he will
receive a t-shirt of the Fifth Dimension be-
coming a Wizard Assistent. The Wizard As-
sistants should help the new citizens giving
them advice and hints to play the games.

A single and intersting flaw stands out in this descrip-
tion. The word “games™ is used to describe all the
computer activitics, even those that are widely viwed as
educational “courseware” specifically supporting school
curricula in literacy, mathematics, or sciences. (In the
next section reference is made to the specific academic
content activities that are called “games” in the context of
the 5th D.) The basic goal in creating a 5th D is to arrange
for synthetic activities that merge educalion, peer rela-
tions, and play. In Dewey’s (1938) terms, we are creating
contexts for guided discovery of culturally claborated
concepts, tools, and practices whose acquisition is the goat
sct by society for its schools. Working in afterschool
settings, freed of the institutional constraints of class-
rooms, but with an obligation to promote the children's
educational development, we have sought to create envi-
ronments which are rich in attractive goals for the children
to discover, while insuring the highest possible level of
their voluntary activity. In developmental psychological
terms, we atiempt to create teaching/learning interactions
where assimilation and accomodation are in the closest
possible balance (Piaget, 1971), so that both development
and leaming will occur.

Further, we make communication the centerpiece of our
work. When children must communicate with each other
in the process of working with complex cultural objects
they must “abstract away” from the multiplicity of specif-
ics and in so doing, obtain expericnce of what Piaget calls
reflective abstraction. The difficulty with instantiating
these ideas in practice, is that neither Dewey nor Piaget
provide a way of conceptualizing the relationship between
actions of the individual and the inter-actions of multiple
individuals, coordinating in real activity for purposes of
promoting cognitive development. Piaget’s is a theory
built on individual invention as its focal developmental
process, whereas instantiation of Deweyesque ideas about
educational activity requires a psychological theory of
leaming and development that takes culturally mediated
social interaction as its basic unit of analysis.

It is for this reason that we have sought to elaborate the
ideas of Soviet psychologists Lev Vygotsky (e.g. 1987),
Alexander Luria (e.g. 1932), and Alexei Leontiev (c.g.
1981); for a variety of historical reasons, they were the
20th century’s leaders in formulating a principled, cul-
tural theory that has historically accumulated activity
systems as its basis. According to this view, the co-
operations of the individual that constitute the social situ-
ation are of benefit 1o individual development in two
ways: First, children can be competent participants in the
whole activity before they can engage in it independently;
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Second, the external environment provides multiple provo-
cations to objectify and reflect on one's own actions,
The crucial systems property that one strives for is volun-
tary cooperation in goal directed activity, because it is this
property of activity (and here Piaget and the Soviet socio-
historical pyschologists would certainly agree) that af-
fords the maximum conditions for development. The 5th
D. and its Wizard acts as attractors for such voluntary
activity among the children,

The Wizard protects the potential for this voluntary
activily. As a quasi-mythical entity who hypothetically
rules the 5th Dimension, adults and children alike can
complain to the Wizard when things don’t work. The
Wizard that has evolved is both helpful and playful. Atthe
same time, he/she is forgetful and not entirely reliable. So,
the children quiz the Wizard and complain about the
Wizard and speculate on who REALLY the Wizard is.
The adults enter into this fiction not only when they are
with the children at site, but very importantly, when they
return o their rescarch laboratories and answer the chil-
dren's mail using both their real identitics as rescarchers
and college students and as the Wizard. Asaconsequence,
the children are guaranteed feedback on their letters.
Moreover, this feedback is tailored to the child‘s develop-
mental needs as established while at site, or on the basis of
fieldnotes. (See the next article in this volume for {urther
discussion of ficldnotes).

Verbalization of the image of the 5th D Wizard

The children reported on here work with the 5th D twice
a week typically over a long period of time (for some as
long as two years), This contrasts with the work reported
above based on the short three weck experience with the
Volshebnik, The data are from children’s electronic mail
to the Wizard and to other children as well as from
ficldnotes taken by particpant-observer’s of the 5th D
sessions. . )

Explicit verbalizations of the image are sometimes in
the second person, addressed to the Wizard itself, and
sometimes inthe third person, addressed to others, Hereis
a sample:

Your nice you write to us. — Female, 9 yrs.

I think you're smart and rich. | think you ride in a limo
and own a mansion. — Male, 9 yrs.

He seams nice, I'm not sure who ha is, he seams to
“live in a computer and he must be real small. —Mals
9yrs.

I think the Wizard is an intelligent being who likes to
help people get interested in computars. | think the
Wizard is a male because the way it talks to me. —
Male, 10 yrs.

I'm not sure who he is but | think | know where he
lives. On the way to school there’s a big hill with a
white housa on top. I think he live there! The Wizard's
a"he" because most wizards are "ha™s so that's why.
Wa gat mail and send everything on the computar, —

Male, 7 yrs.

As can be expected, the verbalization tends to be more
elaborated when addressed to a third party rather than to
the Wizard, who is being imagined as the communicative
partner (hence not as much in need of elaborate descrip-
tion of itself) as well as the referent of the message. Inboth
cases, the attributes are usnally positive and in either case
markers of conditionality can be observed (e.g. Ithink; He
seems; ['m not sure).

Note the duality in the fourthexample where the ten year
old boy asserts the Wizard is amale, but, then, in the same
sentence uses the non-specific gender pronoun “it™ torefer
Lo the Wizard. This contrasts with the last example from
the seven year old boy who three times simply uses the
male pronoun to refer to the Wizard, but then provides a
comment justifying the gender assignment. In cach case,
we can assume that the gender of the Wizard is being
treated as conditional, but the older boy appears to con-
sider the debate to be open, while the younger one appears
to be simply providing evidence for some external audi-
ence ignorant of the “facts.”

Two other examples of explicit verbalizations of the
image demonstrate another complicated situation that
indicates conditionality. In the same discourse, both
second and third person referents are vsed:

You're a dudical radical very good old friend of minae,
He's a very good Wizard. You are much nicer than
tha wizard in King's Quest. [King's Quest is a popular
computer adventure fantasy game.] And that's no lief
The wiz in the 5th D does good magic but the one in
King's Quaest is bad powers. —Male, 6 yrs.

You insulted my brother once, but [ know you wete
just kidding. The Wizard's okay. | don? like him
because he expects mail from me avery single day.
| do like it because sometimas he writes me nice
letters. — Female, 9 yrs.

The older child switches person when she switches topic.
The assertion about the Wizard’s kidding might be taken
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as a commentary on herself kidding by pretending to .

address such a conditional entity, a joke that stops when
she starts to weigh positive and negative attributes of the
image. The younger child, however, interlcaves the
pronouns. While discriminating among wizards as posi-
tive and negative, he toses the discrimination between
addressee and referent.

The final example of explicit verbalization illustrates
the kind of overt questioning of the duality between the
real and the ideal that occurs:

My nameis Henry. lam 7 years old. Whatisyourreal
name? Where do you live? | do not befieve there is
any such thing as the wizard. |1go 1o The Children's
School. There is no such thing as the wizard. 1amin
the second grade...

The participant observer notes the playful atmosphere that

surrounded this communication:
After another sentence or two the computer hung up
our connection for some mysterlous reason, Wall
needless to say,  couldn't have happened at abetter
time! |told Henry that { had no idea what happened
but that the Wizard probably didn't like what he said
about not ‘exisling, etc. so he hung up on us. Wall,
tha look on Henry's face, as he stared al me in utter
disbeliaf, made it almost Impossible for [the leacher)
and me o keep a straight face!

As described above with respect to the Volshebnik, the
verbalizations that are not explicity about the image of the
Wizard provide additional information about the chil-
dren’s varicd images, for example:

Ireally like calling you Wizzy and Wizzzzz. I really like
writing lefters fo you and | really like getling lettars
back. And I'm going to miss you over the year (sniff,
sniff). — Male, 10 yrs,

Of particular interest is the information available as chil-
dren articulate their image of themselves as Wizard's
Assistants. Here are two examples:

Dear fuzzy wiz,
1 like being a wizard assistant because you got at-
shin, a big letter, and you get to halp people. | help
evaryone do their job and keep the peace and quiet
but sometimes | mess up. And [ do expert on games
other times. As a WA you get to help put computers
away. | had 1o write a big big letter and finish all
games. i took five months.

Bye,

[Male Name]— 8 yrs.

Dear USSR,

I think that you are right that kids should have
fun and help each other out. But | disagree {with a
priot letter stating that it wasn't good for some kids lo
be singled out as Wizard's Assitants]. | am a wizard

- assistant and | like it alot. # makes me kind of popular

gotto know svaryone hers and beceming a wiz assist
is a good thing to work toward becoming.

[Male Name]— 10 yrs,

The image of the Wizard is reflected in the responsibilities
taken by the children who become assistants ag well as by
the ancillary benelits they perceive as associated with the
role,

Again mirroring the study of the Volshebnik, we can
examine the image that develops as the children question
the Wizard and the Wizard responds as in the following
interchange:

Dear Wiz,
Are you being good? When is your birlhday? My
name is [Male First and Last Name]. What's your
name? Now | love you.

[First Name] — B yrs,

dear {Child's Initials],
It was a delightiul surprise to get a letter from you.
Thank you so much for ithll. You sound quite curlous,
and | will try to answer you as best { can,
My name, as you know, is the wizard. You can capi-
talize it if you want, but #'s not important. Many call
me tha wiz, or wizzo and those are fun too. But all
over the world | am known by many differant namaes.
Some are Volshebnik, el Mago y la Maga, kobito,
zanzibar, and there are many others. Once | was
known as Merlin ...
Yeosyesyesyes | am bsing good. In fact my entire
being Is good! One might call me a good baing.
According to my calendar, my bithday was the
triblingth of Flimmie, way way way way way back In
Murret. However | am young at heart In spite of this,
So melimaes the older you bacome tha younger you
get.
Ch do write me again, [First Name], # Is such fun
writing you!ll

bye, from you-know-who (with love!)

Besides such exchanges devoted to the theme of identity,
the Wizard in the 5th D also participates in exchanges that
are a mixture of general themes and specific computer ac-
tivities, related to the children’s and the Wizard's “work”
in the micro-world. The following makes reference (0 a
program that allows the printing of greeting cards and
posters: L

The Quarterly Newsletter of the Laborardfy of Comparative Human Cognition, July 1989, Volume 11, Number 3 89

»



Daar Wiz,
This is [Gir's Name]. Are you going 1o be in the com-
puter? | wantto tall you about Print Shop. The game
was fun and neat. We printed out ice cream, sunsets,
and flowars. The wizis very nice and we wrote that on
a sign. We worked soooo much on the computar and
we had sooooooo much fun.
| would like to see you but if you are in the computer
how can I?

are you pretty?

From -

[Name]

dear [Name]

Thank you thank you thank you
for your letter about the Print Shopllt | am tickled
yellow that you had such fun. A sign for me? How
swwweeeeittilll
if you would like to see me you hava but to imagine
ma, and that is as good as | can tell you. ..
Untit later, | will be in the computar waiting for your
letters. . .

Sometimes the mixed theme letters involve very specific
aspects of the 5th D. The imaged Wizard not only knows
about certain computer programs, but also is responsible
for concrete materials, tike diskettes needed to run certain
games. In the following example, the identity theme is
reduced to a mere social opening fomula and the 5th D
business is the focus:

Dear Wa Wa Wiz,
How are you doing? Last week | was playing Oregon
Trail. We got realy really far but there was no second
disk. Sowe played Tetris and [ got ahigh score. iwas
quiet for the first hour and 1/2 but the last 5 minutes
| wasn't quiet anymore.

that's it.

From the No-no-Noah — 8 yrs.

Dear No-no-noah
} hear that a certan young Wizard'S Assistant has
-bean looking for the second disk to Oregon trail.
Welllll...your wish is my command. Check out oragon
trail and see what you find.
Happy trails and happy fording!!l {Or happy whatever
you do today)

The wa-wa-wiz

The communication between Noah and the Wizard is
interesting in several respects. Although containing quite
a bit of specific detail about the 5th D computer activitics
that both Wizard and child orient to, the interchange
indicates a playfu! tone as the Wizard responds to Noah's
phonetic play with names., Note also that the child

comments on his own behavior control while the Wizard:
accepts his responibility for that by simply referring to
him with the high status marker, Wizard’s Assistant.

The length of the relationship between children and the
Wizard in the 5th D and the variety of topics that are
discussed allows for firm links to contexts outside the 5th
D, including family relations. In some cases, the Wizard
brings children, computers and parents into the communi-
cative milieu. The following extended example of an
clectronic mail interchange illustrates the two levels of
context links — involving various computer programs in
the 5th D and involving sibling relations from the home
context. [N. B. The rooms in this 5th D are named after
countries, so U K. is for the United Kingdom.]

From [elder brother namaj, to wizard

Thu May 26 16:52:52 1988

DearWizard, Inthe U.K. Room Iplayed Missing Links
[a reading teaching program] and got 99.44. Onthe
easiest par | got the 99.44. | then played part of
another game when we had to stop. The story | was
using was "The Lion the Witch and the Wardrobe" by
C.S. Lawis. | picked it because I'va read the book
many times before. In the Spain Room | played Gra-
phicas [a mathamatics teaching program that is in
Spanish], because wacouldn't find Bumblas [a differ-
ent mathematics teaching program). 1 made two mis-
takes in animales, because | didn’t use the Spanish-
English dictionary. Then | made 0 mistakes in vehic-
ules, becavsae [ used the Spanish- English dictionary.
No | have not taken Karate.

From, [elder brother nama)

From [elder brother name] to wizard

Tue May 31 16:27:38 1988

Dear Wizard,

Sofartoday | have found out the namas of 6 Chinese
Provincaes, and their capitals. They are: ShangTung,
and Tsinan, Chiangtsi and Nanch'ang and Hunan
and Ch'angsha just to name a few. |found these in
the Atlas at the Library. ! have also played Shark [a
mathematics teaching program] and have gotten to
the gth lavel.

From Wizard, to [elder brother nama]

Thu Jun 2 13:45:12 1988

Dear [elder brother name]),

lHoved yourtwo letters that you sent me! You sure are
{earning many new things in the Fifth Dimension|!l!
Can you tell more about China?

Write and tell ma about your naw adventures in the
Fifth Dimension!! s [younger brother name] your
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brother? Who is older? | will look {or your letter soon
in my mailbox!ll
Love, The Wiz

From {elder brother name}, to wizard

Tue Jun 7 16:22:15 1988

Dear Wizard,

Hi Il 's me [elder brother name). [younger brother
nama] is my brother (a curse)! And | am the elder.
What exactly are you? Some supernatural creature?
A monster? A body of UCSD students?

Thats all for now,

[elder brother name]

ps/ Tell [another child's name]to answar my latter.

From Wizard, to [elder brother name]

ThudJdun 911:26:43 1988

Dearast [slder brother name],
HHRHHEEEEELLLLLLOOOOOO! THIS 1S THE
W IMZ AR D Iy

| really liked your letter. You are a very good with
words....keep up the axcaellant writing !l In answer
to your questions | am a supemnatural being....l can
take any shape or form although | have never bean
abody of UCSD studentsIll ook forward to hearing
from you again in the verrrryyyy near future!

Why is your brother [younger brother name) a curse?
| would like to have siblings because then | would
have ancther to share my thoughts with and play with
and do my wizardly magic with!l!l | will look for your
lettar in my mail box..... Love,

The Wise Wizard

From [younger brother name], to wizard

Tue May 31 16:46:50 1988

dear wizard

| played whinny the pooh and devils dictionary on
missing links [the sama reading teaching program
the elder bother used, but with diffarent data]. | used
the dictionary to look up four words. Secreted, futtil-
ity, endeavor, ascartain.

| was trying to find out what the mind was.
from {younger brother name]

From wizard, to {[younger brother nama)

ThuJun 2 13:47:43 1988

Dear [youngar brothar name),

Do you play Missing Links with [eldar brother name]?
Those were very difficult words that you looked up in
the dictionary....next time you ses them you will
alroady know what they meanl! Please write again
soon and tell me about your further adventuresinthe
Fifth Dimensionlt|

Love,

The wondaring Wizard

In this communicative interchange, the Wizard and the
computer technologies are not at ail divorced from con-
texts of activities. This of course makes it impossible to
develop the same sorts of measures of image formation
that can be developed in a laboratory situation. However,
itisexactly the complicated links, playfulness, and varicty
in these communicative interactions, that allow us to
claim that the quasi-objects developed here are not the
polentially damaging obstacles to development — the
isolaied absolutes that divorce the ideal from the real.

Conclusion.

If ever a wizard (or at least some heuristic 0ols) were
needed to help educators and researchers, it seems to be
now and in our problem domain. “Computers make slow
progress inclass,” proclaims the title of an article (Holden,
1989) in the prestigious joumnal, Science. The author
chronicles the disappoiniment of the promise of a com-
puter instigated educational reformation in the U. §:

In contrast to the early days, few people now believe
[the computer technology] has the power to transform
education... Computers will unquestionably become
an integral part of precollege education, if only be-
cause they are increasingly a fact of life everywhere
else. But how, when, and whether the incredibly rich
potentials offered by new technologies will be real-
ized remains a mystery, (p. 909)

Facing the mystery , those interviewed for Holden's article
do not arguc about computer hardware or software (al-
though the majority of the commentators are most cele-
brated for their inventions in these areas); instead, the
article describes a "battle” about defining leaming and
teaching. John Anderson identifies the crucial issue as a
matter of “the degree to which one views [the] leaming
experience as self-directed versus prescriptive” (p. 908).

It appears that what has been going on among these
researchers for two decades is exactly what we character-
ized in our discussion of metaphors as quasi-objects: We
construe the metaphor as an imprecise model of the result
of activity which allows for the evolution of the activity
even before its goals have been precisely defined.

But, it appears that the evolution of this research activity
has not been facilitated by the various existing quasi-
objects; in fact they have functioned as obstacles to the
development of society. There is little conditionality at-
tributed to the quasi-objects that individuals have con-
structed. The opposing positions in the debate are “abso-
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Iutes;” the images of the alternatives are verbalized such
that “didactic” can be treated as an insult from one side
while “romantic” is used an insult by the other side.

In general we find ourselves in sympathy with the “con-
structionist™ position for defining teaching and learning:
which holds that “...students do not learn by having infor-
mation poured into them, but ‘construct’ their own knowl-
edge” (p. 909). Inthe Science article, as in the rest of the
literature in the last 20 years, constructionism appears to
be a defensible approach toward defining learning proc-
esses. However, in the article, again as is often the case
elsewhere, two criticisms are leveled at this perspective:
{1) There is nothing a teacher can do for the student who
has to learn for himself; (2) Constructionism is “...idle
talk... by people who like to deal in abstractions™ because
there is no “sufficiently articulated, detailed theory...”

Qur goal is to develop the work described in this article
deriving heuristic functions from metaphor, in particular
the Electronic Wizard, so that we can further develop our
image of the leaming and teaching processes. We believe
that our approach can help to develop the image of
culturally mediated constructionism as a lcarning process
while avoiding the problems indicated by the above de-
scribed criticisms.

An important feature of our image of the Wizard re-
sponds to the first criticism: We agree that children do
need to be protected from the overpowering weight of
others® expertise so they can construct knowledge crea-
tively as their own, but, also, that the adults in society need
to provide a medium that will allow the children to
construct without isolating them from their cultural heri-
tage. Theroles available tochildren and adults in commu-
nicative interchanges involving the Electronic Wizardcan
be manipulated to meel these needs.

The second criticism can be addressed with reference to
. our use of metaphorical models as heuristic devices. Itis
true that our final result, “a sufficicntly articulated, de-
tailed theory” is not a priori available. But, as we use
metaphor as a bootstrap, we do have pre-cursory plans
available that are useful as fong as we are engaged in
activitics that emphasize their conditionality and potential
for change.

In the work reported above, the actual communicative
interactions between the Wizard and the children are the
chief sources upon which the Electronic Wizard’s image
is constructed, and, therefore, those interactions provide
the means of directing that process. In addition to relying

on wizards as well-elaborated folk characters, we can
specify novel scenarios, for example, those involved ina
Fifth Dimension, o organize specific new cases of child-
wizard interactions. But we are involved in a reflexive
process: As we arrange new child-wizard interactions to
promote the children’s understanding of new technolo-
gies and to enrich their development in other academic
domains by using compulters, we develop more under-
standing of what it means to provide interactions that
containdevelopmental “germ-cells” (Davidov, 1986,1989;
Engestrom,1988). We learn more about what we want to
meanby “learning and teaching.” Reflexive processes are
consistent with our intcrpretation of the wizard’s image as
an imprecise metaphorical model. The result of activity
under such conditions (and the model for subseguent

actlivity) is the “quasi-object,” whose content diverges

from the concrete form of its actuality.

We know the Electronic Wizard as a conditional entity;
here, we have focussed on its use within the framework of
a process of interchange mediated by computerized com-
munication technologics, Even so, we have glossed over
scveral important features of this aspect of our research,
such as, (a) the mail between adults in the project and the
Electronic Wizard, (b) the differences between the use of
computer conferences and computer mail for the develop-
ment of the Wizard and the children.

Another important focal framework for studies of the
Electronic Wizard involves the specifics of the learning
activity pursued by the children. We have notdicussed the
features related to this, 1t is important to consider features
of the Wizard that are related to different parts of the
leaming activity (as detailed, for instance, in Davydov,
1986; Leont’ev, 1981; Rubtsov, 1987): (a) the motivation
of learning activity; (b) the selection of types and forms of
task articulation; {c) the organization of assistance in

tackling those tasks; and (d) the way the results of the chil-

dren’s activity are evaluated. The Electronic Wizard’s
features can also be considered as a function of the domain
of learning and characteristics like how related it is to the
local context or the context that is local to peers or adults
available in computer mediated communication.

We have in this article argued for the necessity of an
approach like ours to this kind of topic, demonstrated that
it can be practically accomplished, and illustrated the
kinds of results that can be expected. The approach carries
a future in it, one that is all the more interesting because it
is not fully specified.
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Notes

! While this reasoning sssigns to play a very important role in
human development, it is not unusual to value play so highly:
For example, in J. Huizinga's studies of culture, play is
accorded a universal culture forming status: “...[Human]
culture arises in the form of play, that it is played from the
very beginning” (1955, p.46). (5. S. Averintsev (1969) likens
this view of culture 1o that of Hermann Hesse.) For another
example of the improtance assigned to play, methods for
teaching through play have been strongly advocated, even for
adults (e.g. Emel’yanov, 1985; Ladenko, 1987).

2 A. Ya. Gurevich’s interpretation of the phenomenon of the
witch hunt (1987) is interesting from this point of view. He is
of the opinion that the witch hunt had to do with the official
culture’s assault upon traditional, popular culture, since
witches were the basic vehicles of that popular culture (the

* custodians of knowledge).

¥ The research planning and project coordination was
performed on a daily basis through a computer hook-up (the
communication subsystem Parti of the Source computer
network was used). In the spring and early summer, the
researchers involved were spread among various cities in the
USSR and the USA, integrating this work with their ongoing
investigations of communication and computer use with
children in their home institutions. In the USSR, coordinated
by Alexandra Belyaeva, researchers were involved from the
Institute of Psychology, the Institute of Automated Systems,
and the Institute of Programming Systems (all of the USSR
Academy of Sciences) as well as researchers from the
Academy of Pedagogical Sciences. In the USA, coordinated
by Michael Cole and Peg Griffin, researchers participated

* / from the University of California at San Diego, Bank Street

College of Education, Massachusetts Institute of Technology,
Harvard University, University of Massachusetts at Boston,
City University of New York, and the Bolt, Beranek and
Newman, Inc. In each country, cellege students participated
as teaching and research assistants —in the USSR, from
Moscow State University and in the USA from the University
of California at San Diego. ’ .

4 Due to voltage fluctuations in the rural electricity supply,

computer operation was disrupted on occasion and diskette
material was losL.
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Phase Transformations as
Discursively Occasioned Phenomena,

D. Edwards
Introduction.

~ This paper attempts to bring together some theory,
method and data. The theoretical strand derives from the
social- historical school of Soviet psychology, and takes
up anotion of “phase transformations” that is suggested in
a recent article by Velikhov, Zinchenko and Lektorsky
(1988). The method is a form of qualitative discourse
analysis, as this has been applied to text and conversation
by rescarchers interested in how such materials embody
social organization and processes of knowledge and
" understanding {cf, Potter and Wetherelf, 1987; Edwards
and Mercer, 1987; Edwards and Middicton, 1986). The
data are extracts from field notes which describe activities
and interactions in the Velham project’s “Sth Dimension”
(see the previous article, this volume for a general descrip-
tion of this).

The analysis focuses upon a series of identifiable occa-
sions when the text shifts between an engagement with
moment-to-moment sequential description, conversation
or narrative, to a more top-down, generalized or concep-
tual perspective. These occasions are seen as discursive
versions of what Velikhov et. al. refer to as psychological
“phase transformations,” in which a *reflexive-contecm-
plative layer of consciousness” alternates with “the layer
of being (or layer of event/activity)” (1988: 102). Accord-
ing to this view,

02784351/8917-95 $1.00@LCHC

Action in the reflexive layer is a link between sense
and meaning, a means of transformation of one into
the other... When complex problems are solved there
are opposing and cyclic processes which attribute
meaning to senses and aitribute senses to meaning...
This is the main function of consciousness.. To
attribute meaning to sense is to detain the implemen-
tation of the programme of action, to play it in one's
mind, to think it over. (1988: 104).

The appeal of this notion of phase transformations for
the present analysis derives not only from the relevance of
its central definitions, but also from its suggested links
with social or communicative settings (“when being for
oneself transforms into being for another” p.105), and
with conceptual development (it is in these moments that
something new isborn, anew action, image, a new vision
of a situation, a new idea, sense, etc.” p.105).

The discursive phase transformations that we shall
examine here are shown to occur at specific junctures,
both in the texts, and in the joint activities that those texts
purport to represent. These junctures are identifiable as
communicativediscoordinations (c.f. Luria, 1932), where
the flow of joint activity or of textual reconstruction runs
into some difficulty of joint understanding, or of antici-
pated understanding (by a prospective reader), of argu-
ment or of explication. Furthermore, it is one of the
strengths of the analysis that it is equally applicable to
many different stages and levels of the project — to the
examination of children's thinking as well as that of the
field note authors, and even that of the senior researchers,
as developments in their thinking are embodied in their
recorded meetings and telecommunications,

The present analysis deals with a restricted set of data,
which is the sub-set set of field notes on *5th Dimension”
activities, that were sent as lelecommunications to the
Velham sites in the USSR and USA between October
10th, 1988 and May 161th, 1989. The notes are informal
ethnographics written mainly by undergraduates who
were enrolled in Michael Cole’s *“Practicum in Child De-
velopment” course at UCSD, where they were assigned to
assistin promoting the children’s out-of- school activities,
and who wrote up ficldnotes about those activities as part
of their course work. Some field notes were contributed
also by full-time rescarchers on the project, as was the first
set of notes that we shall examine below. One or more
notes were sent at a time, often with a few introductory
remarks (not analysed here), as tele-communicated con-
ference notes to the sites in the Soviet Union and other
parts of the United States, via the Parti system on the
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Source computer network, The data are referred to via
their Pari telecommunication conference name and
number. Thus, “CHICO 67" is message 67 in the CHICO
{children's communications) sub- conference. In quota-
tions from fieid notes I have occasionally performed
minor corrections of spelling and grammar, $0 as not (o
aggravate difficulties of English-Russian translation.

Phase transformations in discourse.

In order to identify “phase transformations™ within the
field notes, we need an operational definition that deals
with recognizable features of texts. We shall define them
as sudden shifts of focus or topic, in which therc is
movementineither direction between simpleengagement
in sequential activity or moment-lo-moment narrztion,
and a more generalized conceptual formulation or expla-
naticn of the activity. The analysis will concentrate upon
identifying how and when such shifts occur — how they
are “occasioned”. This notion of “occasioning™ is 1wo-
foid. Itrefers both to the timing or placing of the changes,
and also to their content, Shifts from narration Lo concep-
tual analysis, for instance, occur a2t identifiable junctures
or moments in the activity or text, being prompted by
particular kinds of circumstances. Thus, we can study
their “occasioning” in terms of their iming and placing —
when and where Lthey occur. But in addition 10 that, the
conceplualization itself, its semantic content,can be shown
tobe filled 1oits oecasion. Contentisdesigned for context,
for the pragmatic work it has to do according to how and
when it is placed.

At least two general settings are invelved within which
these occasioned shifts of consciousness can be said 1o
take place, The firstof seuting is the activity of the “5ih Di-
mension” — that is, the interactions and dialogue belween
childrenand their adult assistants, ef which the field notes
are reporis. The second setiing, equally important end
also more directy studiable as text, is the field note itseif.
In constructing field notes, the wriler-analyst does not
merely report upon an earlier communicalive inieraction,
butbeginsanew one, the canstruction of a textual version
of those earlier interactions, which displays for a prospec-
tive reader the writer's own shifts of description and
analysis. Indeed, our information about the children’s
“original” activities and talk is no more than what the ficld
notes record. Rather than worrying about the lack of
objective neutrality in the ficld notes, we are able to tun
thiscircumstance o advantage. The writers’ ctherrole, as
participants in the events depicted, reveals how their own
phase transformations are intimately bound up with those
of the children with whom they were interacting. The ficld

notes are taken not as as neutral records of events, but as
the data themselves, as analysable texts that depict and
comment upon events.

It is an advantage of this approach that we are able 1o
identify changes of consciousness at all levels of the
project, for the investigating scientists, and for the student
participants who write the field notes, as well as for the
children. In addition, we are able to demonstrate how
those changes in levels of consciousness occur within
similar sorts of contexts, and how they perform similar
sorts of discursive work. A link is suggested betwean the
microgenelic “occasioning” of higher-level conceptuali-
zations in adult speech and text, and the ontogenesis of
such conceptualizations in children. These findings sug-
gestahypothesis for further work, thatitis through the co-
ordination of these 1wo processes that children’s concep-
tualizations are provided for and socialized — becoming
verbalized and “occasioned” as they are for adults,

The presentation and analysis of textval data is typically
alengthyprocess. Weshall resirictourselves heretoa few
case studies, which will demonstrale the kinds of results
that can be achicved.

Case 11 An analyst's phase shilts

n field note WVEM 134 we can see how the writer
moves between two levels of text: narrative description,
and higher-order conceptualizatons. Shifis from descrip-
tion at the level of serial narration to categorized generali-
zations can be seen 10 be prompled by the occurrence of
some problem ihat needs allending to and accounting for,
after which the tlext moves back again to the serial narra-
tive. These shifls are not merely ones Lthat we can detect
through our own subjective interpretations, but are ones
that are marked overtly by a variety of textual devices.

EXTRACT t, FROM WVYEM 134
...But trouble started here.l He
would turn to the praogran paoge and
there sas no snaif!i! The first tine
ve did it there was the snail, but
Hoah nade sone nistokes in typing
in, went back to correct It, and the
snall was nouhere to be found! RAfter
several tines going in and out into
the progran, checking and recheck-
ing to find the snail, Hoch calling
Lisa 5. [the site coordinator -DE)
for help, and to see what he wa3
doing, | uas o wreck! (In case you
didn’t knouw, Lisa S. is his sueet-
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heart, end every little achiecvenent
"Hoaoh nakes poor Lisa has Lo witness
S it). I was trying to see how to fix
. the situation on the 2pot, VYes, it
downed on re “Control 1", the nagic
“control T."

In extract 1, the description of Noah's behaviour as
problematical is taken as the occasion for an explanatory
account of it. Nole how this shifl out of the narrative and
into explaraiion istextually marked off both by the use of
brackets and the interpolating phrase “In case you didn’t
know..." Spezakers and writers deploy a wide range of
devices for marking of f speech or text which has a differ-
cnt status {rom its context, In extract 2, in the paragraph
which follows 1, note how the term “Well...” marks the
shift to a higher order of generality, this ime a summary
of where Noah's altention generally was.,

EXTRACT 2, FROM WVEM 134
| scid, “Hoch let s go to the begin-
ning of this goane. Lel’'s do quit cond
resei the gane.” Well, Hooh's eyes
were on Lisa, on Pend2 on the one
side, Islond Survivors3 on the
olher, as he vds trying Lo go in and
cut ¢f the gone, ue had 1o repeat it
severa!l tines, end... finally he
ncnoged o hit the right keys in the
right sequence, after the nth tine
of trying it. Okoy, we did control
T and we kind of theught we got the
right pictures beeck or at least
there was the infanous snoil! He got
bock to the mcin progron and ready
Lo progron once again, Jut no snail

again! Ue tried several tines, to
no avail.., end [ don't really
reaenber whal happened bui sonehou

Il snecked and got control of the keys
ond nonaged fo get the right pic-
tures back. Or, | think, it was both
of us together., | had o vague sense
of ol{ of the in-end- outa of this
sofiwore, and Hooh zocaehou operotea
like that {(in olterncting splashes
of total vagueness ond doing exactly
the right thing), and sonehou ue
nanaged to put it back together
piece by piece, and... finolly we
nonoged to edit the naln nenu, ond,
yes, had the snail captive to start
prograaning the cube!

Extract 2 also includes the use of changes in verb lense ©
mark shifts from narrative to analysis. These uses of tense
are particularly instructive. In the phrase “and Noah
somehow operates like that (...),” the verb switches from
simple past tense for narrating events, 10 the timeless
present, suitable for generalizing about what Nozh is like
all the time. Then the following brackets again mark off
the generalization itself from the rest of the texi.

In Extract 3, the adverb “always” (and later, the phrase
“in atl this ordeal™) signal ihe shift to a general past, a
general state of affairs, rather than specific episodes, as
doestheauxiliary “would” inextract 1. These uses of verb
tense and aspect serve to mark out shifis in the level of
generality in the account. Thus, the resumption of de-
scriptive narrative is signalled by the boundary marker
“Okay"” ("Okay. We programmed it...”) and the tense
reveris once mere o siraple past, Simitarly, in “iU's like
cutting through the fog,” the use of present tense again
marks a shift 10 analylic gencralization. These shifts of
tense correspond not only to shifis in Jevels of concepia-
alizalion, but correspond also {0 changes of “voice” (in
Bakhtin's sense). Asauthor, the wriler IS WRITING field
notes in the presenticnse. As interacior with the child, she
WAS INTERACTING with Nozh.

EXTRACT 3, FROM WVEM 134
Hoch was alucys there next tone. In
oll this ordeal, he looked here and
there at the other gones, but he kneu
fully well that our goo!l was to an-
suer the noil!!! Okay, we progranned
it, ond bolh he and ne were kind of
vegue of whot was required to
prograa it. Rgain, we got it the
sane wvay a3 before, Starting with
the obvious first step and as doing
it getting o sense of whot wuos

essential oend uvhot wos not; it's
like cutting threugh the fog.
Finally, we both had it. fAn erptly

side i3 repreaented by o turn, while
a side with apicture is represented
with a turn plus the picture!

The TENSE shifts in Extracts 2 and 3 correspond both

- 10 changes in VOICE, and also to changes in CON-

SCIOUSKNESS. So, “I don't really remember what hap-
pened but...” (Extract 2) changes veice from actor 10 ana-
Iyst, acknowledges the analyiic problem of narratng
events from memory, and introduces the subsequent
summary/precis of what happened, in contrast to the
moment-lo-moment narrative that, presumably, better ficld
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records or a more accurate memory would otherwise

allow, The “account” (memory failure) is therefore an

" “occasioned” one, in both of the senses we have defined;

it occurs at a specific juncture, in order 1o address some

- trouble that the narrative has run into, and also its content

is designed for that occasion — it attends to and explains
the problem.

In Extract 3 we can also see how the expression “Finally,
we both had it" marks the switch back into simple past
tense and thus into the lower-level narrative of sequentizl
events, locating itself at the end of that sequence. Then
immediately, what it was that *we both had” is given in
present lense, as we switch inlo higher-order generaliza-
tion, the formulation of a rule: “An empty side is repre-
sented by a tum, while a side with a picture is represented
with a turn plus the picturel”

While tense switching is a device that is availzble within
both conversztion and writlen text, we see here some
markers of phase transformations which are exclusively
textual, such as the use of brackeis, and of paragraph
boundaries, which perform work that in spcken conversa-
tonmightbe doneby intonational features. Itisimporntant
10 note, however, that there is no one-to-one cormespon-
dence between phase transformastions and zll of these
textual devices, Tense switching, brackets, adverbial
modifiers, rhetorical structure and the like are not exclu-
sively used for marking phase transformations, but are
flexibly available 10 perfomm a wide varicty of discursive
practices, to setaside parts of the text from others, to locate
speaker and evenis in temporal relation to each other, and
so on. What we are showing here is that one of the things
they do is o signal when phase ransformations are accur-
ring. Whatidentifies the different Jevels of consciousness
as such is our reading of the text — it is part of our com-
petence as readers that we can distinguish sequentizl
narrative from analylic generalization.

EXTRACT 4, FROM WVEM 134
How, to the next goal to onsuer the
letter, He first glanced at the
first letter wvhich was fron Chicago,
| think, and they uere very non-
apecific., Hooh vas not interested in

that Jetter aond | could no longer
think that gquickly of howu to nake
that Jetter interesting to hin., It

seened tone thaot the kids in Chicago
have low level questions and don't
hove nuch idea of how to play the
. goanes. However, it vould have taken
sone ingenuity fron ny paort to have

the kids onsuer those letters, be-
ceuse they have to think back at the
tine wuhere they vere first starting
to use the conputer or the gane, and
that is very hard for then to do, For
instonce, one of the letiers wuas
talking about not been oble to fish
in IS [lsland Survivors - ed.],
shich | guessed has to do with the
difficulty that if you don't sit
doun at the edge of the loke you
can't f{ish,

Phase transformations are identifiably “occasioned” by
problems that arise in the course of interaction and com-
munication. InExtract4, itis the problem of getting Noah
to wanttoanswer a letter from Chicago. The writer places
her higher-level analysis in the past this time, marking it
as what occurred 10 her at the time, occasioned by the
problem with Nozh, but 2gain formulzies the generaliza-
tion jiseif in the present tense, as befits a general truth —
“It SEEMED v me that the kids in Chicago HAVE low
level questions and DON'T HAVE much idea of how to
play the games...”. But note again now how the generali-
zation iself is offered as z2n occasicned- account, an
explanzton of the particular difficulty that arose in the
course of simple narration.

In Exwact §, the difficulty for the adult participant-
writer is the issue of having o write an ¢-mail letter
herseif, but 1o do so as if it were writicn by the child Nozh.

EXTRACT 5, FROM WVEM 134
(...) Hhile | wos typing the letter
in, | hesitoted a lot whether |
should srite “1” or "we”, vs we had
origineily storted the letter, but
this is supposed to be kid-to-kid

intercetion, right? ond everyone
would recognize that |'m not a
chilg! | couldn’'t hide under the
nane Scsha or Hichael for that

natter, so | decided - naybe urongly
~ to urite it as if Hoah had worked
alone, '

Having posed the problem, the writer shifts to a more
general level of conceptualization, and re-formulates the
problem in terms of the project’s organizational con-
straints — “but this is supposed to be kid-to-kid interac-
tion, right?” Observe not only the familiar shift to present
tense, but also the dialogical, rhetorical structure of the
text, the “but”, and the “right?”, as if arguing with some-
one — the project directors maybe, or the Velham team
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generally (i.e., the imagined reader), or perhaps with her
own conscience concerning this small deception, or maybe
she is voicing her own twin roles as participant and as
writer- analyst, or as writer of a set of field notes that must
stand as an example to new student assistants (she later
suggesied this Jatter role herself, upon reading a prelimi-
nary analysis). Perhaps all or several of these addressees
are relevant. The important point, however, is a more
general one — that it is an argumentative search for an
appropriate conceplualization of what she is doing, an
altempt to formulate a dialogically understood account of
her aclions. Again, we have a cognitive-communicative
problem, occasioning a shift 1o a “meta-cognitive,” zna-
lytic level of consciousness with different "*voices™ acting
out the different levels, and with the conceplualization
(the account, or explanation) clearly constructed for the
situation that occasions it. Concepiualizations generally
arise in this manner in these data, as occasioned formula-
tions, occurring at precisely defined relevance points in
the text, being oriented to the specific problematic matter
athand inthe narrative, “accounting” for it, via contextual
informaton, direct explanation, or generalization, and
atiending dizlogically to the reader’s anticipated under-
standing.

Case 2: Analysts' and children's phase transforma-
tions.

Thefield noe, WVEM 130, written by 2 different auther
(a student, less experienced than her tutor who wroie
WVEM 134) offers further rich data for studying discur-
sive phase transformations, but this time with more mate-
rial relatling to the children’s conceptualizations. (The
material makes reference o the Wizard of the 5th Dimen-
sion; see the previous article, this volume, for a descrip-
tion.)

EXTRACT 6, FROM WVEM 130

[Reron.L is oged 5, Aaron B is aged
1. Tao is ancther student assis-
tont].

Reron B. was older ond obviousiy
experienced in the gane. He and Tao
consulted ecch other back and forth
gs to uhat their next nove should be.
They seened to have a good, mature
reletionship with each other., Raron
L's lack of 2kill with the gone uags
sonetines a source of irritotion for
Raron B,

He sonetines becane inpa-
tient, but vhenever this happened
Too would try to place Raron B. in

the role of teacher, or get the boys

working together in sone way. (ie:
hove Roron L. punch the keys and
have Raron B. instruct hin uhere to
go). '

(...)the Rarons and | becane in-
volued in a debate about the Uiz,
faren L. didn't see why we hod to
urite to the Udiz since he should
already knouw everything ve did today
because he is a Uiz. {He 2ces hin as=
God-like!) Tao explained thaet he

cen’'t knou uhat we did if we don’t
tell hin, Raron L. gruabled a
little at this. | asked hin shet nade
hin think the Uiz was a “he”. Both
Rarons orgued that UWizards uere
“he’'s”, but then uhen | pointed out
that wonen in books had “Hizard-

like” powers, Raren B, began arguing
for the possibility that the Uiz is
a “she” His naoin point wos thaot he
hod a girlfriend vho ucs very strong
- she could beat hin up - cnd if his
girlfriend could do thia, then cer-
tainly our Uiz is copaoble of being

guwonon., Roronl. disployed renark-
oble orgumnentative skills for his
cge. He felt theot the Uiz aust be

a “he” becausze Hizards weor pointed
hats ¢end g usnon's neck is tos 2nall
to support such o het. He soid it
vould fall over her neck. (?) Reran
B. shot this orgquaent douwn o0s he
pointed out by citing various novies
| had not heard of{, that not all
Hizerds uwore hats, Rt this point
Raron L. buried his head in his cras
on the desk and 2aid he vas thinking,
It vo2 odorable. Uhenever he got
frustroted and couldn’t cone up with
cnything to support his view he
“checked ocut” in this ncaner, He
never did resolve the aorgunent be-
cause Aaron L's
hed to

mnom ccne up ond he
leave.,

Note again, how phase shifts in the field notes are
discursively marked. The first paragraph of Extract 6 is
writlen in what may be called the timeless past — at the
first level above simple narrative, describing the general
pattern of events, what generally happened, rather than
narrating actual incidents as they occurred inreal time. Its
first sentence invokes the properties of age and experience
(which are clearly pervasive features of the child in this
interaction, contextual conditions oriented towardsexpla-
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nation — towards helping the reader to understand the
report thatistofollow). Theterms*seemedtohave”, “was
sometimes”, “whenever”, and "would try” are also overt

markers of this generalized level of description.

Paragraph 2 then marks a boundary as we cross inlo
simple past narration, but again signals its micro-shifts
(occurring even within sentences) 1o generalization and
analysis, via tense changes — “because he IS a wiz”, and
again also by the use of brackets -— "“(He sees him as God-
likel)™.

These data also offer information about hew phase shifts
may occur FOR THE CHILDREN. These are the points
at which the children move to a higher level of conscious-
ness, formelatung analysis and explanation, or top-down
(categorized, non-sequential) conceptions of things. These
shifls appear (0 be occasioned discursively in situaled
action and interaction, as they are for the analyst writing
the field notes, by the raising of problems and by engage-
ment in argument. In paragraph 2, Aaron L's canceplugl
formulation about the nature of the wizard is occasioned
(promptzed) by the problem from which hesceks 1o escape,
that of having to write to the wizard, and also by the
disputation on this that he is drawn inlo with the writer-
ohserver. Nole how his conceptual fermulation is de-
signed precisely to accomplish its pragmatic interactionzl
goal — of not having to write (the pragmatc goal),
because the omniscient wizard should know it all already
(the conceplualized account). This example again dem-
onstrates an imporniant {eature of concepiual accounts, one
which we defined at the outset — that their qualitative
rature, theit CONTENT as well as their placing in the tzlk
ortext, isitself analysable in terms of occasionings—- that
is, in terms of how that content is designed to accomplish
contextualized pragmatic actions. This point has zn
imporiant consequence for both method and theory-—~ we
should expect children’s conceptions of the wizard (and of
other things) lo be sensitive to the communicative coniext
in which those conceptions are formulated, both in their
content and in their placing (where and when they occur).
The notion of higher-level accounts and generalizations
being “occasioned” includes both of those things —
conient, and placing.

Similarly, later in paragraph 2, observe how AaronL's
formulations about the gender of wizards are porirayed as
being argumentatively constructed, formed in response 1o
questioning and disputation by the adult, and by the clder
child, Aaron B. Both of the children offer generalized and
categorized formulations of the nature of wizards, but do
this in a way that is pragmatically occasioned by their

positions in the dispute. So once again, for the children,
we have shifts to a more abstract, analytical level of
thought, occurring in talk at junctures where troubles and
argument call for them, and designed to fit particular
communicative contexts. The same kind of sequence is
identifiable in this brief extract from the field note LO-
GOPLUS 169:

Hike [the child) said his objective
for todey wos to moke o distinte-
greting cube.4 But first he hed to
nove his shaopes aoround a3 usual. |
gsked, “Uhy do you spend so nuch tine
cutting and pasting?”™ He replied,

“Becouse | like to be organized and
it's fun!!” | guesa you con't argue
with that,

Here we have a report of a joint activity which nins into
some kind of discoordination. The adult perceives the
child’s behaviour as not goal-oriented, and questions his
gclions, Inacritical manner. Inresponse, the child moves
to a more conceptual level of thought, gencralizing be-
yond the immediate case to some genéral pringiples which
govern it. His account is taken by the adult as sufficient
warrant 10 halt the argument

Case 3: Issues of social-moral development

The field notes contain a wealth of observations and
comments upon the matler of phase transformations in
children’s social and moral development. These observa-
tions and comments also lend themselves to analysis as
texts, such that conceptualizations of social-moral issucs
and episodes can be shown 10 arise out of the occurrence
of discoordinations between children, or between ¢hildren
and adult observers. They are also occasions upon which
the reader of the field notes, the researcher or discourse
analyst (myself), when puzzled or surprised by the field
nole writer's account, also formulates conceptions. Ex-
rract 7isacaseinpoint, ‘Jenny’ isaged 11 years; the writer
is a male student.

EXTRACT 7, FROM WVEM 22,

Today, Jenny cane in both a bod and
hyper nood. | asked her vhy and she
replied:

“I"m nmnaod ot thot bey [Daovid],
because he won't admit thatl we uere
going around. |'m going to bug hin
today unttl he edaits it, 1'r in
that stage of life right nou you
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SHISE I NN 'GT FEN ATl TSR

know,”
I . uas, ahocked at, thia,

especlallgﬁ

fhntll about'the “sedénth Ton’ elghth -
“grade.  Wagbe 1 atarted late or kida '~
ere Jjust nore sociolly’ odvanced
these doys thun ehen | wos a kid
(...) RERIER : :
“After we urote to thc anord ahc to!d
~me that she wesn't going to bug David
after all, rather she was going to
_use hin and cbuse him, since he head
 used her to gct popular. | osked her
“their relationship ond she stated:
" "That it lasted three days cnd that
“they had French Kissed. Thot is the
reasen he didn’t sont to ednit that
they wvere going cut, |'n not enbar-
rossed to odnit it why is he?”
Shocking?!! At least | think 20.5he
a2ked ne for ny opinion {(on whether
or houw she should use David). | told
~her thot =he shouldn't use hin.
‘She {hen decided te urite to the
wizard ond oasked hin his opinion.
Both girls assked the Wizord for his

“opinion on how they should treat
“boys before they left.Today, |
- learned hew auch nore aoccially

~advanced the kids cre thon vhen | vos

g kid. Alse, a ner perspective
{fron a girls polint of view on how
guys treat then.

-In Extract 7 the writer is confronted with somelhing
unexpected, something “shocking”, which prompts him
to re- examine his understanding about children’s social
development, including his own development, Perhaps he
developed late, or children generally develop earlier than
they used to do; in either case, there is an interesling and
culturally familiar association between behaviour which

. causes moral 1nd1gnaan and being* soéiaJ]y advanced”,

- But let us pursue a more_ fine-grained analyms The

. discoordination bclwecn the child’s perspective and his
own promplf,d an articulation of the basis of that. d:scoor-

. dination, and the formulation of concepts of advanccment

and dev elopmcnt that could account for it. When reading

- this field note, I (DE) reacted somcwhat as the writer had

‘__done but I was Surpnsed not at the girl Jenny, but at the

writer himself — at whal I thought was his naivety about

the behaviour of 11-year-olds. Indeed, Jenny seemed to
me quite normal, and I found her statement “I'm in that
stage of life right now you know" particularly charming

and amusmg ‘She’ appcared 16 be. dlsplaymg a mela:
conceptionof herselfasa normally developmg individual,

as if her’ problems might' bé calibrated ‘&gainst some
textbook series of developmental milestones.: We all
appearedto been gaged in layers of phase shifts prompled
by discoordinations of perspeétives In response to some
discoordination with her boyfriend David, Jenny was
prompwd to conceptuahze her own development ‘and
think through, in dlaloguc with the student assistant and
the “wizard", what her ¢ campaign of action should be. The
student assistant, shocked at her precocity, is prompted to
speculate about his own development, about development
in general, and about how thie world has changed since he

‘was young. And my own thoughts, uponreading his, were

to articulate for myself why I found hxs reaction so unhke
my own.’

Similar series of social-moral discoordinations and
conceplualizations occurred with other ficld notes. Ex-
tract 8 is taken from a leng field note about an 11-year-oid
who was considered difficult by many of the adults and
children in the 5th Dimension. The student assistant (and
author of the field note) expresscs abhorrence at the boy's
actions and talk. The text is presented here divided into
four numbered sections that relaie 1o the analysis that
follows,

EXTRACT 8, FROM WVEM 152,
(1) 1 then osked svhat he [iked to
do and he replied, “1 like to shoot
up helpleas ghosts ond goblins, |

like shecoting then up., | don't like
the thinking, | like no thinking
just eating cnd killing no think-
ing.” As he vaos telling ne this, he
vas incessantly killing oll the

ghosts aond goblnns thot appeared on
the screen,

(2) | knouw | shouldn’t 3udge people,
but 1’'d haote Lo see

(3}  what kind of persen he night
turn cut to be, -
(4)Y " he rcﬁinded ne of a

psuycho-
path!!lt! C

In Extract 8, the boy's apparent enjoyment in destructive-
nessappears to trouble the writer. The pointof interest for
this analysis, however, is how her account of the episode
is structured. We can identify four stages:”
1.Narrative description of, oren gagement in, some ongo-
ing activity.

2.Some sort of problern or dxscoordmauon of perspec-
tives arises, giving rise 10 a cognitive- affective reaction,
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The. actor/wntcr bccomes awa.re of hersclf havmg‘rcac-

"ﬂns isa robust structure lhat can be mapped onio the
other extracts and analyses that we havc done, In extract
7, for example, the text moves Lhrough narrative descrip-
tion (“today, Jenny came in...”, Lhrough discoordmauon

reaction and self-awareness (“I asked her why... I was
shocked at this...”), towards generalization (“I do notever
remember thinking about girls until...”} and fi nal]y, con-
ceptuzlization of the issue ("Maybc I started late or kids
are just more socially advanced..."). Each of these sieps
is an ingredient in how shifts towards self-conscious
concepmahzauons may be realized as occasaoned phe-
nomena in interaction and discourse.

Extract 9 is also a treatment of socialization or moral
developmentalissues, and shows the same f our-step phase
transformational structure, Again, the four stages are
numbered 1o correspond with 1he analysis above.

EXTRACT 9, FROM CHICO 67,
(1)... Dovid would ansver anearliy
every quesation | addressed to Noah,
(2) It got se bad | finally turned
to Dovid and caked, “Do you aluwoys
knou what he wants?” David laughed
ond innediately replied in his char-
acteristic cocky tone, “VYes. | con
reed his nind.” (3} The intercction
betueen these tuo reninded ae nuch
of thot between Ched ond Ryan on ny
{irst dayof site. Chod and Ryan were
very giggley and sifly. They shapred
privote jokes end initiated a lot of

physical contoct with one cnother
(ie: arn graobbing, wrestling). Davig
ond Hoah also whispered private

jokes to each other cnd seened to
have their oun lintinate relaotion-
shipuith silliness. (4) | observed
Dovid and Hoah's relationship to be

slightly ;gxual in noture as was
Chod - and Rysn’s (as Iateﬁ pbin;pd
out to me by prof Cole). ~That fis,

sexual in the sense that they are in
o struggle to deternine their oun
sexual {male) identity and role,

Other Phase Transl‘ormations ) o
LA

There isa funher rangc of phasc Lransfonnauonal phe—
nomena for, whmh mere 1s no spacc here for dctaﬂed
analysis. Here are bnef Summanes of some of rhese They
are presented not as facLs or conclusmns but merely as
phenomena which have an obv;ous facc value mierest
which wanams further analysxs e ge

e -

(l) Researchers !e!ecomnnzcat:on& .

The Soviet-Anierican researchers’ telecommumcauons
with each other about the field notes include remarks by
the sender or respondent which address what the notes
contain that is of interest, how they should be read, and so
on, Communicative discoordinations are agam the occa-
sion for conceptuahzauons. For example, in messages
from the American side, the problematical stzius of the
fieid notes as textual “accounts™ rather than cbjective
records of events, arises in WVEM 22 in response to “the
problem of evaluation which our Com!ab colles gues have
been asking.”

(2) Child tutors.’

The practicein the Sth Dimension isi1o get the more expert
children to help teach or coach the less experienced ones,
Cenfronted with the difficulty of producing adequale ex-
planations for relative novices, ofien in the form of written
instructions or game- playing hints, the children are forced
1o develop explicit conceplualizations and verbalize what
may previously have been mere performative compe-
tence. Teaching becomes an opportunity for learning, as
they try 1o put into words what they know, or how they do
what they do, in ways that take account of the other's lack
of understanding. For teachers as well as learners, reach-
ing higher levels of consciousness is a social-communica-
tional accomplishment, and a kind of phase transforma-
tion. Indeed, this is the basis for Lhe undergraduates’ in-
volvement in 1hc project. -

(3) The tutors as studenis. :
The adult authors of the field notes were often umvers:ly

N students, who were themselves operating under more
- expert supervision from the main resedrchers: Thlsmler—

mediate role provides possﬂmlmes for examanmg how
these student-tutors deve]oped their own ~conceptualiza-

“ _tions of what they in tum were heiping the chlfdren to
~understand.  For example, CHICO 67 contains a rich

description of how one of the student assistants, having
learned more from afull- time rescarcherabout the activity
she had already becn supervising, then returried to the Sth
Dimension, 1o unpack and rc-bmld what 1hc chlldren had
earher !eamed 7 -
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(4) Long :erm deve!opmznra! changes R

in Lhecourscof moment-i0- momentcommumcauon they

. "also'contain accounts of i mu:racuons with & cross-section.: =
" of childred of differént ages.” Different kinds of interac- *
... ions and conceptualizations are reported for, children of -
differeni ages. In WVEM 43, for example, we appear 19 <
have three stages of concep{uahzauons of the nature of the

“wizard” (at ages 3,17 and 12) ‘which are realized in the
children's communications. The 12-year-old is reported
as having apparently come 1o terms with the dichotomy
betwecn fantasy and reality, bemg comforiable with the
notion of make-believe, so that without having to beheve
in the wizard’s having an ordinary material reality, he “i
able 1o work with the program, not being distracted by 1hc
notion of the wizard and whether or not it’s real™. Emily,
aged 5, is also comfortable: she “accepts him com-
pletely™, his unreality being not yet even an issue for her,
But Herry aged 7, “is exiremely distracted by the notion
of the wizard. This is evidenced by the fact that, when
writing o the wizard, his comments and questions fo-
cussed on who the wizard was and how it was impossible
1o be a "wizard'...” (detzils of Henry's letier are included
in WYEM 43). The children’s aclivilies and talk are
presented in this account as evidence of phase-transfor-
mational ontogenetic deveiopment, inthatthe children are
presenied as going through stages of (i} Emily — naive
engagement with the wizard, not consciously conceptual-
ized, but merely acted-out: (ii) Henry — active confusion,
confromation, contradiction and arguing-out, as the issues
cof reality and identity are problematical and need 10 be
sorted out: (iii) Cory — the reality-fantasy issue is now
conceptualized, and can be operated with comfortably,

Conclusions.

In general, these textual analyses show that phase trans-
formations, while important in child development and
conceptual leamning, are not restricted to that context, but
are closely linked to a general feature of all conversation,
where accounts are occasioned. Communication troub-
les, of the sort we have been dealing with here, include

- things such as: evident lack of joint understanding with

another person (dnsagrccments questionings, surprise at

what they say); difficulty in verbalizing a description or -

explanation; having to find a way of including in a narra-
tive something that is difficult to understand or explain, or
whichiscontrary to expectation. Assuch,communication

troubles are a frequent occasion for “accounts,” wherein

the speaker attends 1o the ¢ communicative problem by

e offenng some sort of formulation, conceptual generahza—
While these data’ are most”appropriaté for examlmng - L
short-term shifts in Jevels of consciousness, as these arise -

Therc are i)S}‘,’C hc;]ogmally different son.s of conccptuah-

. zation that have to be done. Peoplc rnay draw upon ready-
- made formulations, or have to create new oncs where old

onesare inadequate, orre-work oldones especmlly where
other people in the conversation may object and argue, or
offer alternatives. The developmental process ispartofa

- more-general communicative phenomenon, which in-
cludes the ways in which the writers of the ﬁeld notes and

the researchers themselves struggle 1o explam {verbalize
and communicate) their observations, and to provide
rhetorically adequate formulations (i.e., accounts con-

+ structed against the possibility of others disagreeing) pf

what is going on. Phase transformauons are identifiable
in discourse, arising as part of its rheforical structure. To
the extent that children are leaniing 10 verbalize ideas,
consiruct explanations, conceptualize difficuites, with
older children and aduls, the availability of phase trans-
formations in discourse renders psychological develop-
ment empirically studiable as an interactively occasioned
phenomenon. Itis the same availability of phase transfor-
mations for discourse analysis that renders them commu-
nicational features for the participants themselves.

Phase transformations are studiable in ANY textuzl
materizls as discursively occasioned phenomena. The
interesting thing here is how such shifts occur at all levels
of involvement in the project — for the analysts and
researchers, for the student-assistants, as well as for the
children. Two kinds of shift can be distinguished, though
they arise in the same kinds of interactional contexts.

(1)For people (adults and children) who already have the
concepts and may have thought of it all in just the same
way before, the actual use or application of those concepts

. —the shiftto amore conceptual level of discourse — may

be occasioned as a “microgenetic” process, by the raising

of issues or problems of mutuality and interpretation.

~ (2)For people (adults and children) who have not yet had

the concepts, the shift is occasioned in the-same way, but

* has more obvious ontogenetic implications, as leamners
~ come to think conccptual!y about things they may have
- been domg routinely or unconsc;ously The raising of

such concepiualizations with a more capable partner af-

 ferds the chance for the novice to Jearn how 1o cast such

conceptualizations in a culturaily ready- made, conven-
tionalized, verbal way — leaming how to talk about tasks
and verbalize new understandings.
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“"of theory, or ihe occasion for working cut new insights,

. needing new terms of reference.” It is conceptually onto-:
genetic for the adult theorist, just asitis for the childin the - -

5th Dimension. Discourse analysis is justifiably intoler-

“ant of any strict separaticn between the processes of
knowing in which “objective observers” and “subjects
observed” are engaged. The whole process of doing this
sort of research, from the activities of children to those of
the researchers and theorists, is amenable 1o the same sort
of analysis.

Four micro-stages were identified, in which conceptu-
alizations were interactionally occasicned: engagement,
discoordination, generalization, conceptualization. Whiie
this was the general pattern for the data examined, other
data suggest the possibility of a reverse path, As well as
going from sense 1o meaning (Vygotsky, 1987, Velikhov
et al., 1988), it is possible to go frocm meaning 10 sense,
That is to say, we not only learn to put conventionat
meanings upon rich situated experiences, butlearn also o
flesh out Jearned conceptions through subsequent situated
experience. Thus, many of the field notes cifer evidence
of students first acquiring concepiual notions such as
~*“zone of proximal development”, or merely understand-
ings of the designand rules of gamesin the Sth Dimension,
and only later gaining a “sense™ of those things in actual
practice, often via difficulties of practice or application.
Through situated joint action and communication, sense
gives rise to meaning (in the phase ransformations we
have examined hcre) and also ready- made meanings
come 10 “make sense.”

~ Qur analyses suggest that conceptual formulations do
not arise as decontextalized stalements of how people
think, or of what people believe. They are constructed to
do interactive, communicational work. Thisleads usinto
a different understanding of “cognitive development”
from how traditional, individuzlistic developmental psy-
chology thinks of it, where what children say is likely to
be izken out of context and weated as evidence of an
underlying consistent 'mod'cl}of the world, Rather, we are
" driven to studying conceptualizations as realized in ac-

ljon, as situated, social, communicational, convenlional- -

ized (cultural), and contexivally variable. We need a

« It scems mat chﬂdren s, observers and pnnmpal re-
searchers” understandings ‘of ‘what is going on may all.. .-
. have acommon basis. There is a kind of ontogenesis for . =i
'-“'"‘_cverybody For cxamplc oneach occasion 6f context that ;.
* {he researchér-arialyst moves to the more coneeptualized, - = !
"higher-order level of talk, thismay be anew conlext,anew:
" working out of the old ideds, and an opportunity for the -
further development of theory, or perhaps the questioning -

methodology of commumcauvc acuo

.. Cor:cepluahz.a-

tions are Lhmgs people do not Lhmgs pébple have

L 'I'he compuu:r acuv:ry mvolvcs Super Faclory, ‘

- educational program prcduced by Sunbursi Cormnumcahons.
Ine i o
- ;2 " Pond" isan cducauonal pro gram produced by Sunburst

- Commumc:allons. Inc o

. ? “Island Survivors” is an educauonal program that is pert of

the Yoyage of the Mimi series, avmlable from Sunburst
Communications, Inc.

4 The computer aclivity involves "LogoWrile.r.“ an educa-

tional programming language produced by LCST, Inc.
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Participants of the Velikhov-Hamburg Project

The list on the facing page includes those who are cur-
rently active in the work. The names are followed by an
indicator of where they work, the kind of expertise they
provide, and their status. A second list includes those who

" have been instrumental in our work in the past. The lists
~ are undoubtedly incomplete, given the number of people
" whohave showninterestand given helptothis work in the

USSR and the USA. Tooffer comments or ask for further
information, address inquiries to either of the coordina-
1ors. ‘ ' .

Michzael Cole

“Alexandra Belyaeva
Institute of Psychology LCHC
USSR Academy of Sciences X-003
13 Yesoslavsky Strect UCsD

Moscow, USSR 129336 LaJolla CA 92093
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Participants in the Velikhov-Hamburg Project
(see note, facing page)

Currently active:

Dmitrij Averjanov, Comlab, programmer

Gerald Balzano, UCSD, psychologist, Ph, D,

Raisa Belova, Kurchatov Center, teacher programmer
Alexandra Belyaeva, USSR co-crdinator

Vladimir Berstejn , School 45, teacher, student

Seth Chaiklin, Columbia U., psychologist, Ph.D.
Elena Chueva, Kurchatov Center, teacher of English
Michael Cole, USA co-ordinator

Bob Coleman, LCHC, telecommunications, student
Valerie Crawford, LCHC, communications, student
Vasilij Davydov, USSR Acad. Pedagogical Sciences
Dmitrij Dubrovin, Comlab, teacher - geographer.

Derek Edwards, Loughborough U., psychologist, Ph. D.

Svetlana Eliseeva, Comlab, psychology, student
Marija Ermolaeva, School 45, teacher, student
Karen Fiegener, LCHC, management

Mikhail Galitzkij, Kurchatov Center, teacher, physicist
Peg Griffin, LCHC, linguist

Olga Izotova, Vega-Comlab, pedagogy, student
Irina Khanina, Vega -Comlab, languages, student
Catherine King, U. New Orleans, psychologist, Ph. D.
Miroslav Koshel’uk, Comlab, graduate student
Leonid Kozlov, IAS, communications technology
Drew Kravin, Albany CA, teacher

Mikhail Kushnir, School 45, engineer programmer
Irina Kuznetzova, Vega-Comlab, psychologist
Vladimir Kuznetzov, School 45, teacher, student
Tatjana Lapshina, School 45, teacher

Irina Lyamshina, School 45, teacher

Dale Lipshultz, Erikson, graduate student

Gil McNamee, Erikson, psychologist, Ph. D.

Leonid Milgram, Director of School 45

Fritz Mosher, Camegie, policy

Aleksej Ovsyannikov, Troizk, engineer

Pedro Pedraza, Hunter /CUNY, sociology, Ph. D.
Vyacheslav Pismennyj, Director of Troizk Institute
Carlos Reinoso, U of New Orleans, graduate student
Ric Ricard, Harvard, psychology, graduate student
Roger Saljo, Linkoping U., psychologist, Ph. D.
Samojlenko Elena, Comlab, psychology, Ph. D.

Yutaka Sayeki, Tokyo, psychology, technology, Ph, D.

Lisa Scaltrito, LCHC, teacher, researcher

Ivan Scheulov, Vega-Comlab, assistant

Anthony Scott, LCHC, pedagogy, technology
Evgenija Semirot, School 45, teacher

Vladimir Serdiuk, IAS, systems programmer, lab head
Vera Sarina, Troizk, linguist, teacher

Galina Slobodchikova,Vega-Comlab, computer teacher

Michael Stewart, Childrens' School, computer teacher
Vladimir Teremetzkij, IAS, technology, Ph. D.
Vladimir Tzarev, Comlab, psychology, programmer
Naoki Ueno, Tokyo, psychology, technology, Ph. D.
Tanya Wolfson, LCHC, translator, student

Scott Woodbridge, LCHC, telecommunications
Vladimir Zinchenko, Cntr. Human Sciences, AN USSR
Involved in the past:

Pavel Afanasyev, Education Department, GovPlan USSR
Alfred Alamazyan, Director, Inst. Program. Systems
Deana Arsenian, Camegie, policy

Aleksandr Asmolov, Moscow University, psychology PhD
Michelle Bandoian, UCSD, teacher, student

Peggy Bengel, UCSD, administrative

Katherine Brown, UCSD, communications, student

Chip Bruce, BBN, psychologist, Ph. D,

Nadrina Daniely, UCSD, teacher, student

Judy Diamondstone, Harvard, graduate student

Esteban Diaz, San Benardino U., psychologist, Ed. D.
Andy DiSessa, U.C. Berkeley, psychologist, Ph. D.

Yrjo Engestrom, UCSD, psychologist, Ph. D.

Ritva Engestrom, U. Helsinki, sociologist

Andrej Ershov, Academician, AN, USSR

Mike Fish, Sunburst, programmer

Lusia Gajdar, IPS, engineer, teacher

Aleksandr Kharitonov, IPAN, psycholinguist,

Marge Kosel, Sunburst, programmer, educator

Olga Kozadoj, IPS, mathematician

Irina Kuzmicheva, Inst. Gen'l & Pedagog Psychology, PhD
Vladas Leonas, programmer, Ph.D., (formerly IPS)

Boris Lomov - Directer of [PAN

Olga Manakova, IPS, linguist and translator

Laura Martin, Bank Street College, psychologist, Ph. D.
Sarah Michaels, Eductaional Development Center, Ph. D.
John Muster, Lurnix, computer use

Denis Newman, BBN, psychologist, Ph. D.

Ageliki Nicolopoulou, LCHC, psychologist, Ph. D,

Lidia Oliferenko, IPS, mathematician, technology

Juri Pervin, 1PS, pedagogical sciences, Ph. D.

Peir Petrov, Troizk, mathematician, systems programmer
Vladimir Pozner, Government TV and Radjo

Marilyn Quinsaat, teacher (formerly Bank Street College)
Valerij Rudenko, IPS, mathematician - programmer
Vladimir Rubtzov, Inst. Gen'l & Pedagog Psych., Ph. D.
Dennis Sayers, Harvard U., graduate student

Alan Schoenfeld, UC Berkeley, psychology, Ph. D.

Judah Schwartz, Harvard, psychology, technology, Ph, D.
Jo Sletbak, UCSD, telecommunications, teacher, student
Galina Soldatova, IPAN, psycholegy, Ph. D.

Evgenij Subbotskij, Mosow U., psychology, Ph. D.

Martha tum Suden, LCHC, graduate student

Boriis Velichkovskij, Moscow U, psychology, Ph. D,
Sylvia Weir, psychology, technology, PhD {formerly MIT)
Zavialova Svetlana, 1AS, engineer - mathematician

(IPAN, Comlab, Vega, Kurchatov Center, School 45, and IAS
are in Moscow; IPS is in Pereslavl-Zalessky.)
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