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ABSTRACT

Six experiments were designed in crder to compare the
cooperative and competitive interaction of five—year-olds with that
of older children up to age 10. For all experiments, children of the
same age and same sex were matched in dyads. The children played
various two-person games where they could obtain prizes in a variety
of reward contingency conditions. The responsiveness of children to
certain situational characteristics was investigated. The need for
mutual assistance and the possibility for an equitable outcome were
considered as, and were expected to be, situational cues for
cooperative behavior. Conflict of interest and the possibility for an
inequitable outcome were expected to be cues for corpetitive
behavior. The results supported a general hypothesis that the
potential responsiveness of children to both cues for cooperation and
cues for competition increases with age. For older children, conflict
of interest was a particularly important determinant relative to
other deterrninants of cooperation and competition. For older
children, but not for five-year-olds, prior game experiences led to
greater cooperation. Sex differences did not generxally approach
significance. The results suggested that the predisposition of older
children to be competitive in conflict of interest situations caused
them to interact in maladaptive ways. (Author/DB)
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ABSTRACT

Six experiments were designed in order to compare the cooperative
and competitive interaction of five-year-olds with that of older chil-
dren up to age ten. For all experiments, children of the same age and
same sex were matched into dyads. The children played various two-
person games where they could obtain prizes in a variety of reward
contingency conditions.

The responsiveness of children to certain situational characteris-
tics was investigated. The need for mutual assistarce and the possi-
bility for an equitable outcome were considered as, and were expected
to be, situational cues for cooperative behavior. Conflict of interest
and the possibility for an inequitable outcome were expected to be cues
for competitive behavior.

The results indicated that when a situation was characterized by
the presence of cues for cooperation and the ausence of cues for com-
petition, children of all ages were cooperative. The older children,
however, were mcre efficient in cooperating. When a situation was |
characterized by competitive cues and the absence of cues for coopera- |
tion, older children were far more competitive than five-year-olds. i
When cues for cooperation and competition were present, interaction
was generally non-cooperative, and equally so for all age levels.
However, when the mixed-cue situation was designed in one case to make
the possibility of an equitable outcome particularly obvious, five-
year-0lds were more cooperative than older children.

When a situation was characterized by the presence of the cues for
cooperation, the absence of conflict of interest, and the presence of a
possibility for an inequitable outcome, older children were more co-
operative than younger children.

Altogether, the results supported the characterization of certain
cues as either cooperative or competitive. The results supported a
general hypothesis that the potential responsiveness of children to
both cues for cooperation and cues for competition increases with age.
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The non-cooperative interaction of older children in the mixed-cue
situation was interpreted as a result of an interference between co-
operative and competitive resgonse tendencies. For older children,
conflict of interest was a particularly important determinant relative
to other determinants of cooperation and competition.

Data concerning disparity in outcomes over trials suggested that
older children were more concerned about equality of outcomes than
were five-year-olds.

Results relevant to the effect of prior game experiences indicated
that for older children, but not for rive-year-olds, the prior experi-
ence of cooperating led to greater cooperation than for groups having
either no prior game experience or the prior experience of competing.

Sex differences did not generally approach significance, although
for one situation, older boys were more competitive than older girls.
Also, following the prior game experience of cooperating in one exper-
iment, older boys were more cooperative than older girls, and younger
girls were more cooperative than younger boys. |

Overall, the results suggested that the predisposition of older
children to be competitive in conflict of interest situations inter-
fered with their problem-solving capabilities and caused them to
interact in maladaptive ways. An implication of this study is that
a more desirable balance in the dispositions of older children to be
cooperative and competitive might result by (1) providing more experi-
ences where children would obtain goals through cooperative interaction
and by (2) sensitizing children to the need for mutual assistance in
many conflict of interest situations.
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Introduction

The years of childhood from ages five to ten are generally con-
sidered to be an important period for the child's social development.
Thie is often called the age of group play. In learning how to inter-
act with other persons in many circumstances, the child is expected to
acquire certain cooperative and competitive capacities and to learn
which forms of interaction are appropriate for various situations.

The degree to which the child increases in his ability to behave either
cooperatively or competitively in order to effectively obtain certain
goals is a matter which has received little attention in psychological
studies of child development. Instruments for objectively assessing
the rooperative and competitive capacities of children have only
recently been developed.

An early review (May & Doob, 1937) of several observational
studies on the development of cooperation and competition led its
authors to conclude that both forms cf behavior were apparent in the
third year and developed rapidly until age six when both cooperative
and competitive behaviors were observable in nearly all children.
Greenberg (1932) noted tha: at least 90 percent of the six-year-olds
that she observed, while they were building blocks in the presence of
other children, had well developed competitive behaviors. She found
that this Competitiveness usually appeared first at age four. Leuba
(1933) reported that rivalry responses among children working in pairs
and putting pegs in a peg board first appeared with three- and four-

year-olds and were the dominant responses of five-year-olds.
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Although these and otner observational studies {(Anderson, 1937;
Chittenden, 1942; McKee & Leader, 1955) have documented the presence of
cooperative and competitive interaction among preschocl children, very
few studies have attempted to describe the responsiveness of preschool-
ers to various situational cues for cooperation and competition.

In one study (Nelson & Madsen, 1969) pairs of four-year-olds in-
teracted cooperatively on a simple task which required that they co-
ordinate their actions in pulling on strings in order to move a pointer
on a board to a certain target and to jointly obtain rewards. The
same pairs of children, however, were neither very cooperative nor very
competitive whgn the reward contingency was such that each child had a
separate target and only one child could obtain a prize on a trial. In
this conflict of interest situation, some pairs coopgrated by taking
turns over trials, some pairs pulled against each other for most of the
trials, and the majority of pairs interacted such that one child sub-
missively assisted the other child in obtaining most of the rewards.

Another study (Kagan & Madsen, in press) which placed four- and
five-year-old pairs in a conflict of interest situation also found that
the preschoolers were generally submissively cooperative and insensi-
tive to verbal instructional sets for cooperation and competition.

One purpose of the experiments to be reported here was to further
describe the interaction of five-year-old children in a variety of
situations, some which were expected to elicit cooperative behavior and
others which were expected to elicit competitive behavior. Another
purpose of these studies was to examine differences in the cooperative

and competitive behaviors of children between the ages of five and
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ten years old.

There is reason to expect that both intellectual and motivational
differences between five- and ten-year-0ld children would relate to
ditfferences in cooperative and competitive behaviors, Piaget (1950)
has suggested that in order for individuals to cooperate, they must be
able to differentiate their viewpoints. He concluded from his studies
that until the age of about 7 to 8 years, the egocentric quality of
childrer's thinking interferes with the differentiation of viewpoints
and "precludes the formation of the cooperative social functions"
(Piaget, 1950, p. 162). Starting at about age 7 or 8, "the more in-
tuitions articulate themselves and end by grouping themselves opera-
tionally, the more adept the child becomes at cooperation, a social re-
lationship which...involves a reciprocity between individuals who know
how to differentiate their viewpoints."

It seems 1ikely that an increased ability to differentiate view-
points might also provide a greater capacity for competition. Competi-
tion is defined here as a kind of interaction in which persons obstruct
the progress of one another while pursuing separate but similar per-
sonal goals. A child's ability to understand and anticipate the be-
havior of another person in a conflict of interest situation, where the
other person Imight be expected to pursue his self-interests at the
child's expense, must certainly relate to the child's disposition to
obstruct the progress of that other person. So, the greater intel-
lectual capacity of the older child for understanding interdependencies
and for predicting behavior would be expected to enhance his potential

for both cooperative and competitive behaviors.

ERIC v

Aruitoxt provided by ERic:




It also seems reasonable to expect that older children have, to a
greater extent than younger children, acquired certain Eu]tura]]y im-
portant rules and motives which mediate behavior in conflict of inter-
est situations. A conflict of interest may be said to exist when
persons are interdependent such that behavior which might be instru-
mental to the maximal attainment of one person's goals would also be
detrimental to another person's progress toward maximal goal attainment.
Most conflicts of interest may be resolved if all of the individuals
involved are willing to settle for a limited share of the goal out-
comes. For a child raised in the United States it is likely that
certain aspects of conflict of interest situations would elicit both
(1) rules about equality and Jjustice and (2) motives "to win," "to get
more," and "to be b_est."

Piaget (1965) observed that disagreements in the play of older
children, but not younger children, resulted in appeals to principles
of justice, equality, and reciprocity. Younger children also appealed
to rules, but the rules for younger children were largely arbitrary
and were neither accepted by all players nor followed very closely.
This observation suggests that older children should be more affected
by principles of equality and reciprocity in situations where these
principles might apply.

It is also likely, however, that older children in the United
States are more motivated competitively by certain aspects of conflict
of interest situations than are younger children. An experiment
(McClintock & Nuttin, 1969) with children from the United States and

Belgium demonstrated ihat for both cultures, sixth graders were more




competitively motivated than second graders in the Maximizing Differ-
ence Game. In this two-person game both children received maximal
points if both children made the cooperative choice (pushed the left
button). It was possible for a child who made the competitive choice
(right button) to obtain more points than the other child on a trial
assuming that the other child made a cooperative choice. However, a
child could never obtain maximal points on a trial by making the com-
petitive choice. So, for a game in which points could be obtained,
older children were more motivated than younger children to maximize
differences between the players' outcomes.

There are characteristics of most conflict of interest situations
which elicit both co_operative and competitive response tendencies.
Knowledge of both the absolutie and relative importance of the various
intellectual, motivational, and situational determinants of coopera-
tive and competitive behav.ors for each age level would be required in
order to predict age differences for particular conflict of interest
situations. The experiments to be reported here represented, in part,
an attempt to discover the importance of some of these determinants of

l\. cooperation and competition for chilidren at various age levels.

QD A question of particular interest for this 1nqu1r¥ was whether or
m not children become more adept with age at resolving conflicts of

Q interest in situations where cooperation is required for goal attain-
C:; ment. One study (Kagan & Madsen, in press) which compared the behavior
CQ of four- and five-year-olds with seven- to nine-year-olds found that
qu the older children were more competitive and obtained fewer rewards

than the younger children in a conflict of interest situation that
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required cooperation for reward attainment. The generality of this

finding was explored in the experiments to be reported here.

Situational Determinants of Cooperation and Competition

Although a large number of situational factors might be expected
to affect cooperation and competition, there are several determinants
which seem to be particularly obvious and important. An interpersonal
situation in which persons require mutual assistance in order to obtain
their various personal goals calls for cooperative interaction. If
persons are pursuing the same or similar goals in an interpersonal
situation, the possibility of a fair or equitable distribution of out-
comes is another variable which would be expected to contribute to the
likelihood of cooperation. For the purposes of the p_resent study, the
need for mutual assistance and the possibility of an equitable outcome
were considered as, and expected to be, situational cues for coopera-
tive behavior.

Comparable variables expected to be cues for competitive behavior
were the presence of conflicting interests and the possibility of an
inequitable outcome. A conflict of interest was said to characterize
a situation if persons were interdependent such that behavior which
would be instrumental to one person's maximal goal attainment would
‘also be detrimental to another person's progress toward maximal goal
attainment. The possibility of an inequitable outcome was defined as

either the possibility or the necessity that one person would benefit

more from an interaction than another person.
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It is important to observe that these situational characteristics
are not mutually exclusive and that a given situation may be character-
ized by the presence of one, all, or any combination of these four
cues. One situation previously studied involved the presence of both
cooperation cues and the absence of both competition cues. This may be
called a group reward situation since it was possible for all of the
participants to obtain reward with mutual assistance,and it was not
possible for one person to obtain greater reward than another.

A number of studies (Azrin & Lindsley, 1956; Madsen, 1967;
Mithaug & Burgess, 1968; Nelson & Madsen, 1969; Shapira & Madsen, 1969)
have demonstrated that the group reward situation stimulates coopera- -
tive interaction among children, For one experiment (Vogler, 1968) in
which only half of the pairs cooperated in a group reward situation,
the cooperating pairs were those where the children had spontaneously
verbalized an awareness of the need to cooperate in order to obtain
rewards. This study showed the importance of awareness of the need for
mutual assistance as a cue for cooperation.

Another situation previously studied involved the presence of both
cooperation cues and also the presence of the possibility of an in-
equitable outcome. There was no conflict of interest in this situation,
however, since both Ss could simultaneously progress toward maximal
reward. This situation was represented by the Maximizing Difference
Game, and both adults and children were generally competitive in this
situation when the rewards were points or small monetary incentives

(McClintock & McNeel, 1966; McClintock & Nuttin, 1969). There is evi-

dence, however, suggesting that interaction becomes more coopérative




in this situation as the value of the rewards is increased (McClintock
& McNeel, 1966). These experiments do support the assumption that the
possibility of an inequitabte outcome is a cue for competition.

Most studies of cooperation and competition have placed adults in
conflict of interest situations where mutual assistance is required in
order for individuals to obtain personal goais_ and where there is a
possibility for either an equitable or an inequitable outcome. Adults
in such situations have been generally cqmpeti tive, but the degree of
cooperation or competition has been shown to be influenced by other
situational variables such as incentive value, possibility for communi-
cation, availability of information, and possibility for use of threat
(Kelley, 1968; Vinacke, 1969). Research with the prisoner's dilemma
game has suggested that interaction was competitive even when the po-
tential gains for cocperative interaction over trials were high com-
pared to gains that resulted from competitive interaction (Gallo &
McClintock, 1965; Vinacke, 1969). This was true even in cases where
the value of the available rewards was quite high (Gumpert, Deutsch, &
Epstein, 1969). For adults, conflict of interest appears to be & very
powerful cue for competitive behavior.

Research with children suggests that they were less cooperative
when conflict of interest and the possibility for an inequitable out-
come were introduced into the same game situations, which required mu-
tual assistance and allowed equitable outcomes, for which the children

were otherwise cooperative (Madsen, 1967; Madsen & Shapira, 1970;

Nelson & Madsen, 1969; Shapira & Madsen, 1969). Although it was diffi-

cult in these experiments to measure the degree to which the less co-




operative interaction in the conflict of interest situations was due to
an increase in active competition, as opposed to simply the lack of co-
operation, the childrens' verbal responses and the E<' observations
suggested that the introduction of conflict of interest did indeed
stimulate competitive behavior.

The evidence also shows very clearly that the effect of the com-
petitive cues in reducing cooperation is much greater for urban and
middle-class groups than for Mexican village children (Kagan & Madsgn,
in press; Madsen, 1967; Madsen & Shapira, 1970) or Israeli kibbutz
children (Shapira & Madsen, 1969). This result may be explained by
assuming that for uroan and middle-class groups, conflict of interest
and the possibility of an inequitable outcome are situational cues for
competititve behavior.

In ordeb to examine the responsiveness of children at various ages
to important situational determinants of cocperation and competition,
the following situational characteristics were manipulated for the ex-
periments to be reported: the possibility of an equitable outcome, the
need for mutual assistance, the possibility of an inequitable outcome,

and the presence or absence of conflict of interest.

The Effect of Prior Experience upon Cooperation and Competition

One way to regulate interaction is to control situational varia-
bles that are importantly involved in the elicitation of cooperation

and competition. Another possible way is to control relevant prior

experiences of the individuals to be involved in the interaction. There




are both practical and theoretical reasons for investigating the effect

of prior experience upon the interaction of children at various age
levels.

It seems reasonable to expect that the experience of either co-
operating or competing in one situation would affect an individual's
thoughts about social interaction so as to influence the person's behav-
ior in a subsequent social interaction. The individual's thoughts and
attitudes about social interaction in a game situation will be referred
to in this paper as the person's "game set." Morton Deutsch (1969) has
hypothesized that "if you take a situation in which theré is a mixture
of cooperative and competitive elements..., you can move it in one di-
rection or the other by creating as initial states the typical conse-
quences of effactive cooperation and competition." This reasoning sug-
gests that the prior experience of cooperating or competing should cre-
ate different game sets or "initial states" for individuals that will
lead them to be more cooperative or more competitive than they would
otherwise be.

Other experimenters have attempted to manipulate game set by giv-
ing various instructions to different groups who then played the same
game with the same rules. Instructions designed to make the Ss think
about the possibility of working together and the possibility of seek-
ing an equitable outcome have resulted in more cooperative interaction
than either neutral instructions or instructions designe’ ‘o make the
Ss think competitively (Deutsch, 1962; Kagan & Madsen, in press;
Radlow, Weidner, & Hurst, 1968).

Although these studies have demonstrated that game set is impor=-
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tant, it is possible that the effect of the set manipulations were
largely the result of changes in the Ss' thoughts about what the exper-
imenters wanted the Ss to do. The effect of this component of game

set (thoughts about the E's wishes) was minimized in the experiments to
be reported in this paper since (1) the instructions for the prior ex-
perience games included only the rules of the games, (2) the instruc-
tions for the subsequent games were the same for all groups, and (3)
for each game all Ss were told that they could play any way that they
wished.

One aspect of game set that is probabiy important involves o..e
player's expectations about the behavior of another player. Attitudes
of friendliness and trustfulness would be included as part of this as-
pect of set. Studies with the prisoner's dilemma game (Pilisuk, Potter,
Rapoport, & Winter, 1965; Terkune, 1968) have shown that initial expe-
riences in the first few trials of interaction have a strong effect on
subsequent cooperation and conflict. This result may be explained by
assuming that attitudes and expectations about the other player are for-
mulated by each player on the initial trials. In a review of studies
. examining the beliefs of cooperators and competitors about their part-
ners, Kelley and Stahelski (in press) found that, in general, a sub-
ject's behavior corresponded closely to the S's expectation of what the
partner would do.

A prior game experience may have the effect of changing a S's e:-
pectations about partners in general, and it may affect only expecta-
tions about a particular partner. For certain conditions in Experiment

VI to be reported, some dyad members were switched following the prior

1




experience game such that each dyad member had the same prior expe-
rience treatment, but had a new partner for the subsequent game. This
manipulation made it possible to control for the possible effect that
the prior experiences had in inducing trust or friendly relations be-
tween particular dyad members.

Assuming that a prior game experience does affect behavior on a
subsequent game, it is of interest to investigate the importance of the
similarity between the prior game situation and the subsequent game sit-
uation. Experiments IV, V, and VI to be reported here were designed to
provide evidence relevant to that issue. Of particular interest was
whether or not cooperative interaction in a group reward situation would
have as much effect as cooperative interaction in a conflict of inter-
est situation upon interaction in a subsequent conflict of interest
situation.

In perhaps the only previous study of the effect of a prior expe-
rience in one game upon interaction in a second game {Harrison &
McClintock, 1965), adult dyads first played a reaction-time game in
which each S was led to believe erroneously that he was interdependent
with another S in working for rewards in a group reward situation.
Dyads who obtained reward on 85 percent of the trials were more cooper-
ative in a prisoner's dilemma game, played immediately following the
first game, than dyads who either lost reward on 85 percent of the
trials or did not play the first game. Some of the dyads in the gain-
reward and lost-reward conditions waited one week before playing the
prisoner's dilemma game. For the dyads tested one week after the first

game; there wevre no significant differences between reward groups,
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neither reward group differed from the gain-reward group that was test-
ed 1mmediate1y_after the first game, and both reward groups were more
cooperative than the control group which did not play the prior ex-
perience game.

Although the effect of the interval between games was difficult to
interpret, this experiment did suggest that interaction in a prior
group reward situation increased cooperative interaction in a subse-
quent conflict of interest situation. This effect was further explored

for children of various ages in Experiments IV, V, and VI.

Experiment I

The purpose of the first experiment was to describe age differ-
ences for a situation containing a mixture of cooperative and competi-
tive cues. The children played a game that required mutual assistance
in order for any child to obtain a reward and in which it was possible
to divide rewards equitably over trials. Also, however, the game was a
conflict of interest situation for which there existed the possibility

of an inequitable outcome.

Method

Subjects

Children from four Combination Children's Centers in Los Angeles
County were matched on the basis of sex, race, and age into 67 pairs.
There were 14 pairs of five-year-olds, 25 pairs of 6~ to 7-year-olds,

and 28 pairs of 8- to 10-year-olds. A1l of the children were from low
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to middle income families with working mothe:rs. Most of the children
were Anglo-American, but there were several pairs of Afro-American and
Meiican-American children in each age group. The children were about
equally represented by sex in each age group.

Apparatus

Each pair of children played a game called the Marble-pull (Madsen,
1969). The game consisted of a small four-legged rectangular table
43 cm. tall, 15 cm. wide, and 62 cm. long (see Fig. 1). There were two
strings, each connected to a p]asfic form containing magnets. When the
plastic forms were attached to each other by the attraction of the mag-
nets, they formed a marble holder which could be siid upon the table
with a marble in the holder. A child stood at each end of the table
holding the end of one string. The marble could be slid in its holder
in either of two directions depending on which string was pulled. If
both strings were pulled simultaneously, the marble holder would easily
pull apari allowing the marble to roll to one side of the table. There
was a goal cup at each end of the table. If the marble holder was
pulled over a goal cup, the marble would drop into that.goal. In order
for a marble to be pulled to a goal, it was necessary for one child to
let loose on his string while the other child pulled on the other
string.

Procedure

Each pair of children was taken to a small office and instructed:

"This is a game where you may get some prizes. First, the
game will be played for marbles. When we are finished, you
may trade the marbles you get for prizes. These are the
prizes (E showed box of prizes to Ss). Each marble is
worth one prize of your choice. How many prizes will you

14
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Figure 1. Marble-pull Game




be able to choose if you get two marbles during the game?
One marble? Four marbles? Here is how the game 1is
played. I place a marble here and then say 'go.' This
will be child 1 (name)'s string and this will be child 2
(name)'s string. If a marble goes here, 1ike this (E
pulled marble to goal at child 1's end of the table),
child 1 will get the marble. If a marble goes here (E
pulled marble to other goal), like this, child 2 will get
the marble.

If the marble holder breaks like this (E pulled both
strings, breaking marble holder), no one will get that
marble. We will play the game for this many times (E
pointed to 8 marbles), 8 times. Who gets a prize for
every marble that goes there? What happens if the marble
holder breaks?" E repeated relevant parts of the in-
structions 1f the children could not answer these
questions correctly.

After each trial, E said "child 1 (name) got {or 'no one gets')
~that marble, there are n more marbles." After the eighth trial, each
child chose one prize for every marble he had received. Every child
was allowed to choose at least two prizes. The children were instruct-
ed not to discuss the game or the prizes until it was time to go home.
The prizes were placed in paper bags which the teachers gave to the
children when they left for home. The prizes for 5- to 7-year-olds
included rings, whistles, pins, and varied colorful plastic figures and
toys. The prizes for 8- to 10-year-olds included f)ins, pens, magnets,
comi:s, bracelets, pop guné, etc. Without exception, the children's
verbal responses indicated that they were excited by the szes and

| motivated to obtain them.

Results

Two indicators of the amount of cooperative interaction between
persons playing the Marble-pull game were (1) the degree to which Ss:
obtained and equitable divided the eight available rewards, and (2)

16
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the number of trials in which Ss cooperated such that a reward was

obtained.

Distribution of rewards. The degree to which the children ob-

tained and equitably divided the eight available prizes may be re-
presented for each pair by the number of prizes obtained by the child
who nbtained the fewest prizes over the eight trials. This number will
be referred to as the "cooperation score." A score of 4 indicates that
each member of a pair obtained four prizes, the maximum equitable out-

come. A score of 2 indicates that one child obtained two prizes while

. the other child obtained two or more prizes. The mean cooperation

scores are listed for each age and sex group in Table 1. An analysis
of variance for experiments with unequal sample sizes (see Table 2) in-
dicated that the effects of age and sex and the interaction were non-
significant.

Sinc2 it was possible for one child to obtain more r'es\."ards than
another child, it is of interest to examine the degree to which there
was a disparity between the outcomes of pair members. Table 3 gives
the proportion of pairs having unequal outcomes and the mean disparity
in number of rewards for those pairs having unequal outcomes.

A chi-square test suggested that the proportion of pairs wi‘th un-
equal outcomes was significantly greater for younger than older chil-
dren 4 = 6.9, df = 2, p <.05).

Cooperation trials. Because it was impossible fu. any child to

obtain a reward on a trial unless one child let loose on his string

while the other child pulled, a trial in which 2 reward was obtained

may be defined as a cooperation trial. The proportion of pairs at each

17
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Tahle 1

Mean Cooperation Scores x Age x Sex

Sex Age in years
5 6-7 8-10
Male .8 .9 1.3
(n=8) (n=14) (n=16)
Female .5 1.0 v
(n=6) (n=11) (n=12)

Note. — n=number of pairs.

Table 2

Analysis of Variance: Cooperation Scores

Source - df MS F
Sex (A) 1 1.0
Age (B) 2 7
A xB 2 v
Within cell 61 1.2

18




Table 3
Proportion of Pairs with Unequal Outcomes

and Mean Disparity by Age

. . Mean disparity in
Age Proportion of pairs rewards for pairs with
with unequal outcomes unequal outcores
5 (n=14) .50 1.6 |
6-7 (n=25) .40 1.1 i
8-10 (n=28) 14 1.3 |

Note. — n=number of pairs.




age level for which a reward was obtained is listed for each trial in

Table 4.

. Table 4

Proportion of Pairs Obtaining Reward x Trial x Age

Trials )

1 2 3 4 5 6 7 8 M

Age

5 (n=14){.07 .21 .21 .29 .29 .36 .36 .29 .26
6- 7 (n=25)].16 .12 .24 .28 .40 .44 .44 20 .27
8-10 (n=28){.07 .07 .21 .28 .36 .39 .43 .36 .27

Note. —n = number of pairs.

Table 4 shows that pairs at every age level tended to be more coopera-
tive on the later trials and that there were no differences between age
groups approaching significance.

Verbalizations. For the first 48 pairs (10 pairs of 5-year-olds,

15 of 6- to 7-year-olds, and 23of 8 to 10-year-olds) in this experiment,
a complete record was made of all spontaneous verbalizations occurring
before and during'the game. One or both children verbalized about the
possibility of taking turns in 24 of these 48 pairs, and these sponta-
neous verbalizations about the possibility of taking turns occurred in

about half of the pairs regardless of the age group. Common examples
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of these verbalizations were "Let's take turns" or "If you help me, I'11
help you."

For the 24 pairs in which one or both children verbalized the possi-
bility of taking turns, the distribution of prizes was such that for
75% of the pairs each child obtained one or more prizes and for 54% of
the pairs each child obtained two or more prizes. For the 24 pairs in
which neither child verbalized about taking turns, only in 46% of the
pairs did each child obtain one or more prizes and in only 13% of the

pairs did each child obtain twec or more prizes.

Discussion

In a situation where cooperation and taking-turns was required in
order for individuals to resolve a conflict of interest, interaction
between children of ages 5 to 10 years was generally competitive al-
though it became more cooperative over trials. Neither the over-all
frequency of cooperation nor the increasing frequency of cooperation
over trials seemed to vary with age.

It seems peculiar that the older children, who would be expected
to be more adept at problem solving, were no more proficient than the
younger children at working out a taking-turns strategy in a situation
whjch required cooperation in order to resplve a conflict of interest
and to obtain rewards. A possible explanation is that the greater
problem solving capacity of the older children was overcome by a tend-

ency to be more competitively responsive than the younger children to

the conflict of interest and the possibility of an inequitable outcome.




The fact that a significantly greater proportion of 5-year-old

than 8- to 10-year-old pairs obtained unequal outcomes indicated that
the younger children were less concerned about pursuing equal outcomes
and avoiding unequal outcomes than the older children. This result
supported Piaget's observation (1965) that equality becomes an increas-
ingly important norm during late childhood, but it is interesting that
the concern for equality did not necessarily relate to more frequent
cooperation.

The evidence concerning the relationship between verbalization
about the possibility of taking-turns and cooperative interaction sug-
gests that verbalized awareness of the possibility of obtaining an
equitable outcome by cooperating facilitates cooperative interaction in
conflict of interest situations that require mutual assistance for goal

attainment.

Experiment 11 :

The purpose of this second experiment was to further describe age
differences in cooperation and competition by studying the behavior of
children in an interaction situation quite different from that in Ex-
periment I. The children worked for rewards in a game situation in
which there was a need for mutual assistance and where there existed a
possibility for an equitable outcome on every trial. There was also
the possibility of an inequitable outcome, but there was no real con-
flict of interest because behavior which was instrumental to one
child's maximal goal attainment was not necessarily detrimental to the

other child's maximal goal attainment. It was possible, however, for
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a child to seek maximal goal attainment by a means detrimental to the
other child.

The game situation was similar to the Maximizing Difference Game
(McClintock & Nuttin, 1969) in that the children could obtain equitable
outcomes and maximal individual reward on every trial by cooperating,
or they could seek an_ihequitable outcome. In this experiment, however,

the children worked for material rewards rather than for points.

Method

Subjects
Children from four Combination Children's Centers in Los Angeles

County were matched on the basis of sex, race, and age into 32 pairs.
Although some of the children were from two of the same centers as the
children in Experiment I, no child was a subject for both experiments.
There were eight pairs of children for each of the following four age
groups: 5-, 6-, 7-, and 8- to 10-year-olds. A1l of the childrea were
from low to middle income families with working mothers. Most of the
children were Anglo-American, but there were some Afro-American and
Mexican-American ch.ldren in each age group. The children were about
equally represented by sex in each age group.
Apparatus

The game was an adaptation of the Cooperation Board game (Madsen,
1967). Figure 2 shows the positioning of the children and the essen-
tial parts of the C00pération Board. The three target spots were white
self-adhesive labels (2.5 cm. diameter). A movable plastic weight,

called a pointer, which could easily be pulled and s1id upon the board
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Figure 2. Madsen Cooperation Board as Adapted for Experiment II
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by strings is shown in Fig. 2 at the starting position in the center of
the board. Each child held one string in each hand. Either child
could make the pointer touch the target spot immediately in front of
hizi by pulling both of the strings that he controlled. This could not
be easily done, however, if the other child was also pulling in the op-
posite direction. The mechanics of the game are such that when each
child pulled on both strings, it was very difficult for either child to
pull the pointer to a target spot unless one child was very much
stronger than the other. |
A third target spot was located on one side of the board equidis-
tant from each child. It was impossible for a single child to move the
pointer to this target spot by pulling his strings only. In order to
move the pointer to this spot, it was necessary for each child to pull
on his string that was nearest the target spot and to refrain from pul-
1ing on the other string.
Procedure
Each pair of children was taken to a small office and instructed:

"This is a game where you may get some prizes. Here are

the prizes. If you get a prize during the game, I will

put your prize into a bag with your name on it. When we

are done with the game, you may trade your prizes for

other prizes if you don't 1ike the prizes I have given

you. Now I'11 tell you about the game."

"This is the pointer. It is possible for the pointer to

touch this spot, this spot, or this spot. You can move

the pointer on the board by pulling strings. You (name

of child 1) may pull these strings, and you (name of

child 2) may pull these strings. Now we will practice

moving the pointer so that you may understand how it can

be moved. See if you can make the pointer go here."

The children practiced moving the pointer to a target

spot until they could do so with ease. The same pru-
cedure was followed for the second and third target spots.
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"We will play the game only four times. Each time I will
say 'go.' After I say 'go,' if the pointer touches here
first (the spot nearest chiid 1), child 1 (name) will get

a prize. If the pointer touches here first (spot nearest
child 2), child 2 (rame) will get a prize. If the pointer
touches here first (spot equidistant from and to one side
of the Ss), you both will get a prize, one for child 1
(name) and one for child 2 (name). I will keep time, and
if the pointer does not touch any spot before I say 'stop,'
no one will get a prize."

About each target spot the children were asked "Who will
get a prize if the pointer touches here first?" If
necessary, E corrected the children and continued to
question them until they could give the appropriate answer.
Finally, the children were told "You may talk, and you may
play the game any way that you wish."

If no target spot was touched within 10 seconds after the signal
to begin, E said "stop" and no one was rewarded for that trial. After
the fourth trial, each child was allowed to choose at least one prize.
The children were instructed not to discuss the game or the prizes un-
ti1 it was time to go home. The prizes for 5- to 7-year-olds included
rings, whistles, pins, and varied colorful plastic figures and toys.
The prizes for 8- to 10-year-olds included pins, pens, magnets, combs,

bracelets, pop guns, etc.

Results

Trials in which the pointer was moved to the target spot equidis-
tant from and to one side of the subjects are called cooperation trials.
Trials for which none of the target spots were touched within 10 seconds
are called competition trials. On such trials the children interferred
with one another's progress and neither child was able to obtain reward.

The third possible type of trial outcome was for one child to pull the
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pointer to the target spot immediately in front of that child. Such an
outcome was possible by either of the following interaction patterns:
(1) the children competed and one child was much stronger or more per-
severing than the other, or (2) one child passively cooperated by help-
ing the other child obtain a reward. Trials having this third type of
outcome were given the interaction category of "other" because such an
outcome could follow only from some kind of cooperative or competitive
interaction quite different from that which is categorized here as
"cooperation” or "competition."

The mean number of trials (out of a possible 4) categorized as
competition trials, cooperation trials, and "other" are listed for each
age group in Table 5. A single-factor analysis of variance suggested

that the number of competition trials differed significantly between

Table 5

Mean Number of Cooperation and Competition Trials by Age

Interaction Age in years

category 5 6 7 8-10
Competition .50 1.75 1.38 .25
Cooperation 1.25 1.25 1.75 3.75
Other 2.25 1.00 .88 .00

Note. 1. There were 8 pairs in each age group.
2. There were 4 trials for each pair.
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age groups (F=3.3, df=3/28, p (.05). A Newman-Keuls test suggested
that the mean number of competition trials for the 6-year-olds was
greater than for the 8- to 10-year-olds, and that the other differ-
ences between competition means were not significant at the .05 level.
Interaction in which competition was so intense that the children pre-
vented one another from obtaining reward was more frequent for 6-year-
olds than for 8- to 10-year-oldsa

A second single-factor analysis of variance showed that the number
of cooperation trials also differed significantly between age groups
(F=5.9, df=3/28, p (.01). According to a Newman-Keuls test on the
differences between means, the mean number of cooperation trials for
8- to 10-year-olds was significantly greater than for the other three
age groups (p ¢.01). The 8- to 10-year-olds cooperated in moving the
pointer to the target spot which allowed both children to obtain re-
wards more often than did the younger children. On the fourth trial
all eight of the 8- to 10-vear-olds pairs cooperated in this manner,
whereas the numbers of pairs cooperating on the fourth trial for 5-,
6-, and 7-year-old pairs were respectiveiy: 4, 3, and 4.

A third single-factor analysis of variance suggested that the
number of trials for which interaction 'was classifica as "other" dif-
fered significantly between age groups (F=4.9, df=3/28, p ¢ .01). A
Newman-Keuls test showed that only the difference in the mean number of
"other" trials between 5-year-olds and 8- to 10-year-olds was signifi-
cant at the .01 level.

Data on the distribution of rewards between pair members and the

experimenter's observational impressions suggested that the interaction
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of 5-year-olds on these trials categorized as "other" might best be
described as domination-submission. Although the 5-year-o0ld child

who did not obtain a reward on such trials was clearly dissatisfied,
he seldom seemed to offer much resistance to his partner's actions.
The submissive children's behavior may have been passively cooperative,
but 1t was not generally a reciprocal kind of cooperation. Although
seven of the eight 5-year-old pairs had at least one trial categorized
as "other," in only two pairs was reward obtained on these trials dis-
 tributed over trials suéh that both children obtained a prize.

There were no significant sex differences at any age level in this

game.

Discussion

The game situation for this experiment was characterized by the
presence of a need for mutual assistance, by the possibility for either
an equitable or inequitable outcome, and by the absence of a real or
necessary conflict of interest . The results showed that the 8- to 10-
year-old children were more cooperative than the younger children. In
another experiment using a game situation that could be characterized
in the same way as the situation for the present experiment, McClintock
and Nuttin (1969) found that sixth graders were more competitive than
second graders. Probably the most important difference between these
studies was that for the McClintock and Nuttin experiment the children

worked for points, whereas for the present experiment the children

worked for material rewards.




The McClintock and Nuttin experiment suggesfs that older children
were more motivated to maximize differences than younger children by
the possibility of an inequitable outcome in a situation where only
points were at stake. It seems 1ikely that older children are gener-
ally more competitively motivated than younger children by the possi-
bility of an inequitable outcome. However, when motivated to obtain
extrinsic rewards in a situation where there was no real conflict of
interest as 1in the present experiment, the older children as compared
to the younger children were relatively more cooperatively responsive
to the need for mutual assistance and the possib.1ity of an equitable
outcome than they were competitively responsive to the possibility of
an inequitable outcome. This reasoning suggests that older children
are potentially more responsive than younger children to both coopera-
tive and competitive cues and that the direction of age differences
to be expected depends on the value of the extrinsic incentives and on
the salience of certain situational determinants of cooperation and
competition.

‘ The high frequency of cooperative interactions for 8- to 10-year-
olds in Experiment II compared to Experiment I suggests that 8- to 10-
year olds are particularly sensitive to conflict of interest as a
situational determinant of competition. There existed the possibility
for either an equitable or inequitable outcome in both Experiments 1I
and II, and the need for mutual assistance was as great or greater in
Experiment I; so the fact that the 8- to 10-year-olds were much less
cooperative 1in Experiment I may be attributed to the presence of con-

flicting interests in Experiment I and the absence of conflict of
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interest in Experiment II. This interpretation received additional
support in Experiment VI where for one condition fifth graders were
highly competitive in a conflict of interest situation requiring

mutual assistance, even though it was possible to obtain equitable

outcomes on every trial as well as over trials.

The domination-submission kind of interaction which commonly oc-
curred in Experiment II between the 5-year-olds was similar to the
interaction of 4-year-olds observed in a previous study (Nelson &
Madsen, 1969). This pattern of interaction was probably indicative
of a large diversity between 5-year-olds in the degree to which they
have acquired cooperative and competitive responsiveness. If, for
example, one member of a dyad of 5-year-olds continually responded com-
petitively and the other member continually responded noncompetitively,
a domination-submission kind of interaction would result. Domination-
submission interaction was probably not so common among 5-year-olds in
Experiment I because, for the Marble-pull game, a rather passive non-
cooperative kind of response was sufficient to prevent a highly compet-
itive child from dominating a potentially submissive child. Both Ex-
periments I and II suggested that 5-year-olds are less guided by a con-

cern about equality of outcome than are 8- to 10-year olds.

Experiment III

This experiment was designed in order (1) to test the effect of a
variation in reward contingency upon interaction in a situation where

cooperation was required in order for individuals to obtain rewards and
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(2) to examine the responsiveness of children at various ages to this
variation. It was expected that interaction would be cooperative for
a situation having a group reward contingency in which no conflict of
interest existed and in which reward outcome was necessarily equitable.
Interaction was expected to be more competitive and less cooperative,
relative to the group reward contingency condition, with an individual
reward contingency for which there existed a conflict of interest and
for which there was the possibility of an inequitable outcome.

The situation in the individual reward condition was similar to
the game situation in Experiment I in that there existed a need for
mutual assistance; either an equitable or inequitable outcome was pos-
sible; and there was a conflict of interest. The situation was dif-
ferent from that in Experiment I in that a very different game apparat-
us was used which permitted differentiation between passive non-

cooperation and active competition.

Method

Subjects
Children from five Combination Children's Centers in Los Angeles

County were matched on the basis of sex, race, and age into 60 pairs.
None of the children had been subjects in Experiments I and II. There
were 20 pairs of children for each of the following three age groups:
5-, 6- to 7-, and 8- to 10-year-olds. The sexes were equally represent-
ed in each age group. Within each age and sex grouping, pairs were as-
signed randomly into one of two experimental conditions. A1l of the

children were from low to middle income families with working mothers.
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Most of the children were Anglo-American, but there were some Afro-
American and Mexican-American children in each age group.

Apparatus

The Pull-block game]

was used for this experiment. In this game
each child was assigned to one of two ropes upon which the child could
pull or let loose. Each rope was 1.1 m. long and had four 3.5 cm.
square plastic blocks strung at intervals of 10 cm. starting at one end
of the rope. The blocks were securely fastened to the ropes with set
screws. The ropes and attached blocks could be pulled through a 3.8 cm.
square opening in a movable block of transparent plastic mounted at the
top of a wooden ramp. The ramp and plastic block were attached to a
wooden structure that was clamped onto the top of a small table

(see Fig. 3).

The ramp had dividers to prevent the ropes from tangling before
r:aching the opening. The square opening had one small notch on each of
two sides (see Fig. 3) so that it was possible for a block on one rope
to pass through the opening if, and only if, the other rope was position-
ed in one of the notches. Whenever the ropes were pulled such that ei-
ther (1) one block from each rope arrived at the opening simultaneously
or (2) one block arrived at the opening while the other rope was not in
a notch, the progress of the game was temporarily blocked. If the pull
on the ropes was then lessened, the blocks would slide back down the

ramp thus ending the blocking.

A;T}he Pull-block game was designed and constructed by the present

author in collaboration with M. C. Madsen following his suggestion that
the general paradigm used by Mintz (1951) be extended into a game ap-
propriate for small children.
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Figure 3. Pull-block Game
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Whenever the progress of the game was blocked, the pressure
against the movable plastic block at the top of the ramp activated a
resetable electric counter and timer which automatically recorded the
number of such blockings as well as the accumulated blocking time. It
was possible to deactivate the counter and timer with a switch for that
purpose.

Procedure

The game was played in a small private room. The children were
told that they could receive prizes, but that before playing the game,
it would be necessary to learn how it worked. They were instructed
about use of the notches and shown how to pull first one block on one
rope and then one block on the other rope through the opening. They
were also told that they would not be allowed to touch the other per-
son's rope or blocks or the apparatus. The children then practiced
pulling the ropes in a manner such that they alternated in assisting
one another pull through one block at a time. They were given what-
ever time and instruction that was necessary in order to pull all of
the blocks through the opening in this manner twice (two trials with
no time 1imit). Then there was a third practice trial in which one
child was told to hold his rope in the notch while the other child
pulled all of his blocks through the opening at once. This was des-
cribed as "another way that you may play the game."

Following these three practice trials, the children were shown
some small paper tokens and told: "You may get some paper coins like
this during the game. Every coin is worth one prize. After the game

is over, you may choose one prizé for every coin’'that you receive.
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Here are the prizes. How many prizes will you be able to choose if you
get two coins?" E questioned each child until the coin-prize relation-
ship was understood. The following instructions were given depending
on the experimental condition. Each instruction was given twice.

Group Reward. "If all of the blocks on both ropes
are pulled through the opening before I say ‘'stop,’
each of you will get a coin, one for you and one for
you. If some of the blocks are not pulled through the
opening when I say stop, no one will get a coin. For
example, if one block is not pulled through the open-
ing, like this (demonstrationg, and I say 'stop,' no
one will get a coin."

Individual Reward. "There will be one coin every
time.” The first person who pulls their rope all of the
way through the opening before I say 'stop' will get the
coin. If no one pulls their rope all the way through,
all four blocks through the opening 1like this (demon-
stration), before I say 'stop,' no one will get the
coin."

A11 subjects were told that the game would be played six times,
that talking was allowed, and that they could play the game any way
that they wished. Either six tokens or six pairs of tokens were dis-
played to represent the available number of prizes. As soon as one
child pulled a rope all of the way through the opening, the E pushed
the switch to deactivate the counter and timer. The second child was
then given time to pull his rope through the opehing. If neither child
had pulled a rope all the way through the opening after 20 seconds, E
said "stop" and pushed the switch. After each trial, E dispensed the
paper coins for that trial and reminded the children of the number of
remaining trials. After the sixth trial, each child was allowed to
choose at least one prize. The children were instructed not to discuss

the game or the prizes until it was time to go home. The prizes for
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8- to 10-year-olds differed from those for 5- to 7-year-olds and were

the same as in Experiments I and 1I.

Results

The results were analyzed by examining two kinds of data relevant
to cooperative-competitive interaction.

Blocking time. This measure represented for each trial the accumu-

lated time in seconds during which pressure upon the movable block at
the opening activated the timer and indicated that the progress of the
children was being blocked. The greater the blocking time, the greater
was the indication that interaction was competitive. The mean blocking
times for the various age groups as a function of reward contingency

may be seen in Table 6.

Table 6

Mean Blocking Time in Seconds as a Function of Reward Contingency
and Age, Trials and Sex Collapsed

Reward Age in years

contingency 5 6-7 8-10
Group reward 1.0 4 .3
Individual reward 2.4 4.8 4.4

Note. — n=10 pairs in each cell.
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Inspection of the results indicated that trial and sex differences did
not approach significance, so the results for these factors were col-
lapsed in the present analysis.

A two-factor analysis of variance (Reward Contingency x Age) sug-
gested that blocking time was significantly greater with individual re-
ward than with group reward (F=15.0, df=1/54, p ¢ .01). The main ef-
fect of age and the inferaction of age with  reward contingency did not
approach significance (see Table 7). Tests for the simple effects of

reward contingency for each age grouping suggested that blocking time

Table 7

Analysis of Variance: Blocking Time

Source df MS F
Age (A) 2 4.35
Reward contingency (B) 1  163.40  15.0™
AXB 2 13.20
Within cell 54 10.88
*%
P .o

was significantly greater with individual reward than with group reward
for the 8- to 10-year-olds (F=7.71, df=1, p ¢ .01) and for the 6- to
7-year-olds (F=8.88, df=1, p ¢.01). However, the blocking time for
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5-year-olds did not differ significantly between reward contingency
conditions.

Time to solution. This measure represented the time in seconds

between the signal to begin a trial and the completion of the trial by
the first child who pulled his rope all of the way through the opening.
The maximum time to solution was 20 seconds because a trial was stopped
after 20 seconds if no child had successfully completed the trial. The
lTower the time to solution, the greater is the implication that inter-
action was cooperative. The mean times to solution for each age group

in both reward contingency conditions are listed in Table 8.

Table 8

Mean Time to Solution in Seconds as a Function of Reward
Contingency and Age, Trials and Sex Collapsed

Reward Age in years

contingency 5 6-7 B0
Group reward 12.5 8.3 5.3
Individual reward 12.1 12.7 13.3

Note. - n=10 pairs in each cell.

Inspection of the results indicated that for 211 age groups, time
to solution decreased from the first to the sixth trial in the Group
Reward condition. The rate of decrease was about the same for each age

group, and the mean time to solution in seconds for each age group on
trial six was as follows: S5-year-olds, 8.9; 6- to 7-year-olds, 6.3;
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8- to 10-yea -olds, 4.7. Differences between trials in the Individual
Reward condition and sex differences did not approach significance.

A two-factor analysis of variance (Reward Contingency x Age,
Trials and Sex Collapsed) indicated that the main effect of reward
contingency was significant (F=12.1, df=1/54, p (.01) and that the

main effect of age did not approach significane (see Table 9).

Table 9

Analysis of Variance: Time to Solution

Source df MS |
Age (A) 2 45.60
Reward contingency (B) 1  240.00 121"
AXB 2 88.80 4.5
Within cell 54 19.77
*p £.05
*%
p ¢ .01

Simple effect tests were required in order to interpret this finding
because the interaction between reward contingency and age was signif-
icant (F=4.5, df=2/54, p ¢ .05). These further tests suggested that
significant age differences did exist for the Group Reward condition
(F= 6.6, df=2/54, p (.01). Tests on the simple effects of reward con-

tingency showed that time to solution was significantly less with Group
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Reward than with Individual Reward for 8- to 10-year-olds (F=16.2,
df=1/54, p < .01) and for 6- to 7-year-olds (F=4.9, df=1/54, p ¢ .05).
Time to solution did not differ significantly between reward contingen-

cy conditions for 5-year-olds.

Discussion

The fact that for all age groups the mean time to solution in the
Group Reward condition was considerably less than the 20 second time
limit and the fact that time to solution decreased over trials for all
age groups suggested that interaction was cooperative in the group re-
ward situation. The very low mean blocking times certainly demon-
strated the absence of competition for the Group Reward condition. The
children at every age level were evidently cooperatively responsive to
the need for mutual assistance and the possibility of an equitable
outcome.

Assuming that time to solution was a measure of the efficiency of
cooperative interaction, the older children were significantly more
efficient in cooperating on all trials than were the younger children.
Although it seems 1likely that 5-year-olds would differ somewhat from 8-
to 10-year-olds on any task requiring perceptual-motor skills, it
should be noted that the essential ability required for the Pull-block
game involves coordinating the actions of two persons. No differences
between 5- and 8- to 10-year-olds would be expected for the simple task
of pulling a single rope through the opening. The differences arise
when two ropes are involved. Insofar as this coordination problem re-

quired certain perceptual-motor abilities, it seems 1ikely that most co-
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ordination problems, for which cooperation is a solution, require these
abilities. 0lder children might be expected to be more cooperative
than younger children in most group reward situations requiring coordi-
nation of the actions of two or more persons.

The 6- to 10-year-olds, but not the 5-year-olds, took signifi-
cantly more time to complete the game task and spent significantly
more time blocking each other in the Individual Reward condition than
in the Group Reward condition. This suggests that the older children
were competitively responsive to the possibility of an inequitable out-
come and the conflict of interest which characterized the individual
reward situation. The results do not permit making this conclusion for
the 5-year-olds, and the results indicate that the 5-year-olds were not
very much affected by the competitive cues in the Individual Reward
condition.

As noted in the section on procedure, all children in the present
experiment were required to cooperate successfully on three practice
trials prior to receiving the reward contingency instructions. Although
the purpose of thg practice trials was to assure that all of the chil-
dren understood the workings of the apparatus, the practice trials may
also have minimized differences between age groups and between reward
conditions. It is possible that the practice trials may have limited
competition in the Individual Rewafd condition by providing a coopera-
tive set. It is also possible that any effects of the practice trials
may have been more pronounced for one age group than another. Experi-
ment IV, in which children played the Pull-block game without practice

trials, provided evidence relevant to these possibilities.
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Experiment IV

Every dyad in this experiment played the Pull-block game in one of
three conditions and immediately thereafter played the Marble-pull
game. The three conditions for the Puli-block game involved different
arrangements of situational variables that were expected to elicit
varying degrees of cooperation and competition. The Marble-pull game
was used as the dependent measure for examining the effects of the var-
ious prior experiences induced by the three Pull-block game conditions.
The effects of the situational variables and of the prior experiences
were studied for both male and female dyads and for both kindergarten
and fifth grade children.

A group reward condition and an individual reward condition for
the Pull-block game were the same as the experimental conditions in
Experiment III, except that for the present experiment the practice
trials were omitted in order to avoid establishing a cooperative game
set. The third condition was an individual reward situation where the
need for mutual assistance was minimal and where the Ss were led to

believe that only one S could obtain reward.

Method

Subjects

Children from a Los Angeles public school were matched on the ba-
sis of sex and grade into 60 pairs. There were 30 pairs of kinder-
garten children and 30 pairs of fifth grade children with each grade

level being equally divided between sex. Within each sex and grade
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grouping, pairs were seiected randomly and assigned consecutively to
one of three experimental conditions. The school was located in a

middle to upper income area of western Los Angeles.

Apparatus
The Pull-block game descrited in Experiment III and the Marble-

pull game described in Experiment I were used.
Procedure

Each pair of children was taken to a small office and instructed

as follows:

"This is a game where you may get some prizes. Dur-
ing the game you may get some paper coins like these.
Every coin is worth one prize. After the game is over,
you may choose one prize for every coin that you have
gotten. Here are the prizes. How many prizes will you
be able to choose if you get two coins?" E questioned
each S until the coin-prize relationship was understood.

"In this game you try to pull the blocks through this
opening. This will be your (child 1) rope, and this
other rope will be your (child 2) rope. One thing is
very important. See the notches!" E demonstrated, using
the first block on each rope, how one rope must be in the
notch in order for a block to pass through. "There are
two rules: You are not allowed to touch this (movable
plastic part of the apparatus). And you are not allowed
to touch the other person's rope or blocks. You may
reach behind here (the movable plastic part) and you may
use your hands up close like this."

Variations in and additions to these instructions occurred as fol-
lows depending on the reward contingency condition:

Group Reward (GR). "If all of the blocks on both
ropes are pulled through the opening before I say 'stop,'
each of you will get a coin, one for you and one for you.
If some of the blocks are not pulled through the opening
when [ say 'stop,' no one will get a coin. For example,
if one block is not pulled through the opening, 1ike this
(demonstration), and I say 'stop,' no one will get a coin."
E placed six pairs of coins on the table. "The game will
be played this many times (E pointed to six pairs of
coins.{, six times."
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Individual Reward 1 (IR1). “There will be one coin
every time. The first person who pulls their rope all
of the way through the opening before I say 'stop' will
get the coin. If no one pulls their rope all of the
way through, all four blocks through the opening 1ike
this (demonstration) before I say ‘stop,' no one will
get the coin." E placed six coins on the table. "The
game will be played this many times (E pointed to six
coins.), six times "

Individual Reward 2 (IR2). There was no use nor
mention of the paper tokens in this condition, and the
word "prize" was used in its singular form as though
only one prize were available. "The person who pulls
the most blocks through the opening will get a prize.
If all of the blocks are pulied through, then the first
person who pulled their rope all the way through will
get a prize. Only one person can get a prize in this
game. Who will get the prize if the ropes are like
this (demonstration of one rope with one block through
and another rope with three blocks through) and I say
'stop?' Who will get the prize if both ropes are
pulled all the way through the opening and this rope
is pulled through first?"

A11 groups were told that they could talk and play the game any
way they wished, and they were reminded about the notches before the
signal to begin. As soon as one child pulled a rope all of the way
through the opening, E pushed the switch to deactivate the counter and
timer. The second child was allowed time to pull his rope thrbugh the
opening also. If neither chiid pulied his rope all the way through the
opening after 20 seconds, E said "stop" and pushed the switch. After
each trial in the GR and IRl conditions, E dispensed the paper coins
for that trial and reminded the children of the number of remaining
trials. After each triai in the IR2 condition, E told the children how
many prizes had been earned by each child to that point and then said
"You may choose your prize(s) when we are all done. We are going to

play the game again. There will be one prize again this time." If
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on a given trial in the IR2 conaition neither child pulied his rope all
the way through the opening and both children pulled the same number of
blocks through the opening, then rno one received a prize for that trial.

Following the sixth trial on the Puil-block game, all pairs played
the Marble-pull game for eight triais. The instructions for the Marble-
pull game were the same as in Experiment I, and the instructions were
the same for all experimental groups. After the eighth trial on the
Marble-pull game, each child was aliowed to choose at least two prizes.

The prizes were placed into paper bags which were not to be opened
during school hours. The children were instructed not to discuss the
games or the prizes with other chiidren. The fifth graders were told
that they had participated in a study which would be invalidated if
discussed with children yet to participate. The teachers assisted in
discouraging the children from discussing the prizes and the games.

The fifth graders were asked prior to testing whether they had received
information or advice about the games, and only one pair had to be dis~
qualified when one child had been informed "You have to help each -
other." The E's observations; as well as the nature of the results ob-
tained, suggested that these precautions, taken to prevent discussion
about the games, were successful.

The prizes for the kindergarteners included marbles, pins, rings,
blowers, whisties, and a large variety of coicrful plastic figures of
bugs, animals, cars, etc. The prizes for fifth graders included pins,
ball point pens, funny badges, combs, plastic filowers, bird whistles,
Pop guns, creepy crawlers, harmonicas, braceiets, and medalions. The

Prizes available for the Puli~block game were different from the prizes
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available for the Marble-pull game. From all appearances, the children

were highly motivated to obtain the prizes.

Results

Pull-block game

Blocking time. The measure of the degree of compecitive inter-

action occurring on each trial in the Pull-block game was the accumu-
lated time (blocking time) during which the Ss blocked one another's
progress. This was automatically timed as described in the apparatus
section of Experiment III. The mean blocking time in seconds for each
grade and sex grouping as a function of reward contingency is listed
in Table 10. The blocking time for each pair was averaged over the
six trials since inspection of the results suggested that, with one
exception, differences between trials did not approach significance.
The exception was that all fifth grade pairs had higher blocking times
on trial six than trial one for the IR2 condition.

The analysis of variance for blocking time reported in Table 11
suggested that all of the main effects as well as the Grade X Reward
Contingency and Grade x Sex interactions were statistically signifi-
cant. Tests on simple effects suggested that the effect of reward
contingency did not approach significance for kindergarteners. Fifth
graders, however, had significantly higher blocking times in the IRl
condition than in the GR condition (F=17.6, df=1/48, p ¢ .01), and
fifth gradefs had significantly higher blocking times in the IR2 con-
dition than for the IRl condition (F=7.7, df=1/48, p <.01). |

Simple effects tzsts on the differences between grade levels
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Table 10

Mean Blocking Time in Seconds as a Function of Grade,
Sex, and Reward Contingency, Trials Collapsed

Reward contingency
Grade Sex GR IR1 IR2
M 3.0 5.1 2.0
Kindergarten
- F 2.0 6.7 2.0
M 4.0 15.2 17.9
Fifth
F .8 6.4 14.7

Note. — Five pairs in each cell.

Table 11

Analysis of Variance: Blocking Time

Source df MS E
Grade (A) 1 606.1 30.6%*
Reward contingency (B) 2 267.0 13.5%*
Sex (C) 1 88.3 4.5*
A XB 2 265.8 13.4%%
AxC 1 103.4 5.2%
BxC 2 5.3
AxBxC 2 24.9
Within cell 48 19.8
*p €.05
**p (.01
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suggested that (1) differences in the é;-condition did not approach
significance, (2) fifth grade boys had higher blocking times than kin-
dergarten boys for both the IR1 condition (F=12.7, df=1/48, p (.01)
and the IR2 condition (F=31.8, df=1/48, p ¢ .01), and (3) fifth grade
girls had higher blocking times than kindergarten girls in the IR2 con-
dition (F=20.3, df=1/48, p ¢ .01).

Tests on the simple effects of sex indicated that the only signi-
ficant sex difference occurred in the IRl condition where fifth grade
boys had higher blocking times than fifth grade girls (F=9.6, df=1/48,
p <.01).

Time to solution. This measure indicated the interval of time in

seconds between the signal to begin a trial and the completion of the
trial by the first child who pulled his rope all of the way through the
opening. The time 1imit was 20 seconds per trial. The lower the time
to solution, the gregter is the indication of cooperative interaction.
The mean time to solution for each grade, sex, and reward contingency'
combination is listed in Table 12. Time to solution for each pair was
averaged over the six trials since inspection of the results suggested
that differences between trials approached significance only in the GR
condition. The mean time to solution for kindergarteners in the GR
condition was 18.4 seconds on the first trial compared to 11.2 seconds
on the sixth trial (8 of 10 pairs showing a decline). The mean time to
solution for fifth graders in the GR condition was 14.4 seconds on the
first trial compared to 7.5 seconds on trial six (7 of 10 pairs show-
ing a decline).

Table 13 reports the analysis of variance for time to solution
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Table 12

Mean Time to Solution in Seconds as a Function of Grade,
Sex, and Reward Contingency, Trials Collapsed

Reward contingency
Grade Sex GR IR1 IR2

M 15.6 16.0 18.6
Kindergarten

F 16.4 17.4 17.8

M 9.0 17.8 19.8
Fifth

F 12.2 13.6 20.0

-~ Note. — Five pairs in each cell.

Table 13

Analysis of Variance: Time to Solution

Source df MS F
Grade (A) 1 36.8
Reward contingency (B) 2 165.4 11.2%*
Sex (C) 1 .2
AXB 2 64.2 4. 3%
AXxC 1 2.0
BxC 2 15.0
AxBxC 2 22.9
Within cell 48 14.8
*p (.05
**p (.01
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results. The main effect of reward contingency and the Reward Contin-
gency x Grade interaction were statisticaﬂy significant. Simple ef-
fects tests showed that the differences between reward contingency con-
ditions for kindergarteners did not approach significance. Fifth
graders, however, had significantly lower times to solution in the GR
condition than in the IRl condition (F=8.8, df=1/48, p ¢ .01) and had
significantly lower times to solution in the IRl condition than in the
IR2 condition (F=6.0, df=1/48, p (¢ .05). Tests on the simple effects
of grade suggested that the only significant difference was for the GR
condition where time to solution was less for fifth graders than for
kindergarteners (F=9.8, df=1/48, p (.01).

Cooperation trials. Another measure of cooperation for the Pull-

block game was the number of trials (out of six possible) for which a
pair cooperated such that reward was obtained. This méasure has mean-
ing only when applied to the GR and IRl conditions, because in the IR2
condition reward attainment did not require cooperative interaction.
Table 14 1ists the mean number of cooperation trials for the various
grade and sex groups for the GR and IR1 conditions. An analysis of
variance (see Table 15) suggested that only the main effect of reward
contingency was significant. Although the mean number of cooperation
trials for all groups was less in the IR condition than in the GR
condition, this difference was statistically significant only for
fifth grade boys (F=6.9, df=1/32, p (.05).

Distribution of rewards. For the IRl condition Ss knew that the

game would be played for six trials, and it was possible for them to

take turns obtaining rewards. Perfect turn-taking would have given
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Table 14

Mean Number of Cooperation Trials as a Function
of Grade, Sex, and Reward Contingency

Reward contingency

Grade | Sex GR IR1

M 3.8 3.0
Kindergarten

F 2.4 1.4

M 4.8 1.2
Fifth

F 3.6 3.2

Note. — Five pairs in each cell.

Table 15

Analysis of Variance: Cooperation Trials

Source i | ms | F
Grade (A) 1| 30
Reward contingency (B) 1 21.1 4.5*%
Sex (C) 1 3.1

AxB 1 2.9

AxC 1 8.9

BxC 1 5.5

AxBxC 1 7.4
Within cell 32 4.7

*p (.05
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three prizes to each child. That turn-taking was infrequent for both
grade levels in the IR1 condition is suggested by the fact that for six
of the pairs in each grade group, at least one child ubtained no
prizes; and for eight of the pairs in each grade group, at least one
child obtained one or fewer prizes.

An inequitable outcome was possible in the IR1 and IR2 conditions.
Table 16 gives for each grade level the proportion of pairs having un-
equal outcomes and the mean disparity in numbers of rewards for those
pairs having unequal outcomes. Although the grade differences reported
in Table 16 are not statistically significant, they are reported here
in order to allow comparison with similar data from the other experi-
ments in this paper.

Marble-pull game

The measure of cooperative interaction for the Marble-pull game
used in this analysis is the "cooperation score" which was also used
for the analysis of Marble-pull results in Experiment I. The coopera-
tion score for each dyad is the number of prizes obtained by the child
who obtained the fewest prizes over the eight trials. A score of 4
indicated the maximum equitable distribution of prizes. Mean coopera-
tion scores as a function of prior game experience, grade level, and
sex are listed in Table 17. The prior game experience conditions are
identified for each group according to the reward contingency experi-
enced previously by the group during the Pull-block game.

The analysis of variance for cooperation scores (see Table 18)
showed that the main effects of grade and prior game experience were

significant. Simple effects tests on the differences between grade
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Table 16

Proportion of Pairs with Unequal Outcomes and
Mean Disparity x Reward Contingency x Grade

Proportion of Mean disparity in
Reward pairs with rewards for pairs
contingency Grade unequal outcomes | with unequal outcomes
Kindergarten .50 2.5
IR1
Fifth .30 2.7
Kindergarten .80 2.5
IR2
Fifth .90 : 1.4

Note. — Ten pairs in each condition x grade group.




Table 17

Mean Cooperation Scores as a Function of Grade,
Sex, and Prior Game Experience

Prior game experience
Grade Sex GR IR1 IR2
) M 1.4 .0 4

Kindergarten
F 1.4 1.4 1.8
M 3.2 2.6 1.6

Fifth

F 3.8 1.4 .8

Note. — Five pairs in each cell.

Table 18

Analysis of Variance: Cooperation Scores

Source df MS F
Grade (A) 1 20.4 8.2%* S
Prior game (B) 2 9.8 3.9*
Sex (C) 1 .8

A xB 2 5.1

AxC 1 7.3

BxC 2 o1

AxBxC 2 3.7
Within cell 48 2.5

*p <.05

*tp .01




levels suggested that fifth graders were more cooperative than kinder-
garteners in the GR prior experience condition (F=8.8, df=1/48, p ¢.01)
and that fifth grade boys were more cooperative than kindergarten boys
in the IR1 prior experience condition (F=6.8, df=1/48, p ¢ .05). Tests
on the simple effects of prior game experience suggested that differ-
ences were significant only for fifth graders (F=5.5, df=2/48, p ¢.01).
It was possible for one child in a dyad to obtain more prizes than
the other child in the Marble-pull game. Table 19 gives the proportion
of pairs having unequal outcomes for each grade level and the mean dis-
parity in numbers of prizes for those dyads having unequal outcomes.
Since all pairs were given the same instructigns for the Marble-pull
game and since inspection of the results suggested that disparity in
outcome was nct affected by the prior game experiences, the results
for the various prior experience groups are collapsed in Table 19. A
chi-square test indicated that the proportion of pairs with unequal
outcomes was greater for kindergarteners than for fifth graders at a

marginal level of significance (%%=3.0, df=1, p ¢ .10).

Discussion

Puil-block game

The fifth graders were more responsive than the kindergarteners to
the situational differences created by the three reward contingency
conditions. The effect of reward contingency was significant for fifth
graders, but did not approach significance for kindergarteners, for the
measures of blocking time, time to solution, and number of cooperation

trials. The Grade x Reward Contingency interaction was significant for

56

60
l +

ERIC

Aruitoxt provided by ERic




Table 19

Proportion of Pairs with Unequal Outcomes and
Mean Disparity as a Function of Grade Level

Proportion of pairs Mean disparity in rewards for
Grade with unequal outcomes pairs with unequal outcomes
Kindergarten .40 1.5
Fifth A7 1.0

Note. — Thirty pairs per grade level.
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both the blocking time and time to solution measures. These results
suggest that fifth graders were more responsive than kindergarteners to
situational cues for cooperation and competition.

Fifth graders were most cooperative and least competitive in the
GR condition which was characterized by the need for mutual assistance,
the possibility for an equitable outcome, and the absence of cues for
competition. The fifth graders were more competitive and less cooper-
ative in the IRl than the GR condition. The IR1 condition was charac-
terized by the presence of cues for competition, conflict of interest
and the possibility for an inequitable outcome, in addition to the
cues for cooperation.

Fifth graders were most competitive and least cooperative in the
IR2 condition. A]thodgh both the IRl and IR2 conditions were charac-
terized by the presence of cues for competition, the cues for coopera-
tion were much nore salient in the IR1 condition. The need for mutual
assistance was more salient in the IRl condition since it was nzarly
impossible for one child to pull his rope all the way through the open-
ing without the willful cooperation of the other child. In the IR?
condition, however, it was possible for a child to pull one block
through the opening and to obtain a reward without the intentionai as-
sistance of the other child. The possibility for an equitable outcome
was also more salient in the IR1 than in the IR2 condition since Ss
could see the six available prizes and were told repeatedly that the
game would be played six times. There was no way for Ss in the IR2
condition to know whether one trial would be followed by another.

The most striking difference between fifth grade and kindergarten
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children occurred in the IR2 condition which was characterized by the
presence of situational cues for competition and the absence of cues
for cooperation. In this situation the fifth graders spent consider-
ably more time blocking each other than did the kindergarteners. This
suggests that the behavior pattern of actively blocking another per-
son's progress as a response to cues for competition is highly devel-
oped for fifth graders and is developed to a much less extent for kin-
dergarteners.

Competitive interaction among kindergarteners, when it occurs, may
often result simply from a failure to cooperate rather than from active
competition. In some situations, such as the Marble-pull game in Ex-
periment I, even a very passive non-cooperative response mry block
another person's progress toward goal attainment. This kind of compe-
tition should not be confused with the kind of blocking which may be
distinguished operationally from simple non-cooperation.

The differences between grade levels in blocking time may not be
attributed to age differences in physical strength because very little
strength was required vor activation of the blocking time switch. The
kindergarten pairs were easily capable of continuous activation of the
blocking time switch, even if each child pulled on his rope with one
hand only, and the children did in fact pull with both hands. It
seemed to the E that the kindergarten child was typically concerned
only about pulling the blocks on his own rope through the opening as
quickly as possible. The kindergarten child appeared to avoid contin-
uous blocking because blocking prevented his own progress as well as

the other child's progress. The fifth grade child seemed typically
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more concerned than the kindergartener about preventing the other
child's progress even before either child had pulled a block through
the opening.

In the IR1 condition the behaviors of fifth grade and kindergarten
children were similar in several respects. There were no significant
differences between grade levels in either time to solution or in num-
ber of cooperation trials. The only significant difference in the IRI
condition was that fifth grade boys had higher blocking times than kin-
dergarten boys or girls.

The results for Experiment I and the results for the IR condition
in Experiment III were congruent with the results for the IRl condition
in the present experiment in showing that the interaction of older and
younger children nﬁw be very similar in mixed-cue situations. The pre-
sent experiment supports an interpretation of these results which sug-
gests that older children are (1) more cooperatively responsive than
younger children to cues for cooperation, and (2) more competitively
responsive than younger children to cues for competition. This inter-
pretation implies that when cues for both cooperation and competition
are salient in a situation, the competitive responsiveness of older
children may interfere with their cooperative responsivity such that
their behavior may be phenotypically similar to that of younger
children.

Experiment II showed that older children were more cooperative
than younger children for a situation where there was no real conflict
of interest. Experiment III and thc present experiment showed that
older children cooperated more efficiently than younger children in the

GR situation. And of particular importance to the interpretation stated
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in the last paragraph, the present experiment demonstrated that older
children were far more competitive than younger children in a situation
characterized by the presence of cues for competition and the absence
of cues for cooperation.

A comparison of the results in Experiment llI with the results
for the present experiment suggested that the effect of the more lengthy
and detailed instructions for the Pull-block game in Experiment III was
to decrease blocking time and time to solution for both experimental
conditions and for all age groups in Experiment III. The results of
statistical significance were the same for both experiments with the
one exception that, for Experiment IV, the older boys had higher block-
ing times than the other groups in the IR1 condition.

The only significant sex difference obtained in the present experi-
ment was in the IR1 condition where fifth grade boys had higher blocking

times than fifth grade girls.

Marble-pull game

A11 pairs played the Marble-pull game immediately following the
Pull-block game, and the instructions for the Marble-pull game were
the same for all pairs. The results suggested that for fifth graders,
interaction in the Marble-pull game was differentially affected by
prior experiences in the three reward contingency conditions of the
Pull-block game. The effect of prior game experience did not approach
significance for kindergarten children.

The effect of the prior game experiences for kindergarteners may
have been diminished by thu. fact that the behavior of kindergarteners

was similar in all three reward contingency conditions for the
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Pull-block game. However, the treatment of kindergarteners was quite
different for the various prior experience conditions. Also, the fact
that kindergarteners became more cooperative over trials in the GR
condition, but not in the other conditicjns, might have been expected to
affect behavior on the Marble-pull game.: The failure to find a signifi-
cant effect of prior game experience for kindergarteners was similar to
the findings in a previous study (Nelson & Madsen, 1969) that order of
group reward or individual reward treatments had no significant effect
for four-year-olds in a counterbalanced experiment.

Although interaction was largely cooperative for both kindergarten
and fifth grade children in the GR condition of the Pull-block game,
fifth graders in the GR prior experience condition were significantly
more cooperative in the Marble-pull game than were kindergarteners in
the same prior experience condition. Fifth grade boys who were more
competitive than kindergarten boys in the IR1 Pull-block condition
were iore cooperative than the same kindergarten boys for the subsequent
Marble-pull game.

The results for fifth graders suggested that the Pull-block game
conditions which led to relatively more cooperative interaction for the
Pull-block game also resulted in relatively more cooperative interaction
in the subsequent Marb]e-puﬂlgame. A comparison of the Marble-pull
results for fifth graders in the present experiment with the Marble-
pull results for 8- to 10-year-olds in Experiment I suggested that the
effect of the prior game experiences in the present experiment was one
of increasing cooperativeness in some conditions rather than an effect

of decreasing cooperativeness in certain conditions. The 8- to
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10-year-olds who played the Marble-pull game with no prior game experi-
ence in Experiment I coop¢rated to nearly the same extent as fifth
graders in the IRZ prior experience condition of the present experiment
(compare Tables 1 and 17). The same was true for fifth graders who
played the Marble-pull game with no prior game experience in Experiment
V (compare Tables 17 and 20).

The prior experience of cooperating in the Pull-block game may have
created a cooperative set in the minds of the fifth graders which pre-
disposed them for cooperative behavior in the subsequent Marble-pull
game. This cooperative set may have involved simply an increase in
thinking about the possibility of, and appropriateness of, cooperation.
If so, the rewards obtained for cooperative behavior may be conceptual-
ized as reinforcers which (1) directed the Ss' attention to the possi-
bility of cooperating, and (2) increased the Ss' tendencies to think
about cooperating in the same and similar game situations. It is also
possible that the experience of cooperating may have affected the Ss!
attitudes and expectations about their game partners in a direction
favorable to cooperation.

Assuming the validity of these explanations, it follows that (1)
the kindergarteners' thoughts about cooperation were so specific to the
Pull-block game that they did not generalize to the Marble-pull game,
and/or (2) the kindergarteners' attitudes toward their partners were
unaffected by cooperating or did not relate to their future dispcsitions
to be cooperative.

The proportion of pairs having unequal outcomes in the Marble-pull

game was greater for kindergarten than fifth grade children. Although
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this difference was significant at only the p (.10 level, this evidence
is congruent with similar results from Experiments I and II suggesting
a greater concern about equality of outcome among fifth graders compared

to kindergarteners.

Experiment V

The effect of cooperation in a prior game upon interaction in a
subsequent game was further studied with fifth graders in this experi-
ment. The prior experience game used in this experiment was ditferent
from the game used for the prior experience in Experiment IV. The sub-
sequent game (Marble-pull game) was the same as the game used to test {
for the effect of prior experience 1in Experiment IV. |

The prior experience game (Pu?l-block game) in Experiment IV re-
quired a kind of turn-taking interaction because only one child could
pull a block through the opening at a time. Since the Marble-pull game
also required turn-taking in order for both Ss to obtain reward, the
turn-taking feature of both games may have provided a basis for trans-
fer from the prior experience' game to the subsequent game. In order to
study the importance of this similarity between the prior and subsequent
games, the prior experience game used in the present experiment was
designed such that turn-taking was not involved.

The present experiment was also designed in order to allow compari-
son between a group which cooperated in a prior experience game with a
group that played the Marble-pull game with no prior experience. The
group that played the Marble-pull game with no prior experience also

played the Marble-pull game a second time in order to allow study of the

t
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effect of a prior experience in a conflict of interest game upon subse-

quent play in the same game.

Method

Subjects
The fifth grade children were from a different Los Angeles public

schooi than the Ss in Experiment IV. This second school was also lo-
cated in a middle to upper income area of western Los Angeles. There
were 10 pairs of boys and 10 pairs of girls. For each sex group the
pairs were selected randomly and assigned alternately to one of two

experimental conditions.

Apparatus

An adaptation of the Madsen Cooperation Board game and the Marble-
pull game were used. The dimensions and essential parts of the Coopera-
tion Board game are displayed in Fig. 2 and described in the apparatus
section of Experiment II. The adaptation of the Cooperation Board used
in the present experiment may be seen in Fig. 4. Target spots were
numbered as shown in Fig. 4, and cooperation was required in order for
the Ss to pull the pointer to the various target spots. The Marble-
pull game is displayed in Fig. 1 and described in the apparatus section

of Experiment I.

Procedure

Each pair of children was taken to a small office and was told that

they were about to play a game where they might obtain some prizes. The
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Figure 4. Madsen Cooperation Board as Adapted for Experiment V
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children were then allowed to see the available prizes. Half of the
pairs played the Cooperation Board game for three trials and immediately
afterwards played the Marble-pull game for eight trials. The other half
of the pairs played the Martle-pull game for eight trials and immedi-
ately afterwards played the Marble-pull game for eight more trials.

The procedure for the Cooperation Board game allowed the Ss to
first practice moving the pointer to certain target spots selected by
the E. As soon as the E judged that the Ss understood how the pointer
could be moved to a given spot on the board, instructions for the game
were given. A1l of the pairs were able to move the pointer to a given
spot after just a few attempts. The instructions for the Cooperation
Board game were as follows:

“Notice that there are ten spots numbered from one to

ten. The pointer must touch the spots in order: first, spot

number one; second, spot number two; and so on up to spot

number ten. If spot number ten is reached before I sey 'stop,'

each of you will be able to choose a prize for that time. The

game will be played only three times. I will keep time with

this watch, and if I say 'stop' before the pointer gets to

spot number ten, no one will get a prize for that time."

The time limit for each trial was 30 seconds. After the third trial,
the Ss chose the prizes that they had earned.

The procedure and instructions for the Marble-pull game were the
same as in Experiments I and IV. A complete description may be found
in the procedure section of Experiment I. Between games the Ss who
played the Board game first were told "Now there will be a different
game where you may get some more prizes." Ss who played the Marble-
pull game first were allowed to choose the prizes which they had earned |

and then were told "Now you will play the game again for eight more

times. You may play the game any way that you wish."
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The prizes\avai]ab]e for the subsequent Marble-pull game were dif-
ferent from the prizes available for the Cooperation Board game cr the
Marble-pull game when played first. The prizes, the manner of dis-
pensing the prizes, and the instructions designed to keep Ss from dis-
cussing the experiment were the same as that described for fifth graders

in the procedure section of Experiment IV.

Results

Nine of the ten pairs who played the Cooperation Board game ob-
tained reward on all three trials. The other pair obtained reward on
the third trial only. So, all of the pairs that played the Cooperation
Board game did in fact cooperate.

The measure of cooperative interaction for the Marble-pull game
was the "cooperation score" that was also used in the previous experi-
ments with the Marble-pull game. The cooperation score for each dyad is
the number of prizes obtained by the child who obtained the fewest
- prizes over the eight trials. Mean cooperation scores as a function of
prior game experience and sex are listed in Table 20.

Pairs in the No Prior Game condition were the same pairs as those {
in the Marble-pull Prior Game condition since these were the pairs that
played the Marble-pull game twice. Because the pairs in the No Prior
Game condition were the same pairs as those in the Marble-pull Prior
Game condition, the results for the No Prior Game condition were ex-
cluded from the analysis of variance (Sex x Prior Game Experience)
reported in Table 21. The analysis of variance indicated that the

pairs having the Cooperation Board prior game experience were more
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Table 20

Mean Cooperation Scores for Marble-pull Game as a
Function of Sex and Prior Game Experience

Prior game experience
Sex | Cooperation board | Marble-pull { No prior game

M 3.8 2.4 - 1.6
F 3.0 1.4 .2

'Note. — 1. Five pairs in each cell.

2. Pairs repeated across Marble-pull
and No prior game conditions.

Table 21

Analysis of Variance: Cooperation Scores for Cooperation
Board and Marble-pull Prior Game Conditions

Source | df MS F

Sex (A) 1 4.05

Prior game (B) 1 11.25 4.59*
AxB 1 .05

Within cell 16 2.45

*p €.05




cooperative for the subsequent Marble-pull game than the pairs having
the Marble-pull prior game experience (F=4.59, df=1/16, p ¢.05).

A further statistical test indicated that the pairs having the
Cooperation Board prior game experience were also more cooperative for
the Marble-pull game than the other pairs when compared to the other
pairs' interaction while playing the Marble-pull game with no prior
game experience (t=4.5, df=18, p ¢.01). A statistical test for experi-
ments with repeated measures suggested that the pairs who played the
Marble-pull game twice were more cooperative when playing the Marble-

pull game for the second time (t=2.74, df=9, p <.05).

Discussion

The results for Experiment IV suggested that the prior experience
of cooperative interaction in one game situation tended to increase
cooperation among fifth graders in a subsequent conflict. of interest
game. The present experiment added further support to that conclusion.
Pairs of fifth graders who cooperated in the Cooperation Board game
were subsequently more cooperative for the Marble-pull game.than chil-
dren who played the Marbie-pull game with no prior experience. Inter-
action in the Marble-pull game was also more cooperative for the Co-
operation Board prior experience group than for the other group even
when compared to the other group's interaction while playing the Marble-
pull game for the second time (a second eight trial game).

The present experiment demonstrated that cooperative interaction

in a prior game may increase cooperation in a subsequent game even >

though the two games are quite dissimilar. Unlike the Marble-pull game,




the Cooperation Board game was a group reward situation where there
was no conflict of interest and where cooperation did not require

taking-turns or alternation of any kind.

Experiment VI

Experiment VI was designed, as was Experiment IV, to examine the
effects of situational variables and various prior experiences upon the
interaction of children at different grade levels. A different game was
used in the present experiment in order to create interaction situations
which in some conditions were quite comparable to the situations in
Experiment IV, but in other conditions involved new situations of
theoretical interest.

There was a group reward condition and an individual reward condi-
tion similar to those of the previous experiments. For two additional
conditions, the form of the game apparatus was changed in order to
create a group reward condition and an individual reward condition for
which the need for mutual assistance was particularly obvious. It was
expected that interaction in an individual reward situation would be
more cooperative when the salience of the need for mutual assistance
was increased.

Another individual reward condition was created in which it was
possible for the Ss to obtain maximal and equitable outcome on every
trial. For this individual reward condition the salience of the possi-
bility of an equitable outcome was increased since reward could be
shared on a trial as well as over trials, and conflict of interest was

reduced since both Ss could obtain maximal outcomes on a trial. It
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was expected that interaction in this condition would be more coopera-
tive than in the individual reward condition where anvequitable outcome
was possible only by sharing rewards over trials.

The experimental conditions described above provided situations
for creating various game experiences. The effect of these various ex-
periences upon interaction in a subsequent game was investigated.
Certain effects of prior experiences which may not be 1imited to par-
ticular dyads were studied by switching members of dyads and forming

new dyads following certain prior experience conditions.

Method

Subjects
About half of the children in each experimental group were from

the same Los Angeles public school as Ss in Experiment IV, and the
rest of the children were from the same Los Angeles public school as

~ Ss in Experiment V. No child was a S in more than one experiment.
There were 70 pairs of kindergarten children and 70 pairs of fifth
grade children. For both grade levels, half of the dyads were all
male and half were all female. Within each grade and sex group, pairs
were selected randomly and assigned consecutively to one of seven

experimental conditions.

Apparatus
Two forms of the Cooperation Board game were used. The dimensions

and essential parts of the Cooperation Board game are displayed in

Fig. 2 and described in the apparatus section of Experiment II. The
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two forms of the Cooperation Board used in this experiment may be seen
in Fig. 5. Each form had two target spots, but the arrangement of the
spots vis-a-vis the two subjects varied. In order for the pointer to
touch a target spot on form 1 of the Cooperation Board, one S had to
pull on both strings under his control and the other S could not resist
by pulling against the first S. In order for the pointer to touch a
target spot on form 2 of the Cooperation Board, each S had to pull on
one string and let 1oose of the other string under his control, and both

Ss had to pull on the strings at the same side of the board.

Procedure

Every pair was taken from the classroom to a small office and was
told, "This is a game where you may get some prizes. First, I will tell
you about the game." Each pair then received instructions in the use of

either form 1 or form 2 of the Cooperation Board.

Form 1. "This is the pointer. The pointer can be moved
on the board by pulling strings. Each of you has two strings
to pull, one string for each hand. See if you can make the
pointer move here." E assisted until the children could move
the pointer from several places on the board to a given target
spot. Ss then practiced moving the pointer to the other spot.

Form 2. "This is the pointer. The pointer can be moved
on the board by pulling strings. You each have two strings.
In this gam: you may pull only one of your strings at a time.
Don't pull both strings at the same time. Pull whichever one
of your strings that you wish. You may start by pulling one
string and then switch and pull the other string, but only
pull one string at a time." The children practiced moving the
pointer to one target spot and then practiced moving the pointer
to the other target spot.

Following this, either six paper tokens or six pairs of paper
tokens were placed on the table. Children in the GR conditions were

told that they could choose one prize for every two coins that they
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Form 1 Form 2

Figure 5. Forms of Cooperration Board for Experiment VI
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obtained. Children in the other conditions were told that each token
was worth one prize. The children were questioned to assertain whether
the token-prize relationship was understood, and they were given an
opportunity to see the prizes from which they could choose. One of the
three following reward contingencies was then explained.

Group Reward (GR). Six pairs of paper tokens were placed
in view of the children. "There will be two coins each time.
The game will be played six times (E pointed to coins). If
the pointer touches both spots, here and here, before I say
'stop,' you will each get one coin, one for you and one for you.
If the pointer does not touch both spots before I say 'stop,’
if only one spot is touched for example, no one will get a coin."

Individual Reward Unlimited (IRU). Six pairs of paper
tokens were placed in view of the children. One child's name
was printed on one target spot and the other child's name was
printed on the other target spot. "There will be two coins
each time. The game will be piayed six times (E pointed to
coins). If the pointer touches the spot with your name on
it before I say 'stop,' you will get one coin. Each person
whose spot is touched before I say 'stop' will get a coin.

If the pointer does not touch your spot before I say 'stop,’
you will not get a coin that time."

Individual Reward (IR). Six paper tokens were placed in
view of the children. One child's name was printed on one
target spot and the other child's name was printed on the other
target spot. "There will be only one coin each time. The
game will be played six times {E pointed to coins). If the
pointer touches here (spot with name of child 1) first,
child 1 (name) will get the coin. If the nointer touches here
(spot with name of child 2) first, child 2 (name) will get
the coin. If the pointer does not touch any spot before I
say 'stop,' no one will get that coin."

A11 of the children were told that talking was allowed and that
they could play the game any way they wished. The time 1imit for each
trial was 15 seconds. A1l pairs played the Cooperation Board game for
12 trials. For trials 7-12 all pairs played form 2 of the Cooperation
Board game with instructions for the IR reward contingency. Instruc-

tions and procedure prior to trial 7 varied for the seven experimental
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conditions listed below. Each condition is 1isted according to the
reward contingency and form of game that was used on trials 1-6 for
the children in that condition.
1. Group Reward (form 1)
Group Reward {form 2)
Individual Reward {form 1)
Individual Reward {(form 2)
Individual Reward Unlimited {form 2)

Group Reward (form 1)}, Switched Pairs

~J o &) R~ w N
. » . ] . .

Individual Reward {form 1), Switched Pairs

The children in the Switched Pairs (SP) conditions had different
partners on trials 7-12 than on trials 1-6. The procedure for these
conditions involved having first one and then another pair in the same

condition play the game for trials 1-6 only. Following this, one child

from the first pair and one child from the second pair returned to the
experimenting room to form a new pair for trials 7-12. Then the re-
maining children, one from each original pair, were tested for trials
7-12.
For trials 1-6 in conditions IR (form 1} and IR (form 1) SP,
each child's name was printed on the target spot that was on the far
¢ide of the board from that chiid. This meant (see form 1 in Fig. 5)
that a child could move the pointer to the other child's target, but he
could contribute nothing toward moving the pointer to his own target.
Following the sixth trial, the children in all but one condition

were told “Now the game will be changed." Then the instructions for

the IR (form 2) situation were given. Children in the IR (form 2)




condition were simply told "Now the game will be played six more times."
After the twelfth and final trial, each child was allowed to
choose at least two prizes. The prizes available on trials 1-6 were
different from the prizes available on trials 7-12, and prizes for
kindergarteners were different than the prizes for fifth graders. The
prizes, the manner of dispensing the prizes, and the instructions de-
signed to keep Ss from discussing the experiment were the same as that

described in the procedure section of Experiment IV.

Results

Trials 1-6

There were five different experimental treatments to be compared
for trials 1-6. Although the children in the two Switched Pairs con-
ditions received the same treatment for trials 1-6 as children in the
two comparable groups where pairs were not switched, all of these groups
were considered as séparate conditions in the analysis of the results
for trials 1-6. It was important, for the study of the effects of prior
experiences, to show that children in the SP groups had experiences on
trials 1-6 that were similar to the experiences of children in the
comparable groups where pairs were not switched. For this reason,
seven reward contingency groups were compared.

Cooperation trials. The measure of cooperative interaction for

each pair on trials 1-6 was the number of cooperation trials out of the
six possible. A cooperation trial was defined as a trial for which
one or both children obtained reward. For all conditions it was impos-

sible for any child to obtain reward without the assistance of the other
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child. The mean numbers of cooperation trials as a function of grade,

reward contingency, and sex are listed in Table 22.

An analysis of variance (see Table 23) suggested that the main
effect of reward contingency and the Reward Contingency x Grade inter-
action were significant. Differences between the GR (form 1) and
GR (form 1) SP groups and between the IR (form 1) and IR (form 1) SP
groups did not approach significance. For kindergarteners there was no
significant difference between pairs in the GR (form 1) and IR (form 1)
conditions. Fifth grade children, however, were significantly more
cooperative in the GR (form 1) condition than in the IR (form 1) con-
dition (F=12.0, df=1/112, p ¢.01). Cooperative interaction was more
frequent in the GR (form 2) condition than in the IR (form 2) condition
for both kindergarteners (F=11.1, df=1/112, p (.01) and fifth graders
(F=35.6, df=1/112, p €.01). Cooperative interaction was also more
frequent in the GR (form 2) condition than 1h the IRU (form 2) condi-
tion for both kindergarteners (F=6.2, df=1/112, p <.05) and fifth
graders (F=37.2, df=1/112, p <.01). Differences between the IR (form 2)
and IRU (form 2) conditions did not approach significance for either
grade level. '

Differences in cooperative interaction between form 1 and form 2 of
the Cooperation Board did not approach significance when the GR reward
contingency was in effect. For the IR reward contingency, however, in-
teraction was more cooperative with form.1 than with form 2 for both
kindergarteners (F=16.2, df=1/112, p ¢.01) and fifth graders (F=6.2,
df=1/112, p <.05).

The kindergarten children were more cooperative than the fifth
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Table 22

Mean Number of Cooperation Trials as a Function of
Grade, Sex, and Reward Contingency

Reward contingency
GR GR GR IR IR IR IRU
Grade Sex |form 1| form 1 | form 2 |form 1 | form form 2 §{ form 2
SP SP
M| 5.6 4.6 4.8 5.2 4.8 2.2 2.8
Kindergarten
F | 5.2 6.0 5.0 5.6 6.0 2.8 3.4
M| 6.0 6.0 6.0 4.0 3.4 .8 .6 |
Fifth |
F | 6.0 6.0 6.0 3.0 3.8 2.6 2.6 i
|
Note. — Five pairs in each cell. i
\
|
Table 23
Analysis of Variance: Cooperation Trials
Source df MS F
Grade (A) 1 9.3
Reward contingency (B) 6 46.0 17 .7%*
Sex (C) 1 9.3
AxB 6 8.3 3.2%*
AxC i .1
BxC 6 2.1
AxBxC 6 1.7
Within cell 112 2.6
**p (.01




graders in the IR (form 1) condition (F=6.9, df=1/112, p ¢.05) and in
the IRU (form 2) condition (F=4.3, df=1/112, p <.05).

Cooperation scores. For the IR conditions one prize was available

per trial, and it was possible for Ss to take-turns obtaining prizes
over trials. For these conditions the cooperation score is a measure

of the degree to which Ss obtained and equitably divided the available
rewards. The cooperation score for each dyad is the number of prizes
obtained by the child who obtained the fewest prizes over the six trials.
Table 24 gives the mean cooperation scores for children in the IR con-
ditions.

An analysis of variance reported in Table 25 indicated that the
main effects of grade and of reward contingency were significant. Com-
parisons of the results for the IR (form 2) condition with the combined
results for the two IR (form 1) conditions suggested that kindergarten
children, but not fifth graders, were significantly more cooperative
in the IR (form 1) conditions than in the IR (form 2) condition (F=11.3,
df=1/48, p ¢.01). Inspection of Table 24 suggested that the signifi-
cant difference between grade levels may be accounted for by the fact
that kindergarteners were more cooperative than fifth graders in the IR

(form 1) conditions.

Trials 7-12

On trials 7-12 al1 Ss played form 2 of the Cooperation Board with
the IR reward contingency in effect. In order to examine the effects of
prior game experiences, the experimental groups are identified according

to the various treatments which they experienced prior to trial 7. The

seven reward contingency groups studied for trials 1-6 were the seven




Table 24

Mean Cooperation Scores as a Function
of Grade, Sex, and Reward Contingency

Rewsrd zontingency
IR IR IR
Grade Sex form 1 form 1 torm 2
Sp
M 1.4 2.0 .8
Kindergarten
F 2.2 2.8 .8
M 1.8 1.2 .4
Fifth
F .6 1.0 1.0

Note. — Five pairs in each cell.

Table 25

Analysis of Variance: Cocperation Scores

Source df MS F
Grade (A) 1 6.6 6.6%
Reward contingency (B) 2 5.4 5, 4%*
Sex (C) 1 .2
AxB 2 1.9
; AxC ] 2.5
? B x C 2 5
| AxBxC 2 2.1
§ Within cell 48 1.0
| *p <.05

**p (.01




prior experience groups for trials 7-12. The results from trials 1-6

for Ss in the IR (form 2) condition were also included in the present

analysis in order to compare groups having prior game experiences with
a group having no prior game experience.

Cooperation scores. Again, the cooperation score for each dyad is

the number of prizes obtained by the child who obtained the fewest
prizes over the six trials. If the children in a given dyad obtained
all of the available prizes and shared them equally, that dyad would be
assigned a cooperation score of 3. Table 26 lists the mean cooperation
scores as a function of grade, sex, and prior game experience.

The pairs in the IR (form 2) Prior Game condition were the same
pairs as those in the No Prior Game condition since these were the pairs
that played form 2 of the Cooperation Board game twice, with the IR
reward contingency in effect both times. Because these two conditions
were not represented by independently selected samples, the results for
the IR (form 2) Prior Game condition were excluded from the analysis of
variance reported in Table 27. The results for the No Prior Game con-
dition were included in the analysis of variance.

As shown in Table 27, the analysis of variance indicated that none
of the main effects approached significance and that only the Grade x
Sex interaction was significant. Simple effects tests suggested that
fifth grade boys were significantly more cooperative than kindergarten
boys (F=9.50, df=1/112, p ¢.01). Since it was expected that the effect
of prior game experience would be significant for fifth graders, simple
effects tests were performed for the fifth grade data. The effect of

prior game experience was significant for fifth graders (F=2.31,
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Table 26

‘Mean Cooperation Scores as a Function of
Grade, Sex, and Prior Game Experience

Prior game experience
GR GR GR IR IR IR IRU |[No
Grade Sexifform 1|form 1|form 2|form 1{form 1{form 2|form 2| prior
SP SP game
M .6 .8 .8 .6 .8 1.8 1.2 .8
Kindergarten
F11.2 1.0 1.4 1.6 1.8 2 1.8 .8
M| 2.8 2.2 1.6 2.8 1.6 1.2 .6 4
Fifth
F|1.6 1.0 1.0 1.6 .4 1.2 1.4 1.0
Note. — 1. Five pairs in each cell.

2. Pairs repeated across IR (form 2) and No prior game
conditions.

Analysis of Variance:

Table 27

Cooperation Scores

Source df MS F
Grade (A) 1 3.97
Prior game (B) 6 1.7
Sex (C) 1 .00
A xB 6 2.49
AxC 1 11.57 7.51%%
BxC 6 .78
AxBxC 6 1.56
Within cell 112 1.54

Note. — The IR (form 2) condition was excluded

é from this analysis.
‘ *¥*p ¢.01




df=6/112, p <.05), but further tests suggested that the effect was sig-
nificant only for fifth grade boys (F=3.03, df=6/112, p <.01). Com-
parison of Table 26 with Table 22 suggested that interaction among fifth
grade boys for trials 7-12 was more ccoperative for groups having the
prior experience of cooperating, than for groups having either no prior
game experience or the prior experience of a non-cooperative interaction.

A separate analysis of cooperation scores was made in order to
examine the effects of grade and sex for only those conditions in which
Ss had been cooperative on trials 1-6. Table 28 lists mean cooperation
scores as a function of grade and sex with results collapsed over the
three GR and the two IR (form 1) conditions. The analysis of variance
reported in Table 29 showed that the effect of grade and the Grade x |
Sex interaction were significant. Comparisons between grade and sex
groups suggested that fifth grade boys were more cooperative than fifth
grade girls (F=10.2, df=1/96, p <.01) and were also more cooperative
than kindergarten boys (F=19.1, df=1/96, p <.01) and girls (F=5.6,
df=1/96, p <.05). Also, kindergarten girls were more cooperative than
kindergarten boys (F=4.0, df=1/96, p {.05).

Disparity in outcomes. Table 30 lists (1) the proportion of pairs

having unequal outcomes over trials 7-12 and (2) the mean disparity in

numbers of prizes for those pairs having unequal outcomes. The data in
Table 30 is collépsed for the seven prior experience groups and for sex
because differences due to these effects did not approach significance.
A chi-square test indicated that the proportion of pairs having unequal
outcomes was greater for kindergarten children than for fifth graders

(2=7.0, df=1, p ¢.01).
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Table 28

Mean Cooperation Scores as a Function of Grade and Sex,
Collapsed for A1l GR and IR (form 1) Conditions

Sex
Grade M F
Kindergarten 7 1.4
Fifth 2.2 1.1

Note. — 25 pairs in each cell.

Table 29

Analysis of Variance: Cooperation Scores

: Source df MS F
Grade (A) 1 9.0 6.3*
Sex (B) 1 1.0
A xB 1 19.36 13.5%*
Within cell 96 1.43
f *p (.05
**p ¢.01
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Table 30

Proportion of Pairs with Unequal Outcomes
and Mean Disparity as a Function of Grade

Grade

Proportion of pairs Mean disparity in rewards for
with unequal outcomes pairs with unequal outcomes

Kindergarten

Fifth

.47 1.6
.24 1.1

Note. — 70 pairs for each grade.




Discussion

Trials 1-6

Kindergarten and fifth grade chi]dren were more cooperative in the
GR (form 2) condition than in the IR (form 2) condition. In the prévi-f
ous experiments (III and IV) with the Pull-block game, the interaction
of indergarten children did not differ significantly between GR and
IR conditions. The difference in results between these experiments may
be explained by reference to an important difference between the games
used in the experiments. For the IR conditions in the Pull-block game,
it was possible for a kindergarten child to pursue personal goals and at
the same time to avoid sustained blocking of the other child's progress.
In fact, the kindergarten children did appear to pursue personal goa]s
in a kind of passively cooperative manner for all experimental condi-
tions of the Pull-block game.

For the IR (form 2) condition of the present experiment, pursuit of
personal goals necessarily resulted in competitive interaction. #A1-
though the intentions of the kindergarteners in the present experiment
may not have been to block one another's progress, their pursuit of
personal goals and their failure to resolve the conflict of interest
resulted in competitive interaction quite unlike the cooperative inter-
action which occurred in the GR (form 2) condition.

The results obtained for the IR (form 2) condition were congruent
with results obtained for the IR conditions in Experiments I, III, and

IV in showing that interaction of young children may be similar to the

interaction of older children for situations in which both cooperative




and competitive cues are present. It was suggested earlier in this
paper that the intellectual capacities of young children may 1imit their
responsiveness to the need for mutual assistance and to the possibility
of sharing rewsrds over trials. Although the intellectual capacity for
cooperation should be greater for older chilidren than for younger
children, the older chiidren may have been no more cooperative in the
IR conditions because of their greater competitive responsiveness to
centiict of interest and the poessibility of an inequitable outcome.
Further evidence for this expianation follows from the results obtained
in the IRY {farm 2) and IR {form 1) conditions of the present experiment.
The IRU {form 2) condition was similar to the IR (form 2) condi-
tion. The only difference was that just one prize per trial was avail-
able for the IR (form 2) condition, whereas two prizes were avaiiable
on every trial in the IRU (form 2} condition and Ss could take-turns
obtaining prizes on each trial. The IRU (form 2) condition was designed
in order to <yeate an IR situation where the possibility of an equitable
outcome weuld be more obvious than in the IR {form 2) condition. Inter-
action was expected to be more cooperative tor the IRU (form 2) condi-
tion than ¥or the IR (form 2) condition. The resuits suggested, how-
ever, that the differences in cooperative interaction between these two
conditions did not approach significance. And, for both kindergarten
and fifth grade children, interaction was significantly more cooperative
in the GR {¥cim 2) condition than in the iRU {form 2) condition. A
further intere.ving result was that kindergarteners were significantly

more cooperative for the IRU (form 2) condition than fifth graders.

it is impertant to notice that although conflict of interest was




minimized for the IRU (form 2) condition by allowing both dyad members
to obtain maximal reward on each trial, the IRU (form 2) condition was
still a conflict of interest situation. Behavior which would result in
goal attainment for one child was, at least momentarily, incompatible
with the behavior that would lead to the other child's goal attainment.
The IRU (form 2) condition was similar to the experimental situation in
Experiment II in that for both of these situations: (1) either an
equitable or inequitable outcome was possible on every trial, and (2)
mutual assistance was required for goal attainment. However, unlike the
situation in Experiment II, the IRU (form 2) condition was a conflict of
interest situation. Kindergarteners were more cooperative than fifth
graders for the IRU conflict of interest situation, but 8- to 10-year-
olds were more cooperative than younger children for the comparable
situation in Experiment II where there was no necessary conflict of
interest.

This evidence supports the hypothesis that older children are
potentially more responsive than younger children to both cooperative
and competitive cues. It also suggests that presence or absence of con-
flict of interest is a particularly important determinant of coopera-
tive-competitive interaction for older children. In Experiment II where
conflict of interest was absent, older children were more responsive to
cues for cooperation than were younger children. In the IRU (form 2)
condition of the present experiment, where a conflict of interest was
present, older children were less cooperative than younger children even
though the situation contained the same cues for cooperation as were

present in Experiment II.
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The IR (form 1) condition was included in the present experiment
in order to study the importance of the need for mutual assistance as a
cue for cooperation. The instructions for the IR (form 1) and the IR
(form 2) conditions were the same, but form 1 of the Cooperation Board
was designed so as to make very obvious the need for mutual assistance.
For the IR (form 1) condition, a child could do nothing to make the
pointer move to his own target spot. Although it was also true for the
IR (form 2) condition that a child could nc. move the pointer to his own
target without help from the other child, this fact was somewhat ob-
scured by the child's ability to move the pointer in the general direc-
tion of his own target by pulling on one string.

During the pre-game practice for the IR (form 2) condition, each
child Tearned that pulling on a certain string moved the pointer to his
target. This did not necessarily require that a child become aware of
the fact that the other child also had to pull on a certain string in
order for the pointer to move to the first child's target. The comments
of young children in the IR (form 2) condition of an earlier study
(Nelson & Madsen, 1969), and in the present study, suggested'that the
younger children were often unaware of the need for mutual assistance.

As expected, the mean number of cooperation trials was higher in

the IR (form 1) condition than in the IR (form 2) condition for children

at both grade levels. The mean cooperation scores were also higher in

the IR (form 1) condition for kindergarteners, but not significantly so
for fifth graders. The differences in results between the two IR condi-

tions were not due simply to differences between form 1 and form 2 in

task difficulty since children in the GR (form 1) and GR (form 2)




conditions were equally cooperative. The result of structuring the game
situation so as to increase the salience of the need for mutual assist-
ance in the IR (form 1) condition, compared to the IR (form 2) condition,
was to increase cooperative interaction for the IR-(form 1) condition.

A further interesting result was that kindergarteners were as co-
operative in the IR (form 1) condition as in the GR (form 1) condition.
Fifth graders, however, were significantly less cooperative in the IR
(form 1) condition than in the GR (form 1) condition. Also, fifth
graders were significantly less cooperative than kindergarteners for the
IR (form 1) condition.

Increasing the salience of the need for mutual assistance for the
IR (form 1) condition increased the cooperative interaction of kinder-
garteners to the level of the GR (fofm 1) condition even: though the IR
(form 1) condition was a conflict of interest situation where an in-
equitable outcome was possible. This suggests that the non-cooperative
interaction of kindergarteners in the IR (form 2) condition may have
resulted more from the kindergarteners' insensitivity to the need for
mutual assistance than from the kindergarteners' responsiveness to
competitive cues. The fact that increased salience of the need for
mutual assistance did not increase cooperative interaction for fifth
graders in the IR (form 1) condition to the level of the GR (form 1)
condition suggests that the non-cooperative interaction of fifth grad-
ers in the IR (form 2) condition resulted, not only from insensitivity
to the need for mutual assistance, but also resulted from the fifth

graders' competitive responsiveness to the conflict of interest and the

possibility of an inequitable outcome.




Trials 7-12

Fifth grade boys who cooperated on trials 1-6 were more cooperative
subsequently when playing the Cooperation Board game in a different con-
dition than fifth grade boys who had either no prior game experience or
the prior experience of a less cooperative interaction. Collapsed re-
sults for the five prior experience conditions where Ss had been most
cooperative on trials 1-6 suggested that fifth grade boys were more co-
operative following the prior experience of cooperating than were fifth
grade girls or kindergarteners. The fifth grade boys had not been any
more cooperative on trials 1-6 than the other groups.

The results for fifth grade boys supported the findings of Experi-
ments IV and V which indicated that for fifth graders, but not for
kindergarteners, the effect of cooperating in a prior game was to in-
crease cooperative interaction for a subsequent game. There was no
obvious explanation for the nonsignificant effect of prior game experi-
ence for fifth grade girls in the present experiment.

Since the effect of prior game experience was significant only in
the case of fifth grade boys, sample sizes did not permit reliable
statistical tests on the differences between the Switched Pairs groups
and the comparable groups where pairs were not switched. The direction
of the differences were such, however, to suggest that the effect of a
prior cooperative experience in increasing subsequent cooperation was
only partially reduced when dyad members were switched following the
prior experience game. This evidence, although not very substantial,

supports the hypothesis that the prior experience of cooperating may

create a cooperative set which involves both (1) attitudes favorable to




cooperation with a particular partner, and (2) more general attitudes
and thoughts about the possibility of cooperating in game situations.
Considering all prior experience groups, the proportion of pairs
having unequal outcomes for trials 7-12 was greater for kindergarteners
than for fifth graders. The general result was the same for all of the
prior experience conditions and for both sexes. Similar results were
obtained with the Cooperation Board in Experiment II and with the
Marble-pull game in Experiments I and IV. These results suggest that
young children are less concerned than older children about avoiding

inequitable outcomes.

Summary

In the introductory pages of this paper theoretical reasons were
presented for expecting the capacity of children for both cooperation
and competition to increase with age. Greater intellectual ability,
incorporation of social norms about equality and justice, and acquired
motives for winning and maximizing differences are some of the factors
which were expected to contribute to an increasing responsiveness to
situational cues for cooperation and competition. It was suggested
that age differences in responsiveness to certain cues would cause
older children to be (1) more cooperative than younger children in some
situations and (2) more competitive than younger children in other sit-
uations. It was not possible, on the basis of these theoretical specu-
lations, to predict age differences in cooperation and competition for

situations where cues for both cooperation and competition were present.
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The following situational characteristics were selected for study
because of their probable importance as cues for cooperation or compe-
tition: need for mutual assistance, possibility for an equitable out-
come, possibility for an inequitable outcome, and conflict of interest.
Need for mutual assistance was defined as the degree to which Ss
required one another's assistance in order to obtain certain material
rewards. Conflict of interest was defined as a situation where Ss were
interdependent such that behavior which might be instrumental to the
maximal attainment of rewards for one person would also be detrimental
to another person's progress toward maximal reward attainment.

The results suggested that when a situation was characterized by
the presence of cues for cooperation (need for mutual assistance and
possibility of an equitable outcome) and the absence of cues for compe-
tition (conflict of interest and possibility of an inequitable outcome),
kindergarten children and older children interacted cooperatively (as
for GR conditions in Experiments III, IV, and VI). The older children
in Experiments III and IV were more efficient in cooperating than the
kindergarten children.

When a situation was characterized by the presence of cues for
competition and the absence of cues for cooperation as for the IR2 can-
dition in Experiment IV, fifth grade children were far more competitive
than kindergarten children.

For the situations in Experiments I, III, IV, and VI where both of
the cooperation cues and both of the competition cues were present,
interaction was generally non-cooperative, and equally so for all age

levels. An exception occurred in Experiment IV, for the IR1 condition,

9 38




where fifth grade boys were more competitive than kindergarten boys or
giris. Another exception occurred for two conditions in Experiment VI
where all of the cues for cooperation and competition were present, but
where the situations were designed in one case to make the need for
mutual assistance particularly obvious and in the other case to make the
possibility of an equitable outcome particularly obvious. For these two
situations, kindergarten children were more cooperative than fifth
graders.

When a situation was characterized by the presence of the cues for
cooperation, the absence of conflict of interest, and the presence of
a possibility for an inequitable outcome (as in Experiment If), the
older children were more cooperative than the younger children.

Altogether, the results supported the hypothesis that certain sit-
uational attributes are cues for cooperation and that certain other
situatiornz™ characteristics are cues for competition. The results also
supported the hypothesis that the potential responsiveness of children
to both the cues for cooperation and the cues for competition increases
with age. The relatively greater responsiveness of the older children,
compared to kindergarteners, was particularly evident in Experiments III
and IV where the effect of situational differences was significant for
older children, but did not approach significance for kindergarten
children. The fact that there was often little difference between age
groups for situations where cues for both cooperation and competition
were present was interpreted as the result of an interference between

the cooperative and competitive response tendencies of the older chil-

dren.




Older children were equally or more competitive than younger chil-
dren for situations where a conflict of interest was presen., and clder
children were equally or more cooperative than younger children for
situations characterized by the absence of conflict of interest. This
suggests that conflict of interest is a particularly important deter-
minant, relative to other determinants, of cooperation and competition
for older children.

Data on the proportion of pairs having unequal outcomes over
trials and data on the amount of disparity in outcomes for pairs having
unequal outcomes indi-ated that older children were more concerned
about equality of outcomes than were kindergarteners. The E's obser-
vations suggested that the older child was more concerned both (1)
about preventing the other child from obtaining more prizes than the
first child and (2) about equalizing the outcomes after either child had
obtained a prize. This data is congruent with Piaget's observations
(1965) about the development of concepts of reciprocity, equality, and
Justice. It is interesting, and important, to notice that this concern
about equality did not necessarily relate to a high level of cooperative
interaction even though mutual assistance was required for goal attain-
ment and even when an equitable outcome was possible.

Experiments IV, V, and VI were designed, in part, in order to study
the effects of immediate prior experiences upon subsequent interaction
in conflict of interest situations. The results suggested that for
fifth graders, but not for kindergarteners, the prior experiences of
cooperating led to increased cooperation for subsequent conflict of

interest games. This effect was obtained even when the prior experience
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game was not a conflict of interest situation and even when the prior
experience game and the naturé of its cooperative solution were quite
different than for the subsequent game. In Experiment VI the effect of
prior game experience was significant only for fifth grade boys and did
not approach significance for fifth grade girls. No obvious explana-
tion of this exception was available. For all of the experiments, the
only other significant difference between fifth grade boys and girls was
in the IR1 condition of Experiment IV where boys were more competitive
than girls for the prior experience game, but not for the subsequent
game.

The fact that fifth graders who were in a cooperative prior experi-
ence condition were generally more cooperative than fifth graders in
either a competitive prior experience condition or a no prior experience
condition was interpreted as follows. The prior experience of coopera-
ting created a coorerative set or predisposition to think about the
possibility of, and appropriateness of, cooperation. The rewards ob-
tained for cooperative behavior in the prior experience games may be
conceptualized as reinforcers which (1) directed the Ss' attention to
the possibility of cooperating, and (2) increased the tendency of Ss
to think about cooperation in the game situation. This cooperative set
may have included certain attitudes and expectations of Ss about their
game partners. The attitudes and expectations of Ss about their game
partners may, for Ss '.who cooperated during the prior game, have devel-
oped in a manner which contributed to cooperative interaction in the

subsequent game.

There was some evidence from Experiment VI, although not very




substantial because of small sample sizes, which indicated that the
effect of certain prior cooperative experiences in increasing subse-
quent cooperation was only partially reduced when dyad members were
switched following the prior experience game. This suggests that the
cooperative set resulting from the prior experience of cooperating in-
volved both (1) attitudes favorable to cooperation with a particular
partner, and (2) more general attitudes and thoughts about the possi-
bility of cooperating in game situations.

The finding that a prior cooperative experience increased subse-
quent cooperation for fifth graders only, and not for kindergarteners,
added further support to the hypothesis that the capacity for coopera-
tion increases with age. Although both age groups were typically non-
cooperative in conflict of interest situations, the older children were
induced to cooperate simply by creating a cooperative set during the
prior game. It was a predisposition to be competitive, and not an in-
ability to discover a cooperative solution, which resulted in the non-
cooperative interaction of the older children in conflict of interest
games. The fact that the coopefative interaction of younger children
in the prior experience games didi not generalize to the subsequent games
suggests that the non-cooperative behavior of younger children in the
subsequent conflict of interest games was not so.much the result of a
competitive predisposition, but was more the result of an inability to
discover a cooperative solution.

As mentioned before, the older children were either equally non-

cooperative or more non-cooperative than younger children for all of the

conflict of interest situations, except after certain prior experiences.




For the IR (form 1) and the IRU (form 2) conditions in Experiment VI,
the fifth graders obtained significantly fewer rewards on trials 1-6
than did the kindergarteners. For Experiment I, for the IR1 condition
in Experiment IV, and for the IR (form 2) condition in Experiment VI,
the older children obtained 1ess than half of the available rewards,
and they obtained rewards no more frequently than did kindergarteners.
For each of these conflict of interest situations, mutual assistance was
required for reward attainment and an equitable outcome was possible.
These results imply that the predispositicn of the older children to be
competitive in conflict of interest situations interfered with their
problem solving capabilities and caused them to interact in a maladap-
tive way.

That this predisposition to be competitive is a cultural product
has been demonstrated in cross-cultural studies with children (Kagan &
Madsen, in press; Madsen, 1967; Madsen & Shapira, 1970; Shapira &
Madsen, 1969). It may be that the predisposition to be competitive is
particularly strong among children in Los Angeles because few experi-
ences are provided where children cooperate in order to obtain rewards
compared to the number of experiences where children must compete in
order to obtain rewards. The experimental results reported here indi-
cate that the simple experience of working together to obtain rewards
may increase subsequent cooperation for conflict of interest situations
whare mutual assistance is required for reward attainment. Results
from Experiment VI suggested that cooperation may also be increased, for
situations requiring mutual assistance, by increasing children's aware-

ness of the need for mutual assistance.
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Assuming that it would be socially desirable for children to ac-
quire capacities for both cooperation and competition, a more desirable
balance between these behavioral dispositions might result by (1) pro-
v1:ding more experiences where children would obtain goals through
cooperative interaction, and by (2) sensitizing children to the need for

mutual assistance in many conflict of interest situations.
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