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ABSTRACT

THE EFFECTS OF TRAINING UPON THE
INCREASE OF TRANSACTIVE  BEHAVIOR
by

Lewis Alexander Brooks
Advisor: Professor David J. Bearison

Sixty boys and sixty giris in the first and second
grades of public and parochial elementary schools, following
pre-test with a score not exceeding two on a spatal rela-
tions task adopted from that used in Bearison, Magzamen, and
Filardo (1986) were randomly assigned to six groups of ten
dyads, composed of either two males, two females, or one
male and one female. Subjects in one group of each
described composition received training on the use of an
interaction strategy of providing an explanation for any
disagreement expressed with respect to statements or actions
expressed by partner during interaction, together with
instruction as to the benefits to be gained by use of such
an interaction strategy, while those in corresponding
control groups of like composition received neither training
nor instruction.

All subjects otherwise received identical treatment
with respect to length of exposure to both the training

task and the transfer  task. All dyadic‘ interactions were



videotaped, and subjects' use of eight interaction
strategies during both dyadic pre—~test and dyadic post-test
was tabulated and proportion scores derived. These were
regressed upon subjects' dyadic post-test and individual
post-test  structural index scores, repressnting the number
of correctly placed houses on the spatial-relations task,
to determine the relationship between the interaction
strategles used and the structural index scores achieved.
Additionally, subjects’ individual and dyadic post-test
scores were analyzed to investigate the effects of training
upon task performance.

Results showed that while both experimental and control
subjects " showed increases in structural index scores,

differences on this measure between the two groups were not

significant as to the dyadic post-test. On the individual
post-test, however, experimental subjects in male~male and
female-female dyads significantly exceeded their corres—

ponding controls, while no significant differences were
found between mixed-dyad experimental and control subjects.
On the comparison of the individual pre-test and post-test
structural index scores, experimentals and controls combined
showed significant difference favoring the individual post—
test structural index scores. Sizeable increases were found

in the expression of justified disagreements by experimental
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subjects, and a significant relationship was found between
the expression of verbal-enactive disagreements with
explanation and the structural index score, with a linear

regression line for this interaction strategy.



vii

Acknowledgment

I stand in the debt of countless kind and helpful
persons without whose support this research would never
have been completed. The order of mention should not be

taken to indicate the measure or wvalue of that support.

Dr. Kenneth Newman, my friend of many years, provided
many helpful contacts. I am especially indebted to Paula
Amaditz, Assistant-Principal of Benjamin Cosor Elementary

School, and her wonderful faculty and staff, as well as the
deliéhtful students and their parents. The warm support

of His Eminence John Cardinal 0'Connor, and Dr. Catherine
Hickey, Superintendent of Schools of the Catholic Arch-
diocese of New York, assured me of the warmest
welcome everywhere. To the principals, faculty, and
students of Most Precous Blood School, Walden; $St. Francis

of Assisi School, Newburgh; and St. John's School, Beacon, I

am everlastingly indebted for allowing me to carry out my
research as the beneficiary of such exceptional
hospitality.

Superintendent Richard Beruk, Principal Mary Scheutzow,

and Steven Gardner, all of the Lliberty Central School

District, provided much helpful advice and encouragement.
Classmates and colleagues at the University provided

stimulating and challenging discussion, as well as a great

well of ideas leading to the final form of this research.



viii

I am especially grateful to Sol Magzamen and Emily Filardo
for generously sharing their research experiences with me.
Lea Ausch favored me with a score of challenging questions
and suggestions and also scored some of the protocols for
inter-rater reliability.

Dr. Laura Martin graciously gave me several hours of
her time for discussion of the procedures for administering
the balance—~beam task. I am especially indebted to her for
making awvailable to me her own dissertation as well as the
materials used 1in the balance-beam task. Dr. William Damon,
then of Clark University and presently at Brown University,
very graciously furnished me with his manual for conducting
the balance-beam task.

My employers at Crystal Run Village always found it
possible to accomodate my every need %to assist me in my
studies at every level. I am deeply grateful to Mark
Lukens, Jim Lawler, and Jeanne Savona for their continuing
support and encouragement throughout the years, and also to
my colleagues for their encouragement over the vyears.

I am especially deeply indebted to members of both
the Department of Education and Department of Psychology
who, over many years, have so generously favored me with
their time and scholarly counsel.

I wish to express wvery special thanks to the members



ix

of my Committee for many years of close support, and to my
outside readers, Professors Herbert Saltzstein and Joseph
Glick. My initial interest in the topic grew out of a
seminar conducted by Professor Saltzstein with my advisor,
Professor David Bearison. Professor Glick still owes me a
seat in one of his seminars on Werner and Kaplan.

Professor David Rindskopf provided invaluable counsel on
design and data analysis. Professor Carol Tittle

directed me to very fruitful sources in researching
metacognitive studies.

To Professor David Bearison, my advisor and mentor

almost from the beginning, I bear an incalculable debt.
I owe him whatever discipline I have acquired in my thinking
and my practice. He taught me the importance of asking the

right questions and of never assuming that I had the right
answers. More than teacher, he has been both friend and
inspiration, and a standard to which I aspire.

Dr. Donald W. DeMott of SUNY/Geneseo was one of the
earliest influences in my academic life and has remained
a warm and generous friend and supporter.
. My colleagues at Orange County Community College, and
in particular my Chairman, Tom Harlach, have provided
every encouragement to me.

I wish also to thank my parents, who persisted in

their belief in me to their life's end; and my sister,



Roketta, and my family and relatives.

I offer this culmination of many years of study to my
dearest wife, Anna, whose unfailing support and encourage-
ment throughout all the years made possible this day. It
can truly be said that she was at my elbow and over my

shoulder line by line through all the years.



Table of Contents
Copyright Notice
Approval
Abstract
Acknowledgement
Table of Contents
List of Tables
List of Figures
Chapter I Introduction
Theoretical Background
Research Findings
Communication Training Studies
Metacognitive Training Studies
Summaty
Chapter II Conceptualization of the Present
Description of the Present Study
Theoretical and Research Guides to the
Present  Study
Hypotheses
Chapter III : Methods
Subjects
Materials
Procedures

Measures

xi

Page
ii
iii
iv
vii
xi
xiil

xiv

14
20
22
Study 23
24

26

28
39
30
31
35

48



Structural Index Score

Interaction Scores
Inter-rater Reliability
Chapter IV Results
Structural Index Scores: Individual Subjects
Structural Index Scores: Dyadic Subjects
Proportion Scores of Interaction Strategies
Regression Analyses of Interaction Strategies
on Dyadic and Individual Post-test Structural

Index Scores

Chapter V : Discussion

Substantiation of the Hypothese

General Assessment of the Findings

Relationship of the Interaction Strategies to
Outcomes on the Dependent Measure (Structural
Index Scores)

Limitations Affecting Internal and External
Validity of the Findings

Educational Implications of the Findings

Suggested Future Research

References

xii

48
49
52
53
53
57
59

64

71
71
75

86

94

99

102

103



No.

List of Tables
Description
Participation of Groups in the Different
Phases of the Study
Mean Structural Index Scores and Standard
Deviations by Group for Individual and
Dyadic Pre—~test and Post-test

Mean and Standard Deviation of Proportion

of Strategies During Interaction on Dyadic

Pre~test

Mean and Standard Deviation of Proportion

of Strategies During Interaction on Dyadic
Post-test
Inter-Correlation Matrix for Variables

Regressed on Dyadic Post-test Structural

Index Score

Inter-Correlation Matrix Tfor WVariables
Regressed on Individual Post-test

Structural Index Score

xiii

Page

27

54

69

61

65

68



No.

List of Figures

Description

Model and Copy Panels Showing Position of

Subjects During Task

Orientations of the Model Panel As Seen

By Subjects

Balance-Beam

Signalling Device

Diagram of Typical Arrangement of the
Test Area

Proportion of Verbal Oisagreements With
Explanation on Dyadic Pre-test and

Dyadic Post-test by Group

Regression of Subjects' Verbal-Enactive

Disagreements With Explanation Proportion

Score on Individual Post-test Structural

Index Score With Individual Pre-test

Structural Index Score as Covariate For

All Subjects

xXiv

Page

33

34

36

37

39

63

79



Chapter I

Introduction

The belief that knowledge is rooted 1in social origins
can be traced as far back as Baldwin (1897). Mead (1934)
assigned a preeminent role to social interaction in the

acquisition of learning, and Vygotsky (1962, 1978) provides

a description of development that depends entirely upon the
character of the social interaction of the parties. The
characteristics of the sociodialogical process differ
markedly, however, from one theory to another. In social

learning theory, for example, the process is largely
imitative (Bandura, 1977), while in WVygotsky's theory the
process consists of the gradual relinquishment of "other-
direction" by the expert and the assumption of self-
direction by the learner through the mechanism of interior

speech (Vygotsky, 1962). Piaget (1977, 1985) provides an

explanation of development that is based wupon the notion of
sociocognitive conflict, that is, the confrontation of
opposing systems of reasoning and opposing constructions of
reality. Because the present study investigated questions
raised in connec~tion with Piaget's theory, it is

;ppropriate to consider the central tenets of Piaget's

theory at somewhat greater length than those of the other

theories referred to in this theoretical overview.



Theoretical Background

The purpose of the present study was to increase suc-—
cess in joint problem—solving activity by training subjects
to use a specific interaction style, to give explanations
for all disagreements, however expressed. Piagetians refer
to this as a "conflict behavior". In the discussion of
Piaget's theory, the focus will be upon that aspect of the
theory that deals with the process of sociocognitive
conflict.

Piaget (1977, 1985) provides an explanation of cogni-
tive development based upon progression from lower to higher
stages in an invariant  universal sequence. This development
involves qualitative changes in intellectual state within
the individual. The cognitive end-state is always one of
equilibrium, which represents a relative harmony between the
existing knowledge structure and present experience.
Equilibration "refers to a process that leads from a state
near equilibrium to a qualitatively different state at
equilibrium by way of multiple disequilibria and reequili-~
brations (Piaget, 1985, p. 3; emphasis supplied). But net
all reequilibrations result in qualitative change.

Reequilibration often amounts to nothing more

than returning to previous states of equilibrium

without creating new equilibrated forms...The



reequilibrations most fundamental to development

result in equilibria that not only are new but

are also better than previous equilibria (p. 3).
Piaget also speaks of eptimiring equilibrations, by which
he means those that produce "better" equilibria. The
process of equilibration is first set in motion by a
disequilibrium, where existing knowledge structures are
unable to provide a satisfactory explanation for current
experience. The process is further borne along by attempts
of the organism at assimilaticn of the novel aspects of the
experience, defined as "the incorporation of an external
element...intc a sensorimotor or conceptual scheme of the
subject" (p. 5). If this attempt in the search for equi-
librium is unavailing, the organism attempts accemodation,
in which the existing knowledge structure undergoes major
modification in order to produce a structure capable of
providing a satisfactory explanation of the novel
experience. But although "disequilibria alone force the
subject to go beyond its current state...they do not always
lead to progress. They do so only when they give rise to
developments that surpass what has previously existed and
go on to specific reequilibrations* (p. 10).

Conflict is conceived as playing a kind of "triggering

role" in the overall process:



Conflicts constantly arise between subject and
object...However, they are much more frequent
during the initiael stages of...individual
development and...involve something very general
having to do with the subject's methods of

reasoning (p. 12).

The cognitive conflict central to Piaget's theory can be
produced by intra-individual perturbations that are induced
entirely by the disequilibrating effect of information of
an apersonal origin (Piaget, 1958; 1965). Piaget assigns a
superior role, however, to the effects of inter-personal
perturbations created by social interaction, in which there
is a conflict between the perspectives of self and others.

It is by a constant interchange of thought with

others that we are able to decentralize ourselves

and...to coordinate internally relations deriving

from different viewpoints (Piaget, 1950/1981, p. 164).
And further:

It is in fact very difficult to understand how

the individual would come to group his operations

in any precise manner, and consequently to change

his intuitice representations...without interchange

of thought...The grouping is therefore by its very



nature a coordination of viewpoints and, in effect,

that means a coordination between observers, and

therefore a form of cooperation between several

individuals (p. 164).

Bearison (1991) further elucidates this position thusly:

The key, then, to the social foundations of cogni-

tive development is in the social origins of decen-

tration as they arise from mutually conflicting

interpersonal centrations which are more explicit,

synchronous, and, hence, demanding of verification

and reconciliation...

The central tenets of Piaget's theory are thus seen to
focus upon development as a process brought about mainly
through social interaction, in which cognitive conflict
obliges the participants in the interaction to de-center
and reorganize their knowledge structures, thus producing
qualitative changes of a superior character.

Research Findings

Investigators studying social interaction and cognitive
change in problem-solving contexts have focused on such
Piagetian tasks as conservation (Piaget, 1950), balance-beam
tasks (Inhelder & Piaget, 1952), moral judgment tasks
(Piaget, 1932), spatial-relations tasks (Piaget & Inhelder,

1952; Doise, Mugny, & Perret-Clermont, 1975), and



coordination of perspective tasks (Piaget & Inhelder, 1956),
among others. This diversity in the nature of the tasks
and the expression of consistent patterns of behavior,
together with a consistent pattern of results, has provided
a more secure support for the findings themselves on the one
hand, and the conclusions drawn from them on the other.
At the same time researchers have gravitated toward the
investigation of questions central to, but not fully
answered by explicit elements of the theory, some of which
will be addressed here.
a. Disparity question. 0One of the earliest interests of
Piagetian researchers had to do with the ‘"disparity
question”, that is, the optimal developmental difference
between partners in the interaction for the achievement of
what Piaget referred to ac "optimizing equilibrations".

Piaget identified four main stages of development,
further divided into several sub-stages. The disparity
question focuses upon how close the interactors should be to
each other in terms of cognitive stage positionm in order to
produce the maximum amount of cognitive gain.

Turiel (1969) argued the superiority of a one-stage
disparity, but recent researchers have tended to favor lower
disparity conditions. Berkowitz, Gibbs, and Broughton

(1980¢) found that a one-third stage difference yielded the



best results, but also found cognitive gains for 20% of
dyads in a no-disparity condition in their study. 0Oamon
and Killen (1982) found that no-disparity dyads showed
substantially the same cognitive gains as subjects in
various levels of disparity-condition dyads. Kruger and
Thomasello (1986) found that pairings with age-mates--a no-
disparity condition——resalted in substantially higher rates
of transactive statements. Berkowitz and Gibbs (1983)
found further support for an earlier finding (Berkowitz et
al., 1980) that a one-third stage disparity condition was
optimal for advancement.

Walker's (1983) investigation followed the lines of a
traditional factorial, with four levels of the disparity
condition: pro-con-one, pro-con-zero, con-one, and pro-one.
(Pre and con respectively indicate the pro and contra
positions taken by the parties to the interaction; the
numbers represent the degree of stage-disparity between
subjects in each dyad). It can be seen that some dyads
exhibit both stage and position differences, while others
show only stage differences, with both parties taking the
same position on the subject under discussion. As in the
Berkowitz studies, the stimulus material consisted of moral
judgment dilemmas. Piaget's theory predicts the efficacy of

pro-con +1, con +1, and pro +1, since all these involve con-



flict between levels of reasoning of the separate members of
the dyads. Pro-con-zero, however, represents a somewhat
unique case in that it is a no-disparity condition and thus
requires the emergence of higher—-stage reasoning from a
conflict of inconsistencies within the subject's own stage
of reasoning.

Walker found that the greatest increases were achieved
by subjects in pro-con +1 and con +1 conditions--both
disparity conditions--which was fully in accord with expec-
tations. However, impressive, though lesser, gains were
also achieved by pro +1 and pro-con-zero subjects (i.e.,
those in no-~disparity conditions).

b. Cenflict process. Ames and Murray (1982) noted that
"although peer conflict and interaction have been shown to
promote cognitive development...ithas never been clear what
aspects of the conflict situation produce growth" (p. 894).

In their study of the interaction process, Damon and
Killen (1982) found that a rejecting and conflicting style
of interaction was inversely associated with advancement,
and that discussion to consensus was consistently associated
with cognitive gains.

Berkowitz and Gibbs (1983) examined the interaction
process and concluded that in order to be effective for

purposes of development, the interaction should be "trans-



active" in character, and to evidence "reasoning that
operates on the reasoning of another", rather than consist
of a mere succession of statements. They left unsettled,
however, the question as to what kinds of behaviors should
be considered "transactive".

The role of sociocognitive conflict in advancing
development has been described by Bearison (1982) as one in
which the individual, confronted by the arguments of others,
is obliged to re-examine his own thinking and to reorganize
it so that it retains an internal logic and consistency
sufficient to rebut challeriges raised against it. When
one's own thinking is found to be inadequate before these
challenges, a reformulation of one's position may be
required in order to insure that it continues to possess
logical consistency and coherence. Conflict is experienced
when the lack of coherence of one's own thought is first
realized and the process of reorganization is set in motion.

Bearison and his colleagues compared performances on
spatial relations task-solving by subjects working indi-
vidually and in dyads (Bearison, Magzamen, & Filardo, 1986).
They examined the interactive process in order to identify
important aspects of the process that distinguished those
dyads which benefitted from the interaction from those which

did not. The task was an adaptation from that used in Doise
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et al. (1975) and Mugny and Doise (1978), in which subjects
recreated a village scene from a model panel onto a copy
panel set at a 28° angle to the model panel. Subjects
between five and seven years old were randomly assigned to
the dyadic (experimental) and individual (control) condi-
tions, but were matched to produce intra-stage difference
ranging from a virtual no-disparity condition to a
moderately high disparity condition. A major purpose of the
study was to identify the wvarious types of conflict behavior
expressed during the interaction and to determine which
kinds were expressed most often in successful dyads. Five

kinds of conflict strategies were coded:

1. Verbal disagreement with explanation.

2. Verbal disagreement without explanation.

3. Enactive disagreement.

4. Verbal disagreement with explanation, plus enactive.

5. Verbal disagreement without explanation, plus enactive.

Among the most important findings was that "... we
were able to identify critical aspects of the process of
social interaction that distinguished some experimental
subjects (i.e., dyads) who made significant cognitive gains

and those who failed to do so" (p. 68). They concluded that
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it appears that sociocognitive conflicts require

more than the expression of task-relevant contra—

dictions. Oisconfirming statements must be justi-

fied during interactions if they are to facilitate

some effective type of cognitive reorganization (p. 69).

Their findings lent support to a conclusion that what may
often be lacking in the no-disparity dyad is a consistent
interaction method embodying a disconfirmation-with-
justification type of behavior.

An additional finding of the same study was that male
dyads expressed more verbal-disagreements-with-explanation
than female dyads. Since they also found that this type of
conflict behavior accounted for cognitive gains more than
any other single conflict behavior, such a pattern suggested
that the process of sociocognitive interaction is different
for males and females.

c. Gender differences. In a subsequent study Bearison
and Filardo (1986) re-examined the videotaped interactions
of the earlier study and coded them for instances of inter-

personal agreements. They reasoned that the earlier finding

of fewer verbal-disagreements-with-explanation for girls may
have been due to greater task orientation on the part of the
boys and more active efforts to maintain social affiliation

on the part of the girls, consistent with the explanation
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advanced by Gilligan (1982). Had that hypothesis been
correct, then girls would have been expected to express

a greater number and proportion of interpersonal agreements
than boys. Additionally, they sought to determine if
interpersonal agreements would be positively correlated with
cognitive gains.

Contrary to expectations, they found that boys in fact
expressed a significantly greater proportion of confirma-
tions (agreements) than girls, and that confirmations were
positively related to cognitive gains. The combined find-
ings of the two studies thus showed that both confirmations,
and disconfirmations-with-explanation are positively related
to cognitive gains, and that boys show higher rates of both
behaviors than girls. It thus appears—--on the surface at
least--that boys benefit more than girls from sociocognitive
interaction of the consensus~producing type in problem-
solving activity, and that unless some way can be found to
engage girls more actively in this kind of interaction under
these kinds of task conditions, they cannect be expected to
show success rates equal to those of boys.

d. Balanced vs. wunbalanced interaction. Damon and
Phelps (1987) speak of the '"central dimensions of peer dis-
course'" as being equality and mutuality of engagement.
Equality has to do with the authority relationship between

the interacting parties. By definition, a "peer"
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relationship is one between equals, as distinguished from
one between, say, child and parent, teacher and student, and
employer and employee. In the first two examples, age alone
is sufficient to establish asymmetry in the relationship; in
the third example it is the difference in the amount of
power wielded by the two parties, such that one is more
likely to feel constrained in his actions than the other.
Mutuality of engagement, on the other hand, speaks primarily
to “"extensive, intimate, and connected engagement" (p. 8)
between the interacting partners. It belabors the obvious to
say that asymmetrical relationships tend to limit the amount
of mutuality of engagement that can be expected to emerge
during interaction. It should be no less obvious, however,
that interaction between peers may be equally lacking in
mutuality of engagement. The question of balance in peer
interaction is simply a measure of the degree of mutuality
of engagement characterizing the interaction.

The most recent decade has seen the emrgence of studies
of peer interaction processes for the purpose of identifying
key contributors to the process of change. Damon and Killen
(1882), in a training study of distributive justice con-
cepts, found th;t childen who disagreed'with one another the
most showed the least amount of change, while those who were
receptive to the ideas of others showed the most change.

Bearison et al. (1986), in thelr study of spatial-relations
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concepts in young children, found that large amounts of
conflict produced little gain, but that moderate conflict
was positively related to change. A close reading of both
studies makes it clear, however, that the unproductive
conflict to which they refer is that which is obstinate and
unyielding and for which no rational justification is
offered. Obwviously, any interaction characterized by such
behavior cannot be expected to show much in the way of
"mutuality of engagement" (Damon & Phelps, 1987).

Balance in interaction requires that both parties vary
their roles, alternately offering their own ideas and criti-
cizing those of their partner. Both parties participate in
an active way, offering their own ideas and constructively
analyzing those of the other. For it is such “interactions
that draw children in to the logic of the problem [that]

facilitate intellectual progress" (Damon & Phelps, 1987).

Communication Training Studies

Training studies have been widely used by Ffiagetian
researchers. Subjects have been trained to conserve
quantities (Bearison, 1969; Brainerd, 1974; Siegel, Roeper,
& Hooper, 1968); and to improve communication skills (Fry,
1966, 1969; Shantz & Wilson, 1972; Chandler, Greenspan, &

Barenboim, 1974). The training of subjects in communication
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skills is of particular interest in terms of the present
study, which undertook to train subjects in a specific style
of interpersonal communication in order to improve success
rates in cooperative problem-solving activity.

The utility of training necessarily requires that
certain outcomes result. Campione (1987) observed that

demonstratons that performance on a specific task

can be improved...is not particularly overwhelming.

Therefore, the immediate and standard questions con-

cern the maintenance of and generalizability of the

instructed routines.

If the answers are negative, the instructional

effects, although theoretically interesting,

remain of dubious practical significance.
The effectiveness of the training in the studies to be
reviewed must then be judged against these criteria.

Fry (1966) attempted to train subjects to adjust their

communications to meet the needs of the listener, an ability

(e}

commenly called ‘“referential communication" ability.
Pieget (1957) had pointed out that young children fail to
consider the needs of the listener by differentiating their
own knowledge from that of others because of their egocen-

trism. This had been shown to be the case even when the

difference in knowledge on the part of the listener was
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dramatically emphasized by blindfolding the listener in the
presence of the speaker, who would then narrate a descrip-
tion of an event or condition outside the knowledge and view
of the listener (Flavell, 1961; Bearison & Cassel, 1975%).
In the Fry study subjects were required to focus upon some
discriminating features of a number of cards in a series
where all cards possessed some features in common. The
subjects had to so describe the card as to enable the
listener to later choose the target card from the series.
Trained subjects did tend to be briefer and to include
lesser amounts of irrelevant information, but the informa-
tion conveyed was usually inadequate to make possible a
reliable discrimination on the part of the listener. Fry
(1966) thus failed to meet any of the criteria for a
successful training study.

A later study (Fry, 1969) had subjects take turns
playing the role of speaker or listener in a group situation
in which the speaker had to give directions to the listener
as to how to perform a particular task in one instance, and
in another to describe a card in a series of similar cards
with sufficient specificity to enable the listener to select
the target card as in Fry (1966). Trained subjects were
able to recognize the differing needs of the listener and
adjusted the communicated information accordingly. However,

the training effects were not generalized to tasks other
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than those used in the training, thus once again falling
short of the criteria set forth in Campione (1987).

Shantz and Wilson (1972) attempted to increase communi-
cation proficiency by using training procedures that focuéed
primarily upon making the needs of the listener more salient
to the training subject. Their procedure was similar to
that employed by Fry (1969), in that it required a speaker
to provide a description of a design adequate to enable a
listener to reproduce the design accurately and in entirety.
Next the speaker was made to describe the design to another
subject, but this time only in such detail sufficient to
ensble the listener to select the design from among a group
in which some possessed featurec common to all the designs
in the series. Subjects took different roles, as in Fry
(1969), first as speaker and then as listener, to enable
them to experience a dependence upon receiving adequate
communications from others, with the thought that this would
make them especially wvigilant in making certain that as
speakers they would communicate adequate information to
others.

The results showed significant training effects, in
that only experimental subjects showed significant gains.
Experimental subjects showed an increase in the communica-

tion of useful information that was three and one-half times
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greater than that shown by contrcl subjects, and a small
decrease in the communication of useless information as
against an fncrease in the communication of useless informa-
tion by <control subjects five times greater than the
decrease on the part of the experimental subjects. However,
transfer effects were so modest as to provide virtually no
support for a conclusion of generalization.

A study by Chandler, Greenspan, and Barenboim (1974)
utilized training in role-taking and referential communica-
tion skills for the purpose of improving the social adjust-
ment of institutionalized emotionally disturbed children.
They reasoned that developmental deficits in role-taking and
referential communication skills could be remedied through a
training program that would then show "measurable improve-
ments in social competence." Subjects were residents of an
institution for emotionally disturbed children and ranged in
age from 9-14 years (# = 11). One group, numbering sixteen
subjects, met for two hours a week for ten weeks and
received role-taking training. As part of their training
these subjects undertook to make video films to be used in
training others deficient in role-taking skills to overcome
their deficits. The experimenters reasoned that this medium
would aid the subjects to emancipate themselves from their
own egocentrism. A second group, also sixteen in number,

met during the same time frames and received referential
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communication training markedly similar to that in Shantz
and Wilson (1972). A third group of sixteen subjects served
as the control group and received no training of any kind.
Both the referential communication experimental subjects and
the role-taking experimental subjects showed significant
training effects on post-training measures. About one year
after completion of the training phase of the study, insti-
tutional caregivers were asked to rate the expermental sub-
jects in terms of positive behavioral change. Improvements
in pre- to post-test scores on the training measurement
instrument were found to be positively associated with
improvements in social adjustment on the rating scale used
by the caregivers. The authors themselves concede, however,
that a number of uncontrollable institutional and familial
forces operating upon the subjects could also be seen as
bearing heavily upon any change in behavior, so that it
would not be possible to establish a clear linkage between
the training and subsequent behavioral change. Over and
above that, however, the use of rating scales of any kind,
and especially non-standard rating scales, gives rise to the
possibility of extensive subjectivity on the part of the
raters as well as wide variability in the criterial judg-
ments of those raters that calls into question the amount of
reliance that can prudently be placed ;pon such measures.

Finally, there is no indication that any such ratings had
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been made immediately prior to the training, which would
make it impossible to make a direct comparison of pre- and

post-intervention behavioral ratings.

Metacognitive Training Studies

The beginning of research on what today we call meta-
cognition is generally traced to the work of Flavell and his
associates (Flavell, Friedrichs, & Hoyt, 1970; Flavell,
1971), and is defined as '"knowledge and control of [one's]
own cognitive system" (Brown, 1987). However, work by both
Baldwin (19@9) and Thorndike (1917), to name but two
examples, would be considered metacognitive in nature by
psychologists today, clear evidence that interest in
developing greater subject control over cognitive perform-
ance is not at all new. The metacognitive character of the
present study is clearly evident in its aim to influence
subjects to consciously alter communicative style in order
to improve cognitive performance.

The problems in achieving success in metacognitive
training studies have tended to be two-fold in nature. The
first, generally referred to as a "production deficiency"

problem, describes those cases where the trainees do in fact

learn the instructed behavior, but for some reason fail to
employ it in cases where its use is clearly indicated. The

second is a problem common to all training studies, that of
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failure to generalize the trained behavior to tasks other
than that on which the training was given. The first of
these problems can be seen as peculiar to metacognitive
training studies, while the second applies to training
studies in general (Bearison & Isaacs, 1975).

Early researchers such as Brown and Campione speculated
that an important explanation!for this ‘"production defi-
ciency" might be found in the fact that the trainees were
unconvinced of the usefulness of the trained behavior and
therefore failed to make a deliberative effort to make use
of it. Kennedy and Miller (1976) had found that by giving
repeated advice about the usefulness of a rehearsal strategy
they were able to increase subjects' use of that strateqy.

A more direct test of the benefits of "informed" versus
"blind" training is provided in a study by Brown, Campione,
and Day (198@), in which subjects who were informed about
the usefulness of the trained strategy showed a higher use
of the strategy than subjects who received training but no
information about usefulness. Similarly, Ringel and
Springer (198¢) succeeded in getting third-graders trained
in a memorization strategy to transfer the strategy to a new
task after the experimenter explained the benefits of use of
the strategy as part of the training. Approaches to solving
the generalization problem in metacognitive training studies

have typically relied upon simply instructing the subjects
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about generalizability as part of the training, or upon
instructing the subjects in multiple contexts as a direct
demonstration of generalizability (Belmont, Butterfield, &
Borkowski, 1978). The younger the subjects, the greater the
preference shown for wverbal instruction as opposed to

demonstration.

Summary

The results of recent research indicate that cognitive
performance can be improved in dyadic interaction (Ames &
Mmurray, 1982), even in no-disparity dyadic conditions
(Walker, 1983), and that improved performance is related to
the frequency of tranmsactive behavior (Berkowitz & Gibbs
(1983). Among the more important transactive behaviors
is justified disagreement, which has been found to be
positively related to successful cognitive performance
(Bearison et al., 1986). Confirmations is also a signifi-
cant transactive behavior, in that it, too, is positively
related to succeessful cognitive performance (Bearison &
Filardo, 1986).

Efforts to train subjects in modification of communi-
cation style have a mixed record of success, with the most
notable success having been achieved in studies in which

subjects were advised as to the efficacy of the trained
behavior in enhancing performance outcomes (Ringel &

Springer, 1580).
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Chapter II

Conceptualization of the Present Study

The present study undertook to train subjects engageﬁ
in cooperative problem~solving activity to give explanations
for disagreements relevant to problem~solving. The purpose
of the training was to make explained disagreement & general
feature of the interaction style of the subjects. Since
Bearison et al. (1986) found this behavior to be signifi-
cantly associated with cognitive gains, its incorporation
into the interaction style was expected to increase the
likelihood of creating "optimizing equilibrations" (Piaget,
1985) and thus result in significant cognitive gains for
those who incoporated the trained behavior into their
general interaction style.

An additional purpose of the present study was to
extend the findings in Damon and Killen (1982), and
Walker (1983), that low-~disparity conditions between
interacting partners are capable of producing significant
cognitive gains. The present study sought to demonstrate
that the likelihood of such gains being realized is sig-
nificently increased by the use of a beneficial interaction
style, and that explained disagreement increaes the produc-

tiveness of the interaction.
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The present study also sought to provide an experi-
mental test of the finding of a relationship between
explained disagreement and cognitive achievement in
Bearison et al. (1986) by demonstrating that training could
increase the frequency of occurrence of this behavior in
problem-solving interactions, with a corresponding increase
in cognitive achievement.

The present study also sought to owvercome, or at least
to reduce, the gender differences found in Bearison and
Filardo (1986), by training girls to modify their inter-
action style so as to increase the frequency of occurrence
of explained disagreement in problem-solving interactions,
in that this behavior has been shown to be significantly
associated with cognitive gains in boys.

Description of the Present Study

The present study used an equal number of male and
female subjects, assigned to three control groups and three
experimental groups. Subjects in all groups were paired in
dyads as follows:

Control Group: Male Dyads
Control Group: Female Dyads
Contreol Group: Mixed Dyads
Experimental Group: Male Dyads
Experimental Group: Female Dyads

Experimental Group: Mixed Oyads
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The present study utilized spatial-relations task items
adopted from Bearison et al. (1986). All subjects were
initially pre-tested individually on two trials of the
spatial-relations task. Subjects who correctly placed more
than one house in either of the two trials were eliminated
from further participation and replaced by another subject
of the same gender, so that only unsuccessful subjects on
the individual pre-~test participated in the study.

Following randomized assignment to dyadic groups,
subjects were then dyadically pre-~tested on items of the
spatial-relations task, with the dyadic pre-test being
videotaped for all groups. Training, consisting of
instruction and practice in giving explained disagreements,
was given only to the three experimental groups. The
practice task for training consisted of balance-beam items
adopted from Damon and Phelps (1987), following Siegler
(1976). At the conclusion of the training, experimental
group subjects were instructed as to the potential benefit
to be realized from use of the trained interaction strategy.

Immediately thereafter all groups were dyadically post-
tested on additional items of the spatial-relations task.
All dyadic interactions were videotaped. Finally, an
individual post-test was administered to all subjects on
items of the spatial-relations task. fhe individual post-

test performances were not videotaped.
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Participation of the various qgroups in the different phases

of the study is shown in Table 1.

Theoretical and Research Guides to the Present Study

One of the aims of the present study was to demonstrate
anew that dyadic inter—-action is efficacious for cognitive
advancement, and that dyadic performance is capable of
accomplishments superior to those of individual performance,
even When both partners are non-knowers (Piaget, 1985;
Bearison et al., 1986; Berkowitz & Gibbs, 1982). Individual
pre~test before dyadic interaction and individual post-test
following dyadic interaction are capable of providing a test
of this contention.

A further aim of the present study was to increase
expression of the trained behavior in the interaction style
of experimental subjects. Experimental dyads should thus
show an increase pre- to post-training, and should also
show significantly higher expression of the trained behavior
than control dyads.

An expectation of the present study was that experi-
mental dyads would score significantly higher structural
index scores on the dyadic post~test compared with the
dyadic pre-test; woculd score significantly higher structural

index scores on the dyadic post-test compared with control



Table 1

Participation of Groups?® in the Different

Phases of the Study

Group

Control: Males
Control: Females
Control: Mixed

Experimental: Males

Experimental: Females
Experimental: Mixed

n = 20 for each group

w
1
=
n

Spatial Relatiomns Task
Balance Beam Task

T
s
]

Pre-test Train-
(5-R) ing
Ind. Dyad (B-B)

X X
X X
X X
X X X
X X X
X X X

Post-test

(8-R)
Ind. Dyad
X X
X X
X X
x X
X X
X X
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dyads on the dyadic post-test; and would score significantly
higher structural index scores on the individual post-test
compared with control subjects on the individual post-test.

Hypotheses

1. Both experimental and control subjects will show a
significantly higher individual post-test score compared
with the 1individual pre-test score.

2. Experimental subjects will show & significantly higher
individual post-test score compared with control subjects'
individual post-test score, using the individual pre-test
score as covariate.

3. Experimental dyads will show significantly higher
dyadic post—-test scores compared with their own dyadic pre-
test scores.

4. Experimental dyads will show significantly higher
dyadic post—-test scores compared with control dyads' dyadic
post—-test score, using the dyadic pre-test score as
covariate.

5. Experimental dyads will express a significantly higher
proportion of explained disagreements in interaction during
the dyadic post-test compared to interaction on the dyadic
pre-test.

6. Experimental dyads will express a significantly higher

proportion of explained disagreements in interaction during
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the dyadic post-test compared with control dyads during the
dyadic post-test.
The present study also undertook to investigate the

following questions, for which no hypotheses were offered:

a. What will be the nature (linear, curvilinear) of the
relationship between explained disagreements and structural

index scores on the dyadic and individual post-tests?

b. Will there be a decrease in gender differences in the
pro—portion of explained disagreements for experimental

dyades after training?

c. Will experimental subjects in mixed-gender dyads
perform as well as experimental subjects in same-gender

dyads on the individual post-test?

d. Will there be gender differences in structural index
scores for female dyads compared with male dyads on the
dyadic post-test; or for experimental female subjects
compared with experimental male subjects on the individual

post-test?
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Chapter III
Me thods
Subjects
Subjects (N=120) consisted of an equal number of males
and females enrolled in first-grade and second-grade classes

of five public and parochial schools of the Lower Hudson

valley Region of southeastern New York, mainly of middle-
and lower middle-class background. Except for five Asians
and seven Blacks, subjects were Caucasian. While the
representation of Blacks in the sample was less than the

proportion of Blacks comprising the total student body, the
representation approximated the proportion of Blacks in the
grade 1levels of interest at the parochial schools. That
this was not true in the public school part of the sample

is explained by the fact that participation required
consent of the parents, and parents of Black students did
not consent to participation in the same proportion as
parents of white students.

In the letter sent by the respective school principals

to the parents, a general explanation of the nature of the
study and the activity the children would perform was
provided; no information was provided however, as to the
objectives of the study. At the first four schools subject

selection took place in the following manner: students were
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administered an individual pre—-test on a spatial-relations
task. Students scoring more than 1 on either of the two
trials were eliminated from further participation. As a
result the number of males and females participating in the

study was not necessarily equal within all schools, although
the number of students of both genders participating always
comprised an even number in order to permit the forming of
dyads. The students  thus obtained were randomly assigned to
one of the six dyadic conditions, subject to requirements
of gender, in such manner that all schools were represented
at least once 1in each dyadic condition. In the case of the
fifth school, students were similarly qualified by scoring

not more than 1 in each of two trials &and then were randomly

selected for assignment to dyadic conditions not yet filled
as a result of prior random selection and assignment. In
the final sample, none of the original four schools was
represented less than once nor more than three times in any

of the six dyadic conditions.
Materials

Spatial-relations task. Two cardboard panels, approxi-

mately 50 cm. x 49 cm., with sheets of graph paper affixed
thereto and marked in millimeter squares, as described in
Bearison et al. (1986), were used in all pre-tests and

post-tests, both individual and dyadic. On each sheet
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in the same location, an irregularly shaped piece of blue
transparent plastic ("mark") was affixed to serve as the
reference-point, set off to one corner of the panel. With
each panel was a set of color-distinctive toy houses of cor-
respondingly equal size; that is, the red house on the model

panel was the same size as the red house set to the side of
the copy panel, and the same was true with respect to the
blue and vyellow houses as well. On the model panel the
houses were already positioned when the model panel was
first exhibited to the subject(s). To the immediate right
of the copy panel, which was positioned at an angle of 9@°
to the model panel with the "mark" rotated 180° from the
corresponding “mark" in the model panel, an identical set
of toy houses to be used in the reconstruction of the depic-
tion in the model panel was placed, as shown in Figure 1.
During the individual and dyadic pre-tests and post-tests,
the orientation of the copy panel relative to the model
panel remained throughout as shown in Figure 1.

The various rotations and orientations of the model
panel in pre-tests and post-tests were adopted from Bearison

et al. (1986) and are shown in Figure 2.

Balance-beam task. A balance-beam with interval-scale

positions set at equal distances from the fulcrum on both
sides was used in conjunction with the dyadic training

phase of the study. The task was adopted from Siegler
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Model and Copy Panels Showing Position of Subjects During Task

(From Bearison, Magzamen & Filardo, 1986)
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(1976; 1981), Martin (1983), Tudge (1985; 1986), and Phelps
et al. (1987). The construction of the apparatus was such
that it allowed for the positioning of weights of equal
measure at equidistant points on both arms of the beam,
which was held level by blocks so that no change in the
attitude of the beam was possible until such time as the
experimenter removed the support holding the beam in place
at a level attitude. The balance-beam as used is shown in
Figure 3.

Signalling device. Each subject in the three experi-

mental groups used & signalling device during training that
resembled a wheel, with a hub and radiating arms stretching
out from the hub, but lacking the outer rim that forms the
circumference of a wheel. At the outer extremeties of the
radiating arms were distinctively colored hemispheric disks
of pliant plastic material which, when squeezed or indented
by the act of depressing them, simultaneously emitted an
audible signal and a flashing red light rotating sequen-
tially from one bulb to another in a circle. This signal-
ling device is depicted in Figure 4. The use of the signal-

ling device is explained under Procedures.

Procedures

Individual Pre-test. All subjects were initially tested

on an individual pre-test, consisting of two arrangements of
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Figure 4

Signalling Device
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the spatial-relations task adopted from Bearison et al.
(1986), and identified as arrangements (a) and (n) in
Figure 2 (p. 34). The order of presentation was counter-
balanced across subjects.

Subjects were individually brought into the test area,
a classroom measuring approximately 45 feet in length by 27
feet in width for the largest, and approximately 37 feet by
22 feet for the smallest. The rooms were familiar to the
students because they were used in one case as a music room
for all students in the school, and in another case as an
activity room by students in the lower grades. In one of
the schools a section of the library was used. A typical
arrangement of the room is depicted in Figure 5. In all
cases the test materials were set at the far end of the test
area. Following a brief period during which the experi-

menter established rapport with the subject, the experi-
menter led the subject to the area where the task materials
were already set up on a table, with the model panel in
orientation (a) as depicted in Figure 2 (p. 34). Each
subject was then given the following instructions,

corresponding to those given in Bearison et al. (1986):
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Figure.. 5

Diagram of the Typical Arrangement

of the Test area
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This is the way it looks where (a boy/girl)
went swvimming in the lake here. This is called
a model. Here (pointing) is where he is swim—
ming with his friends. And these are houses

all around the lake. When he finishes swim—
minag, he comes out of the lake and sees the
houses like this. HNow, you can spend as much
time looking at this model as you want, but you
must not touch or move anything on it, all right?
Now, let’'s go around and stand in front of the
copy here. #hat I want you to do is to put the
houses on the copy so that when he comes

out of the lake, he will see the houses

exactly the same way that he sees them coming
out of the lake in the model there (indicating).

You can go back and look at the model as much

as you want, and you can change anything on the
Copy if you decide that it doesn’'t look right the
way you have it. Do you understand? But
remember, you mustn't touch or move anything on
the model.
The instructions were repeated in full before the pre-
sentation of the second arrangement, but were discontinued

if the subject insisted that he knew what to do. Subjects
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who correctly positioned more than one item in either of
the two trials were eliminated from further participation.
Seventeen subjects were eliminated and replaced by other
qualifying subjects.

Dyadic Pre-~test. Subjects were randomly assigned to
dyads in six groups of ten dyads each, with gender distri-
bution as follows:

(1) Control Group: Male Dyads

(2) Control Group: Female Dyads

(3) Control Group: Mixed Dyads

(4) Experimental Group: Male Dyads

(5) Experimental Group: Female Dyads

(6) Experimental Group: Mixed Dyads
Subjects were brought to the test area in pairs, according
to group, as determined by the random assignment to the
groups indicated above. The procedure, including the
instructions, was in every respect identical to that in the
Individual Pre-test, except that the instructions were
modified to satisfy the requirements for dyads, and was
adopted from Bearison et al. (1986), as follows:

Now, when you put the houses down on the
copy panel {[indicating], you must both
agree as to where each house belongs and
how it should face. Do you both understand

that? Good. VYou can take as much time as you
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want, but you must not touch or move anything

on the model [indicating], and when you work

on the copy you can discuss it with each other

as much as you want. But you have to agree

just how the houses should be. Do you have

any questions?
Two arrangements, identified as (m) and (o) in Figure 2
(p. 34), were presented on the model panel in counter-
balanced order. The activity during the Dyadic Pre-test was
videotaped. All subjects were administered the Dyadic Pre-
test in pairs.

Dyadic Training. Training was given only to dyadic

subjects in the experimental groups.

The investigator presented the signalling device and
explained and demonstrated its operation, had each subject
demonstrate knowledge of how to use it, and then said:

The three of us are going to have a little talk
about something and we will practice using the
signalling device during our talk. Listen
carefully. If you [indicating] , say something and
I don't agree with it, T will press my button on
the signalling device. What do you think will
happen? That's right [pressing it], it will make
a sound and the light will come on. Now this is

the really important part. When I press the
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button, I have to give a reason why I don't agree,
do you understand? And the same will be true if
you [indicating] disagree with something I say, or
you disagree with something he says, you must-—-—-
What must you do? That's right: you will press
your button and then say why vou don't agree. Is
that clear to both of you? O0Okay, this is what we
will talk about:
I think we should stop having the whole summer
off from school and have regular classes the way
we have them the rest of the year. [In actual
practice a number of different topics were used,
since the only purpose was to elicit disagree-
ments and practice presses of the button on the
part of each of the dyadic subjects.]
The invectigator sustained the discussion to provoke as many
disagreements as possible so that subjects received ample
practice in the expression of disagreement, the use of the
signalling device, and the expression of a reason for dis-
agreement. The investigator took care to use the signalling
device when expressing disagreement and to give a reason for
each disagreement. The investigator also prompted and
admonished subjects who failed to use the signalling device
or failed to provide a reason for disagreement. ©Once satis-

fied that the subjects fully understood the use of the
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signalling device and were expressing reasons for disagree-~
ments, the investigator then proceeded to the next phase of
the training, saying:
All right, I can see that poth of you understand
very well what you are supposed to do: You are to
press your button on the signalling device if you
don't agree, and say why you don't agree. HNow
the two of you will get some practice by
yourselves. I want to show you what you'll be
doing next.
After presenting the balance-beam and weights, the experi-
menter continued, a¢ in Martin (1983):
Do you know what this is? [Most said it was a
scale]. Well, yes; it 1is kind of like a scale,
only we call it a balance-beam. What does it
remind you of? That's right; it reminds you of
a see~saw. Aand it works just like a see—-saw.
I want both of you to look very carefully at
how the weights are arranged on both sides of the
balance-beam. MNow each of these weights weighs
exactly the same. Now when I take my hand away,
one of three things can happen: it can tip to
the right side, like this;: or to the left side,
like this; or it can stay even, like this. I

want both of you to agree what the balance-beam
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will do, just the way you agreed on where the
houses should go. I will accept only one answer
and it has to be one that both of you share. You
should discuss it out loud. If one of you says
something and the other doesn't agree, then you
will . . .That's right; you will press your button
on the signalling device and say why you don't
agree. Is there anything you don't understand?
The inwvestigator then preseqted 10 items from the balance-
beam task in Phelps et al. (1987). During the practice
sessions on the balance-beam items, the investigator
admonished and prompted the subjects whenever one of them
failed to press the button on the signalling device or
furnish a reason during the course of exprescing disagree-
ment. Following the completion of the 186 items, the
experimenter made the following statement, following the

practice of Ringel and Springer (1982):

There is a very good reason you've been
practicing to give a reason every time you
disagree, and that's because we know it will
help you to do things a lot better when you
work together if you remember to always say
why you disagree, not just in what you're

doing now, but in almost everything. So no
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matter what you are doing, remember to give a
reason every time you disagree with someone, and
you'll find you'll do much, much better. Will

you remember to do that? 6Good.

The entire activity during the training was videotaped.

Balance-Beam Task: Control Group Dvads. Ten balance-—

beam i1tems adopted from the task in Phelps et &l. (1987) and
identical to those presented to Exerimental Group Dyads
during the training were presented to the dyadic subjects in
Dyadic Control Groups 1, 2, and 3. The instructions given
were identical to those given to dyadic subjects in Dyadic
Experimental Groups as to the nature and operation of the
balance-beam and the need for agreement in predicting the
attitude of the balance-beam* However, nothing was said
about providing reasons for disagreement as was done in the
cace of the three Experimental Groups, and none of the
dyadic subjects in the three Control Groups ever saw or had
explained to them the use of the signalling device, nor were
they told of the benefits of providing reasons for disagree-
ments during dyadic activity.

The entire activity during work on the balance-beam
task was videotaped for all dyads in the three Control
Groups.

Dyadic Post—-tect. The Dyadic Post-test was adminis-

tered immediately following the balance-beam task to dyads
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in 21l groups, both Experimental and Control, and consisted
of arrangements (g) and (h) of the spatial-relations task
adopted from Bearison et al. (1886) and depicted in Figure 2
(p. 34). Dyadic partners were the same as in the Dyadic
Pre~test. Prior to the Dyazdic Post-test the investigator
removed the signalling device which had been used during

the training of dyade in the three Experimental Groups.

The investigator customarily gave no explanation for the
absence of the signalling device, but advised the dyadic
subjects that they were to “do exactly asbefore", except
that they would not be reguired to give the disagreeﬁent
signal when disagreeing, as had been done during work on the
balance beam activity. Instructions were otherwise the
came a@¢ in the Dyadic Pre-test, except that when both

subjects in the dyad indi

=1

(9]

Ted that they were already
adequately familiar with the instructions, the instructions
were discontinued.

All interactions during the Dyadic Post-test were
videotaped for all groups, both Experimental and Control.

Individual Post-test. Immediately following the Dyadic

Post-test,subjects were individually administered the
Individual Post-test, consisting of arrangements (c) and

(d), counterbalanced, of tha spatial-relatione task adopted
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from Bearison et al. (1986), as depicted in Figure 2. The
Individual Post-test was administered to all subjects, from
both the Experimental and Control Group dyads. The adminis-
tration and instruction corresponded in every respect to
that in the Individual Pre-test. Since subjects worked
alone, no mention was made of the need for agreement.
Because there were no interaction behaviors to be observed,
owing to the individual condition of the subjects, none of
the performances were videotaped.
Measures

Following Bearison et al. (1986), the accuracy of the
copies in the spatial-relations activity wase measured by a
structursad Index score. Likewise, Jinteraction scores of the
subjecte in the dyadic activities represented the number of
obcervations of specific interaction strategies.

Structural index score. Following the procedure used

in Bearison et al. (1986), this score represented the
accuracy of the placement of a house in the spatial-
relations scene in terms of the orientation of the front
side of the house relative to the mark. Transparent graph
paper was used to verify accuracy, as in Bearison et al.
{(1986). A placement waes deemed correct and received a
structural index score of 1 if the house faced and was

parallel within 3e° with the same edge of the base on the
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copy as on the model. The position of the house in terms of
distance from the mark, or from another house in the scene,
or from any edge of the base, did not affect the score on
this index. Because there were three houses in each scene,
the structural index score for any given scene had a range
of 8 to 3, Since two spatisl-relations arrangements were
presented in the pre- and poct-tect phases of the study,
the total possible structural index score for single
subjects in individual conditions, and dyads in the dyadic
conditions, ranged from @ to 6.

Interaction scores. These scores applied only to the

dyadic interactions and were obtained by viewing videotapes
made of the dyadic interactions and scoring them according
to a coding system to indicate the occurrence of task-~
relative transactive behaviors between dyadic partners.
Codings (a) through (e) were adopted from Bearison et &al.
(1986); (f) from Bearicson and Filardo (1986); and (g) from
Ausch (in preparation). Coding (h) was devised for this
study in order to examine the possible inverse relationship
between persistent, unjustified reiteration of previously
stated positions and performance scores (in this case, the
structural index score), first raised by Damon and Killen
(1982), and later by Bearison et al. (1986).

Verbal disagreements without explanation. Any orally

expressed statement that contradicts an immediately
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preceding statement or a prior action of the other member
of the dyad.

Verbal disaqreements with explanation. Any orally

expressed_statement that contradicts an immediately preced-
ing statement or a prior action of the other member of the

dyad in which the contradicting statement is supported by a
task-relevant explanation (e.g., "I don't think so, becaucse
you have the short side pointing the wrong way"; but not, "I
just don't like it that way'", or "It just doesn't look right

that way").

Gestural disagreements. Shaking the head No to an

action or propocssl of one's partner, or indicating by
pointing to a different arrangement and indicating assent to

that arrangement.

Enactive disagreements. Changing an arrangement pre-

viously made by one's partner.

Verbal-enactive disagreements. Verbal disagreement, as

defined under that heading above, accompanied by a displace-
ment, as defined under enactive disagreements above. Since
;irtually all such disagreements coded included some kind of
explanation, it was found to be unnecessary to include

separate categories for this behavior.
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Confirmations. Verbalizations or gestures (e.g., head

nod) which supported a partner's task-relevant statements or
activities. Repeated confirmations of the same statement

or activity were counted only once, and confirmations of
one's own statements or activity were not counted at all

under this category.

Commands. Statements directing one's partner to make

a specific placement.

Reaffirmations. Reiteration of & previous statement

or disagreement, whether verbal or gestural, without
offering an explanation (where none had been provided in the
previous instance), or without enlarging upon or modifying
an explanation previously given. Reaffirmations amount to
blind, insistent positions that make no appeal to the
reasoning of the other, but simply attempt to overwhelm by
the force of repetition and intensity.

In addition, all interaction strategies coded above
were further coded to indicate whether they constituted the
immediate response of that subject to the disagreement~with-
explanation of the other member of the dyad, for the purpose
of determining how disagreements with explanation influenced

the behavior of one's partner.
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Inter-rater reliability. Reliability of the scoring of the

protocols was determined by two independent coders scoring
interactions from the protocols of randomly-selected dyads
from two of the ten dyads in each of the six dyadic groups
for a total »f twelve, representing twenty per cent of
dyads. All of the protocols were scored across all of the
dyadic conditions, i.e., Dyadic Pre-test, Training (limited
to Experimental Condition dyads), Balance-Beam Task, and
Dyadic Post-test. The frequency of inter-rater agreements
was summed and divided by the total number of agreements
plus disagreements (NS. of Agreemente / No. of Agreemente +
No. of Disagreements) after Bearison et al. (1986).

The inter-rater reliability for all interaction
strategies combined was .93, with reliability for
individual interaction strategies ranging from .88 (five

beheviors coded) to 1.060 (eseventy—-seven behaviors coded).



53

Chapter IV

Results

Two general types of data were generated from the
procedures used in this study, Structural Index Scores and
Proportion Scores for the Interaction Strategies. Struc-
tural Index Scores were defined as the number of correct
placements on the spatial-relations task by individual
subjects or subjects in dyads. Interaction Strategies
Scores referred specifically to the behaviors of dyadic
memberse during dyedic activity on the spatiszl-relations
task.

Structural Index Scores: Individual Subjects

Following the Individual Pre-test on the spatial-
relations task, subjects were randomly assigned to one of
three dyadic groups (same-gender/male, same-gender female,
or mixed-gender) and one of two conditions (control or
experimental). This resulted in the creation of six groups
of ten dyads each: Male-Male Control; Female-Female Con-~
trol; Male-Female Control; Male-Male Experimental; Female-
Female Experimental; and Male-~Female Experimental. The
Means and Standard Deviations of structural-index scores
for the groups thus formed are shown in Table 2 for the
Individual Pre-test, Dyadic Pre-Test, Individuasl Post-test

and Dyadic Post-Test,
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Table 2

Mean Structural Inﬁex Scores and (Standard Deviations) by

Group Tfor Individual and Dyadic Pre-test and Post-test

Individual Dyadic

Pre-test Post-test Pre-test Post~test

Group
Male Controls .60 1.85 1.2¢0 2.7¢@
(.75) (1.93) (1.23) (1.70)
Female Controls .75 1.99 1.290 2.60
(.97) (1.74) (1.55) (2.01)
Mixed Controls .85 2.15 i.80 2.890
(.75) (2.03) (1.63) (2.10)
Male Experimentals .59 3.45 3.40 3.80
(.88) (2.39) (1.78) (2.39)
Female Experimentals 1.0 3.50 2.00 3.20
: (.79) (2.37) (2.49) (2.70)
Mixed Experimentals 1.15 3.10 3.50 3.70

(.75) (2.31) (2.46) (2.45)
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Although assignment to the six dyadic groups had been
carried out randomly, it was observed that subjects in all
three dyadic groups in the control condition scored sub-
stantially lower on the Individual Pre-test Structursal
Index Score than subjects in the corresponding dyadic
group in the experimental condition. To determine if these
observed differences were significant, & one-way ANOVA was
carried out on the the Individual Pre~tect Structural Index
Score for Male—-Male Control and Experimental Dyads, for
Female~Female Control and Experimental Dyads, and for Male-
Female Control and Experimental Dyads. In all three instan-
ces, the observed differencec in the meancs for the recspec-
tive groups were found not significant.

Howewver, because of the abesolute size of these observed
differences in the means, a decision was made to use the
Individual Pre-test Structural Index Score as a Covariate in
analyses testing the effects of interaction or changes in
subjects' performances on post-interaction tacsks.

Structural Index Scores: Individual Subjects

A 2 (Gender: Male, Female) x 3 (Group: Same-Gender/
Male, Same—-Gender/Female, Mixed-Gender) x 2 (Condition:
Control, Experimental) ANCOVA, using Individual Pre-test
Structural Index Score as the Covariate, was carried out on
the Individual Post-test Structural Ipdex Score. A Main

Effect was found only for Condition: £ (1, 111) = 6.2@,
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g .81. A post-hoc Newman-Keuls Test showed that Experi-
mental subjects in Male-~Male Dyads scored significantly
higher on the Individual Post-test Structural Index Score
compared to Control subjects in Male-Male Dyads: M = 3.485
ve. 1.85, p ( .85.; and that Experimental subjects in
Female-Female Dyads scored significantly higher on the
Individual Post-test Structural Index Score compared to
Control subjectes in Female-Female Dyads: M= 3.5 vs. 1,90,
g { .85. No significant differences were found between Male
Experimental and Control subjects in Mixed-Gender Dyads on
the Individual Post-test Structural Index Score, nor between
Female Experimental and Control subjects in Mixed-Gender
Dyads on the IndiQidual Post-test Structural Index Score.
There were no significant interactions.

_A t-test for dependent samples was carried out compar-—
ing the mean structural index score of all subjects on the
Individual Pre-test with the mean structural index score
of all subjects on the individual post-test to investigate
the general effect of dyadic interaction wupon individual
cognitive performance without regard to condition. Piaget
(1985) suggests that dyadic interaction should benefit sub-

jects generally, without regard to other forms of interven-

tion being used. Results showed a significant difference
between the Individual Pre~test and Individual Post-test

means, favoring the Post-test (# = .88, $0 = .79 wvs. M =
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2.66, SO0 = 2.22, resectively), fi19=9.57, p ( .0001.

A 2 (Gender: male, female) x 2 (Condition: control,
experimental) ANCOVA wwas carried out on the Individual
Post—test.Structural Index Score, using the_Individual Pre-
test Structural Index Score as covariate. Again, a signifi-
cant main effect was found for condition, # (1, 115) = 8.93,
A < .81. Analysis by post hoc Newman-—-Keuls test showed that
experimental condition subjects scored significantly higher
compared with control condition subjects on the individual
post—test structural iAdex score, controlling for pre-test
differences ( # = 3.35 v 1.97, p { .05 ).

There was no main effect for gender. Following train-
ing, there was no significant difference between female
subjects and male subjects iﬁ the experimental condition on
the individual post-test structural index score ( # = 3.40 v
3.35 ).

There was no significanﬁ interaction effect gender
by condition on the Individual Post-test Structural Index

Score.

Structural Index Scores:.Dyadic Subjects

Following random assignment of subjects to the six
dyadic groups, 2l)l dyads were administered a Dyadic Pre-—
test, consisting of arrangements m and o from the spatial-

relations task adopted from Bearison-"et al. (1986), as shown
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in Figure 2 (p. 34). The Means and Standard Deviations of
the structural-index score for the six dyadic groups on the
Dyadic Pre-~tecst are shown in Table 2 (p. 54).

It was noted that for each of the three Control con-
dition groups the Mean Structural Index Score on the Dyadic
Pre-test was lecss than for the corresponding Experimental
condition groups. To determine whether or not the differ-
ences Were statistically significant, a one-way ANOVA was
carried out on the six levels of the Group variable with the
Dyadic Pre-test Structural Index Score as the Dependent
Variable. There was a significant effect for Group: £ (5,
54) = 2.87, p ( .0@%. A pocst hoc comparison by the Newman-
Keuls method showed that Experimental condition dyads in
Male-Male groups had significantly higher Dyadic Pre-test
Structural Index Scores than corresponding Control condition
dyades in Male-Male groups ( ¥ = 3.40 vs. 1.20; p ( .01). No
other differences were found to be statistically signifi-
significant. On the basis of this finding, it was decided,
as in the case with the Individual Post-test Structural
Index Scores, to use Dyadic Pre-test Structural Index Scores
as the Covariate in analyzing Dyadic Post—-test Structural
Index Scores on the spatial-relations task.

A 2 (Condition: Control, Experimental) x 3 (Group:

Male~-Male, Female-Female, Male-Female) ANCOVA, with the
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Dyadic Pre—-test Structural Index Score as the Covariate was
carried out to analyze the Dyadic Post-test Structural Index
Score. The Means and Standard Deviations for the Dyadic-
Post—-test Structural Index Score for the six groups is shown
in Table 2 (p. 54). No significant Main Effects or Interac-

tions were found.

Proportion Scores of Interaction Strategies

The coded interaction straetegies described under
Measures were computed as to frequency from the wvideotapes
made during the dyadic pre-test and post-test for the six
dyadic groups and the frequencies obtained were converted to
proportion scores by dividing the frequency of scores for
each interaction strategy by the sum of frequency scores
for all interaction strategies combined. The Enactive
Disagreements strategy was collapsed into the Verbal-
Enactive Disagrements strategy because examination of the
videotapes showed that wvirtually all enactive disagteements
included verbal explanation. The Means and Standard
Deviations for the interaction strategies by group, for the
dyadic pre-test are presented in Table 3, and for the dyadic
post-test in Table 4. Prior to entering into statistical
analysis the proportion scores for the eight interaction

strategies were transformed by the arc-sine method.



Table 3

Mean and (Standard Deviation) of Proportion of Strategies

During Interaction of the Dyadic Pre-test

Control Experimental

M/M F/F M/F M/M F/F M/F
Strategies
Verbal Disagree-
ments w/Explan- .09 .02 .05 .26 .31 .21
ation (.10) (.03) (.08) (.12) (.21) (.17)
Verbal Disagree-
ments w/o .08 .15 .15 .08 .13 .08
Explanation (.05) (.11) (.09) (.06) (.13) (.08)
Verbal-
Enactive .28 .38 .26 .26 .14 .24

Disagreements (.09) (.15) (.11) (.10) (.09) (.14)

Gestural .03 .01 .05 .01 .00 .02
Disagreements (.03) (.04) (.10) (.01) (.01) (.05)

Commands .16 .10 .08 .10 .07 .07
(.11) (.07) (.08) (.07) (.06) (.07)

Confirmations .19 .23 .37 24 .27 .32
(.07) (.13) (.19) (.11) (.28) (.15)

Reaffirmations .17 .10 04 .07 .07 .06
(.14) (.14) (.07) (.10) (.13) (.12)
M=Male F=Female

Note: Vertical columns total less than 1.00 where there are
no expressed behaviors by a dyad in the group.

60
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Table 4

Mean and (Standard Deviation) of Proportion of Strategies

During Interaction on the Dyadic Post-test

Control Experimental

M/M F/F M/F M/M F/F M/F
Strategies
Verbal Disagree-
ments w/Explana- .08 .03 .03 .29 .10 14
tion (.09) (.05) (.07) (.36) (.17) (.17)
Verbal Disagree-
ments w/o .15 .06 .09 .03 .05 .00
Explanation (.18) (.10) (.17) (.07) (.16) (.00)
Verbal-
Enactive .27 .53 .45 .33 45 44

Disagreements (.24) (.29) (.45) (.38) (.48) (.33)

Gestural .02 .00 .01 .02 .00 .07
Disagreements (.05) (.00) (.04) (.05) (.00) (.21)

Commands .12 .22 .18 .25 .00 .14
(.12) (.33) (.22) (.41) (.00) (.22)

Confirmations .21 .01 .10 .06 .00 .10
(.32) (.03) (.18) (.12) (.00) (.17)

Reaffirmations .16 .16 .03 .01 .10 .10
(.22) (.21) (.11 (.04) (.21) (.21)

M=Male F=Female
Note: Vertical columns total less than 1.00 where there are
) no expressed behaviors by a dyad in the group.



ANOVA on Proportion of Individual Interaction Strategies

A 3 (Group: Same/Male, Same/Female, Mixed) x 2
(Condition: Control, Experimental) ANOVA was carried out
individually on each of the eight interaction strategies
for behaviors expressed during the dyadic pre—-test. There
were no significant main effects or interaction effects
for any of the interaction strategies expressed during the
dyadic pre-test.

A 3 (Group: Same/Male, Same/Femzle, Miwvxed) x 2
(Condition: Control, Experimental) ANCOVA was carried out
individually on each of the eight interaction strategies for
behaviors expressed during the dyadic post-test, ucing
behavior expressed during the dyadic pre-test as
covariate. There was e significant main effect for Condi-
tion on the Verbal Disagreements with Explanation inter-
action stretegy, £ (1, 52) = 8.6, p (. 1. Pocst hoc analy-
¢is by the Newman—-Keuls method showed that on the Verbal
Disagreements with Explanation interaction strategy,
Experimental dyads expressed a significantly higher propor-
tion of this strategy compared to Control dyads ( X = .18 v
.85, p ( .85 ). A comparson of experimental and control
groups on use of this strategy is shown in Figure 6 for the
Dyadic Pre-test and Dyadic Post-test.

There was a significant main effect for Condition on

the Verbal Disagreements Without Explanation interaction
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Figure 6

Proporﬁion of Verbal Disaé%eements With Explanation By Group
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strategy, £ (1, 53) = 6.89, p ( .@i. Control dyade ex-~
pressed a significantly higher proportion of this interac-
tion strategy compared with Experimental dyads ( # = .10

v .83 ). There were no significant effects on any of the
other interaction strategies expressed during ¢the dyadic
post~test.

Regrecsion Analyses of Interaction Strategiec on Dvaedic

and Individual Post-tect Structural Index Scorec

A Regression Analysis was carried out regressing
stepwise and hierarchically Condition of the dyad during the
interaction phace of the study and the proportion scores of
the seven interaction strategies on the Dyadic Post-test
structural index score, ucing the Dyadic Pre-test structursal
index score as covariate. None of the independent wvariables
was found to be a significant predictor of the Dyadic Post-
test structural index score. The Inter-correlation Matrix
for the variables entered is presented in Table 5.

A regression analysis was carried out regressing step-
wice and hierarchically gender, group, condition, the inter-—
action strateqgies expressed by the subject himself or her-
self during dyadic interaction, and the interaction strate-
gies expressed by the subject's partner during dyadic inter-
action, on the Individual Post-test structural index score,
using the Individual Pre-test structural index score as

covariate.



Table 5

Inter-Correlation Matrix for Variables Regressed on

Dyadic Post-test Structural ‘Index Score

— s Sup

CORRELATIONS

—— a— &

——-r—-—-——L

l
|

|
l

PCTPSVEN

| variable | GROUP PRETEST | POSTTEST | CONDITN PCTPSEES |
| srour ] 1.eeess | -07043 | .6ese9 | -eeees | .16407 | -11131 §
| PRETEST | .®e7033 | 1.eeees | .c1886 | .38689 | .eessg | -.28752 |
| PoSTTEST |  .eeees | .61806 | 1.eeeeo | -19816 | —.12884 |} -159372
| coNpITN | .eeeee | .38609 | .19816 | 1.eeeeg | —.e1054 | .1es825 |
| pcTPsVEN | .164@7 | -.ees563 | —.12084 | -—~.01854 | 1.e@80@ | —.ese88:}
| PCTPSEES | 11121 | -208752 | -15e72 | .1e625 | —.esegs | 1.epeee |
| PCTPSCNF | —.87097 | .e7es9. ] .e9973 | ~.14045 | -—.33955 | -—.83677 -
} PCTPsTOR | —.B3B19 | 217371 | -13e78 | ~.e8181 | —.35989 | -.111e4.
| PCcTPSAFF | —.04382 | -—.25138 | -—.18457 | —.12583 | -—.10342 | —.9433;-‘.’
| PCTPSOEX | —.21223 | —.02868 | —.13771 | .33428 | -—.36882 | .913aS .
| PCTPSDIS | —.13893 | —.14992 | .84951 | —.27434 | ~—.31680 | -—.es5816:
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Table 5 (continued)

Inter-Correlation Matrix for Variables Regressed on

h i)'};adic Post-test Structural IndeX Score

|
| variable | PCTPSCNF | PCTPSCOM | PCTPSAFF | PCTPSDEX | PCTPSOIS
| &ereue ] —.e7e97 | -_ez3818 | —.83352 | -—_.21723 | -.13893
| prevEsT | .87es9 | 17372 | —.25128 | —.22885 | —.145s2
| POSTTEST | -293972 | 12378 | —.10457 | —.13771 | .94951
| coNnoITH | ~.142336 | -—.2E181 | ~—.12583 | -33428 | —.2743¢
| PCTPSVEN | —.22955 | -.25989°] —.18342 | ~—.36882 | -.21668
| PCTPSGES | —.889677 | -—.11104 | —.e4Z25 | .e1345 | -—.es501§
| PCTPSCNF | 1.eeeee | —.eises | ~—.15207 | .85813 | .ies82
| pcTPscon | —-.81528 | 1.eeeee | —.23184 | —.17789 | -86463
| PCTPSAFF"] =—.15287 | -—.22144 | 1.eeeee | .03320 | -—.13326
| PCTPSBEX | -984813 | -—-.17789 | .e3338 | 1.eeeee | -83713
| pciespls | .1es82 | .e6463 | —.13225 | .83712 | 1.oeeee

.t
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The Multiple A was significant, R = .56, £ (18, 101) =
2.%57, p { .@1. Condition of the subject during the dyadic
phase of the study, favoring the Experimental Condition,
wae a significant predictor, £ = .24, t = 2.34,

g € .85; and the subject's own Verbal-Enactive Dicagreements
with Explanation strategy expression was alsc & significant
predictor, with increaces In uvee of the Verbal-Enactive
Disagreements With Explanation strategy resulting in
increases in the Structural Index Score on the Individusl
Post-test, & = .22, qﬁ = 2.27, p £ .05. ﬁo other inter-
action ectrategies expresced by the subject or scsubject's
partner entcred cignificantly into the regreccion equation.
The Inter-correlation Maztrix for the wvariables entered ic
precented in Table €. The linear effect for the subject's
own Verbal~Enactive Dicagreements with Explanation strategy
use on the Individusal Poet-tecst structural index score ic

depicted in Figure 7.



Inter—Cortelation Matrix

. Table 6

for Variables _Regféésed on

- -

Individual Post-test Structural Index Score -

1 | .

. | CORRELATIONS . {
1 - 1
| 1 i e ] I ] |
| vaerieble | e=NDER | sRroupP | PRETEST | POSTTEST | CORDITR | PCT_DEXA |
| e2o=R ] 1.eseee | .eeees | -87373 | _.08377 | .eeeed | —.17469 |
| erRoup. | .eeeee | 1.oesee | .22171 | -—.e128683 | .eeeee | —.e7689 |
| PRETEST |  .e7373 | 11171 | 2.oeeed | .29eS5 |  .17985 | ~.89461 |
} pPosTiEsT | .ee377 | —.ei1e63 | -33e56 ] 1.ee823 ] -32327 |} .pe3eg |
| conoITR | .eeees | _.ee2ee | ° .i7ses | .22227 | 1.eeeee | _27se1i |
| PCT_DEXA | ~-.17469 | -—.e7s89 | —.e9s51 | .ee3e8 | 27501 | 21.eeeee |
| PCT_DISA | —.01882 | —.eS5784 | -83147 | -—.e3773 | -.1B1e2 | —_a7423 |
| pcTvEN_A | .13478 | .82455 | -—.e2720 | .e2552 | -—.e1951 | -.25e84 |
] PCTSESTA | —.89929 | .22224 | .88034 | -—.82249 | =-~.08232 | _es5136 |
| PCTCNFRA | —.00047 | .eez7s | 12879 | .85243 | ~.14282 | ~—.11842 |
| PCTCRNDA | - .12158 |  —~.e8514 | -—.19518 ] -—.25328 | -—.esess | .ee730 |
| PcTaFRMA | —.13247 | -.e7683 | -—.e8S74 | .e11S5 | 29778 | .zBS47 |
| PcD=x_B | -.20032 | -—.eg784 | -—.eS180 | —.12123 | -.1g1e3 | -22346. |
] PCTDIS B ] .12266 | .84455 |  .e3882 | .e2766 | ~—.e2e54 | —.2e87e1 |
| PCTVEN B | —.ee275 | .11778 | —.e4488 | -~.06317 | -~.€3636 | .ess72 |
| PcTessSTB | —.24015 | .11p24 | -.88656 | . .e1715 | —.es232 | 11285 |
| PCTCNFRB | —.087838 | .ee876 |} -311314 | .e8281 | ~.15894 | ~.111B4 |
| peicmnes | .e251@¢ | —.e8814 | -—.16975 | -.25558 | ~.B7125 | -99412 |
| PcTaFRm8 | —11e12 | 11778 | .eseiz | .1e352 | —.esSes | ~.e3179 |
i ! . I
| | - CORRELATIONS |
! -1 - .k
| . { | ! !
| variable | PCT_DISA | PCTVEN A | PCTEESTA | PCTCNFRA | PCTCHNDA | PCTAFRMA |
| ezNOER | —-.eissz | .15378 | -—.ees29 | -—.0e047 | 212148 | ~.232247 |
1 GRoupP | -—.es7e4 | .84485 | .11e24 | .e08756 | —.e8514 | ~-.e7689 |
| PRETEST | .83147 | -.e3720 | -830543 | .12979 | -—.13518 | _~-.ees74 |
| PesTTEST | —.e3773 | .e2852 | —.02249 | .es243 | -—.25380 | .e1ass |
] CONDITN | =-—.18183 | —.82991 | -~.095232 | —.14242 | -.esess8 | .2977e¢ |
| PCT DEXA | —.07423 | -.250884 | .85135 | ~—.11832 | .ee739 | .28B947 |
| PCT_DISA | 1.eeeee | —.18378 | —.02372 | —.e8642 | —.88915 | .22946 |
| PCTVEN A | —.a8378 | 1.eee®e | ~.23758 | -.28263 | -—.e7528 | -.287e1 |
| PCTGESTA | —.22370 | -—_23748 | =x.eesee | -—.eee73 | -—.12s5@ | .1328S |}
| PCTCNFRA | —.€0S528 | —-.22258 | -—.eB873 | 1.e6000 | —.37342 | —.11184 |
{ pcocrnpA | —.ee91S | —.e7528 | —.12S58 | -—-.17322 | 1.¢@30e | .09312 |
| PCTAFRMA | .22946 | -—,28761 | .11285 | —.21184 ] .es412 | 1.e0000 |
j PCTDEX_B |  .85722 | ~.2S456 | .Zz2978 | .e5523 | -—-.eEsez2 | —.87s23 |
] PcTDIS_ B | -.18485 | [2BS99 | —.15928 | -.09687 | —.e1Se3 | -~.25084 |
{ PcTvEN B8 | —.85635 | =13474 | =—.85325 | -.8656% | -—.082682 | ~.e3179 |
| pcveesTB | .23978 | -—.29028 | -24217 | T38es4 | —.13438 | .esi3s |
| PCTCNFME | .e5823 | —~.e9687 | .1gess | ..ieseg | -.15413 | ~-.11842 |
| PcTcuNDS | ~—.8ESe2 | -.e2883 | -~.13658 | —15413 | .76442 | .00730 |
| PcTAFRRS | .89746 | ~.09215 | ~-.061eS | ':.05813-‘4 —-.e3195 | .£5674 |

NOTE: Final Letter-A = Subject's Own Behavior
Final. Letter-B = Subject's Partner's Behavior

-
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Table 6 (continued)

69

_Ir;tér;(;or_re’lagbn Matrix for Variables .Regressed on

-

Indi;idﬁal Eost—test'Structuial Index Score

]
|
|

! l | = -1 . :
| varizble | PCTREX_2 | PCIDIS_2 | PCTVEN B | PCTESSTS | FOTONFE3 | PCTCRND3 }
| ezxpsr | —.20032 | .1z2ss | ~.@0275 | —.28815 | —.e72s8 | .e2518 |
] 6rouP | —.e3782 | .823553 | .11778 | .11e24 | -88876 | ~—.ees1s |-
{ PRETEST | —.e310d | .e2282 | ~.084483 | —.eE855 | ~irma | ~-.18975 ],
] PoSTiESY | —.3izaz3 | 82758 | ~—_es317 | .e172s8 | -es222 | —.2s858 |’
| coupzTNy | -—-.12133 | -—.e2e53 | ~—_e953S | -—.eozz2 | -—.28%25 | -—_.c7225 |
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Chapter V

Discussion

Substantiation of the Hypotheses

The present study had several major aims. One was to
demonstrate the efficacy of dyadic interaction as a force in
cognitive advancement, a finding earlier achieved in numer-
ous studies (e.g., Berkowitz & Gibbs, 1983; Walker, 1983;
Mugny & Doise, 1978). 1In the present study, both experi-
mental and control subjects performed the speatial-relations
taek individuslly, both before and after dysdic inter-
action. When the individual pre-test mean structural index
score, representing pre-dyadic performance, was compared
with the individual post-test mean structural index score,
reprecsenting post-dyadic performance, for experimental
subjects as a group and control subjects as a group, the
difference was significant for both groups.

Hypothesis #1 predicted that experimental and control
subjects would show significantly higher individual post-
test structural index scores compared with the individual
pre-test structural index scores.

Hypothesis #1 was fully supported by the findings in
the present study. The combined individual post-test
structural index score for all groups significantly exceeded
the combined individual Pre-test structural index score.

Clearly, dyadic interaction was a significant force in
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cognitive advancement for both experimental and control
subjects.

The second aim of the present study was to increase the
effectiveness of dyadic interaction in furthering cognitive
advancement by increasing experimental dyads' use of justi-
fied disagreements, an interaction strategqy found to be
positively associated with cognitive gains (Bearison et al.,
i98¢€). It was expected that experimental dyads would
show a significantly higher expression of justified
disagreements interaction strategies on post-training dyadic
interaction compared with pre-training dyédic interaction,
and also a significantly higher exprecscsion on the dyadic
post-test than control dyads; and that this significantly
higher expression would result in significantly higher
structural index scores on the dyadic post-test for
experimental dyade compared with control dyads, as well as
significantly higher dyadic post-test structural index
scores compared with their own dyadic pre-test structural
index scores. These expectations were embodied in
Hypotheses #5, #6, #4, and #3, respectively.

Experimental dyads expressed a significantly higher
proportion of explained disagreements during interaction on
the dyadic post-test compared with control dyads (p. 61).
Hypothesis #6 was thus fully supported by the results.

Hypothesis #5, however, was not supported by the
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results. Differences in the expression of explained dis~
agreements pre-training to post-training were not
significant.

Hypothesis #4 likewise was not supported by the
results. Although experimental dyads achieved a higher
structural index score on the dyadic post-test compared with
control dyads, the difference was focund not to be cignifi-
cant when adjusted by the dyadic pre-tect structural index
score ac the covariate.

A similar resvult was found with recspect to Hypothesis
#3. Although experimentel dyads achieved & higher struc-
tural index score on the dyadic post-test compared with the
dyadic pre-test, that difference was not significant.
Hypothesis #3 was therefore not supported.

A further aim of the present study was to demonstrate
that the cognitive gesins achieved by subjects in experi-
mental dyads during dyadic interaction would transfer
after training to individual performance, such that
experimental subjecte would achieve a significantly higher
structural index score on the individual post-test, compared
with control subjects on the individual post-test, as pre-
dicted in Hypothesis #2. The hypothesized result was found
on the analysic of the Individual Post-test Structural Index

Scores. Hypothesis #2 wae supported.
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On the investigation of the ancillary questions, no
significant relationship was found between the expression of
explained disagreements and structural index scores on
either the individual or the dyadic post-test. During
pre—-training dyadic interaction there was no significant
difference between male and female dyads in the expresszion
of verbal dicagreements with explanation. Following train-
ing, experimental subjects cshowed a significant increase in
the use of the wverbal disagreements with explanation
strategy compared with control subjects, but no cignificant
difference was found between malees and females in the
expression of this =strategy during post-training dyadic
interaction.

There was no statistically significant difference
between the individual post-test structural index scores of
same gender experimental group subjectse and mixed gender
experimental group subjectse. When adjucsted by the
dyadic pre—-test structural index score as covariate, there
was no statistically csignificant difference between dyadic
post-test structural index scores of male dyads compared
with female dyads, nor between experimental group males
and experimental group females on the individual post-test
structural index scores.

Summarizing, Hypotheses #1, #2, and #6 were all sup-

ported by the findings of the present study. Hypotheses #3,
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#4, and #5 were not supported by the findings of the present
study.

Generazl Assessment of the Findings

The central questions in any consideration of dyadic
interaction within the context of Piaget's theory have to do
with the superior efficacy of inter-individually as opposed
to intra-individually generated cognitive conflict in the
first instance, and with the mechanisms that drive the
process of inter—-individually generated cognitive conflict
ats the second consideration. The accumulating evidence of
research in recent years (e.g., Ames & Murray, 1982; Walker,
1983) suggeste that for most recsearchers within the
Piagetian approach the firct guestion is well csettled. Only
within very recent years, however, has much attention been
given to the second.

The present study was wundertaken primarily for the
purpose of investigsting important questions raised in the
theoretical writings and scholarly research of the past ten
years bearing upon such important aspects of the conflict
process as the identification of interaction strategies
having significant impact upon cognitive gains (Bearison et
al., 1986; Bearison & Filardo, 1986); the identification of
interaction strategies that cignificantly interfere with the
realization of cognitive gains (Damon & Killen, 1982;

Bearison et al., 1986); and the degree of mutuality
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optimally facilitative of productive interaction for the
realization of cognitive gains (Bearison et al., 1986; Damon
& Killen, 1982).

The present study, following Bearison et al. (1986),
focused principally upon the interaction strategy of
disagreements-with-explanation, an interaction strategy
Wwhich was found in that study to be cignificantly poeitively
associated with cognitive gains. The primary question sought
to be answered by the precsent study narrowed down to (1)
whether Bearison and his colleagues had identified a
universcsally efficacious strategy, effective in dyadic
interaction in general; and (2) whether it was possible to
generally modify the interaction style of subjects to the
end of generating significantly higher proportions of this
interaction strategy, should it be found to be universally
efficacious and not limited to the specifics of the Bearicon
et al. (1986) study.

The present study undertook to train subjects in the
use of the dissgreements-with-explanation interaction
strategy. It is evident that subjects trained in the use
qf this strateqy showed significant increases in the use of
thies strategy pre-training to post-training. In contrast,
control dyad subjecte, who did not receive training in the

use of this interaction strategy, showed no change in the
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use of this interaction strategy from the dyadic pre-test to
the dyadic post-test. Thus, the initial question is satis-
factorily answered: it is possible to increase the use of a
specific interaction strategy by subjects through training.
In the present study, however, the investigators did
not rely upon training alone to increase specific inter-
action strategy use. Rather, trained subjects were addi-
tionally instructed as to the benefits of uce of the trained
interaction strategy. Historically, one of the major
chortcomings of trainiﬁg studiee of this type has been f%the
failure of trained subjecte to utilize the training and
to generalize it to tacsks other than that on which the
training had been given. The present study was carried out
in such a way as to accomplich both objectives through the
use of "informed" training on the one hand (Brown, Campione,
& Day, 19806; Ringle & Springer, 1980), and also through the
uee of a "transfer task" in the dyadic post-test (Ringel &
Springer, 1980). As a result, the measured increase in
expression of the trained strategy by experimental dyad
subjects repcrted above reflects both a use of the trained
strategy and a generalization of the trained strategy to a
task other than that on which the training had been given.
In the present study subjects were trained to express
reasons for disagreements during dyadic interaction requir-

ing consensus in predicting the attitude of a balance beam
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following the placement of & number of weights on both sides
of the fulcrum. During this training subjects were reminded
by the experimenter to provide a reason for disagreement in
those instances when they expressed disagreement without
expressing a reason for disagreement. At the conclusion of
the training they were told by the experimenter that the
reason they had been trained to express reasons for
disagreements was because percsone who exprescsed reasons for
disagreemente performed much more succescsfully when doing
something with ancother percon than theose who did not give
reasons for disagreements. They were then observed for
expression of disagreements with explanation on the dyadic
post—-tect on the spstial-releations task.

The finding of a main effect for Condition on the
Verbal Disagreements with Explanation interaction strategy,
with experimental group dyads expressing a significantly
higher proportion of this interaction strategy compared with
control group dyads, was in complete accord with
expectations. This result had been predicted as the outcome
of training administered to experimental group dyads on this
interaction strategy and the instruction as to the benefits
to be gained from use of the strategy.

Although not explicitly offered, the assumption that

offering explanations for disagreements results in higher
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cognitive performance scores (in this case, structural-index
scores) is central to the present study; without it, there
would be no logical reason for instructing experimental dyad
subjects in the use of this interaction strategy. The
implicit argument of such a position is that the effect of
the explanation is to either directly lead to cognitiwve
reorganization in the partner to whom such explanation ics
offered, or to result in a subsequent exprescion on the part
of the partner to whom offered that ultimately leads to
cognitive reorganization in either or both of the partners.

What happened in the present study when subjects
offered explanations for disagreements? Recponses varied
from counter—-explanations (.36), questions (.13), to
reaffirmations (.12). In a cizeable number of incteances
(.28) subjects made no response whatever to partner's

explanation. Howewver, when partner repeated the explana-

tion--this occurred in slightly less than half the cases
where no responce was made in the first instance--subjects
typically gave counter-explanations or expressed agreement
with the explanation offered by partner. Reaffirmations
tended to be over-represented in a quite small number of
Ayads and virtually non-existent in the remainder, whereas
counter-explanations were more or less generally distri-

buted across and within conditions and groups.
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It is useful to examine the interactions of selected

dyads for the purpose of following the role of the wvarious

interaction strategies. This dyad consists of two girls
in the experimental condition interacting during the dyadic
post-test. On the dyadic pre-test they achieved a score of

3; on the dyadic post—-test they achieved a score of 5.
A (Picks up yellow house (c); undecided; starts to

place it at top of panel opposite lake).
B Uh—-uh; not there. (Lifts it, but unable to decide

where it goes).

A Here (pointing to previous placement). Don't you
see?

B No, not there. It's gotta face the blue one.

A Well, put the blue one—--- (Tries to place blue house

(a) opposite it)
B You see! It won't fit there.
A Well, it has to. VYou see (pointing to Model), it's

on a long side (of the panel).

B Well—-

A So it has to be here (placing it next to lake).

B No! (snatches it up). Can't you see it won't fit?
A Well, it has to. Look over there and---See, it's

on the long side, you see?
B But there's no water near it.

A Well, uh--well--
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You see, the water's here (pointing) and the blue
house is here (pointing).

But it's the long side.

Yeah, but away from the water. Let me--

I'm going to do it.

(Takes house and places it) Here. Now come look
and see (pulling her by hand).

(studying it). Well, I--I don't--

But you--

I'm gonna turn it like this...

Well, uh--that's okay. You see now?

Then the yellow one--

I'll---No, let me—--

I'll do this one. (Sets down (c¢) with long side
facing short side of Panel). But--no, I--shucks!
This isn't right. I--What are you doing?

This way (turning it with long side horrizontal
and parallel to base). Well. I...

Turn it more.

How?

The other way.

No it doesn't go that way.

Not like that. I mean this way (turning (c¢) so that the
front faces the base of the Panel). See?

Uh, well...
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A I'm gonna do the red one. Let me.

B (gesturing) Owver there?

A Well, it has to. There isn't anyplace else.

B Closer to the blue one.

A I'm gonna do this one.

B All right. You do it, then.

A (Places (b) with front correctly facing outer edge

of Panel).
B Closer to the blue one (mowving it).
A (Stares for about ten seconds, then shrugs).

Although the dyad has arrived at a correct placement of
the houses, neither of the two girls at this point has a
true understanding of the rule according to which correct
placement is determined (i.e., orientation in reference to
the lake). (A) believes that the length of the side of the
panel provides an infallible basis for placement; but she
ignores the fact that the panel has been rotated so that
what is close to her on the Model Panel must be away from
her on the Copy Panel. (B) arrives at the correct place-
ment, but she is guided by how much space the blue house
takes up. While this works for the blue house, which is
quite large, it clearly would not work for either the red or
yellow house, both of which fit easily into the space beside
the lake. Observe, however, that on the Second Trial of the

dyadic post-test, both girls appear to recognize the
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preeminent importance of the lake as a reference point,

while stil]l failing to grasp the requirement for mental

rotation. Here they show understanding of an important rule
not shown on the First Trial, though, ironically, because of
failure to use mental rotation, they achieve a lower score
than on the First Trieal.

B I'll do it now. VYou did it last one (picking up the
blue house; puts it down to one side without placing
it). No, this one (picking up yellow house). Uhhh,
here (placing it correctly by the lake, but facing
right, rather than toward lake).

A (picks up red house, then sets it down; turns yellow

house so that the front faces the lake). Not, that

way.
B But it's—-(motions to lake).

A Yes, but, you see this (pointing to lake).

B I had it by the water before.

A Yes, but... (takes B by hand and walks her to stand in

front of Model Panel; points to yellow house). See,

it's turned that way (pointing).

B8 Well, I had it that way!

A You didn't.

B I did!

A But it wasn't like that. I made it that way, see.

B It always was-like that.
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Uh-uh.

Well it's right now.

Yes; but I made it that way.

(ignores it; picks up red house and places it about
opposite the yellow house, faced correctly). Right?
Well...

Maybe it should be closer (moving it toward the center
of the Panel, but still correctly oriented).

(pushes it back some). That's too close. Now it's
right.

(makes to move it).

Leave it!

I wasn't going to move it. Only a little bit. Now
the blue one--

(picking it up). Here (placing it facing the outer
edge, between the lake and the red house).

That's too close.

Leave it.

But...(points to Model Panel; but neither girl moves
from in front of Copy Panel).

This is the way.

I don't-- That looks like an awful lot of space.
(points to yellow house) See?

Uh... Okay.

You see?
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B I said okay.

f and the red house--

B {(looks at researcher). All right.
A (nods affirmatively).

Here both girls accept the importance of the lake in
orienting, but the further the house from the lake, the less
importance they assign to the lake for orienting purposes.
Thus, for the yellow house, which is beside the lake, the
lake is recognized as the sole determinant of placement.

For the blue house, however, they return to the rule of
length~-of-side. (B) appears to recognize something is wrong
with the placement, but is unable to say what. Because of
this, she readily yields when challenged by (A). Since
there were only two trials on the dyadic post-test, we have
no further opportunity to observe the resolution of her
uncertainties in dyadic activity. Significantly, however,
on the individual post-test, free from the influence of her
partner, she apparently resolves the rule conflict according
to her own understanding, scoring S in the two trials
combined. Her partner scores 1, which is what she scored on
the individual pre-test. Although (A) had shown a more cor-
rect understanding than (B) on the first trial, she shows

evidence of decline on the subsequent trials after being
permitted to prevail on erroneous judgment during the second

trial on the dyadic post-test.
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Relationship of the Interaction Strateqgies to Outcomes on

the Dependent Measure (Structural Tndex Score)

Two general types of regressions of interaction stra-
tegy conflict scores on the structural index scores were
undertaken, first on the dyadic post-test structural index
score and then on the individual post—-test structural index
score. One purpose was to determine the relationship
between dyadic interaction strategies and the dyadic post-
test structural index score as evidence of the "transactive"
character of the identified interaction strategies
(Berkowitz & Gibbs, 1983). A second related purpose was to
identify the individual subject's own interaction strategies
and those of the subject's dyadic partner that most signifi-
cantly contributed to the subject's individual post-test
structural index score. These interaction strategies
would likewise be "transactive". Comparison of the two
groups of transactive behaviors would then reveal if any
differences existed between strategies that would be
transactive in the dyadic performance and those which would
be transactive in terms of their effect upon individual
performance.

Bearison et al. (1986) had found a curvilinear

relationship between cognitive change scores and wverbal
disagreements with explanation interaction strategy, in

which initial increases in expression of the strategy



87

resulted in corresponding increases in the cognitive change
score. Beyond a point, however, increases in expression of
the strategy resulted in reduced increases in cognitive
change scores. 1In the present study, on all interaction
strategies during the dyadic post-test the regrecsion line
either approached zero, or the number of caecses available for
the regression equation was too small to sustein & reliable
regrescion equation for the sample as a whole.

When the subject's own interaction strategies were
regressed on the subject's individual post-test structurezl
index score, @ significant positive linear relationship was
found for the verbal-enactive disagreements with explanation
interaction strategy. Verbal-enactive disagreements with
explanation exprecsed by the subject during dyadic interac-
tion were transactive (Berkowitz & Gibbs, 1983) in their
effect upon the subject's subsequent performance on the
individual post-test (Figure 8, p. 70). Such a finding is
concistent with the expectations of transactive character
found in Bearison et al. (1986), in their identification of
this stretegy for study of its transactive effects. While
no such effects were found in their study, the finding in
the present study lends further support to their position
that explanation, by providing challenge and requiring con-
sideration and response, possesses uniquely transactive

character in dyadic interaction.
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While at first glance these findings would seem to be
in conflict with those in Bearison et al. (1986), especially
with respect to the negative relationship for wverbal dis-
agrements with explanation interaction strategy of both
the subject and the subject's partner, closer examination
sths that the "conflict" may be more apparent than real.

It must be emphasized that the verbazl-enactive dis-
agreements with explanation interaction strategy, like
the verbal disagreements with explanation interaction
ctrategy, belongs to the clases of "justification" conflicts.
Instead of being a verbalized disagreement, it is a demon-
ctrated disagreement. and therefore an eleborated vercion of
the simpler interaction strategy, rather than an unrelsted
one. It is unreasonable to argue that the difference
between the two is such as to be mutually exclusive; in
fact, the verbal-snactive disagreemente with explanation
strategy includes every element of the verbal disagreements
with explanation strategy, but simply adds a further
element, that of demonstration. Accordingly, what is true
as to the verbal-enactive disagreements with explanation
interaction strategy does not of itself exclude the wverbal

disagreements with explanation interaction strategy.

The positive linear relationship between subject's own
expression of the verbal-enactive disagreements with

explanation interaction strategy on the one hand, and that
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of subject's partner on the other hand, and subject's
individual post-test structural index score, amounts to the
clearest possible indication of the preeminent role of jus-
tified frms of disagreement in the inter-individual conflict
process. It ie thus a reaffirmation of the BRearison et al.
(1986) selection of this interaction strategy for study.

The finding of a negative linear relationchip between
the subject's partner's reaffirmations interaction strategy
use and the subject's own individual post-test structural
index score supports the contention of Damon and Killen
(1982), that a negetive, conflicting style of interaction
such as is represented in this interaction strategy is
counter-productive to cognitive advance. Indirectly, this
finding alco lende further support to the beneficial effects
of justified disagreement, since the distinguishing charac-
teristic of the reaffirmations interaction strategy is one
of obstinate, repetitious disagreement or assertion without
offering any justification for one's position. Since such a
strateqgy provides no bacsis for inviting cognitive restruc-
turing, the finding of a negative relationship is not at all
gurprising.

One of the most important accomplishments of the
present study was the success of experimental female sub-
jects on the Individual Post-test. The mean structural

index score for females was nonsignificantly higher than the
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mean for experimental males, and significantly higher than
the mean for control males and control females, which was
true also for experimental males. Cne of the major aims of
the present study was to overcome differences in male-female
performance found in Bearison et al. (1986) by instructing
females in the use of an effective transactive strategy.

No such differences were found on the pre-test in the
present study, and this relationship was sucstained with
respect to experimental males, and superiority achieved over
both male and female control group subjecte. Moreover, by
its finding of a positive linear relationcship between &
Jusetification etrategy and cognitive performance, the
precent study has increacsed understanding of the trancactive
character of cpecific interaction strategiecc.

Some observations in the present study deserve
explanaetion. Some interactions were marked by extensive
interaction between the dyadic partners, while others were
characterized by very little or, in a few cases, virtually
norne at all. The instructions to the dyadic partners
emphasized that the subjects should jointly arrive at a
decision for each placement. In some cases this 1is what

actually took place; but those <cases were in the minority.

In many cases the subjects each went about making an
independent placement, and then afterward assessed the

accuracy of their own placement(s) and those of their
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partner. Such a result can be explained. In those cases
where subjects came to the task with a measure of confidence
in their ability to perform it, the perceived need for con-
firmation of their judgments by their peers was apparently
minimal (Beariscn, 1982). Accordingly, it is possible to
find high levels of success on the cognitiwve measure accom-
panied by paradoxically low frequencies of occurrence of
transactive behaviors that, under moest circumetances, would
tend to account for those cognitive successes.

Comparicon of Individual and DOyvadic Pre-tect to Post-tect

Changes on the Structural Index Score

On the Individual Post-tect both experimental and
control group subjects showed & significant increase from
the Individual Pre-test Structural Index Score. However, no
significant difference was found between the Dyadic Post-
test Structual Index Score and the Dyadic Pre-test Struc-
tural Index Score, eithef for experimental dyads or control
dyads. The average post-test score for the individual sub-
jects was in excess of 2-1/2 times the pre-test score; the
average post—test score for dyads was twice that of the
pre-test score for control group dyads, and from as low as
7% to as high a2¢ 806% of the pre-test structursl index score
for experimental group dyads. The question as to why a doub-
ling of the structural index score pre-test to post-test did

not constitute a significant increase requires explanation.



There were 128 subjects taking part in the present
study. Analyses of the structural index scores on the
individual pre-test and individual post-test used the
individual score as the unit of analyeis. Under these
conditions the likelihood of finding a significant effect
is increaced, even if the effect cize is relstively small,
because the number of degrees of freedom by which the
Wwithin-subjects sum of squares will be divided will recsult
in & smaller within-subjects mean square by which the
mean cquare for effect will be divided, therefore producing
a larger £ value and a lower p value. With 12¢ individual
subjecte, within-subjects degrecs of freedom amounte to 115.
The greater the number of cases, the lower the effect si:ze
required for minimel eignificance.

In the analyses of the dyadic structural index scores,
liowever, i1t is the dyad that ie¢ the unit of analyesis; con-
cequently, there are only 68 cacses instead of 120, and the
number of degrees of freedom is 53 instead of 111. Thus,
with fewer degrees of freedom to divide into the within-
subjects sum of squares, the within-subjects mean square
is larger, so that when divided into the mean square for
effect, the resulting F value is lower and the p value

higher. It is worth noting that control group dyads
showed a cignificant increase in the dyadic structural index

score pre-tect to post-~test, whereas experimental group
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dyads did not show a significant increase in the stuctural
index score pre-test to post-test. The object of these
observations is to illustrate how the design of the research
may act to mask results which, achieved under a different
design, would reach statistical significance. In the
present study, the primary focus is wpon the individual
post-tect, since it ic the structural index score of the
individusl subject after training that provides a measure of
the cognitive restructuring achieved through dyadic inter-
action that has been modified as a recult of training. The
ultimete value of the training, after all, is that it lead
to enhanced performance in the individual; enhanced per-
formance in a dyad that is not carried over to ite indi-
vidual members hac wvery limited theoretical and practical
implications. From a theoretical wviewpoint it would reduce
the effect of interaction to one of additive abilities:

the two members of the dyad working together would be able
to perform the tacsk, but the contribution of each member
would remain with himself alone. As on an assembly-line in
an automobile factory, each would contribute to the end-
product; but the work of neither would be influenced by the
other, and no shared understanding of the process would
emerge. In the procese of dyadic interaction, however, as
occurred both in the present study and in Bearison et al.

(1986), the end-product resulted from collaboration.
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Limitations Affecting Internal and External Validity of the

Findings

Some caution is in order, both in the conclusions to be
drawn as a result of observed differences between groups on
the one bhand, and in the generalization of the findings in
the present study to a larger universe on the other hand.

The first concern is whether or not the observed
differences between subjects in experimental and control
dyads were the result of the treatment alone. The treatment
in the present study consisted of training of subjects in
experimental dyads to give reasons for disagreements, with
subjects in control dyads not receiving such training. This
was the only Intended difference in the respective treat—
ments, and for the purposes of this argument it is assumed
that this was the only actual difference as well. It would
thus seem to follow that any observed differences on the
post-test measure would be due to the effects of the
experimental treatment.

The problem with this conclusion is that the training

was ot the only treatment given to subjects. In addition
to the training given to subjects in experimental dyads, a&ll
subjects—those in experimental dyads and those in control

dyads—-were videotaped during the entire dyadic interaction
process. All subjects were aware of this; they saw the

videocamera, they saw the experimenter ‘operate it, and they
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knew that they were being wvideotaped. That this knowledge
of being wvideotaped influenced subjects in their behavior

is immediately evident to anyone who wviews the videotapes.

A wvery large percentage of subjects clearly ‘'performed"

for the camera; and it would be not at all unreasonable to
assume that knowledge of being wvideotaped caused subjects to
behave differently than they might have had there been no
camera. From an experimental standpoint, then, wWwhatever
effects are found must be seen as the result of an inter-
action of the training (TY)with the videotaping (7, for
subjects in experimental dyads, and as a main effect for the
videotaping (7,) for subjects in control dyads. To say that
since both experimental and control dyad subjects were
videotaped that there is a "wash" as to the effect of the
videotaping on subjects in the respective dyadic conditions
is to ignore the role of the videotaping as a wvariable in
its own right. Thus where differences favoring the experi-
mental dyad subjects over control dyad subjects were found,
it cannot be confidently claimed that the treatment alone,
as opposed to the treatment interacting with the video-
?aping. accounted for such differences. Such a claim would
have required that parallel experimental and control groups
without videotaping be included in the experimental design

(Campbell & Stanley, 1963), and this was not done.
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The same concerns arise when efforts are made to
generalize such findings to a larger universe. The purpose
of the present research was to further the work of identi-
fying transactive behaviors begun in Bearison et al. (1986),
and to demonstrate that children could be trained to include
trained transactive behaviors in their general interaction
style, with a resulting advance in cognitive performance.
The use of the wvideocamera was simply for the purpose of
facilitating recording of the interaction process for the
purpose of more accurate coding of the individual behavior
strategies and was not intended to be an "active" part of
the investigation. But where, as here, there is clear
basis for a belief that the existence of the videocamera
may have stimulated behavior on the part of the subjects
that, in the absence of the wvideocamera, might very well
have been different or even nonexistent, the effort to
generalize these results to other children, however
octherwise similar, who will not have their interactions
videotaped, poses many problems.

Many of the potential problems discussed by Campbell
and Stanley (1963) probably played only a very minor role
in the present study. Taking history as an example, because

the Individual Pre-test was in all cases followed by dyadic
assignment, dyadic treatment/non-treatment, and the Dyadic

and Individual Post-tests over the next day or two, the
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probability of the occurrence of significantly different
experiences for treatment as opposed to control subjects

is likely to be very small. Moreover, the process of random
assignment to control and experimental groups reduces ewven
further the likelihood of any systematic differences along
group lines.

The possibility of statistical regression, however,
cannot be easily dismissed. This refers to the tendency for
group means to shift toward the universal mean in a popu-
lation where selection is based upon some extreme perfor-
mance score (Campbell & Stanley, 1963, p. 18). In the
present study, subjects were selected on the basis of
scoring less than two on each of two Individual Pre-test
trials (p. 40). Accordingly, all '"average" or '"above-
average" performing children in the available population
were eliminated from the sample, leaving only "below-
average" or certainly "least able" children in the sample.

Regression effects are thus inevitable accompani-

ments of imperfect test-retest correlation for

groups selected for their extremity (Campbell &

Stanley, 1963, p. 11).

An additional source of concern arises from the possi-
bility of effects traceable to the very fact of testing,
without any reference to the treatment. Under such a con-

dition, the very act of being tested on an artificial task
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is considered to exercise some influence. If one allows
that "test anxiety'" may act to depress performance, one
must allow the equal possibility that testing effects may
act to enhance performance. While this enhancement would "
presumably be approximately equal in both experimental and
control dyad subjects and thus play no role in producing
any differences between them found on either the Dyadic or
Individual Post-test, testing effects could contribute to
the pre-test to post-test gain. In such a case it could
hardly be said that the treatment alone accounted for the
pre—test to post-test gain, and failure to consider the
effects of testing, either as an independent variable or
as an independent wvariable interacting with the treatment,
videotaping, or both, will result in overestimation of the
effects of the treatment. Unfortunately, while design
changes would make it possible to overcome the effects of
videotaping, no such simple solution is available with
respect to possible testing effects in the present study.
The customary method of overcoming possible testing effects
is to employ a measure normal to the activity of the
subjects and to administer it under conditions indistin-
guishable from those under which it is normally taken.
This was not possible in the present study, since the
choice of task was determined by that used in earlier

cstudies, and use of any other task would have made it
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impossible to compare the findings in the present study with
those of previous studies upon which the present study was
based.

These questions are raised here as meriting considera~
tion when evaluating the results of the present study.
Further examination may lead to the conclusion that their
effects are likely to have been minimal and that they may
therefore be disregarded. O0n the other hand--and this
seems the more likely-—-they may require further investi-
gation before any satisfactory conclusions may be drawn
ae to the importance of the role they mey have played in

bringing about the results in the present study.

Fducational Implicaetions cf the Findings

What significance ought to be read into the findings in
the present study with respect to important educational con-
cernc’? Recent rececrch into small-group learning in
schools modeled on the sociolinguistic paradigm suggests
that educators are coming to realize that the process of
successful interaction is by no means easy to predict. It
had long been thought that gender, more than anything else,
tended to shape the character of interaction (Wilkinson,
1882). The resulte of the present study, however, do not
support such a conclusion. There were no main effects for

gender on any of the cognitive measures or interaction
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strategies. Condition of the subject determined performence
on the cognitive measure, and also determined use of the
trained strategy. Such @ finding holds out considerable
promise that the success of intervention, at least ac it
applies to the narrow purpose of the present cstudy, need not
be gender-influenced, and that interventions targeted to
address the needs of members of a specific gender can be
successful.

School learning tacks typically fall into one of two

clacsec. The first of thecse depende heavily upon rote

n

memotrization, the second upon the development of heuristics,
in many cases to aid in determination &< to the algorithm to
be applied in the solution of the problem. In the latter
class of learning task the dynamice of the interaction play
a critical role in determining whether or not the group will
arrive at the correct judgment, especially in cases where,
25 in the present study, neither of the parties to the
interaction possesces 3 knowledge as to the end-state sought
to be achieved. (It is to be remembered that in the present
study, &l of the participants had demonstrated inability
to correctly work out the solution.) By identifying inter-
action strategies most conducive to successful cooperative
performance, and in so doing reaffirming the earlier finding
in Bearison et al. (1986), the results of the precsent study

clearly indicate that the key to successful small-group



lo1

learning in the school lies in the development by the
teacher of efficacious interaction strategies as part of the
general interaction style of the students in advarnce of an
effort to promote small group learning of the subject
meteriel. It now asppears certain that the most efficacious
interaction strategy consists of giving explanations for
disagreements, whether verbel or demonstration with verbali-
zation (verbasl~enactive disagreement with explanation).

The present study has demonstrated thast it is poscible
to teach primary—-grade students to modify their interaction
style, provided that the studernts are mede to wnderstend the
benefits of the fnterection strategy they sre fnsfructed to
vee., While the precent study, by providing inc¢truction as
to the benefite of use of the strategy to &ll experimentzl
group subjects trained in the uce of the strategy, did not
provide for an uninstructed experimental group as a control
against the instructed groups(s), the influence of the
instruction in assuring increased use can be reasonably
inferred from the very substantial increase in the utili-
zation of the stretegy in the course of dyadic interaction
following training.

It has thus been demonstrated by the present study that
targeted interaction strategies can be introduced and/or
increased by training. The targeted interaction strategies

can act to improve cognitive performance, by promoting
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a style of interaction that is optimel for increasing the
potential for successful performance. Classroom teachers
may prepare their students for smell-group learning activity
by first training them in the use of identified transactive
interaction strategies, and then instructing them in the
benefits of use of the trained interaction stretegies. 0On
the basic of the results achieved in the present study, an

improved cognitive performance can be expected to result.

Suqqgected Future Fecearch

Bearicon et &l. (198€) succeeded in identifying a major
treancsactive behavior. The precent study hee demonstrated
that subjects can be trained to uce specific transactive
behaviore end that the uze of the trained behaviors will
produce an enhanced cognitive performance. It has added to
knowledge of transactive bchaviors, but much remaine to be
diccovered. There is a need fer further study of the
dynamics of the interaction procecs. Webb (1¢82~-a, -b)
studied interaction in groups that were composed of larger
numbers of participants at an older age, but the focus of
investigation in both studies was upon a single behavior,
of receiving replies to questions. What is needed is a
study of broader scope, capable of capturing a more complete

picture of transactive behavior.
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