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Introduction from the Editorial Group 

From time to time the editors have solicited or 
written brief introductions to the issues in a 
newsletter or commented on some aspect of 
Newsletter policy. What follows is a brief account 
of links between the articles included in this 
newsletter. In later issues this year we will 
expand this activity in accordance with the 
expressed wishes of the readership. In effect, we 
would like to foster an arena for ''meta-discussion" 
of LCHC's topics. Readers are invited to contri
bute their comments in modest length (except for 
cases where immodest integrating ability needs a 
heady forum). 

The articles by Tudge, Martin and Duranti all 
address the problem of articulating the relation
ship between the social and the psychological in 
basic cognitive research paradigms and the 
theories that generate those particular methodolo
gies. Note that Martin moves beyond the dyad at 
the same time that she begins to develop the finer 
theory of social interaction that Tudge calls for. 
Readers should contrast this with the viewpoints 
expressed in the Grossen and Perret-Clermont 
Newsletter article (Vol. 6, No. 3, pp. 51-57). 
Duranti's article usefully read in connection with 
recent NewBletter articles by Emerson (Vol. 5, No. 
1, pp. 9-13). Holquist (Vol. 5, No. 1, pp. 2-9),and 
McDermott (Vol. 7, No. 1, pp. 1-6). The Newman 
article as well as the Hutson and Thompson stu
dies of computer-based educational activities delve 
deeper into issues raised in previous NewBletter 
articles (LCHC, 1982, Vol. 4, No. 3; Vol. 2, No. 3 
and Vol. 5, No. 3) that highlight the potential of 
computers as mediating devices. 

Because LCHC was founded to create an inter
disciplinary attack on the problem of socially 
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organized inequality in its broadest form, a great 
variety of research programs will be relevant to 
newsletter readers in some way. In this issue we 
begin systematically to describe what we see as 
the emerging themes from articles that have been 
submitted for publication. In part we are moved 
to do this because the number of offers for entries 
is requiring choice among articles. We also want 
to be certain that in making those choices, our cri
teria represent the interests of the readership
contributorship as much as possible. 

The Effect of Social Interaction on 
Cognitive Development: 
Creative is Conflict? 

Jonathan Tudge 
Department of Human Development 

and Family Studies 
Cornell University, New York 

How 

Peer interaction has been presented as an effec
tive means of promoting cognitive development by 
researchers working in the Piagetian tradition 
both in Geneva (Mugny and Doise, 1978; Perret
Clermont, 1980) and in the United States (Mur
ray, 1982; Ames and Murray, 1982). The task 
that has been used in most studies aimed at exa
mining this process has been of a type with which 
Piagetians fee] comfortable -- conservation tasks. 
The general procedure has been to pair a con
server with a nonconserver or a nonconserver with 
a pair of conservers and to require the members of 
the dyad or triad to arrive at some common 
response to the problem that is posed. 

This research is to be greatly commended, for 
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by and large American developmental psycholo
gists have focused almost exclusively upon the 
child in isolation, at least when examining cogni
tive development. Those who are interested in 
infant cognitive development are among the few 
exceptions to this general trend. Researchers who 
have examined the effects of social interaction 
upon the cognitive development of older children 
have reported highly interesting findings, which 
provide much support for the Piagetian and 
Vygotskian positions that peer interaction has a 
good deal of benefit for cognitive development. 
The important factor, both for Murray and his 
colleagues and the Genevan group, is that of cog
nitive conflict, occasioned by pairing children that 
are at different stages of development. 

One problem, however, is that it is not always 
easy to determine whether the less advanced 
member of each pair is responding to the interac
tion per ae or to the fact that he or she was being 
presented with the correct answer (Ames and 
Murray, 1982). One attempted solution has been 
to pair nonconservers who give differing responses 
(necessarily incorrect, as they have not attained 
conservation) to the conservation array. 

A more basic problem, however, might lie in 
the nature of conservation itself. The attainment 
of conservation is rightly viewed as of major 
importance in the child's cognitive development. 
It 1s unusual, however, in that its developmental 
''ceiling" is attained at a relatively young age, with 
little in terms of a developmental continuum. 
Once children reach conservation of number, say, 
or length, there is nothing to distinguish them 
from an adult in terms of their ability to conserve 
number, or length {at least if the quantities or dis
tances are kept within manageable proportions). 
Conservers are correct in their judgements 1 non
conservers are not -- and no amount of extra 
thinking or activity with materials will make the 
conserver a ''better" conserver. Cognitive develop
ment, however, is generally not of this nature; by 
and large cognitive abilities develop during child
hood and adolescence. If social interaction is 
beneficial for cognitive development in general, 
one must be able to show its efficacy in areas 
other than conservation. 

Moreover, it seems to me that this type of peer 
interaction is, at its core, not so very different 
from the adult-child interaction research. The 
work of Wertsch {1980), for example, and Rogoff 

{in press), has documented well the benefits to the 
child that stem from interactions with a sen~itive 
adult. This literature, taking as its theoretical 
foundation the work of Vygotsky rather than 
Piaget, has a good deal in common with much 
research into infant cognitive development, in 
which mother-child (and . now, increasingly, 
mother-father-child) interactions are seen as of 
crucial importance. Despite obvious • dissimilari
ties, there is one important way in which the peer 
interaction research, using conservers and noncon
servers, closely resembles the mother-child interac
tion research. This resemblance _arises because, in 
both cases, in both cases one member of the pair is 
the "expert, 11 the other akin to a ''novice. 11 When 
the task concerns conservation, the ''experts" are 
always correct in their judgement about the 
nature of the array; when the task involved an 
adult helping a child to copy a model, the "expert" 
always knows exactly how to construct it. 

Murray and })is colleagues argue very effec• 
tively that social interactions between peers fost
ers cognitive development, and provide convincing 
experimental evidence to support their arguments. 
So far, however, they have only barely addressed 
the issue of the generalizability of their results 
beyond the domain of expert-novice interaction. 
Perret-Clermont (1980), Russell (1982), and Mur
ray (1982) have provided some experimental data 
about the effects of pairing two nonconservers, but 
have not examined in any detailed fashion the 
results of pairing children who, while not falling 
into the expert-novice category, differ in their cog
nitive levels. 

A good deal of social interaction, however, 
occurs between people who are not in the 1'expert• 
novice" position -· one person may know more 
about a problem or a possible solution to that 
problem than another, but neither of them knows 
all that is relevant to know. This is particularly 
the case when it is a school context, and peers are 
working together on a problem. 

There is theoretical support for the benefits of 
such pairing, however. Piaget, after all, argued 
that interaction between peers was effective in 
aiding cognitive development, at least in the 
moral sphere, though clearly none of the children 
would be considered ''expert." Vygotsky's "zone of 
proximal development, 11 moreover, is not a zone 
that can only be exploited by adults who are 
working with children ( experts working with 
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novices). Chi1dren too may help others attain 
that proximal level (Vygotsky, 1978, p. 86). 

Researchers within both the Piagetian and 
Vygotskian traditions argue that socia] interaction 
is only likely to be an effective means for enhanc
ing cognitive development when there a.re some 
initial differences in perspectives between the 
members of the dyad, corresponding to what 
Wertsch calls different "situation definitions" 
(Wertsch, 1984). Within the course of communi
cation, the conflict resulting from the differences 
in perspectives may be resolved and a shared 
definition of the situation may be attained. When 
partners share perspectives initially, the possibili
ties for this type of creative conflict are lacking, 
and the potential for cognitive development 
thereby minimized. (Initial differences on the part 
of peers working on a problem do not, of course, 
guarantee cognitive development.) 

My research has benefited greatly not only 
from the ''expert-novicelf research mentioned ear
lier, but also from the Soviet theoretical tradition 
and the work of researchers such as Lomov (1978), 
Kol'tsova (1978), and Rubtsov (1981), who have 
concerned themselves with interactions between 
peers who are mote similar to one another than is 
the case when pairs feature one partner who is an 
"expert" compared to the other. The research of 
Lomov and Kol'tsova, for example, pairs children 
and students who, while differing in their perspec
tives on a problem, do not fall into the categories 
of either ''expert II or "novice." The results are 
impressive. For example, in Kol'tsova's work, 
which involved children learning a socio-historical 
concept, the children who worked as a group 
learned the concept much better than those who 
worked individually. Martin's (1983; this issue) 
research, which draws upon Soviet theory and 
research, also provides so]id evidence of the ways 
in which social interaction between peers aids 
their cognitive development. 

In order to examine the effects of social 
interaction on cognitive development in a situa
tion that more closely paraJlels a r lassroom setting 
than is the case when conservers and nonconserver 
are paired, I used, as did Martin, a task which 
could differentiate levels of thinking about the 
task. It is, after all, a difference in levels of 
thought (and the resulting differing perspectives 
on the task) that creates the cognitive conflict 
that is deemed so important for development via 

social interaction. Siegler's balance beam task 
suited my requirements perfectly, for he has esta
blished that children use a number of 11rules 11 to 
predict the working of a mathematical ba1ance 
that has differing numbers of weights placed at 
differing distances from a central fulcrum (Siegler, 
1976, 1981). These rules reflect successfully more 
advanced thinking about the problem; children 
using one rule, for example, only consider the 
weight variable, while children using a more 
advanced rule take distance into account as well. 

It is thus possible to pair children who are 
clearly at different levels, and to do so in such a 
way that even the more advanced child can 
improve to the next higher rule. 1 Furthermore, 
unlike the case of interactions between conservers 
and nonconservers when one partner is correct on 
all items, and the other (initially at least) always 
incorrect, all children who use any rule at all are 
correct on some configurations of weights, while 
only those who use the highest rule are correct on 
all configurations. 

The aim of the research reported here was pri
marily to determine the conditions under which 
pairing children and asking them to agree in their 
predictions about the working of a balance beam 
result in their using a more advanced rule at a 
later time. 

The specific hypotheses being tested were as 
follows. 

(1) That children paired with partners who 
used the same rule (- rule) would per
form better than the individually tested 
children because of the opportunities for 
discussion afforded by pairing. In the 
course of discussion, some differences in 
perspective could become apparent, and 
cognitive advance could occur because of 
the conflict that would result. 

(2) That children who were paired with those 
who used a less advanced rule (-1 rule) 
would perform better than both the indi
vidual children and those in the (- rule) 
group. Because the partners in this 
group used different rules, there were 
possibiJities for differences in perspectives 
and resulting cognitive conflict. The 
more advanced children, moreover, in the 
course of explaining their position to 
their less advanced partner, might 
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become aware of yet more advanced 
rules. 

(3) That children who were paired with a 
more advanced child ( + 1 rule) would 
perform better than those in all other 
groups. Not only did they have the pos
sibilities for a conflict of perspectives 
with a peer, but their partner could pro
vide them with a more advanced rule. 

The outcome measure was change in rule use from 
pretest to posttest. 

Method 

Subjects 

Fifty-one kindergarteners (26 boys, 25 girls, 
mean = 66.6 months, SD = 3.9 months) were 
gathered from the four kindergarten classes in an 
open-enrollment public elementary school in 
downtown Ithaca, New York. All children who 
returned a parental permission letter were 
included as participants. (Additionally, 12 chil
dren either used no rule at all to predict, and had 
no idea what would happen, or were not 
interested. These children were excluded.) 

Materials 

I used a mathematical balance beam, similar to 
one employed by Siegler (1976). It was 8 remov
able sticks placed equidistantly from the central 
fulcrum. The beam was held stable by a wooden 
block at either end. The blocks were removable, 
to allow the children to observe free movement of 
the beam at the start of the experiment. Metal 
nuts, which fitted over the sticks, were used as the 
weights in the pretest and two posttests. In the 
treatment, when children were paired, the sticks 
were replaced by clear plastic glasses, while the 
weights were replaced by identical plastic "ET" 
figures which were placed into the glasses. 

Procedure 

Pretest. I explained and demonstrated the 
working of the beam to each child, after which 14 
items (different numbers of weights at different 
distances from the fulcrum) were presented. In 
each case the weights were placed on only one 
stick on either side of the fulcrum, with a max
imum of 6 weights on any one stick and a max
imum of 10 on both sticks. The number of 
weights and degree of distance varied systemati
cally so as to exemplify each of the 6 types of 

configurations used by Siegler (1976). Responses 
to the 14 items allow an assessment of which ''rule 
for prediction" (predicting whether the beam 
would balance, or tip one way or the other, if the 
restraining blocks were removed) each child used. 

Treatment. I then assigned the children to 
one of four treatment conditions: 

(a) a control group, in which they were again 
tested individually; 

(b) an ''= rule" group, in which each child was 
paired with another of the same sex and 
class in school who, on the pretest, used 
the same rule as themselves; 

(c) a "+1 rule" group, in which each child was 
paired with another ( of the same sex and 
school class) who, on the pretest, was at 
most one rule above them; 

(d) a 'll rule" group, in which each child was 
paired with another (of the same sex and 
class) who, on the pretest, was at most 
one rule below them. 

Assignment to treatment condition was not ran
dom, because of limited availability of children of 
the requisite sex and rule group in each class. 
Within these necessary constraints, however, 
assignment was systematic. The treatment took 
place no fewer than 2 days after the pretest (mean 
= 4.78 days, SD= 3.05). 

In all conditions except for the control group 
(in which children sat opposite the experimenter), 
the childr~n in each pair sat opposite one another, 
with the balance between them. They took turns 
at predicting, and when a disagreement occurred 
about the predicted response of the beam to the 
configuration of weights, the children were asked 
to explain their reasons to one another and reach 
agreement on one prediction. At this point the 
experimenter removed himself, only returning 
after the children had reached agreement. 

Posttests. A minimum of 2 days after the 
treatment (mean = 2.74 days, SD = 1.35) the 
children were once more tested individually, to 
determine whether or not there had been any 
change in their rule use (measured by change from 
pretest rule to posttest rule). Finally, a minimum 
of one month after the first posttest (mean = 
35.43 days, SD = 4.36) a second posttest was 
given to all children, to determine the stability of 
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any changes that might have taken place. 

Assignment to rule. Siegler identified four 
'1rules11 which children use to predict the perfor
mance of a balance beam when different numbers 
of weights are placed at varying distances from 
the fulcrum. During pilot testing, however, it 
became obvious that finer degrees of differentia
tion were possible. Seven "rules" can be identified, 
ranging from a reliance totally on guesswork ( no 
identifiable rule is used at all) to the ability to 
predict precisely what will happen when any confi
guration of weights is placed on the beam. 
( Correct predictions are always obtained by multi
plying the number of weights by the distance from 
the fulcrum -- the side with the highest number 
will fall.) Children who used no rule at all at the 
pretest stage were not included in the analyses, 
and no children could predict precisely. 

The remaining five rules can be characterized 
as consisting of two 11stable 11 rules and three ''tran
sitional" rules. The two stable rules correspond to 
Siegler's rules I and 2. Rule 1 states that if there 
are more weights on one side of the fulcrum, that 
side will fall, while if there are equal numbers of 
weights the beam will balance. Rule 2 is similar, 
except that when there are equal numbers of 
weights on either side of the fulcrum distance from 
the fulcrum is used to predict which side will fall. 
The transitional rules are characterized by the fact 
that a certain amount of guesswork is involved. 
Rule 0-1, for example, allows a prediction when 
one side of the beam has more weights than the 
other, but when the numbers of weights are equal 
pure guesswork takes over because a child using 
Rule 0-1 does not yet understand the concept of 
lfbalance.11 Children using this rule are clearly 
employing a rule, but they have not yet reached 
the understanding implied by use of Rule I. Chil
dren who use Rule 1-2 have clearly progressed 
beyond Rule 11 but are still uncertain about the 
importance of distance as a key variable when the 
numbers of weights are identical. For example, 
they may only take distance into account when 
one set of weights is at the end of the beam and 
the other set is near the middle; but believe that 
the sets will balance if they are closer together. 
Children who use Rule 2-3 are aware that distance 
is an important variable, even when the numbers 
of weights are different, but are uncertain as to 
when the distance is likely to overrule the 
numbers of weights. 

Each session (the pretest, treatment, and both 
posttests) was audiotaped, and each child was 
assigned to a rule by both the experimenter and a 
second rater. Reliability of assignment was 91% 
and where there were disagreements the protocols 
were rescored blind by both raters and discussed 
until disagreements were resolved. 

To summarize, the design featured children 
who were not paired at all (indiv); those who were 
paired with another who used the same rule as 
themselves (= rule); those who were paired with 
another who used a more advanced rule (+1 rule); 
and those who were paired with another who used 
a less advanced rule (-1 rule). This design was 
employed to examine the effects of social interac
tion between peers upon cognitive development in 
a situation in which the ''expert-novice" distinction 
did not apply. In the three paired groups different 
types of interaction were likely, while in the indi
vidual group no peer interaction was possible. 

Results 

The results are summarized in Tables 1 and 2, 
which give the percentage of children in each 
treatment group who declined, did not move, and 
improved from the pretest to the first posttest 
(Table I) and from the pretest to the second post
test (Table 2). 

Table 1 
Percentages of Children Who Moved 

From the Pretest to First Posttest 

lndiv. = Rule +1 Rule -1 Rule 
(n = 13) (n = 121 (n = 131 fn = 131 

Decline 30.77 16.67 7.69 38.46 

No Move 61.54 83.33 53.85 61.54 

Improve 7.69 0 38.46 0 --~ 

Table 2 
Percentages of Children Who Moved 
From the Pretest to Second Posttest 

- . 

Indiv. = Rule +1 Rule -1 Rule 
(n = 13) (n = 121 fn = 131 fn = 121 

Decline 23.08 16.67 15.38 25.0 

No Move 69.23 75.0 38.46 66.67 

Improve 7.69 8.33 46.15 8.33 

The data presented in these tables, however, 
do not give an accurate statistical representation 
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of the differences between the groups. because of a 
la.ck of independence between all subjects who 
were paired. (Each pair of children had conversa
tions and interactions specific to their own pair 
but which differed from those in all other pairs.) 
All further results 1 therefore, wil1 be presented 
once the subjects have been divided into two 
groups consisting of independent observations. In 
the first group (Analysis A) are all of the individu
ally tested children, one member of each 11= rule" 
pair and all children in the 11+ 1 rule" treatment 
group (all of whom had been paired with a child 
in the 11.1 rule" group). In the second group 
(Analysis B) are all the individually tested chil
dren, the other member of each 1'=rule 11 pair, and 
all children in the 11-1 rule" group (who had been 
paired with a child in the "+1 rule" group). 

For both Analysis A and Analysis B multivari
ate analyses of covariance were performed within a 
General Linear Model analytic procedure (because 
of unequal cell sizes)i using score on the pretest as 
the covariate. The dependent variables were 
movement from pretest to first posttest and move
ment from pretest to second posttest. The main 
effects of interest were treatment and sex, as well 
as the interaction between treatment and sex. In 
no case did sex or the interaction of treatment and 
sex exercise a significant effect, and they were 
therefore dropped from subsequent analyses. 

Looking first at Analysis A (in which were 
included all individual children, one member of 
each "=rule" pair, and all children in the "+1 rule" 
group), the main effect of treatment was signifi
cant (F (2, 28) - 3.53, p < .05), when movement 
from pretest to first posttest was the dependent 
variable. When movement from pretest to second 
posttest was the dependent variable, the main 
effect of treatment failed to reach significance (F 
(2, 28) - 0.94, p - .40). The relevant mean 
scores for the group which showed a significant 
main effect of treatment are presented in Table 3·. 

Table S 
Mean Movement From Pretest to First Posttest 

(Analysis A) 

Mean SD N 
--

Indiv. -0.192 .199 13 

= Rule -0.350 .289 6 

+1 Rule 0.43) * .198 13 

* p < .05 • t test differences from O (no movement) 

In terms of movement from pretest to both 
first and second posttest the children tested indivi
dually were not significantly different from those 
in the "=rule 11 group. Hypothesis 1 was thus not 
supported. The children in the 11+1 rule 11 group, 
however, did significantly better than both the 
individually tested children and those in the 
"=rule 11 group at the time of the first posttest, 
thereby supporting hypothesis 3. Some of that 
differential was retained at the time of the second 
posttest, but did not reach significance (p = .37). 

Turning now to Analysis B, featuring' the indi
vidually tested children, the other member of each 
11=rule 11 pair, and the 'll rule" group (all those 
children paired with a child who used a less 
advanced rule than themselves), there was no sig
nificant main effect of treatment either when the 
dependent variable was movement from pretest to 
first posttest or movement from pretest to second 
posttest. Therefore, hypothesis 2 was not sup
ported. 

Discussion 

It was not expected that a significant propor
tion of the children would decrease rather than 
improve their performance. This decrease 
occurred even in the case of those children who 
were only tested as individuals, when one might 
expect that some improvement would take place if 
for no other reason than familiarity with the test 
and the materials. The paradox is resolved in 
part by a closer examination of the data. data. 
As was mentioned earlier, some children were 
identified as using 11stable" rules while others used 
11transitional 11 rules during the pretest. Those 
using a transitional rule were far more likely both 
to decline and to improve than peers who used a 
stable rule (X2 (1) - 9.59, p < .005). The transi
tional rules incorporate, by their very nature, 
some degree of uncertainty. Children who use 
Rule 1-2, to take an example presented earlier, are 
becoming aware that distance from the fulcrum is 
an important variable when the llumbers of 
weights are equal, but are uncertain about 
whether this holds true in every case or only when 
one set of weights is at the end and the other near 
the middle. When a child who uses Rule 1-2 is 
paired with a child using stable Rule 2, the former 
is easily convinced of the universal applicability of 
the distance criterion. On the other hand, when 
paired with a child who uses Rule 1, he or she 
readily declines. When a child is not paired with 
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anyone, and uses a transitional rule, the easiest 
thing to do to resolve the uncertainty inherent in 
that rule is to shift down to the stable rule below. 
For a child using Rule 1-2, 12 or 13 of the 14 con
figurations of weights are answered in a Rule 1 
fashion (i.e., the side that has most weights will 
fall), and it requires le~S cognitive effort to apply 
the same rule to the remaining one or two confi
gurations than to take distance from the fulcrum 
into account. 

The broad question of interest for this 
research, however, derived from a dissatisfaction 
with the limited nature of much of the research 
that has examined the effect of social interaction 
between peers upon their cognitive development. 
When one examines this process in a situation in 
which neither partner can be viewed as either 
11expert 11 or ''novice" the effect of the interaction 
upon both members of the pairing can be assessed. 
Moreover, the performance of pairs of children of 
the same cognitive level can be judged in a more 
satisfactory manner than by locating noncon
servers who differ in their thinking. 

It is clear that the social interaction inherent 
in pairing does not, by itself, lead to cognitive 
development -- even when conflict is built into the 
situation, as was the case when children who used 
different rules were paired. If one takes the per
formance of children who were not paired as a 
baseline against which to compare the perfor
mance of the paired children, significant improve
ments were made only by those children who had 
been paired with a child using a more advanced 
rule than themselves. At the time of the first 
posttest, in fact, children in this group did signifi
cantly better than children in all other groups. 
The mean differences between this group and the 
others was not significant at the time of the 
second posttest, one month later, although the 
children in this group still did better, on average, 
than those in the other groups. 

Pairing children who used the same rule 
proved to be more effective than having children 
work on the task individually. This finding no 
doubt resulted because children paired in this way 
disagreed rarely. What is more surprising is that 
despite clear differences in perspective and much 
opportunity for creative conflict, children paired 
with those less advanced than themselves did not 
achieve a higher rule use. In fact they declined, 
on average, more than the children in the other 

groups. Conflicti for them did not appear to be 
creativei particularly when the more advanced 
child used a transitional rule and his or her 
partner used a stable rule. In a situation like this, 
the child using the more advanced rule was most 
often brought down to the stable rule below. 

As Perret-Clermont (1980} and others have 
suggested, one needs to examine not only the 
nature of the social interaction in which children 
are engaging, but also the nature of the develop
mental stage itself. To be at a transitional stage 
has both benefits and disadvantages. Or, to use 
Vygotsky's term, the 11zone of proximal develop
ment" should perhaps be considered as extending 
behind, as well as in front of the child's present 
cognitive level. 

Notes 

I would like to express my great appreciation to the 
principal, teachers, and children of Central Elementary 
School in Ithaca. They not only allowed me to collect 
data there for six months -- they have created a 
wonderful learning environment. My special thanks 
must go to Pat Holmes, without whom no data would 
have been gathered, and to Ann Levatich, who per
formed great feats listening to countless tapes, tran
scribing interactions, and bringing reliability to this 
study. 
1Of course, this would not be true for subjects who used 
the highest rule, but Siegler reports that children do not 
attain this rule until late adolescence, if at all, and my 
sample consisted of young children. 
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The Role of Social Interaction 1n 
Children's Problem Solving 

Laura M. W. Martin 
Center for Children and Technology 
Bank Street College of Education, 
New York 

Recently 1 developmental psychologists have 
become interested in studying the relation 
between children's performance on cognitive tasks 
and the social context in which problem solving 
occurs (Damon, 1984; Grossen and Perret
Clermont, 1984). Previous work in this area con
ceptualizes the domains of cognition and social 
knowledge in one of three ways: first, as basically 
separate content domains; second, as reciprocal in 
nature; and third, as mediated, with cognitive 
structures embedded in the social. 

According to the first view, which is not stated 
as a coherent principle but rather adopted in prac
tice, concept acquisition comprises various formal 
logical relations, derivable by task analysis of 
some sort. Know ledge of social topics such as 
rules of the game or school rules are separate from 
such content as claSsification or principles of pro
portionality. I would argue that the phenomenon 
of moral development, literature distinct from 
work on perspective-taking in problem solving, 
illustrates this traditional categorical division. 

In addition to separation on the basis of con
tent, the social and the cognitive domains are 
separated often on the basis of method: individual 
performance is measured as cognition while group 
performance is measured as social outcome. 
Because there is a lot of evidence to show that 
people in groups don't do' the same things that 
they do on their own, the two situations are often 
considered as discontinuous. Although this issue 
has been recognized for a long time, it is usually 
social psychologists who have attempted to solve 
the measurement issues (e.g., Anderson, 1961). 

A second way in which social and cognitive 
topics are juxtaposed is as reciproc8.I. Piaget is 
the primary proponent of this viewpoint, claiming 
that social cooperations and individual operations 
are characterizable by the same formal properties 
and develop simultaneously. 1 While Piaget's work 
examines the emergence of perspective-taking in 
studies of younger children, studies of older chil
dren emphasize the domain of the operations. 
That is, the nature of the reciprocity of the cogni
tive and the social in the more fully developed 
child was not experimentally examined. Although 
they allow that alternate viewpoints a.re available 
through contact with others, 11it is meaningless, 11 

write lnhelder and Piaget, ''to wonder whether it 
is the cognitive cooperation ( or cooperations) 
which engender the individual operations or the 
other way around" (1969, p. 118). They are man
ifestations of the same organizational level from 
the point of view of the action of the individual 
child. 

Thirdly I there is Vygotsky's claim of mediated 
individual development: socio-cultural history 
gives rise to specific material conditions and social 
relations which in turn shape the development of 
individual thought. When Soviet researchers find 
a discontinuity between individual and group per
formance, they are likely to seek transformative 
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principles which may connect the two situations 
by a broader contextua) model (see lstomina, 
1975; Lomov, 1978), Many of their studies 
demonstrate the 1,eading" nature of social situa
tions for the formation of individual concepts. At 
the same time correspondences similar to Piaget's 
have been noted, in which individual cognitive 
development correlates with a type of group 
interaction (Rubstov, 1981), It is the Soviets who 
pose the problem of how to track the directional
ity of concept development ( as distinct from the 
problem of measuring task performance) in group 
versus individual conditions. 

My own work with groups of children doing 
Piagetian tasks together sought to distinguish 
between the reciprocal and mediated viewpoints. 
The problem was difficult because at some very 
fundamental levels children are equally inept at 
cooperating and at solving problems. It is not at 
all clear how one could say there is a ''leading" fac
tor one way or the other to test. 

In many ways too, the positions taken by 
Piaget and Vygotsky are similar: they both view 
the child as constructing knowledge; they both 
distinguish internal from external psychological 
functions; both claim generally that the social and 
cognitive develop together; and b:oth are material
ists in the sense that they posit the necessity of 
accommodatory stuff upon which to act. 

A methodological issue involved in distinguish
ing the positions of the two also concerns the 
correspondence between what's out there in the 
world to what gets patterned inside the individual: 
on the group level, cross-cultural work demon
strates the effects of context on cognitive develop
ment; on the individual level, we know that differ
ences in performance are found in supposedly 
homogeneous groups following the same training 
procedure. So, because of contextual influences on 
basic thought structure as well as individual varia
tion within similar contexts, two further problems 
arise: what to include as evidence or, obversely, 
what to treat as noise across individual and group 
problem-solving situations, and, how to represent 
what is changing during the learning process under 
consideration. 

In order to address these problems 1 I began 
with a task which is of interest to contemporary 
cognitive psychologists: the balance scale (Siegler, 
1981; Wilkening & Anderson, 1982), The scale 
has the further advantage of embodying cultural 

properties of interest to both Piaget and Vygot
sky: it.s functioning can be described by formal 
logic and the same formal principles may be 
accessed through a. variety of apparatuses. 

I had children solve balance scale problems 
individually and in groups and measured changes 
in their understanding of the scale according to a 
rule system delineated by Siegler. Precedence for 
this tYpe of pre-/posttest design exists in recent 
work done by Perret-Clermont and her colleagues 
and in recent Soviet work. Both these sets of stu• 
dies had limitations, however, in that they did not 
compare explanatory models and therefore, only 
derived measures consistent with one analysis. In 
the Swiss work, for instance, there is an assump
tion that the same jars and liquids are always sig
nifying the same task; or, in the earlier work, that 
the comments of the experimenter are outside the 
analytic frame. Most seriously, there is an 
assumption that social situations are ephemeral 
and that new behavior under group conditions is 
less authentic than individual acquisitions, which 
are taken as a measure of internal restructuring. 
Given this assumption, which amounts to a lack of 
theory concerning the interactive conditions, one 
can never test whether individual change among 
children of different operational levels is main
tained by a particular form of social exchange or 
not; one can only say that following a group 
experience someone of a particular level changed 
or not. 

In work published in 1981, V. V, Rubtsov of 
the Soviet Union looked at groups of children 
organized to solve classification tasks. His 
analysis showed that children who engaged in dif
ferent cooperative structures of exchange made 
differential gains; however, the children's 
knowledge of classification was not categorized 
prior to the group situation, so his results could 
not address the reciprocity issue. 

In order to study group effects on individual 
problem-solving, it was necessary to design a pro
cedure and measures that permitted a test of 
differences between Piaget's and Vygotsky's 
models. Because Vygotsky views the components 
of complex thought to be transmitted and located 
in relation to each other by the teaching/learning 
process, specific experiences in time become cru
cial to analyze when accounting for the develop
ment of an individual's thinking. That isi a 
theory of children's interactions had to be 

The Qu,irterly Newslelter of the Laboratory of Comparatit1e Human Cognition, April 1985, Volume 7, Number 2 ,11 



developed. 

So that 1 could trace the appearance of new 
understanding in individuals over the course of 
group sessions and individual sessions, I created a 
coding system for behaviors according to the vari
ous explanatory models I was testing. The coding 
scheme included variables that were taken to be 
measures of individual schemata and of behavior 
that occurred as a function of being among a 
group of peers. For example, right or wrong 
answers were regarded as evidence of individual 
concepts, while the number of times a child got 
into an argument could only be a function of being 
in the presence of another child. Behaviors were 
also classified according to whether they pertained 
to the balance scale task and according to whether 
they occurred when the child was with a group or 
working alone. Data from group conditions and 
from tests conducted with each child alone yielded 
forty-one variables, which were hypothesized to 
cluster according to their inter-individual or 
intra-individual nature. 

The clusters were validated by factor analysis 
(Martin, 1983). The results of the factor analysis 
meant that tests using both the variables of 
interest and the factors could be grouped into 
models and compared by means of multiple partial 
correlation procedures. With these procedures, 
five models predicting pre- to posttest changes in 
children's individual conceptualizations of the bal
ance scale principles were tested. These ranged 
from a simple individual "Rule Use" model to a 
Vygotskian interindividual factor model. 

Testing the models, I found that an individual 
child's initial cognitive level only partially predicts 
learning. Group level, or the sum of individual 
cognitive levels of a problem-solving group, adds 
to the prediction but does not account for all the 
variation. According to the best fitting model, the 
most powerful predictors of learning, after previ
ous learning is partialled, are measures of on-task 
activity occurring because of the presence of oth
ers. 

The results of the multiple partial correlations 
allowed me to conclude that a child's tendency to 
engage in particular kinds of on-task interactions 
is a good predictor of subsequent gains, beyond 
initial skill level. They suggest that inter
individual exchange concerning a ta.sk may be 
more important to look at in a group setting than 
individual cognitive indicators such as correct 

answers, when assessmg children's problem solv
ing. The results of the analyses, however, sup
ported only the idea that individual and group 
cognitive activity are. complementary; they did 
not clarify the nature of the complementarity. 

In addition to being grouped according to 
group and individual problem-solving settings, I 
coded separately the variables comprising the 
categories of the current analysis for the three 
group problem-solving conditions each child 
experienced. In order to delineate the functional 
nature of the variables in each interactive condi
tion, conducted tests for significant changes in fre
quencies among the seven variables coded by con
dition. I examined also the polarity of the rela
tion of each variable in each condition to posttest 
scores. I discuss the results below and at the same 
time discuss the problem-solving conditions for the 
balance scale. 

By including three problem-solving settings 
which were designed to elicit varying" forms of 
cooperative interchange among children, a test of 
the origins of proportionality concepts, in this par
ticular case 1 was made possible. By having a 
theory about each situation and by delineating the 
functional nature of the variables of interest in 
those situations, a demonstration could be 
engineered of how different social arrangements 
result in different interchanges, and, in different 
learning. 

The basic design of the study had involved 
pretesting second and third graders on a set of 
balance scale problems and categorizing the per
formances according to Siegler's method (Siegler, 
1980). The children were matched in groups of 
four such that group members' skill levels were 
either mixed or homogeneous ( all Rule I users, all 
Rule II users, or half Rule I and half Rule II). 
There were nine groups altogether. Thre.e sets of 
balance scale problems to solve were given in the 
group situation, each followed by an individual 
posttest; a final posttest was given to each child 
about one month after the group experiences. 
Order of condition was not varied; control groups 
were included to test for order effects but those 
results are not important for the present discus
sion. Children's answer patterns on the individual 
tests were analyzed along with the coded video
taped record of their performance during the 
group situations. 

The variables comprising the categories of the 

,lt The QHrlerly New,lette, of the Laboratory of Comparalit1e H•mH Cognition, April 1985, Volume 7, Number 2 



current analysis were coded separately for thP 
three group problem-solving conditions each child 
experienced, in addition to being grouped accord
ing to group and individual problem solving set
tings (e.g., correct answers on tests and in group 
discussion). According to the factor analysis, 
some variables did not cJuster solely on the basis 
of formal structural similarity but rather showed 
variability due to task organization differences. 
This in itself gives soffie support to the Vygotskian 
position. 

Below, a.re descriptions of the arrangements of 
each group condition and of how the behaviors 
seemed to function in each. 

Condition 1: Team Conflict 

The design of Condition 1 was patterned on 
the task arrangement of the individual pretests. I 
anticipated that by presenting teams of two chil
dren with preselected problems to pose to each 
other, by asking the teams to judge the scale out
come and not to calculate it, and by asking the 
teams to score each other, that social competitive 
behavior would be greater relative to on-task 
behavior. Furthermore,· teams should be less 
likely to exchange information about the scale 
features in a cooperative manner. In fact, accord
ing to the factor analysis in which certain Condi
tion 1 variables clustered, this condition did 
accentuate individual differences in the tendency 
to argue and to b.e ''Social. 11 Those measures 
which, according to post-Piagetian work, should 
influence the development of individual 
knowledge, namely, cognitive conflict measures, 
did not. Children in Condition 1, in total, 
engaged in significantly • more on-task argument 
than in the other conditions but this related nega
tively to gain. Apparently, the competitive 
arrangement of Condition 1 induced counterpro
ductive arguments. 

A Number of Arguments Measure did not dis
tinguish remarks directed at a teammate from 
those directed at the opposing team. A separate 
category, Cross-Observations, which signified 
remarks a chi]d made about a problem an oppos
ing team member was working on, measured 
cross-team interaction. There were fewer Cross
Observations in Condition 1 were associated nega
tively with gain. 

Condition 1 produced more Accurate Predic• 
tions on the part of children relative to the second 

condition, so in one sense, the problems were 
easier. It also generated a greater proportion of 
'Social" responses (e.g. 1 ''Ha ha, you're wrong 11

) in 
comparison to 11Attention 11 responses to what hap
pened to the scale (e.g., "Did you see what it 
did?'~ for all the groups. Although these patterns 
did not seem to be related to learning they do 
reflect the competitive context of Condition 1. 
Accurate Predictions in Condition 1 were nega
tively related to gains in posttest scores. In sum, 
the On-Task group variables in Condition 1 were 
not beneficial for children's problem-solving, and 
the tendency to engage in argument was not 
totally accounted for by cognitive skill level. 

Condition 2: Scale Conflict 

In Condition 2, the problems given the chil
dren demanded that they consider both weight 
and distance dimensions simultaneously in order 
to arrive at a solution. Condition 2 procedures, 
however, focused children's actions on the scale 
itself by delimiting the place in which they could 
operate. By having one team place weights on 
one arm and asking the other team to make the 
scale balance work on the second arm, the task 
organization encouraged children to focus on only 
one arm of the scale. The children were unable to 
go beyond that which was available in the physi
cal array to integrate weight and distance dimen
sions on an abstract plane. All groups, some to a 
greater extent than others, tended to change the 
questions they asked each other to "which side will 
go down, ours or yours, 11 a simpler prediction 
about the differences between the two scale arms 
rather than one about their proportional relation. 

The arrangement of Condition 2 was seen to 
have heightened children's individual differences 
in task performance accuracy and in their tenden
cies to respond to the task with social markers. 
These results further challenge the view that indi
vidual skill differences influence performance con
sistently across task arrangements. Children 
working in Condition 2 argued somewhat less than 
they did in Condition I (but significantly more 
than they did later in Condition 3). Argument 
and Length of Argument were negatively related 
to gains. This task arrangement led to a low 
number of 11Attention 11 responses relative to 
''Social" ones, as well as to a higher proportion of 
errors and fewer Cross.Observations. 
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Condition 3: Experimenter Conflict 

The task arrangement of Condition 3 was 
designed to generate coordinated activities that 
would lead to proportional thinking about the 
scale dimensions. This was done by making teams 
responsible for one dimension each, weight or dis
tance, and asking them to calculate joint moves 
against the experimenter who had placed weights 
on one side of a scale. Condition 3 served to 
reduce Social responding and increase Attention 
significantly. On-task conflicts decreased but 
Accuracy and Cross-Observations increased. A 
greater number of Arguments and Cross
Observations in Condition 3 were related posi
tively to higher posttest scores. 

The design of Condition 3 included the partici
pation of an adult in the problem-solving activity. 
This may seem to account for the reduction in 
both on- and off-task dialogue, however, the way 
in which the adult participated was not simply as 
a suppressor of talk. According to the transcripts, 
the experimenter interacted with the children as 
much in the other conditions. The effect of the 
task structure in Condition 3, which was to estab
lish the goal of joint team coordination against the 
adult's moves, was what resulted in differences in 
the frequencies of certain behaviors and in the 
value of communication for problem solving. 

Regardless of initial Rule, children who 
responded to the Condition 1 arrangement by 
arguing about the scale were also more likely to 
remark on the opposing team's operations 
( although the absolute frequency of Cross
Observations then was low) and less likely to be 
those who make gains; children who responded 
with less on-task arguing in Condition 1 were less 
likely to make Cross-Observations and more likely 
to be those who made gains. In Condition 3, 
overall amount of on-task arguing went down sig
nificantly, and Cross-Observations increased signi
ficantly, but those who did argue were more likely 
to express Cross-Observations and to make gains. 
Children who didn't argue in that condition also 
were not likely to take into consideration the 
other team's activity and coordinate it with their 
own. 

Conclusion 

In a general way j the kind of interactions a 
child engages in are complementary to a child's 
cognitive level, as Piaget and Vygotsky both 
claim. However, in-the present work it was found 
that an individual's initial cognitive level only 
partially predicts learning. Group level, or the 
sum of individual cognitive levels of a group, adds 
to the prediction but does not account for all the 
variation seen. According to the best fitting 
model, the most powerful predictors of learning, 
after previous history is partialed, are measures of 
on-task activity occurring because of the presence 
of others. 

The variables comprising the categories used to 
analyze children's problem solving interactions 
showed variability due to task organization differ
ences. Here, the nature of the relation of task 
organization to problem solving activity and, in 
turn, to the probability of individual learning 
occurri:p.g1 as measured on posttests, suggests that 
while 1'Cognitive 11 and 11Social11 development gen
erally co-vary, responsiveness to task organization, 
a 1'Social11 factor, precedes learning on a particular 
task. Children's responsiveness to the differences 
in task arrangements, assessed by the on-task 
interindividual measures in each condition, may 
be an overall prediction of how well information 
that is available in the interaction can be utilized 
by children of each cognitive level (also see Webb, 
1980). 

Surprisingly, the occurrence of a particular 
kind of cognitive interaction (e.g., arguing about 
the task) is not necessarily an indicator of infor
mative exchange, because it can occur in a con
text where the task structure (designed to promote 
interpersonal competition) may vitiate its formal 
value. For instance, Condition 1 was designed to 
promote competition by setting up team conflict. 
The scale was not integrally involved in the organ
ization of the competition, because any task would 
do. Decentering, or considering another's 
viewpoint, in that case could relate to the task 
goal in two ways: it could be unadaptive, since 
the idea is to keep your information to yourself 
and win, or, it could be put into the service of 
preventing the other team from accessing informa
tion. Although this was not done for the present 
analysis, the protocols could be checked to see 
whether, in Condition 11 on-task arguing was 
obstructively initiated, as when the challenge 
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''You)re wrong!' 1 is uttered as an opponent makes a 
move. 

Functioning with what Siegler calls Rule I 
( only noticing the dominant dimension of weight 
on a scale) indicates a. failure to distinguish the 
distance dimension on a scale task and also says 
something about the likelihood of making correct 
guesses about a problem. It does not give an indi
cation of the tendency to engage in on-task argu
mentation with other~. The present data show 
that the tendency to argue is more or less likely 
and more or less productive depending on task 
organization. Under certain conditions, children 
can be organized to engage in interchange that 
can promote the creative solution of problems. 

The current work did not support a distinction 
of ''Social 11 and 11Cognitive" as they are often juxta
posed. Interindividua] activity is both on-task 
and off-task. As such, on-task conflict may be 
said to be "Social" control executed in relation to a 
problem. If we suppose that lower level ]earners 
are generally under less interindividual as well as 
task control, higher level learners might serve as 
models and challengers, not primarily because of 
the information they possess but because of their 
interindividual responsiveness to the task arrange
ments. 

By studying only one instance of a task 
arrangement, as is the ca.se in ~ost research, the 
contribution of the "Social" in relation to the task 
content is untestable. We need to observe care
fully the child's world and how scientific informa
tion is variously marked and made available by 
the community. Only then can we begin to 
account for what in an individual's later school 
performance appears to be the development of a 
correspondence between the world abstracted and 
abstract thought. 

Notes 
1 Piaget's position on this point changed; his early work 
assumed the necessity of socially derived input for 
schema development. 
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Thus /with symbols/ man bu£/t a neu- world in which 
to live. To be sure. he still trod the earth, felt the 
wind against his chuk, or heard ii sigh among the 
pints; ht drank from streams, sltpf beneath the stars, 
and awokt to greet the sun. But it was not the same 
sun! Nothrng was tht same anymore. Everythmg 
was ttbathed in celestial light"; and there wtre "inti
mations of immortality" on every hand. Water was 
not merely something to quench thirst; it could bes
tow the life everlasting. Between man and nature 
hung the veil of culture, and he could see nothing 
save through this medium. He still used his senses. 
He chipped stone, chased dttr, mated and begat 
offspring. But permeating everything was the essence 
of words: the meanings and values that lay beyond 
the sensu. And these meanings and values guided 
him -- in addition to his senses -- and often took pre
cedence over them. (L. White, 1958 cited in M. Sah
lins, 1976, pp. 105). 

Sahlins, M. (1976). 
Chicago & London: 
Press. 

Culture and practical reason. 
The University of Chicago 
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Famous Theories and Local 
Theories: The Samoans and 
Wittgenstein 

Alessandro Duranti 
Pitzer College and 
University of Rome 

His idea of his book is not that anyone by reading it 
will understand his ideas, but that some day some
one will think them out again for himself, and will 
derive great pleasure from finding in this book their 
exact expressions. ] think he exaggerates his own 
verbal inspiration, it is much more careful than I 
supposed but I think it reflects the way the ideas 
came to him which might not be the same with 
another man. . .. He says ] shall forget everything 
he explains in a few days; ... It's terrible when he 
says 'Is that clear' and ] say 'no' and he says 'Damn 
it's horrid to go through that again.' Sometimes he 
says 1I can't see that now we must leave it.' (From 
a letter the British mathematician F. P. Ramsey 
wrote to his mother in 1923 while visiting Wittgen
stein in Austria•· cf. Wittgenstein, 1973, p. 78.) 

Introduction 

A commonplace in anthropology is that a field
worker should always try to balance a good 
knowledge of past and current theories with an 
open-mindedness toward new data and new obser
vations (cf. Malinowski, 1922, pp. 8-9). In fact, in 
the mundane world of conferences, journals, 
departments, and academic parties, one often finds 
anthropologists, as welJ as other social scientists, 
accusing one another of being either too close to 
their data ot too distant from any data. I think, 
however, that· this contrast is more ideological 
than anything else and that in fact over the years 
we leavl:' behind the question of whether we are 
Sf'€'ing the forest or the trees. Instead) to many of 
us. the people we lived with and studied helped us 
open a rww window on a. slice of the universe we 
c-ouldn't. see before. By then, a funny metamor
phosi:-. may have ta.ken place. The '1ocal theories 11 

wf' haH· bPen discovering become the tools with 
which we make sense of the famous theories we 
were given by our disciplines. We create new 
audiences for old speakers. Across time and space, 
local theories not only illuminate famous theories, 
they may also replace them as the leading para
digm in our own science. 

In this paper, I will make this process overt by 

using what I consider the Samoan theory of• 
language and social practice to illuminate some 
aspects of Wittgenstein's theory of language and 
rule-governed behavior. I will first point out some 
striking similarities between the Samoan theory 
and Wittgenstein's '1ater 11 theory. After briefly 
considering the Samoan notions of meaning and 
task accomplishment as always joint, cooperative 
enterprises, I will suggest that a similar view must 
have been held by Wittgenstein, at least as 
revealed by some of his writings and his style of 
lecturing. 

The Two Wittgensteins 

It is well known that Wittgenstein's Philosoph
ical Investigations, which is considered as the offi
cial document of his '1ater 11 philosophy, did not 
meet the same amount of approval and 
enthusiasm in the philosophical world as the ear
lier TractatuB. For one thing, it is true that Phi
losophical Investigations is not as precise and as 
organized as the Tractatus -- its author seemed to 
be aware of this and in fact worried about the 
negative consequences of his own style (Malcom, 
1984). I would like to suggest that the ''imperfec
tions, 11 as well as its incompleteness, are a part of 
the message. Wittgenstein's later philosophy is, 
for one thing, an extremely dialogical genre in 
which an imaginary interlocutor is constantly ask
ing questions or raising objections, and one can at 
times lose track of which one of the many voices 
expressed is the author and which one the com
mentator. It has been said that Wittgenstein's 
wntmg is "therapeutic." 1 would like to add that 
Wittgenstein's work, his philosophical "praxis," 
must be understood as requesting the crucial role 
of a committ.ed and creative audience. Such a role 
and the need for conceiving of meaning and 
interpretation as cooperative achievements are 
made apparent by comparing some basic points of 
Wittgenstein's later philos·ophy with Samoan local 
epistemology and praxis. 

Samoan Theory of Meaning and Social 
Action 

Let me briefly summarize here what J have 
elsewhere presented as my interpretation of the 
Samoan theory of meaning and social action 
(Duranti, 1984). I have been arguing that 
Samoans do not share what Silverstein (1979) 
characterizes as the ''reflectionist point of view .11 

That is, they do not share the idea that language 
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is a way of representing some already existing idea. 
or that language is a way of representing some 
already existing reality, either 'but· there" or 11i.n 
the mind. 11 On the contrary, Samoans see words as 
deeds. The same word uiga means both 'meaning' 
and 'action.' This is not to say, in a neo-kantian 
fashion, that language creates the world, but 
rather that language is part of the world, and at 
the same time, a medium for explaining and con
straining our social 8.ction. 

For Samoans, interpretation is a public prac
tice. Samoans do not seem to display concern for 
the speakers' intentions in producing a given 
utterance (or in performing other social acts). 
Thus, for instance, Ochs (1982) observed that 
Samoan caregivers, in contrast to the Western 
middle-class ones, do not try to read intentions in 
the infants' early vocalizations. Even among 
adults there seems to be a dis preference for expli
cit guessing about another's unclear intentions 
(Ochs, 1983) or for defining interpretation as a 
mental activity. Someone's words are instead 
interpreted with respect to their effect or coll.se
quences and by taking into consideration the rela
tionship between the speaker and other partici
pants or components of the speech event. In 
another paper (Duranti, 1984), I discuss a case of 
an orator who gets in trouble for having 
announced a future action by a third party which 
did not take place. In the discussion of the 
events, neither the orator nor anyone else evoked 
good will or intentions. The meaning of his words 
is defined by the effects or consequences of his 
words (e.g., loss of face by the village council) and 
on the basis of his relationship with the person 
whose message he delivCred. 

Wittgenstein's ''Earlier" Theory of Language 

In the Tractatus (1922), Wittgenstein presents 
the prototypical version of the 11reflectionist 11 view 
of language. 114.01 A proposition is a picture of 
reality. 11 Referential meaning is all there is: 
114.023 ... A proposition is a description of a state 
of affairs. 11 Truth conditions define what is neces
sary to know in order to understand a given sen
tence: 114.024 To understand a proposition means 
to know what is the case if it is true. 11 The rela
tionship between language and the world is iso
morphic: 114.04 In a proposition there must be 
exactly as many distinguishable parts as in the 
situation that it represents. 11 Given this common 
essential quality between language and reality, the 

limit of our language and the limit of our world 
must correspond: 115.6 The limits of my language 
mean the limits of my world. 11 And at the end: 
'7. What we cannot speak about we must pass 
over in silence. 11 

Between the late 1920's and early 1930's, 
Wittgenstein dramatically reconsidered his earlier 
philosophy .1 

Wittgenstein's ''Later" View: Language as 
Public Behavior 

Let me start with a quote from a well known 
paragraph from Wittgenstein's Philosophical 
Investigations: 

202. And hence also 'obeying a rule' is a prac
tice. And to think one is obeying a rule is not to 
obey a rule. Hence it is not possible to obey a rule 
'privately': otherwise thinking one was obeying a 
rule would be the same thing as obeying it. 
(Wittgenstein, 1953) 

This paragraph is often considered as a sum
mary of the so-called ''private language argument. 11 

Briefly, the main points of such an "argument" 
are: (1) meaning is not determined by what is in 
someone's mind (e.g., his intentions); (2) since no 
rule can determine its own application, common 
agreement is necessary (cf. Kripke, 1982). 

In other words, there must be ''publically 
accessible conditions that warrant the use of 
words" (cf. Scruton, 1982, p. 282). Each person 
who claims to be following a rule (or implies so) 
can be checked by others on the basis of external 
circumstances and other relevant ''criteria. 11 ("580. 
An 'inner process' stands in need of outward cri
teria.") 

Kripke (1982) suggested that Wittgenstein, in 
his ''private language argument, 11 is not simply 
denying the possibility of a ''private language," 
but, more generally, the ''private model 11 of rule 
following. Wittgenstein would thus be rejecting 
the idea ''that the notion of a person following a 
given rule is to be analyzed simply in terms of 
facts about the rule follower and the follower 
alone, without reference to his membership in a 
wider community. 11 (Kripke, 1982, p. 109) 

This view is very close to what I have 
described as the Samoan theory of interpretation. 
A certain meaning is possible because others •
organized in and by social institutions and prac
tices -- accept it within a particular context (i.e., 
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within what Wittgenstein would have cal1ed a 
''game"). 

Self and Language 

Let me consider another similarity. 

Samoans, as perhaps mem hers of Polynesian 
cultures in general, don't seem to have the 
western notion of •~elf." Thus, Shore (1982) 
writes: 

Not only there are in Samoan no terms 
corresponding to the English 'personality,' 'self,' or 
'character,' but there is also an absence of the 
corresponding assumptions about the relation of 
person to social action. A clue to the Samoan 
notion of person is found in the popular Samoan 
saying teu le vaa (take care of the relationship). 
Contrasted with the Greek dicta 'know thyselr or 
'To thine own self be true/ this saying suggests 
something of the difference between Occidental and 
Samoan orientations. Lacking any epistemological 
bias that would lead them to focus on 'things in 
themselves' or the essential quality of experience, 
Samoans instead focus on things in their relation
ships, and the contextual grounding of experience. 

. . . When speaking of themselves or others, 
Samoans often characterize people in terms of 
specific 'sides' (ituu) or 'parts' (pita) ... By parts 
or sides, Samoans usually mean specific connections 
that people bear to villages, descent groups, or 
titles. (pp. 136-137) 

When I read Wittgenstein's discussion of the 
problem of the self with respect to using and inter
preting language, I found, again, some interesting 
similarities between his thoughts and the Samoan 
theory. 

Thus, for instance, during his 1'transition 11 

between the 11early" Tractatus and the 1,ate" Inves
tigations, Wittgenstein was attracted by 
Lichtenberg's proposal to have a language in 
which we say 11it thinks 11 instead of 111 think 11 and 
''there is a toothache" instead of 111 have a 
toothache. 11 (See Kripke, 1982, Postscript; 
Ambrose, 1979). 

We could have a language from which "I" is 
omitted from sentences describing a personal experi
ences. (Instead of saying 1'1 think" or ''I have an 
ache" one might say "It thinks" [like "It rains~, and 
in place of "I have an ache," "There is an ache here." 
Under certain circumstances one might be strongly 
tempted to do away with the simple use of "I." We 
constantly judge a language from the standpoint of 
the language we are accustomed to, and hence we 
think we describe phenomena incompletely if we 

leave out personal prononns. It is as though we had 
omitted pointing to something, since the word ''I" 
seems to point to a person. But we can leave out 
the word 11111 and still describe the phenomenon 
formerly described. It is not the case that certain 
changes in our symbolism are really omissions. One 
symbolism is in fact as good as the next; no one 
symbolism is necessary.) (Ambrose, 1979, pp. 21-22; 
the passage between braces is from The Yellow 
Book) 

These observations are echoed by the Samoan 
use of language. Samoans often use expressions 
where the perceiving subject is not mentioned: 
'ua lave.a le lima' 'the hand was cut' instead of 111 
cut myself, 11 Mama/a le isu ''the nose is heavy" 
instead of '11 have a cold. 11 And in fact the omis
sion of the perceiving subject is extended in 
Samoan to third person expressions: Leaga le ulu 
'the head is bad' instead of 'he/she is crazy,' vave 
le lima 'the hand is fast' instead of 'he/she is a 
thief,' etc. 

Samoan language does not have a reflexive 
pronoun and there are no such expressions as "I 
hurt myself 11 or "he cut himself. 11 Instead, such 
events are described as 1'my hand got hurt 11 or 11his 
leg got a cut. 11 

Interpretation as Cooperative Achievement 

A consideration of the strict correlation 
between the Samoan theory of interpretation and 
their practice of task accomplishment can further 
illuminate Wittgenstein's philosophy and render it 
consistent with certain aspects of his life. 

As pointed out by Mead {1937), the Samoan 
organization of work and task accomplishment is 
cooperative, albeit hierarchical. The hierarchical 
aspect of Samoan social organization is not mani
fested in terms of who takes credit for what has 
been done, but rather in terms of who is seen as 
making the decisions and who is more or less 
active during the accomplishment of a task. 
Higher ranking individuals tend to be more sta
tionary than lower ranking ones. Furthermore, 
rank in Samoan society is, perhaps more overtly 
than in other soc1et1es, extremely context
sens1t1ve. 'Their [the Samoans'] eyes are always 
on the play, never on the players, while each 
individual's task is to fit his role" (Mead, 1937, p. 
286). Samoans do indeed see and practice task 
accomplishment as a joint, collective product 
rather than as an individual achievement. 
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Elinor Ochs and I have illustrated this point in 
the context of our discussion of the changes 
brought about by literacy instruction in a tradi
tional Samoan village (Duranti and Ochs

1 
in 

press). We pointed out that Samoans always see 
people as needing someone else to give them sup
port during the accomplishment of any task (e.g., 
driving a car, delivering a baby, meeting a 
girlfriend, building a boat). The role of the sup
porting party is in· fact institutionalized in the 
notion of taapua'i 'supporter, sympathizer' and 
routinely reenacted in what we call the 11maaloo 
exchange." Someone's accomplishment is recog
nized and, in fact, defined as such, by his support
ers' maaloo. The person who performed the action 
or task answers back with another maaloo. 

More generally, something is an accomplishment 
because of and through the recognition that others 
are willing to give it. Any accomplishment can then 
be seen as a joint product of both the actors and the 
supporters. In the Samoan view, if a performance 
went well it is to the supporters' merit as much as 
the performers'. This is so true that if the per
former receives a prize or some previously esta
blished compensation, he will have to share it with 
his supporters. (Duranti & Ochs, in press) 

This view extends to interpretation of utter
ances. For Samoans, meaning is jointly accom
plished by speaker and audience. For this reason, 
a Samoan speaker does not reclaim the meaning of 
his words by saying ''I didn't mean it. 11 A person 
must usually deal with the circumstances created 
by his words as interpreted by others in a given 
context and cannot protect himself behind alleged 
original intentions (see Duranti, 1984 for some 
examples). 

This practice of linguistic behavior sharply 
contrasts with the ''reflectionist view," according 
to which the meaning of someone's words is given 
by his expressed/recognizable intentions (Grice, 
1957). In this case, the audience's role is that of 
recognizing what is supposedly already there. 

In the transition period Wittgenstein struggled 
with what appeared to be a commonly accepted 
view of intention as a state of mind. 

44. Intention is neither an emotion, a mood, nor 
yet a sensation or image. It is not a state of cons
ciousness. It does not have genuine duration. 
(Wittgenstein, 1967) 

Wittgenstein's choice seemed at times to be m 

favor of a phenomenological view of intention as 
"intention of something" (van Peursen, 1972). 
Thus, for instance, when he compares intention 
with expectation, he writes: 

56. Here my thought is: If someone could see 
the expectation itself •· he would have to see what is 
being expected .... 

But that's how it is: if you see the expression of 
expectation you see 'what is expected.' {Wittgen
stein, 1967) 

Other times, however, 1'lntending 11 is character
ized as a movement not only toward something 
but also toward someone: 

455. We want to say: "When we mean some
thing, it's like going up to someone, it's not having 
a dead picture (of any kind)." We go up to the 
thing we mean .... 

457. Yes: meaning something is like going up to 
someone. (Wittgenstein, 1958) 

These statements imply a view of meaning as a 
complex relationship between a speaker, an 
''object," and some other person. 2 That the 
''other" -- hearer, audience •- could actually also 
move toward the speaker and "help out" is not 
made explicit but is certainly possible. The belief 
in the audience as co-author is manifested m 
Wittgenstein's style of teaching as recounted by 
G. H. von Wright (quoted in Malcom, 1984): 

From the beginning of 1930 Wittgenstein lec
tured at Cambridge. As might be expected, his lec• 
tures were highly 'unacademic.' ... He had no 
manuscript or notes. He thought before the class. 
The impression was of a tremendous concentration. 
The exposition usually led to a question, to which 
the audience were supposed to suggest an answer. 
The answers in turn became stating points for new 
thoughts leading to new questions. lt depended on 
the audience, to a great extent, whether the discus
sion became fruitful and whether the connecting 
thread was kept in sight from the beginning to end 
of a lecture and from one lecture to another. (pp. 
15-16) 

The need for the ''movement from the audi
ence" is in fact traceable to this seemingly con
tradictory statement made in the Preface to the 
Tractatus: 

Perhaps this book will be understood only by some
one who has himself already had the thoughts that 
are expressed in it •- or at least similar thoughts. 
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(Wittgenstein [1922), 1961, p. 3) 

These words seem to imply that language by 
itself cannot explain. Meaning is not all in the 
text. New meaning is not simply in the expressed 
propositions. It must be created cooperatively. 

But given the individualistic theory of 
interpretation and work in Cambridge in the 
1930's and 1940's, it was very difficult for 
Wittgenstein to elicit the cooperation that he 
seemed to call for -- his war against ''philosophy" 
he fought it by himself. I think this aspect of 
Wittgenstein's social and intellectual environment 
was partly responsible for his frustrations and 
disappointments. The debates and discussions 
inspired by his lectures and by his posthumous 
works are however totally in keeping with this 
program, which called for a cooperative, collective 
effort at figuring out meaning as a form of life. 
Across time and space, some of that cooperation is 
still going on. 

Notes 

An earlier version of this paper was delivered at the 
1984 American Anthropological Association Meetings, 
Denver, Colorado, in the Session 'The Audience as Co
author: Ethnographic Perspectives on Verbal Perfor
mance as a Joint Adventure." I would like to thank the 
audience in Denver and the people who provided helpful 
comments on earlier drafts: Jim Bogen, Don Brenneis, 
and Elinor Ochs. 
1 A number of sources have been reconstructed as partly 
responsible for Wittgenstein's "turn." Rossi-Landi 
(1973/1983) discussed the possible influence of the 
Marxist economist Piero Sraffa (see also Malcom, 1984). 
Trinchero (1967), among others, mentioned the possible 
impact of a paper by Brouwer, heard by Wittgenstein 
in Vienna in 1928 and in which Brouwer argued that 
logic is not primary or basic with respect to natural 
language, but in fact is based on the latter. As pointed 
out by Rossi-Landi (1981), however, one must be care
ful not to separate too sharply between the "first" and 
the "second" Wittgenstein. In fact, as I suggest at the 
end of this paper, the "late" philosophy is already 
emerging in some "early" statements. 
2This is in fact the ''instrumental" notion of sign advo
cated by Biihler (1934). 
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Functional Environments 
Microcomputers in Education 1 

Denis Newman 
Center for Children and Technology 
Bank Street College of Education 

Introduction 

for 

For the last several years, researchers at the 
Center for Children and Technology have been 
conducting a program of research on the use of 
computers in education. One of the central 
themes of this resear~h is that the computer is a 
tool that can be used for a variety of functions or 
purposes. Thus, we talk about the computer 
operating within a 11functional learning environ
ment" (FLE). Here, functional means that the 
learning activities have a function or purpose from 
the point of view of the child. 

In this paper, I discuss three projects under
taken at Bank Street College in which we imple
mented and studied such environments. These 
studies raise fundamental questions about the 
design and implementation of FLF.s, particularily 
the relationship between the children's purposes 
and those of their teachers. Coordination of diver
gent purposes within a FLE turns out to be a crit
ical factor in the success of classroom microcom
puter activities. 

While research on microcomputers is relatively 
new at Bank Street, concern for FLEs is quite old. 
Since its beginning in 1916, the college has been at 
the forefront of the progressive education move
ment founded by John Dewey. A central theme in 
Dewey's (1901, 1938) writing on education is the 
notion that classroom activities must be related to 
the child )s experiences, interests, and goals. This 
was a radical proposal for an era in which the 
teacher stood al the front of the class and lectured 
or conducted drills. Although the general notion 
has found wide acceptance in United States 

schools in recent decades, many teachers find it 
impossible to implement because of limited 
resources, materials, and training. It is the hope 
of many people in the field of educational comput
ing, including staff at Bank Street, that the micro
computer can be a resource for engaging children's 
interest and fostering a more creative learning pro
cess. 

In this paper I will first describe the notion of 
FLE in more detail, and will then present observa
tions about three projects that have tried to create 
FLEs. These projects concern the use of the Logo 
language in Bank Street classrooms, a project on 
science and mathematics education, and the crea
tion of a network of microcomputers. In each 
case, the observations illustrate the importance of 
coordinating the goals of children and teachers. 

Functional Learning Environments 

We start with two assumptions: (1) Children 
are intrinsically motivated to work on tasks that 
are meaningful to them; and (2) The most effec
tive educational environment is one that provides 
meaningful tasks, i.e., tasks that embody some 
function or purpose that children understand. 
While some children enjoy learning about a partic
ular topic ''for its own sake, 11 in most cases, facts 
and skills are best learned in connection with 
larger tasks that give them significance or· mean
ing. In this way 1 not only are children motivated 
to master the facts and skills, but they have a 
framework in which to understand the cultural sig
nificance of the facts and their relation to other 
facts. For example, a science project in which 
children attempt to answer specific questions 
about whales and their habitats by constructing a 
database provides an environment for learning 
scientific categorization schemes as well as specific 
facts about whales. It can also demonstrate to the 
children the variety of resources -- such as text
books, encyclopedias, and films -- that are avail
able in our culture for obtaining the facts) and 
confront them with the need to cull information 
from several sources. 

Our assumption, however, leave two funda
mental questions unanswered. First, we must 
understand where the goals that the children are 
interested in come from -- are they inventions of 
the children or are they imposed by the teacher? 
Second, we must understand the relation between 
the goals that children undertake in the classroom 
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and the tasks they will be confronted with in the 
real world outside of school. Unless students can 
apply the knowledge and skills they have acquired 
in school to tasks outside the classroom, any FLE 
will have been for naught. 

Our approach to the first issue takes a middle 
position between the idea that the teacher must 
impose problems and the idea that children must 
invent their own classroom activities. On the one 
hand is the traditiona] view of education, and on 
the other is a radical version of the child-centered 
approach to education based on interpretations of 
the writings of Dewey as well as Piaget (1973). 

It is very clear that Dewey felt that the purely 
child-centered approach was as erroneous as the 
traditional view that the teacher must impose the 
classroom tasks. The teacher has very important 
responsibilities which include suggesting tasks and 
presenting to the children alternative interpreta
tions of problems. In many respects, Dewey's 
approach is more consistent with the socio
historical approach to child development 
presented in the recently published writings of 
Vygotsky (1978) and Leont'ev (1981), in which 
the importance of the teacher-child interaction is 
emphasized, than with the universalist approach 
of Piaget, which deemphasizes the cultural context 
(Laboratory of Comparative Human Cognition, 
1984). According to these theorists, the child's 
initial attempts to solve an arithmetical problem, 
write a story, or operate a computer program are 
carried out in interaction with teachers or more 
experienced children. What the child internalizes 
is not what the expert says, but a version of the 
interactions that constituted the joint activity. 
Thus, without coercion, these interactions guide 
children toward the cultural interpretation and 
significance of the tasks in which they are engaged 
(Newman, Riel & Martin, 1983). 

Meaningful tasks may come from a variety of 
sources. One source is the spontaneous ideas of 
the children themselves: most children have some 
topic which they simply ''like." However, for some 
school topics this source may not be the most 
important. Teachers can make classroom tasks 
meaningful by showing children their significance 
in terms of a variety of uses for the skills involved, 
or in terms of the adult world they will be enter
ing. The FLE created in this way can be a simu
lation of a real problem (e.g., role-playing com
mercial transactions as a context for doing 

arithmetic calculations), or it can be a real prob
lem (e.g., actually selling food at a school fair to 
raise money to buy a classroom computer). The 
FLE can also be of a more abstract nature (e.g., a 
geometric problem can_ provide a meaningful con
text for calculating the size of an angle, providing 
that geometry itself has meaning within the 
children's experiences). A teacher can create 
interesting FLEs by crossing traditional discipline 
boundaries (e.g., by showing how geometric con
cepts such as triangulation can be used m geogra
phy to solve navigation problems). 

Our approach to the second issue -- the rela
tionship between classroom and real world goals -
is closely related to the first. We suspect that the 
usability of school learning in later life is insepar
able from the variety of FLEs in which it is 
embedded. Being able to see the same fact from 
multiple perspectives (i.e., recognizing the dif
ferent uses it can have) engenders a flexible 
approach to acquiring knowledge that would oth
erwise be absent. This flexibility makes it possible 
to adapt the knowledge to new functional environ
ments that cannot be specifically anticipated in 
the classroom. 

Microcomputers can play a very useful role in 
FLF.s because of their capacity for stimulation and 
because they themselves are important tools for 
the solution to a variety of interesting real-world 
problems. They also provide fluid and manipul
able symbol systems in which many intersting 
abstract problems can be represented and solved. 
But they cannot be expected to function on their 
own. A teacher must build the bridges betWeen 
the tool, the school task, the thinking skills, and 
their functional significance for the culture beyond 
the classroom. 

Logo in a Classroom 

Logo is a programming language popularized 
by Seymour Papert (1980) and colleagues. 
According to Papert, Logo is an environment in 
which children can learn fundamental mathemati
cal concepts and powerful problem-solving 
methods without the intervention of teachers. 
Papert takes his inspiration from Piaget, who has 
argued forcefully that 

each time one prematurely teaches a child some
thing he could have discovered for himself, that 
child is kept from inventing it and consequently 
from understanding it completely. (1970, p. 175) 
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One of Piaget's {1965) earliest examples was 
the game of marbles played by boys from 
preschool to adolescence. In Switzerland, where 
Piaget studied the game, adults were not involved. 
The children learned from each other. Not only 
did the children master the complex rules of the 
game, but they came to understand that the rules 
were not absolute but a matter of convention and 
agreement among equals. The same kind of pro
cess is at the heart' of Pa pert 's claims for Logo: 
Without the imposition of adult authority and 
adult ideas, children can come to an understand• 
ing of the nature of concepts such as recursion 
that are as fundamental to programming as 
cooperative agreement is to games with rules. Of 
course, the peer play group for marbles included 
undisputed experts; the same may not be true for 
programming, which is seldom mastered by young 
children. This weakness in the analogy might lead 
us to question peer interaction as a basis for learn
ing programming. 

The initial interest in Logo at Bank Street, 
however, was not in testing its adequacy a.s a peer 
group FLE but with quite a different question. 
Researchers from the Center for Children and 
Technology set out to see if experience with pro
gramming would enhance planning skills in chil
dren. It was a reasonable hypothesis since writing 
a program is like creating a plan for the computer 
to execute. The question was whether there was 
any transfer from the activity of programming to 
other experimental tasks that also required mak
ing a plan of action but did not involve comput
ers. 

The researchers arranged to do their study in 
two classrooms al Bank Street's School for Chil
dren (SFC). The teachers in the SFC are highly 
committed to the child-centered approach to edu
cation, and were eager to try out Logo and the 
pedagogy developed by Papert. Neither teacher 
was an expert programmer, although each had 
taken a course with Pa.pert prior to the study. 
The teachers were, however, experts in creating 
functional learning environments for children and 
approached the new task with enthusiasm. 

For two years, the researchers observed and 
interviewed the children and teachers in the third 
and sixth grade classes. Pre- and post-tests were 
administered using a chore-scheduling task based 
on the work of Hayes-Roth and Hayes-Roth 
(1979). The findings concerning the transfer of 

Logo experience to the experimental planning task 
were very clear: The researchers found no effects 
at all (Pea & Kurland, 1984). By the time the 
researchers compiled their data, however, the 
negative findings came as little surprise. Observa
tions of the children as they interacted with Logo 
and with each other showed that very little plan
ning was involved in their programming practices. 
Thus, there was little reason to expect program
ming to make children more planful. 

As Pea {1983) observed: 

Much more common was on-line programming, in 
which children defined their goals, and found means 
to achieve them as they observed the products of 
their programs unfolding on the screen. Rather 
than constructing a plan, then implementing it as a 
program to achieve a well-defined goal, and after
wards running the implemented plan on the com
puter, children would evolve a goal while writing 
lines of Logo programming language, run their pro
gram, see if they liked the outcome, explore a new 
goal, and so on ... In most cases, children preferred 
to rewrite a program from scratch rather than to 
suffer through the attention to detail required in 
figuring out where a program was going awry. As 
one child put it when asked why she was typing in 
commands directly rather than writing a program: 
"It's easier to do it the hard way." 

From the children's point of view, Logo was for 
the most part an interesting classroom activity, 
although there were certainly differences among 
the children in their level of interest and in the 
amount of programming that they learned. But, 
despite their enthusiasm, they did not explore the 
more conceptually challenging aspects of Logo in 
the course of their discovery learning. They were 
essentially ''playing." In Piaget's {1962) terminol
ogy, assimilation was dominating accommodation; 
that in, the goal was assimilated to the procedures 
rather than the procedures being accommodated 
to a set goal. Whatever worked became the goal 
retrospectively. 

From the teacher's point of view, the children 
were engaged in the Logo a~tivity but were not 
learning to program. Experiments involving the 
better Logo programmers showed that few had 
correct understanding of such central concepts as 
flow of controli conditionals, or recursion (Kurland 
and Pea, 1983). As time went on, the teachers 
began to question the discovery-oriented approach 
to teaching programming. It became clear to 
them that Logo could not just ''happen, 11 but that 
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they, the teachers, had to have a idea of what 
they wanted the children to get out of the 
activity: Goals had to be set, activities had to be 
formulated, and the teachers had to come up with 
effective ways of getting their ideas across to the 
children. The teachers themselves wrote a book 
(Burns and Cook, in press) based on their efforts 
to make Logo part of their classrooms. Their 
experiences while attempting to follow the radical 
child-centered approach advocated by Po.pert sug
gests that, in the case of complex symbol systems, 
the educational activity must be guided by more 
mature members of the culture. 

When an activity is made functional from the 
teachers' point of view, the children's activity may 
change. Those who follow Papert's child-centered 
approach fear that the activity will lose its intrin
sic motivation once teachers decide they want to 
teach programming. This should not be the case 
if the teacher's role is to guide rather than impose 
the activity. However, important changes can 
result when the activity becomes part of the 
children's schoolwork. For example, children were 
often observed to work cooperatively while doing 
Logo. The children's interviews indicated that the 
relatively high level of cooperative work was a 
result of the activity's not being seen as part of 
the official schoolwork (Hawkins, 1983). There is 
some concern that, even in Bank Street classrooms 
where a high value is placed on cooperation, chil
dren will be less coopPri'.tive when the activity is 
no longer perceived as play and they have to be 
accountable to a teacher. FLEs must be func
tional for both teachers and children for education 
to happen. The coordination and optimization of 
these functions, however, remains a difficult issue 
that demands the attention of educators. 

Simulating a Function: 'The Science Show" 

Another illustration of the importance of the 
teacher in the structuring of a FLE is found in 
Bank Street's Project in Mathematics and Science 
Education. Materials developed by the project 
include a television series, software simulations, 
and workbooks, all of which emphasize the process 
and tools of scientific work. I will focus on one 
aspect of the project in which a FLE is based on a 
multimedia simulation of a navigation problem. 
While the content is more specific than is the case 
with Logo, the use of the content is still condi
tioned by the teacher's interpretation of its func
tion. 

A television series, 'The Voyage of the Mimi, 11 

tells the story of an expedition to study whales off 
the New England coast. A group of scientists and 
their teenaged research assistants charter a 
schooner captained by an old sailor. Although the 
boat is old-fashioned, it is equipped with electronic 
navigation equiprrient, as well as computers and 
other sophisticated scientific gear. Thirteen 
episodes take the expedition through a series of 
adventures in which the crew learns a lot about 
the sea, whales, navigation, survival in the wilder
ness, and each other. In one episode, a bad electr
ical connection causes several instruments to mal
function. The captain suspects that they have 
been moving faster than his knotmeter indicates, 
so he has one of the assistants use the battery
operated radio direction finder to establish their 
position. The assistant calls down the compass 
bearings for two beacons while the captain plots 
the position of the boat on the chart. He finds 
they are actually much closer to dangerous shoals 
than he .had thought. This episode illustrates a 
functional environment for navigational equip
ment, as well as for geometry-related skills con
cerned with intersecting lines and measurement of 
angles. 

A simulation created as part of this project 
engages the same skills in a similar FLE. The 
game Rescue Mission simulates a navigational 
problem in which the players must determine their 
own position using a simulated radio direction 
finder, locate the position of a ship in distress 
using chart coordinates, and then plot a course 
toward the ship. A simulated radar screen, bino
culars, and compass are also available to indicate 
the current location of the ship. Children play in 
teams, each attempting to be the first to get to 
the distressed ship. 

The episode described above was designed to 
show how navigational instruments and geometri
cal concepts function in a real problem. It 
engaged children's interest both because they 
could identify with the teenaged characters and 
because of the emotional and dramatic tension of 
the narrative. The Rescue Mission game builds on 
the understanding of navigational instruments, 
and adds the motivation of peer interaction and 
the fantasy goal of rescue. Together with the 
print materials -- workbooks and study guides to 
be used in the classroom -- the show and software 
provide the basis for FLEs for a number of 
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school-relevant subjects. However, as we saw with 
Logo, the teacher plays an important ro1e in deter
mining the nature of the software experience. 

Char (1983; Char, Hawkins, Wootten, 
Sheingold & Roberts, 1983) carried out formative 
research to guide the design of the classroom 
materia1s. Working in fourth, fifth, and sixth 
grade classrooms, s~e observed the way the teach
ers used the materials and the children's responses 
to them. From the children's point of view, the 
materials were a success. They enjoyed the TV 
show and were excited by the software simu]ation. 
Interviews with the children showed that, after 
seeing the show and playing the Rescue Mission 
game, most of them understood the function of the 
navigational tools and the concepts of plotting 
positions at the level needed to win the game. 

From the teachers' point of view, the results 
were mixed. The teachers in the study 
represented a wide range of expertise in their own 
science and mathematics training and in their use 
of classroom microcomputers. These teacher 
differences in training and computer expertise 
appeared to lead to differences in their interest in 
and perceptions of the Rescue Mission simulation. 
Some considered it limited to the function of 
teaching about navigation) while others founds a 
variety of uses for it across the whole elementary 
curriculum. For the latter, the simulation and the 
navigation unit functioned as a jumping-off place 
for teaching about geometry, mathematical meas
urement, estimationi the history of the whaling 
industry, geography I and literature. 

Interestingly, it was the teachers less familiar 
with computers and the teachers responsible for a 
wider variety of subjects (i.e., those who taught 
more that math or science) who found Rescue 
Mission most useful. In contrast, the sciehce and 
math specialists) who were also more familiar with 
computers, were less receptive to the game's long
term use. Char (1983) points out that these 
teachers ust>d computers primarily for program
ming instruction and were not accustomed to 
software that presented specific content. Perhaps 
as a result, the navigational content seemed to 
them to comprise the primary educational func
tion of the software. Thus, an important finding 
from the formative research was the need to make 
explicit the full educational potential of the simu
lation to those teachers familiar with computers, 
as well as to those who are computer-naive. 

The formative research on the science show 
materials clearly indicates the extent to which 
teachers shape children's exposure to materials 
through the FLEs they set up. It is not sufficient 
for software developers to create activities that 
embed important educational facts and concepts. 
A computer program per se constitutes a very lim
ited FLE. The program must be interpreted by a 
user or teacher who understands its significance 
for a variety of culturally important contexts. 
Like any tool, a program is most useful in the 
hands of someone who knows how it can be used. 

The Functions of Networking for Children 
and Teachers 

The third project that will help to illustrate 
the coordination of teachers' and children's goals 
in FLEs is one that has just begun at Bank Street. 
However, we can draw on the experience of 
researchers Margaret Riel and James A. Levin of 
the University of California, San Diego (UCSD) 
for examples of how networking can function as a 
FLE. Networking is a general term for communi
cations systems that link up computers. Most 
microcomputers, when enhanced with a piece of 
hardware known as a modem, can send and 
receive messages, text, and even programs to and 
from other computers over phone lines. Network
ing is becoming a popular pastime among young 
computer users who call up computerized bulletin 
board systems (BBSs) to read messages from other 
people, leave messages about topics of interest, 
and exchange software. 

We at Bank Street are interested in finding out 
if networking can be used as a FLE for writing 
and communication skills. Can we take advantage 
of children's strong motivation to communicate 
with their peers to create environments in which 
children can practice writing and learn to write 
better? An experimental FLE at UCSD gives rea
son to be optimistic. The Computer Chronicles 
(Riel, 1983) operated between schools in San 
Diego and Alaska, several of which were located in 
isolated areas. Children wrote news stories using 
a word processor, which were then sent to the 
other participating classrooms. In each site, the 
children, with their teachers' help, composed a 
monthly newspaper drawing on both local stories 
and those coming from distant places. In many 
cases, children edited the stories that came in 
11over the wire 11 just as newspaper reporters would 
do. In fact, the frequency of editing someone 
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else's work for style and meaning using the word 
processor was much higher than is of the case 
when children write their own stories using the 
same technology (Quinsaat, Levin, Boruta & New
man, 1983). Thus, the production of a newspaper 
became a FLE that not only encouraged children 
to write, but also provided a context for the edit
ing and revision of their own work as well as the 
writing of others. 

The Computer Chronicles shows the potential 
for networking as the bo.sis for a FLE. It also 
illustrates a feature of FLEs that have been sug
gested as important by our other examples: the 
coordination of the goals of children and teachers. 
From the children's point of view, the activity was 
interesting because they were able to communicate 
with peers who lived in interesting and exotic 
places (Alaska and southern California, depending 
on your point of view). From the teachers' point 
of view, the activity provided a context in which 
children could practice writing and were 
motivated to edit and revise their work. These 
goals are not identical, but neither are they in 
conflict. It was because the teachers wanted an 
activity that would encourage writing and revision 
that they set up the newswire idea, thus giving 
the children a chance to communicate with 
interesting peers. However, without the specific 
structuring, it is unlikely that the children would 
have engaged in editing each other's writing. 

Conclusion 

Three examples of FLEs have illustrated the 
importance of the teacher in creating and inter
preting children's learning environments. While 
computer software can play an important role in 
FLEs as a tool, it should not be expected to carry 
the whole burden of education. Teachers are 
needed in order to interpret the tools in terms of 
classroom goals and the larger culture outside of 
school. Our examples have al been drawn from 
elementary schools where the need is especially 
clear. We suspect that, as children develop, the 
role of the teacher as interpreter or as someone to 
present another side of the story is gradually inter
nalized, with the result that the mature college 
student can be expected to use books and manuals 
to discover multiple points of view on many sub
jects. Yet, even mature students require the 
insights of experts when the subject matter is par
ticularly complex. 

Our focus on the teacher is not meant to 
detract from a concern for the children's point of 
view. Obviously, a FLE cannot work unless it 
makes contact with the children's interests and 
experiences. A well-designed FLE is one that 
coordinates children's and teachers' points of view 
so that both the children and the teachers can 
achieve meaningful goals. 

Notes 
1Paper presented at the conference on Microcomputers 
in Education, Tokyo Institute of Technology, Tokyo, 
Japan, January 8, 1984. 
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Moving Language Around on the 
Word Processor: Cognitive 
Operations upon Language 

Barbara Hutson 
Northern Virginia Graduate Center 
Virginia Polytechnic Institute & State Uni
versity 

Diane Thompson 
Woodbridge Campus 
Northern Virginia Community College 

If it is true that. we learn about physical 
aspects of the world through handling objects, 
moving them around, it may also be true that we 
learn about language as a system in part by acting 
upon it, moving elements around and observing 
the effects upon meaning. When we write alone, 

the intuitions about choices of words and structure 
are private, ephemeral 1 and often below the level 
of consciousness. But when we compose and 
revise with others, linguistic awareness and stra
tegies for problem solving in language are likely to 
be made public and relatively explicit. 

While many students, through direct and 
vicarious experiences, with or without guided 
experience in school, have abstracted concepts 
about the hierarchical relationship of language 
forms (Hutson, 1977, 1980), about the relation
ships between oral and written language (Wilkin
son, 1981), and about the constructive processes 
involved in composition (Flower, 1981), some have 
not completed this process by the time they enter 
community college. Many students don't seem to 
think of language as a system, with elements that 
can be moved about in service of a message; they 
get "stuck" with the first phrasing that flows from 
their pen. They resist revision because it's diffi
cult for them to recopy papers. In addition, Levin 
and Doyle (1983, p. 77) suggest that verbally 
weak college students' composition is marked by 
''weakness arising from their apparent inability to 
'see' their own work clearly. Their revisions [are] 
unconstructive or non-existent. 11 Even when these 
students have knowledge about the social world, 
this knowledge is too seldom reflected in their 
composition. The problem is especially great for 
learning disabled students and students from other 
cultural backgrounds. 

The project described here involved commun
ity college students assigned to a developmental 
writing lab, composing and revising together in 
small groups on word processors. Text manipula
tions were discussed, instantly made, and instantly 
seen on the screen. This writing experience was 
part of a one-quarter course with emphasis on 
meaning, feedback, and revision. Students were 
assigned to the class on the basis of low scores on 
the English Placement Test. The class was ethni
cally diverse, including a number of recent immi
grants as well as students who had been classified 
as learning disabled during elementary or secon
dary school. Reading scores on the Nelson-Denny 
reading test, administered on the first week of 
class, were below 7th grade for half the class. Suc
cess in the course was required before students 
could enter other courses in English. 

The instructor of the writing class, Diane 
Thompson, had stripped down the Word Star 
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program to bare essentials so that students could 
begin using it for composition during the first 
week of class. Supplementing the tiny screen on 
the Osborne was a more readily visible monitor 
placed above the computer. Only 10 function 
keys were required to move the text display up or 
down, to insert and delete text, to start or save a 
file, or to move language elements around. Any 
other operations needed, but not in the student's 
repertoire, were performed by the teacher ( an 
infrequent occurrence). The use of word proces
sors allowed revisions ( a problem for many dis
abled learners) to be made with minimal effort, 
less likelihood of introducing new errors, and pro
duction of a clean final copy. Yet if writers use 
the word processor only to make minor corrections 
-- a comma in, a comma out, a letter changed here 
-- the word processor functions only as a rather 
expensive eraser. 

The topics assigned were often designed to pro
voke vivid discussion, which served as prewriting. 
Many of the topics were drawn from materials 
designed by Northern Virginia Community College 
staff for values clarification discussions (Bizzaro, 
1981). 

Early in the quarter, students were assigned a 
topic, Alligator River (see Table 1). 

Table 1 

THE ALLIGATOR RIVER STORY 

Once there was a woman named Abigail who was in love 
with a man named Douglas. Douglas lived on the shore of a 
great river. Abigail lived on the opposite ,hore of the river. To 
make matters wor,e, the river which separated these lovers was 
teeming with (you guessed it) big, hungry cUigators. 

Anyway, Abigail wanted to erou the river to be with Douglas 
but (you gueBBed again) the only bridge had been washed away. 
NevertheleBB, Abigail went to ask Bluto, a riverboat eaptain, to 
take her acrou. Bluto said he'd be glatl to help out, providing 
,he would go to bed with him first. 

Downheartetl, Abigail refused and went to a friend, Char
lotte, to ta.Jk things over. After all was ,a.id and tlone, Charlotte 
lel il be known she wanted nothing to do with the whole meBB. 

At this point, Abigail felt her only alternative war to accept 
Bluto 's terms. As these thing, go, Abigail kept her promise and 
so did Bluto. After a short ritle on the riverboat, Abigail and 
Douglas were together once again. 

Well, with "happily ever after" on her mind, Abigail decided 
to te" Dou(/.a, about her affair. Hearing this, Douglas tol,l her 
to get lost or something like that. 

Rejected, dejected antl jud generaily bummed-out, Abigail 
turned to Erned with her ,orry dory. One thing le,l to another 
and Ernest ,talke,l off to heat the tar out of Dou(/.a,. 

As the ,un set, in the West, all we can hear i, Abigail's 
laughter. 

Ezplain your feeling, about one individual in thi, situation. 

After whole class discussion, students each 
wrote individual handwritten responses, and were 
then formed into groups of 3-5 to discuss their 
ideas and to type a joint composition at the termi
nal. At the end of the two-hour period the file for 
each group was saved, and each student received a 
printout. At the next meeting the group revised 
and expanded the joint composition. For the com
position discussed here, the group was audiotaped 
discussing revision. They met a further time for 
proofreading, using the Grammatik and Spellguard 
programs as well as their own reading to produce 
a third draft. The questions to be explored were 
(1) whether, with the twin supports of group and 
word processor, students in this high-risk group 
would revise; (2) what kind, of revisions they 
would make -- which language units they would 
change and what operations they would perform 
on these units; (3) what effect, revision would 
have on the structure of their compositions; and 
(4) what aspects of awarene88 of language 1truc
ture students would display in their discussions 
during group composition and revision on the 
word processor. Although a considerable file of 
group and individual compositions and revisions 
has been developed, and more formal analysis 
(including computer analysis of length, vocabu
lary, grammatical features, spelling, etc.) is in pro
gress, the process will be iHustrated here with a 
series of revisions and discussions of one composi
tion by one group. 

Description of group compos1t10n and revision 
on the word processor requires an analytic scheme 
faithful to the conceptualization of language as an 
object of thought. The notion of 'moving 
language around" (Hutson, 1977, 1980) reflects a 
cognitive developmental view of the growth of 
concepts about language. The central notion is 
that just as we can learn about physical aspects of 
the world by moving those objects around and 
noting the effects of the transformation, we can 
learn about language structure by operating upon 
language, moving elements around and noting 
effects upon meaning and the larger structure. 
Our analytic scheme, then, needed to specify 
which units of language the writers changed and 
what operation8 they performed upon these units. 

The changes from one draft to another were 
categorized finely in terms of various units, then 
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collapsed into five more global levels -- format or 
mechanics, letters, words, phrases or sentences (or 
blocks of more than one sentence inserted within a 
paragraph), or paragraphs and larger units of text. 
The operations were categorized as additions, dele
tions, substitutions {deletion of one element and 
addition of another), and rearrangement of a given 
language unit. A matrix of operations by levels of 
language provided visual1y salient profiles of revi
sion strategies. This analysis was supplemented 
by analysis of the structure of various drafts and 
the changes in structure from one draft to another. 
Excerpts from group discussion were used to illus
trate the problem-solving processes and the 
variety of linguistic intuitions shared. Examples 
of explicit linguistic awareness were categorized in 
the same terms as the levels of language used in 
revision. (The first draft and second draft for one 
group are shown in Table 2.) 

The group included Matt, 21-year-old white 
American male, outgoing, Eagle Scout, not always 
faithful in his assignments; Karen, 19-year-o)d 
white American fem_ale, disliked writing and wrote 
little on her own; Jim, 20-year-old white American 
maJe, some brain damage and speech impediment, 
quite conscientious in carrying out exercises and 
rev1s10ns; and El, 28-year-old Egyptian-born 
housewife, advanced ESL, bright and cooperative. 
All scored at less than seventh grade level on the 
Nelson Denney reading test. Their first draft 
began where the story starter ended. The later 
draft added explanatory material to the beginning. 
The revision strategies are summarized in Table 
3-A. The revisions were not numerous but half 
the revisions from draft 1 to draft 2 involved units 
ranging from phrases to multiple paragraph seg
ments, which seem relatively sophisticated kinds 
of revisions, seldom seen in earlier compositions. 
For the proofreading {revisions from draft 2 to 
draft 3) summarized in Table 3-B, only one quar
ter of the revisions involved these more complex 
units) and none were more than a phrase. More 
attention at this stage went to spacing, spelling, 
etc. In the summary (Table 3-D) this pattern is 
compared to the whole class composite for the first 
assignment of the quarter. The revisions of the 
earlier com position from draft 1 to draft 2 were 
primarily ''pencil point" revisions dealing with for
mat, mechanics or smaller units of language -
more like the proofreading revisions from draft 2 
to draft 3 of this later composition. 

The revision from draft I to draft 2 on Alliga
tor River made important changes in the structure 
of the story. As shown in Figure 1, the structure 
is episodic -- one incident leads to another. The 
lines indicate which characters are the focus of 
each episode; for example, on the first draft the 
line from Douglas to Abigail indicates that she is 
the object (of his loving). The line stays with 
Abigail as she leaves. Douglas becomes the focus 
as he repents, but the focus changes again as Abi
gail acts upon Ernest, appealing to him. Then 
Ernest acts upon Douglas, forcefully. In draft 1 
the story begins with Douglas' love for Abigail, 
but immediately she leaves, for reasons that are 
unclear; it is implied that she had earlier slept 
with Bluto, but that episode is not tied in and her 
motivation is not specified. After a few fight 
scenes, the story has a happily-ever-after ending. 

Draft 2 incorporates the actions from draft 1, 
but develops Douglas' character, provides more 
description of the setting (which explains why 
crossing the river was so important) and develops 
motivation for Abigail's behavior -- mad love and 
self-sacrifice. The new ending is bittersweet. 

The group discussion about these revisions is 
even more interesting than the outcomes, reflect
ing awareness of various levels of language and of 
the need to move language around in order to 
build a cohesive structure. 

Illustrations of Revisions at Various Levels 

All of the types of revisions mentioned in dis
cussion of the matrix profile for cognitive opera
tions on language are mentioned in the transcript 
of the discussion during group compos1t1on. 
Examples of discussions about needed changes m 
various levels of language are given. 

Format or Mechanics. During revisions of 
the Alligator River story, students seemed to save 
proof-reading considerations {like spacing twice 
after a sentence) until the third draft, not 
presented here. The discussion was a multimodal 
experience, with students alternately speaking 
(offering possible wordings or discussing strategy 
or motivation of the characters, rereading prior 
text, or restating the text orally as it was being 
typed in). Words indicate lines entered on the 
word processor. 

- No, I'm trying to move the rest of this para
graph up. 
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DOUGLAS 

I really love this girl. After she left I thought 
the whole situation was over and decided that I was 
to harsh with Abigail. I guess that I never knew bow 
much Abigail loved me to go through so much just to 
be with me. Even to stup as low as to go to bed 
with SCUMBAG Bluto. Of courae it would be natural 
for any human being to get rage about your lover 
aleeping with 1omeone else. 

This whole ordeal led to Abigail running and crying 
to Ernesdt telling him what a Dirty Rotten nosebleed 
I was. A little while later that day a load knock 
interrupted my gourmet ,upper.I knew that it was my 
good friend Ernest the alligator feeder.Upon opening 
the door a extremely large fist encaved my face. 
After this violence was over I grabed my jacket out 
of the clo1et and ran to catch the riverboat. Upon 
seeing Bluto I thought of how low he stupped to take 
advantage of Abigail 10 out of instinct I rage out 
on Bluto. In other words I kicked his ass. So I 
made him take me to the othe side. On my way to 
Abigail I thought of how to apologize. I knocked on 
her door but there was a slight delay, when she open 
the door she was very 1upri1ed. Without saying a 
word we started to cry and embraced. After a day or 
two the whole accident was forgotten. 

DOUGLAS 

My name is Douglas and I am 31 years old, I know 
that all women love me because I am very handsome. 
There is a women that loves me, her name ia Abigail 
and she lives on the other aide of the river. Thia 
women follows me where ever I go. I know that she 
love& me enough to do some crazy things even to stup 
as low as to go to bed with SCUMBAG Bluto. 

Table 2 

It all started when the bridge washed out and 
Abigail and I could not see each other. Without 
seeing each other for a long period of time Abigail 
started going crazy. So she took matters upon 
herself. Bluto an exfriend of mine thought he would 
used the situation knowing that Abigail would do 
anything to see me. So he offered her a ride over 
the river in exchange to spend the night with him. 

The day she came over I asked her how ahe made it 
over the river full of alligators. She started to 
cry and explained what had happen. I was furious so 
I took the ugly stick to her. 

I really love this women. After abe left I thought 
the whole situation waa over and decided that I waa 
to harsh with Abigail. I guess I never knew how 
much Abigail loved me to go through so much just to 
be with me. Of course it would be natural for any 
human being to get rage about your lover sleeping 
with ,omeone else. 

Thia whole ordeal led to Abigail running and crying 
to Ernest telling him what a Dirty Rotten nosebleed 
I was. A little while later that day a loud knowck 
interrupted my gourmet supper.I knew that it was my 
good friend Ernest the alligator feeder.Upon opening 
the door a extremely large fist encaved my face. 
After this violence was over I grabed my j&eket out 
of the closet and ran to catch the riverboat. Upon 
seeing Bluto I thought of how low he stupped to take 
advantage of Abigail so out of instinct I rage out 
on Bluto. In other words I kicked his ass. So I 
made him take me to the other side. On my way to 
Abigail I thought of bow to apologize. I knocked on 
her door but there was a slight delay, when she open 
the door she was very surprised. Without saying a 
word we &tarted to cry and embraced. After a day or 
two the whole incident was forgotten, but in the 
ha.ck of my mind I still can't trust her . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Table S 

Proftl• or Jl.n,hJo11 Strateg:le1 
Copltfn OperatlODI Upo11 L-guage 

A, Rev;.ion, from Draft I ,o Draft 2 B. Revilions from Draft 2 to Draft S 

Sub1ti- Rear• Sub,tj.. 
Add Delete hie -.. Add Delete .... 

Formal/Mec:banlu I Format/Mechaolu ' LeUen/Affbca I I Letter/AffixH ' ' Wom I Wo ... • 
Pbr-/&111t111ca/ I I 
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Phruet/S111t111ce1/ 2 2 I 

Bio<b 
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Paracraph1/Larcer Tut 

Unlb 

C. Re-rilion1 from Draft I ,o Draft S D. Summa!')' 

Sub1ti- a.., 
Add Delete tute range 

Draft I Draft 2 
lo .. 
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' I Alligator River Draft 2 Drafts 
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Total revlllion1 • 20 

Word, 

' I 
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28 
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Figure 1 
Schematic Representation of the Epbodlc Structure 

of First and Second Drafts 

EPISODE 
(Flr1t Draft) 

2 • • 6 6 7 • 9 .. Douglu ., -- ' ~ 

' il Ablgall I • \ 
,--------:. Bluto I I 

-= I I 
(..) Ernett ' i 

(A went D loves D repenh A (OH E bits D D kicks B B takes A&Dare 
Action to bed A;A to E D to A reunited 

with B) leaves 

Motivation/ hewu want, Eis Dis D want, love 
Cau,e too harsh ,ympathy .... , .. .., to tee A 

EPISODE 

(Second Draft) 

t; Douglas 

j 
-= (..) 

Abigail 

Bluto 

Ernest 

Action 

Motivation/ 
Cau11c 

A triu 
to get 
to D; i1 
blocked 

A Jove1 
D madly 

2 • 

A goes Bex-
lo B ploit, 
(o, A 
help 

needs B i1 
help cynical 

- Put your cursor under the i. 
- Under the i? 

- Mmhmm. And control 7. 

' 

B 
takes 
A to D 

B 
made 
bargain 

- Control 7? There we go. There she goes. 
- Isn't that good? Whoa! 

6 

Dre-
ject.s 
A;A 
leaves 

Dis 
right-
eOUI 

They did discuss punctuation on the second 
draft. Although the outcomes were not in all 
cases correct, discussion may well have raised 
awareness of punctuation. 

There's a woman that loves me. 

But she lives across the river -- her name's 
Abigail. 

(typing) Her name is 

- Period? Okay, go ahead. 

- Her name is Abigail is a who)e sentence, isn't 
it? 

- Yeah, just put a period in front. 

Okay. (Note that this did not show on the 
final version. This segment of text was 
erased, the backup copy of the earlier ver
sion was saved but did not include the 
change.) 

• 

------
D ,~ 
pents 
lo E 

he was 
loo 
harsh 

7 

A 
goe1 
B 

A 
wanh 
sympathy 

• 

E hit. 
D 
D to A 

• 10 II 

D B A&D 
reunited kicks takes 

Dis 
anrry 

D wants love and 
to see distrust 
A 

12 

Letters or Affixes. In some cases spelling 
errors were caught as words were entered: 

K: I am very hans~me. 
M: Handsome? 
K: Mmhmm. (You) forgot the d. 

E: I think there's a din handsome. 
M: Where at? 

K: After han. 

M: Okay; d; d-some. 

In another segment one student noticed the 
unneeded d in the spelling of the word Ernrn:lt. 
The student who has typed in the word said, "I'm 
glad you caught that. I woulda never caught 
that. 11 

During this discussion there was relatively lit
tle mention of affixes, but at a later session using 
the computer-checking programs of Grammatik 
and Spellguard, the computer flagging of possible 
errors plus the group's re-viewing their text led to 
some final smoothing (though some errors 
remained in the third draft after proofreading). 
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For example, on their printout, the group 
corrected the spelling of 11a women," corrected 11he 
would used, 11 and changed ''to get rage about" to 
'to get enraged about." They left untouched the 
separation of ''where ever11 (which the Grammatik 
program accepts as two words). In changing the 
phrase 11very handsome, 11 which the program 
flagged as containing an overused word, the stu
dents substituted {and misspelled) ''extremely" as 
11extrernly .11 

Words. The students sometimes debated the 
best word to use: 

M: Thi, woman .. . 
K: Thi, woman ... would /ti,. my feet. 
M: This girl. (spelling) girl. 

K: Well, it has to be a woman, if he's 31. 
M: Girl?/Woman; whatever. Girl-woman. 
J: Woman. 

E: Woman. She wouldn't spend the night 
with other men. 

M: (Continuing typing) Thi, woman follow, 
me -- everywheref 

Phrases, Sentences, or Blocks of Sen
tences. In the first draft, the story ended in tears 
and kisses. In the final draft the group discussed 
several times whether to add a phrase that 
changed the picture considerably. The issue was 
decided in this segment: 

M: Did they get married and live happily ever 
after? 

E: No, cause he can't trust her. 
M: I know a lot of marriages where they don't 

trust each other, but they're still married. 
(typing) But in the back of my mind . .. 

E: I keep a,king, how am I going to tru,t her r 
M: Now let's see, / still can't tru,t her. 

After that, one student commented, 'That like 
rounds it all out. I mean that. 11 

The phrase about ''stooping low enough 11 was 
moved up and incorporated into the new explana
tory material added to the beginning, filling in the 
motivation for Abigail's action (though perhaps 
providing also the reason for Douglas' later lack of 
trust). 

Paragraphs or Larger Units of Text. The 
major change from draft 1 to draft 2 was the addi
tion of three paragraphs including one sentence 

moved in from the earlier draft. When they began 
work on the revision, the group began by describ
ing Douglas 1 character more fully, making him 
more vivid if not more admirable: 

K: Okay, like she says, 11she follows me.11 Oh, 
well, you can make . . . you can . . . 
Rem em her we wanted to make him sound 
like a stud. We have to make it sound 
like he thinks he's just great. 

M: Are we making him that way? 
K: Yeah! (laughter) 
M: We are? 
M: Okay. I didn't know he had that personal

ity. Okay! She follows me ... 

Next they developed morJ fully the motiva
tions for Abigail's actions, weakly developed ear
lier. They described her as madly in love with 
Douglas, going crazy to see him, and in the early 
part of the story they downplayed his feelings for 
her. Initially the first 1 1/2 paragraphs of new 
material were marginally connected to the earlier
written final two paragraphs. They recognized the 
problem: 

M: All right, so we need to explain what went 
on. 

K: Yeah, we can say like, okay, one day ... 
M: One day Abigail found a way of coming. 

K: To the other side. 
M: Okay. You want a add it on to this para

graph, right? 
K: To that one? Okay, how about "After the 

bridge washed out. Abigail found her a 
way to get acro88 the bridge I"' 

K: But you want to let him say, how much he 
loves her? 

M: Well, we're writing about Douglas 1 though. 
His feelings. The question is do you want 
to explain the rest of the story? Cause we 
got bits and pieces here. Do you want to 
explain how the bridge washed out and 
she found a way across there by sleeping 
with Bluto? Or do you want to keep on 
saying, you know, how much they love 
each other? 

Observations 

These findings suggest ( 1) the usefulness of 
conceptualizing and evaluating revisions as cogni
tive operations upon language and; (2) the useful-
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ness of group compos1t10n and revision on the 
word processor (a situation in which implicit con
cepts may be made explicit} as a means to 
enhance student's concepts about units of 
language) operations upon text, and concepts 
about the functions of units in a rhetorical struc
ture; and (3) the feasibility of studying group 
problem solving about language. Although even 
draft 3, not shown here, contained some errors, 
the text structure, characterization 1 motivation, 
wording, etc., were far more advanced than seen 
at the beginning of the course ( as were certain 
linguistic variables analyzed more formally else
where) and better than frequently seen at the end 
of a writing course for developmental college stu
dents. Changes were also seen in student's indivi
dual writing by hand and on the word processor. 
Revised drafts tended to be longer, fleshing out 
the skeletal structure developed earlier, while in 
many classes the compositions turned in are at 
best skeletal structures. 

The fragments of group discussion cited here 
indicate the range of aspects of language the stu
dents as a group considered and the insights they 
shared, unexpected in high-risk students. The 
technology made text manipulation easy, public 
and readable. Schwartz (1983, p. 35) comments 
that '\he machine makes it possible to play and 
'tinker' with language." Students were able to see 
instantly how their changes affected words, tone, 
viewpoint, and story structure. The group struc
ture made it safe to risk forwarding a tentative 
idea. Group members also provided alternative 
viewpoints and ''represented intellectual resources 
for each other" {Cole, 1980, p. 45) as they thought 
out loud about language. 

This group composition setting also provided 
an intriguing opportunity to study the problem
solving processes that students used while caught 
up in the act of group composition. These obser
vations support Levin and Kareev's (1980) conten
tion that in many real-world problem-solving 
situations, people call upon social resources. 

Because the composition was done by a group, 
and was thus interactive in more than one sense, 
it is also possible to examine some of the social 
dimensions, though they were not stressed in this 
report. Questions that could be asked include: 
Are some individuals more successful than others 
in gaining the floor? How do they gain access? Is 
perceived expertise differentiated ~- does the group 

listen to one person for spelling, for example, and 
another for computer control commands, and 
another for social reality? Who is selected to type 
in the composition for the group? Does control of 
the keyboard, even when ,rotated across individu
als, confer extra power to select from the sugges
tions offered by the group? In some segments here 
there is clear solicitation of input from the group, 
and in at least one segment the group is encourag
ing one member who is brain damaged and lacks 
confidence but often seems to see the logic of a 
situation sooner than others. 

In group composition and revision on the word 
processor, the processes of reading, writing, listen
ing, and speaking are fluidly integrated. As the 
audiotapes reveal, the students repeatedly read 
portions of their text aloud, discussing possible 
additions or insertions, watching the text flow 
onto the screen, and evaluating the developing 
story. While students with low reading scores 
often fail to read for meaning or to visualize what 
they are reading, these studeJlts were clearly 
caught up in their story, seeing characters develop 
personality, and basing decisions about plot upon 
character. For instance, this group discussed 
whether Abigail had been sleeping around, and 
decided not. Another group, telling the story from 
Bluto's viewpoint, built up a troubled childhood 
to develop sympathy for him. For less than able 
readers this approach may have had the special 
benefit of allowing their reading and writing to 
lean on the oral language process. 

More formal evaluation (not reported here) 
suggests that there was marked improvement in 
both group and individual writing. The very com
plexity that makes it difficult to apportion credit 
for such change may add strength to the instruc
tional situation. The salient features included 
these: time for writing, multiple drafts that 
allowed writers to see again and to refine their 
writing, peer feedback at several points, oral-to
written connections, as well as the group composi
tion and the technological facilitation stressed 
here. The interweaving of these strands may pro
vide redundancy of cues in multiple modes and 
reinforcement of one learning experience by 
another, helping high-risk students become more 
aware and more effective communicators. 

Moving language around, direct manipulation 
of written or oral text as a means of developing or 
refining concepts about language, seems applicable 
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to unsophisticated adults as well as to children 
(Hutson, 1982). Concrete external operations 
upon language, supported by group discussion, 
may become internalized as more abstract con
cepts about language units and their interrelation
ships, their functions in written discourse, and the 
processes of composition and revision. 
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