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Three-man groups played the common target game, using two different strategies
imposed by the experimenter. After they finished, one subject was removed, and
a new one not instructed in the strategy, added. This process was continued for
11 generations, each subject participating three times before removal. The cultures
that had an arbitrarily chosen easy strategy embedded in the first generation per-
petuated this strategy for 11 generations. Groups given an arbitrary, equally
functional but more difficult strategy abandoned it by the fourth generation and
then adopted a variety of less difficult ones. These results demonstrate that arbitrary
traditions do not disappear invariably, as previous research seems to indicate.
When the arbitrary tradition is warrantedly arbitrary, it will be perpetuated; when
arbitrariness is unwarranted, compliance with the tradition will decrease.

Wallace (1961) has defined culture as "those
ways of behavior or techniques of solving prob-
lems which, being more frequently and more
closely approximated than other ways, can be
said to have a high probability of use by indi-
vidual members of society [p. 6]." This defini-
tion purposely avoids specification of "be-
haviors" and "techniques" because of abun-
dant evidence that persistent problem-solving
techniques vary among cultures. This evidence
is often summarized by reference to Simmer's
(1906) famous chapter heading, "The Mores
Can Make Anything Right."

Laboratory studies of cultural transmission,
however, have provided the stimulus to ques-
tion the generality of Sumner's assertion. For
example, Jacobs and Campbell (1961) studied
the perpetuation of an extreme autokinetic
norm through 11 generations, involving the
replacement of one subject at each generation.
They found that adherence to the arbitrary-
norms declined almost immediately after one
of the founders had been replaced, and that
bv the sixth generation, the arbitrary norm had
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essentially disappeared. Jacobs and Campbell
interpreted this finding as follows: "Our data
warn us against the assumption that a purely
arbitrary cultural norm could be perpetuated
indefinitely . . . [p. 657]." This suggests that
the mores can make anything right, but not
for long and not if the item is arbitrary.

However, the Jacobs and Campbell study'
does not seem to be an adequate test of
Sumner's assertion because of the way in which
they defined and manipulated arbitrariness.
There is reason to question whether extreme
perceptual norms are "arbitrary" in the con-
ventional sense of the word, since the auto-
kinetic situation also contains realistic counter-
pressures against accepting these extreme
judgments. The existence of countcrpressures
from reality in these experimental situations
can be inferred from studies (Crutchfield &
Edwards, 1949; Walter, 1955), which show
that in the absence of "planted" extreme
judgments, the amount of movement that is
"seen" varies within a restricted range. In
other words, there is a restricted norm for
perceived movement that is indigenous to the
autokinetic situation. Judgments that exceed
this norm are therefore less plausible or reason-
able than those that fall within it. This means
that the erosion of discrepant norms found by
Jacobs and Campbell can be explained as sub-
jects' abandonment of less reasonable alterna-
tives for more reasonable ones under the press
of reality.

Thus, Jacobs and Campbell's arbitrary norm
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TABLE 1

DISTINCTIONS BETWEEN WARRANTEDLY AND
UNWAEEANTEDLY ARBITRARY CHOICE

Constraints
ignored

Yes

Xo

Constraints upon choice

Present

Unwarrantedly
arbitrary
choice

Rational or
scientific
choice

Absent

\Varrantedly
arbitrary
choice

Alternatives

Alternatives
treated as:

Similar

Dissimilar

Similar

Warrantedly
arbitrary
choice

Dissimilar

Unwarrantedly
arbitrary
choice

Rational or
scientific
choice

is arbitrary in the sense of Webster's (1966)
Definitions 2 and 3 :

2a: arising from unrestrained exercise of the will,
caprice, or personal preference . . . b: based on ran-
dom or convenient selection rather than on reason
or nature. . . 3a: willful irrational choices and de-
mands . , . Q). 110],

It appears, however, that Jacobs and Campbell
had a somewhat different definition in mind,
one including only the idea of randomness or
discretion. Under this definition, an arbitraiy
item would be one in which the available
alternatives are equally plausible and defen-
sible, and among which choices can legitimately
be made on nonevidential grounds (e.g., per-
sonal preference, whim). This point can be
illustrated by Jacobs and Campbell's repeated
implication that their discrepant autokinetic
norms are the equivalents of "bizarre" and
"meaningless superstition." Equating distorted
perception with superstition blurs a crucial
distinction. Superstition is both functional and
relatively immune to disproof from reality,
which is not true of distorted perception. Thus,
superstition is arbitrary in the sense mentioned

above, but extreme perceptual judgments are
not.

It therefore seems important to distinguish
two meanings of the word arbitrary. We will
use the phrase "unwarranted arbitrariness" to
refer to those situations where real and relevant
differences exist among choice alternatives, but
these are ignored and the choice is made on a
nonevidential basis. A situation of "warranted
arbitrariness" exists when the choice alterna-
tives are equally valid and where real and rele-
vant differences are inconsequential. To illus-
trate this distinction, a choice among three
cars differing only in color would be warrant-
edby arbitrary. But a choice among potential
wives on the basis of hair color would be un-
warrantedly arbitrary. An Unwarrantedly arbi-
trary choice is not necessarily a bad or dys-
functional choice—one might be lucky and
find that the redhead was indeed the best
potential wife—but it is likely to be. Table 1
describes two ways of conceptualizing the
distinction that we have introduced.

If we distinguish between arbitrariness
which is warranted and that which is unwar-
ranted, we can indicate more precisely what
previous research has demonstrated concerning
cultural transmission. Studies by Jacobs and
Campbell and by Sherif (1967, "pp. 264-268)
show that a tradition that is Unwarrantedly
arbitraiy deteriorates under the impact of a
"better" alternative, namely indigenous auto-
kinetic norms. These studies do not demon-
strate that a warranted!}' arbitrary tradition is
steadily eroded by "spontaneous innovation"
(Jacobs & Campbell, p. 649). This possibility
has not yet been tested. Therefore, one aim of
this study was to see if there is differential
perpetuation of problem-solving techniques
that are warrantedly arbitraiy, as compared
with those that are unwarrantedly arbitral')',

A second aim of the study was to clarify
another finding in Jacobs and Campbell's work
that relates to our concern with warranted
arbitrariness. They found that individuals
show a strong tendency to become less faithful
to the cultural norm as their experience in the
group increases (p < .00001, for this effect).
The authors gave three possible reasons for
this decline in adherence to tradition: a general
tendency to report smaller autokinetic shifts
with experience, forgetting the norm, and the
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TABLE 2

MAJOR CLASSES OF STRATEGIES FOR PLAYING THE COMMON TARGET GAME

Name

Ar

Tens

N - 1

Pairs

Pittance

Description of strategy

Target number divided by the number of 5s in
the group, with a rule for assigning the
remainder.

Si contributes the entire target number if it is
10 or kss. If target is > 10 and < 21, Si
contributes 10, Sj contributes the remainder,
and Ss contributes 0. If the target number is
greater than 21, Si and Sz both contribute
10, and S3 contributes the remainder.

Target number divided by one less than the
number of 5s in the group, with one member
always taking the remainder. A different rule
for targets greater than 21.

Two players operate as a pair, taking a certain
proportion of the target number and dividing
that. The contribution of the third subject
is quite variable.

One player contributes a fixed, small number
to the target, except when the target is
large. The other two deal with the rest of
the target.

Difficulty

Easy

Easy

Moderately
hard

Hard

Hard

No.
subtypes

9

5

4

6

4

Example of solution

Target: 9

Si

3

9

4

3

8

S2

3

0

4

3

1

Sj

3

0

1

3

0

Target: 10

Si

4

10

5

5

9

S,

3

0

5

5

1

Si

3

0

0

0

0

effect of new members of the group, From our
point of view, a fourth factor would seem to be
more important than all of these: the continu-
ing pressure of reality, in the form of sense
impressions, against the cultural norm. Thus,
in situations where a bit of artifactual culture
is not blatantly unreal nor unwarrantedly
arbitrary, and only a tendency to spontaneous
innovation counteracts tradition, we would
expect to see adherence to tradition -increase
with "age" and learning in an experimental
microculture, as it seems to in real life,

In the present study, the cultural tradition
consisted of a strategy for playing the common
target game (Altemeyer, 1965; Joyner, 1965,
1966; Leavitt, 1960). This game requires each
of three subjects to contribute a number
between 0 and 10, such that the sum of the
three contributions is equal to a target num-
ber between 0 and 30, previously specified by
the experimenter. Since subjects are not
allowed to communicate with each other,
successful performance requires that they
adhere to a system, or strategy, for calculating
their individual contributions. There are at
least 5 main types of strategies, each with
several subtypes, giving a total of at least 25

different strategies. These 5 major strategies
are summarized in Table 2. All strategies could
produce a correct contribution by every player
every time, However, in order to play the game
correctly, subjects also had to assign them-
selves to one of three roles, or calculational.
subsets of rules, within the strategy.

This large number of strategies allowed us to
consider both the effect of warranted arbi-
trariness and that of unwarranted arbitrariness.
Two classes of strategies are extremely simple
in form, and so obvious that subjects left to
work out a strategy for themselves almost
always hit upon one of them. Both are per-
fectly functional, and enable subjects to play
the game correctly. Thus, selection of one
strategy from among these two is warrantedly
arbitrary.

Although equally functional, most of the
other strategies are considerably more diffi-
cult to use than the two easy strategies. Not
only do they require more complicated calcu-
lations, but they involve other complexities,
such as systematic shifts of operations. If these
latter strategies were stated formally, more
rules, and rules more complicated in form, were
necessary to describe them. Selection of a
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difficult strategy could be regarded as unwar-
rantedly arbitrary, since real-world criteria
exist (e.g., difficulty of use) which would guide
a rational decision maker to choose one of the
simple strategies, Thus, while our selection of
a simple strategy was warrantedly arbitrary
in relation to the set of two, and rational in
relation to the set of all strategies, selection of
a difficult strategy for the second condition was
unwarrantedly arbitrary.

We expected that the difficult strategy would
disappear rather quickly, due to subject non-
compliance. The difficulty of its use and the
expected poor performance of the group using
it should lead to its abandonment. This might
happen either through sheer frustration and
resultant apathy or through attempts by indi-
vidual "reformers" to replace it with a new and
simpler one. Although our prediction appears
similar to that of Jacobs and Campbell, our
reasons for making it differ, facobs and Camp-
bell attributed the decay of their discrepant
norms to the fact that the)' were functionless.
We do not view the hard strategy as function-
less. Instead, we would argue that its positive
functions are outweighed by its dysfunctional
consequences, that is, by those features which
make it unwarrantedly arbitrary. Although we
agree with the statement that "latent func-
tions. . .at the personal and social level must
be present to counteract the pressures
from continuous spontaneous innovation. , ,
[Jacobs & Campbell, 1961, p. 657]," we would
disagree with the assertion that "mere" tradi-
tion or conformity is not sufficient to maintain
a cultural item. Traditional behavior in itself
may have latent personal function by reducing
uncertainty, routinizing relationships and be-
havior, giving the individual a feeling of identi-
fication with his historic antecedents, etc. And
traditional behavior has at least one latent
function on the social level. It avoids the dis-
organization and decline in productivity which
is characteristic of rapid transitions from one
behavior pattern to another. Thus, Jacobs and
Campbell's view is that mere tradition will not
maintain arbitrary cultural choices; ours is
that tradition is usually sufficient.

We were able to test which view was correct
by observing the outcome of the easy strategy
condition. If Jacobs and Campbell were
correct, we might expect that over an extended

period of time, the two simple strategies should
appear in approximately equal distribution in
both conditions, replacing the assigned strate-
gies. On the other hand, if the mores sustained
a warrantedly arbitrary bit of culture indefi-
nitely, then this equal distribution of simple
strategies should be found only in the difficult
strategy condition.

In summary, three hypotheses were tested in
this study: (a) The easy strategy should be
perpetuated indefinitely, whereas the difficult
one should gradually be abandoned and re-
placed with one of the two simpler ones; (b)
individual subjects in the easy condition should
show rising curves of compliance with the
strategy as their experimental "age" increases,
but subjects in the difficult condition should
show declining compliance curves, as did
Jacobs and Campbell's subjects; (c) the two
classes of easy and obvious strategies should
appear in approximately equal numbers in the
later generations of the hard strategy
condition.

METHOD
Subjects

The 172 subjects who participated in the experiment
were male college undergraduates enrolled in an intro-
ductory course in psychology. Most were sophomores;
they were drawn from all fields of study. Selection from
the pool was random, and assignment to experimental
conditions was similarly random. They were told that
they would participate in a study of group problem
solving.

Procedure
Instructions. Subjects arriving for the experiment

were greeted by Experimenter 1, who read the instruc-
tions to them when an appropriate number had arrived.
The original three subjects, who founded an experimen-
tal culture, were instructed together. All other subjects
arrived and were instructed singly.

The instructions for all subjects contained large seg-
ments of identical wording, describing the situation and
the general ground rules of the common target game. In
addition to this common content, instructions also con-
tained either the information that the three subjects
would be the founders of an experimental group or that
the individual subject would replace another, already
participating in the experimental group. Further, the
instructions given to the first three subjects included
detailed descriptions of the strategies they were to use.
After these instruction were given, these subjects were
given four practice targets to solve according to the
rules, to ensure that they had learned the strategy per-
fectly. During these practice trials, each subject learned
the entire strategy (i.e., the rules under which all three
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would work), but the founders were not permitted to
discuss which of the three roles each would take when
the trials actually were started. They had to work out
their specific division of labor during actual play. Thus,
at]the conclusion of the practice period, the founders
knew how they as a group were to use the assigned
strategy to solve the problems, but they did not know
which persons would assume which of the three roles
within the strategy.

The easy strategy was called the "tens" strategy. In
it, one member was to contribute the whole target num-
ber if the target was 10 or less, the others contributing
zeros. If the target was more than 10 but less than 21,
that subject contributed a 10, and the second subject
contributed the remainder. If the number was 21 or
more, the first two subjects contributed 10s, and the
third subject contributed the remainder.

The difficult strategy was called the "peer-pair"
strategy. The instructions for this strategy are given
verbatim below, along with the general explanation of
the game. Instructions for the tens strategy took the
same form, with the same number of repetitions and the
same wording of the general rules.

This experiment is a replica of problem solving in
an organization. You will be participating in a group
with two other people. Your three-person group is
meant to be a small-scale model of much larger
groups, and it has many of the same characteristics
that they do.

The three-person group in which you will partici-
pate has some of the characteristics of a very large
organization, like a corporation or an army. It has
several independent divisions, the three people, which
must cooperate to reach decisions which are necessary
to its success. However, these divisions may not
always be able to communicate with each other as
fast or as completely as they would like, so that it
must be possible for them (that is, for you) to reach
a decision without calling a conference every time a
problem comes up. Furthermore, many large organi-
zations continue, even though individual members, or
even whole divisions, may be replaced, due to chang-
ing jobs, retirement, reorganization, etc. The model
organization in which you will participate will also
have this feature: members who have been in it for
awhile will drop out, and new members will join, but
the job will go on.

You three will be the founders of the organization.
However, the organization will last after all of you
have left. After you have worked together in solving
the problem for some time, one of you will be re-
placed. The new member then becomes part of the
organization. Eventually, both of the remaining old
members will be replaced. When you are removed
from the group, the experiment will end for you,
except for a few questions. There will be a fourth
person in the room, who will present the target num-
bers and record the work of the group. In order for
him to keep track of you, please set this card, with
your identification symbol, in the small rack provided
for it.

The task on which the group will be working is the
"common target game," which requires all three

players to cooperate under conditions of limited in-
formation. It goes like this: you will be presented with
a number from 0 to 30. The job of each group member
is to respond with a number from 0 to 10. The group
will get a hit if the sum of all three of these numbers
equals the target number. The object of the game is
to hit the target on the first try.

You will be seated in booths so that you will not
be able to see what the other members aredoing. Also,
you will not be able to talk with the others at any
time. However, you will get some information about
what the other members are doing. After you have all
responded, the recorder will tell you whether you have
hit the target, and will tell you what three numbers
you held up. Thxis, you will be able to tell if your
group is accomplishing the task, and also you will
have information on which to base a revision of your
decision policy, if that should be necessary. The
purpose of the game is to develop a system or strategy
so that you can hit the target in one try every time.
However, every time we start the game with one or
more newcomers in the group, we will allow up to
three tries at any one target, while the group is learn-
ing the job. Later you will be allowed only one try.
[_ However, subjects were always allowed three trials
if necessary. This instruction was only added to
emphasize first-trial success.]

One other feature of large organizations will also
be found in your group: tradition. Most actual organ-
izations have standard operating procedures and
other customs which are quite arbitrary, that is,
neither better nor worse than others which might
accomplish the same purpose. We will provide your
group with a tradition to start out with. There is not
just one but several strategies which will allow a
group to hit the target on the first trial every time,
and one is as good as another. However, we would like
you to use a particular system, which I will describe.

Each of you will be responsible for a different part
of the target number. I will give you the basic princi-
ples which govern what each member of the group
contributes toward hitting the target, and will also
demonstrate how to calculate your contributions. It
is important to remember that each of you must make
allowances for the other members when you make a
contribution. All three of you must be correct if you
are to hit the target on the first try, and hitting the
target on the first try is the real test of your efficiency
as a group.
^Original subjects—peer-pair strategy instructions]

There are a few simple rules which prescribe what
each member of the group will contribute toward the
target number. The basic rule is that two of you
should always give the same number, and the sum of
the contributions of those two should always be as
large as or larger than the contribution of the other
one.

Specifically, the way for all of you to figure your
contributions is to divide the target number by two. If
the quotient is whole and even, each of the two play-
ers contributes half of this quotient. If the quotient
is not whole and even, they each give half of the next
higher even number. In any case, the third man takes
whatever is left over.
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Thus, the sum of the contributions of the pair is
always equal to or greater than the contribution of
the third man. Of course, when the target number is
near 30, the two men in the pair each contribute a 10,
and the third man fills in, since dividing by two would
give the third man a number higher than 10 to
contribute.

After being instructed, subjects took their seats in the
experimental room in classroom chairs separated by
large screens. Each subject was provided with a set of
cards, on each of which was written one of the numbers
from 0 through 10. Subjects made their contributions
using these cards. Scratch paper was provided, and was
taken away after the run so that notes could not be used
in answering the questionnaires, or in the next play of
the game. Subjects cooperated with the no-communi-
cation rule throughout.

A second experimenter conducted the game sessions.
He had a standard patter with which he delivered the
target numbers and the appropriate feedback to the
subjects: "The first [next] target number is " If
subjects hit the target, that is, if their contributions
summed to the target number, he said "All right, you
hit that target with a , a , and a [repeating
their contributions in inverse order of magnitude]. The
next target number is " If subjects missed the tar-
get, Experimenter 2 said : "You missed that target with
a , a , and a Try again; the target number
is " Subjects were allowed up to three tries on every
target; if they missed three times, Experimenter 2 went
on to the next target. There were 24 target numbers,
ordered so as to avoid making cither assigned strategy
seem more fitting or appropriate. Leavitt (1960),
Joyner (1965), and Altemeyer (1956) have considered
the effect of target order upon the free acquisition of
strategies. The target order used in the first part of our
target sequence was one which tends to elicit threes
strategies from male subjects (Altemeyer, 1965). The
complete target sequence used was the following: 3, 4,
5, 15,16, 17, 21, 22, 23, 6, 13, 26, 27, 25,19, 14, 9, 7, 20,
24, 8, 12, 18, 30.

After finishing the target series, Experimenter 2 said:
Okay, now before we go on with the next session, I

have some questionnaires I'd like you to fill out. The
purpose of these is to give us some idea of your point
of view about the game, how you felt about it, about
what went on, and so on.

Experimenter 2 pointed out that subjects were not
obligated to follow the same strategy the next time they
played the game. To subjects of the first, or instructed,
generation, he also pointed out that the new member
would not be instructed in the strategy as they had been,
and that he would have to learn from experience. The
experimenter handed out the questionnaires.

When all subjects were finished with the question-
naires, these were collected, and the eldest member of
the group was allowed to leave. Among subjects of equal
seniority (the original subjects), the choice of who was
to leave was made by chance, except in the case of time-
schedule pressure on one of them. After the new subject
was seated in the vacant place, the play of the game

began again. Each generation lasted approximately J
hour.

Each of the experimental conditions was run six
times, five with an 11-generation group and once with
a 10-generation group. The conditions were run in ran-
dom order. Six 1-generation control groups were also
run. Their subjects were not instructed in any strategy.

RESULTS

Data are presented and analyzed in two
ways, as performance on all 24 trials in a single
generation and as performance on the last 10
trials. Subjects were expected to show poor
performance on the first targets of every gener-
ation, due to the necessity of the new members
learning the strategy, and of all members work-
ing out their roles within the strategy. The last
10 targets would be least likely to show the
effects of these temporary disruptions.

Jacobs and Campbell measured subjects'
compliance with their imposed norm by com-
paring subjects' reports of perceived movement
with the natural perceptual norm and with the
reports of the instructed subjects. Our measure
of the persistence of a cultural trait was more
direct, a simple yes-no coding of compliance.
Every subject's first response to each target
was compared to the response specified by the
strategy given his group, and the subject was
judged to have complied with the requirements
of the strategy, or not. Thus, if the target was
16, the tens strategy required responses of 10,
6, and 0, while the peer-pair strategy required
8, 4, and 4 as responses. For purposes of this
measure, roles within the strategy were
neglected, that is, any of the three responses
was considered to be compliant. Figures 1 and
2 and Table 3 present the results of this method
of scoring the responses.

Figures 1 and 2 depict mean compliance

24
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§ 8

• xv TENS

,PEER PAIR ~"\ /*""•••
\ /

, CONTROLS SCORED AS IF PEER PAIR

CONTROLS SCORED AS IF TENS

I 2 3 4 5 6 7 8 9 10
GENERATION

FIG. 1. Mean compliance: all targets.
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plotted by condition and generation. For com-
parison, the data from control groups are pre-
sented, extrapolated as two horizontal lines.
Control subjects were scored twice for com-
pliance, once using the tens-strategy key, once
using the peer-pair key. That is, the responses
were treated as if they had come from groups
in which these strategies had been embedded.
It is noteworthy that by the fourth generation,
the subjects in the peer-pair condition were
producing compliant responses at a rate no
higher that that of the control group. Thus,
disappearance of the peer-pair strategy as a
cultural item was complete by the first genera-
tion not containing a founder considerably
earlier in the group's history than when Jacobs
and Campbell's norm disappeared. By com-
parison, subjects in the easy strategy condition
continued to comply at a very high rate
through the eighth generation and, after the
peculiar drop in the ninth generation, recovered
the same high level again.

It is obvious that conventional methods of
data analysis are not easily applied to this ex-
periment, with its overlapping subjects, re-
peated measures, and so forth. The effect that
we predicted is based on the dependence of
later subjects' responses on the actions of
earlier subjects. However, there are other types
of dependence which are unavoidable by-prod-
ucts of the experimental procedure used. These
made it impossible to run analyses of variance
using all of the compliance data, but certain
subsets of data could be run. We analyzed the

TABLE 3
ANALYSIS OF VARIANCE OF COMPLIANCE SCORES OF

THREE INDEPENDENT GENERATIONS COM-
PUTED ON THE BASIS OF ALL TRIALS

AND OF THE LAST 10 TRIALS

Source

Strategy : A
Generation :

B
AXB
Replicate:

C (A)
BXC (A)
5CAXBXC)

df

1

2
7.

in
20
72

.US"

2097.926

114.111
10.259

118.285
28.707
8.019

F

17.736**

3.975*
<1

14.75**
3.58**

MS*>

416.148

24.620

F

16.225**

3.296
1.S65 I <1!

25.648
7.470
1.454

17.643**
5.139**

I U

9

8

7
u
"6
^Ii 5Q_

2 4
0
o

3

2

\

0

"--—-•*.,. -«
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\

\ -»>..
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-
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rouna 10 D
find a signil
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ANALYSIS
Q-p N'A

B

Source

Strategy : A
Generation : B
A X B
Replicate : C (A

Error

1 Z 3 4 5 6 7 8 9 10 II .„,„„,,,
GENERATION MOtr iaK

* p = .025.
FIG. 2. Mean compliance: last 10 targets. ** P = .01.

» 24 trials.
I 10 trials.
* p = .05.

**p = .01.

data from three experimental generations with
no common subjects, Generations 3, 6, and 10
(Table 3). We chose Generation 3 in the hope
of observing some residual of the peer-pair
strategy, while avoiding the inclusion of too
many instructed subjects in the analysis.
Generation 10 was chosen in order to avoid the
anomolous dip in the easy strategy curve at
Generation 9. It is obvious that the dip is
temporary; the reasons why it is too atypical
to use in an analysis of long-term trends are
discussed below. UMSTAT 510, an analysis of
variance program, was used.

A main effect for strategies was highly sig-
nificant, as was a main effect for replications
(nested within strategies). The main effect for
generations was also found to be significant,
though at the .05 level and only in the analysis
based on all targets, In addition, the inter-
action of generations and replications was
found to be significant. We had expected to
find a significant Strategy X Generation inter-
action, indicative of the decline in compliance
observed in the hard condition, but the F ratio

TABLE 4

ANALYSIS OF VARIANCE OP COMPLIANCE SCORES
OF NAIVE SUBJECTS, COMPUTED ON THE

BASIS OF ALL TRIALS AND OF
THE LAST 10 TRIALS

Source

Strategy : A
Generation : B
A X B
Replicate : C (A)

Error

df

1
9
9

10
9U

.v«.
1680.008

92.653
17.712
79.248
14.034

F

21.199**
6.602**
1.262

j
MS'" ': F

421.875
18.282
5.505

14.822
2.540

28.406**
7.197**
2.167*
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TABLE 5
INDIVIDUAL CURVES OF COMPLIANCE, COMPUTED ON THE BASIS OF ALL TARGETS

Strategy

Tens
Peer pair

Total

Point
(1 genera-

tion)

12
12
24

Ascending curves

1

Ascending

36
17
53

2

Ascending
inflected

6
13
19

Descending curves

3

Descend-
ing

4
18
22

4
Desccnd-

ing
inflected

3
8

11

Horizontal curves

5

Horizontal

1
5
6

6

Horizontal
at top

14
0

14

7

Horizontal
inflected

1
4
5

Total

77
77

154

was considerably less than 1. Figures 1 and 2
show the reason: compliance in the hard condi-
tion had already declined so much by Genera-
tion 3 that the two curves were virtually
parallel.

As a check on this analysis, a second analysis
of compliance data was run. In this analysis,
only the data from the naive (or "youngest")
subject in every generation were used, thus
avoiding the problem of repeated-measures
dependency. Because subject absences had
restricted two groups to only 10 generations,
and because the program required equal ns per
cell, only 10 generations could be analyzed.

In this analysis (see Table 4), the main
effects for strategy and generation were highly
significant. In addition, the expected effect for
the Strategy X Generation interaction was
found to be significant in the analysis based on
the last 10 targets. There was no appropriate
error term for testing the effect of replications
in this analysis. Both of these analyses lend
firm support to Hypothesis a.

A further use was made of the compliance
measure. Since it was an individual measure,
it was available to test Hypothesis b. For this
purpose, each subject's compliance over the
three generations of his experimental "lifetime"
was plotted. Table 5 presents this tabulation.
Inflected curves (columns 2, 4, and 7) are tabu-
lated separately under the assumption that
such curves indicate uncertainty and confusion
of the subject with regard to compliance during
his lifetime. The category "horizontal top"
(column 6) was included because several sub-
jects exhibited perfect compliance over their
lifetimes. Presumably, they would have shown
ascending curves had they not done perfectly
in their first generations; it seems reasonable
to consider them comparable to ascending

curves. Rather than lump them with column 1,
however, we have taken the more conservative
position of treating them as a separate
category.

Chi-square tests upon the entire matrix in
Table 5 are not legitimate, since expected
values in 25% of the cells are less than five. If
the columns are collapsed into the three major
categories indicated in Table 5, that is, into
ascending, descending, and horizontal curves,
and omitting the noncurves of one-generation
subjects, the two conditions are significantly
different, by the chi-square test for two inde-
pendent samples (X2 = 17.2847, df = 2, p
< .005). If we consider inflected curves and
horizontal top curves as having interpretable
meanings as noted above, Table 5 can be
collapsed into a five-column matrix. Columns
in this arrangement would be (1) Ascending,
(3) Descending, (2 and 4) Inflected, (6) Hori-
zontal top, and (5 and 7) Horizontal. In this
arrangement, too, the chi-square test for two
independent samples gives significant results
(X2 = 43.5923, df = 4, p < .005). Hypothesis
b is clearly supported by these results: subjects
in the easy condition show more ascending and
horizontal top curves, and fewer descending,

24

20
LLl

§16

M2
x

.JENS

CONTROL(EXTRAPOLATED

PEER PAIR

I 10
GENERATION

FIG. 3. Mean hit rate: all targets.
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inflected, and horizontal curves, than subjects
in the hard strategy condition.

In addition to compliance scores, we com-
puted a second measure of the performance of
the group. This measure, dubbed "hit rate,"
was simply the number of times the group hit
the target on the first try. Strategy and com-
pliance were not taken into account; the sole
criterion was the correspondence of the sum of
the three contributions to the target number.
Hit rate is a measure of the group's success at
its principal task, of its adaptive success in the
laboratory environment. Figures 3 and 4 show
the hit rates of the two conditions, plotted with
regard to all 24 trials and to the last 10 trials,
respectively.

As in the case of the compliance analysis, it
was not possible to analyze all of the hit-rate
data by analysis of variance. Analysis was
made of the hit-rate scores of the same three
independent generations, 3, 6, and 10 (see
Table 6).

In these data, only the main effect for strate-
gies was found to be significant in both analy-
ses. In addition, a significant Strategy X Gen-
eration interaction was found in the analysis
based on all targets; this interaction fell just
short of the .05 level in the other analysis.
There was no appropriate error term available
to test the effect of replications in this analysis.
Thus, both the difference in levels of the two
curves in Figures 3 and 4 and their conver-
gence are significant effects.

TABLE 6
ANALYSIS OF VARIANCE OP HIT-RATE SCORES or

THREE INDEPENDENT GENERATIONS, Con-
PUTED ON THE BASIS OF ALL TRIALS

AND OT THE LAST 10 TRIALS

Source

Strategy: A
Generation : H
A X B
Replicate :

C(A)
Error

<lf

t
2
2

10
20

.WS«

256.000
.861

71.083

16.989
16.306

F

15.069**
<1

4.359*

MSb

72.250
.194

9.750

3.472
2.906

F

20.808**
<1

3.356«

» 24 trials.
b 10 trials.
"F.at = 3.49, df ••
* t = .05.

** i> = .01.

2/20.

I 2 3 4 5 6 7 8 9
GENERATION

FIG. 4. Mean hit rate; last 10 targets.

10 II

Our third hypothesis was that we would see
a more or less random distribution of the easy
strategies in the peer-pair condition, but not
in the tens-strategy condition. Figure 5 pre-
sents the data relevant to this hypothesis. Each
generation of each experimental culture is
classified according to the dominant strategy
in use. It should be noted that there were cases
involving a mixture of two common strategies.
If one of these predominated, the situation was
described as a variant of the dominant
strategy. If neither predominated, the strategy
was labeled as mixed. If there was no consistent
strategy or if different subjects used different
strategies in the same group, the cases were
coded X.

The previous scoring of compliance was
based on the question, Are subjects doing what
they were assigned to do? In the present analy-
sis, a different question had to be answered,
namely, Assuming subjects were not doing
what they were assigned, what were they
doing? In constructing Figure 5, it was
necessary to be alert to the possibility that sub-
jects might adopt any one of 25 strategies.
Many of these different response systems pre-
scribe the same set of responses for a given
target. Thus, scoring each protocol for com-
pliance with each of 25 strategies would not
only be laborious, but if any subject errors or
random responses were present, the highest
compliance score might not reflect the actual
strategy being used. Instead of using such a
system, the complete record of responses was
examined, including second and third tries to
hit a given target. If patterns consistent with
two or more strategies were found, a decision
between these could generally be made on the
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FIG. 5. Problem-solving histories of individual cultures. (T = tens, M = mixed, PP = peer pair, V =
variant of, II = twos, III = threes, X = no strategy consistent!)' apparent, or subjects using different
strategies.)

basis of crucial cases. For instance, there is
considerable overlap between the threes and
the peer-pair strategies. However, Target
Number 23 is a crucial case, peer-pair strategy
prescribing contributions of 10, 7, 6, while the
two main variants of threes strategy prescribe
7, 7, 9, and 8, 8, 7, respectively. It should be
noted that of the 130 generations thus classi-
fied, only 7 presented substantial problems of
classification. Of these 7, 4 involved the ques-
tion, Is a strategy present, or should the group
be classified "X," no strategy? All 7 cases
are identified in Figure 5 with this form of nota-

tion, "PP or III." The first alternative in the
pair is judged to be the more plausible and is
the one counted in Table 7.

Table 7 gives clear support for Hypothesis
c. In the easy strategy condition, 56 of 65
generational groups used the tens strategy,
while the threes strategy appeared only 4 times.
In the hard strategy condition, the tens
strategy appeared in 15 of 65 groups, while the
threes strategy appeared in 24. Since the target
series was arranged to slightly favor the threes
strategy over the tens, we may take this to be
something like an equal proportion. By the

TABLE 7
DISTRIBUTION OF STRATEGIES IN EACH GENERATION or EACH REPLICATION

Assigned
strategy

Peer pair
Tens

Total

Strategy used

Peer pair

14
0

14

Tens

15
56
71

Threes

24
4

28

Mixed

4
3
7

Twos

1
0
1

No strategy

7
2
9

Total

65
65

130
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chi-square test for two independent samples,
these distributions were shown to be signifi-
cantly different (X2 = 35.087, df = 1, p < .001).

Figure 5 also shows why there was a ninth-
generation dip in compliance and hit rate in
the easy strategy condition. These dips were
caused by the coincidence of a two-generation
strategyless period in Culture G, a one-genera-
tion strategy change in Culture H, and a
longer term nontens process in Culture L.

DISCUSSION

It is clear that the three hypotheses were
supported in this experiment. Hypothesis a
stated that the easy strategy should be per-
petuated indefinitely, but the hard strategy
should not. Figures 1, 2, and 5, and Tables 3
and 4 provide support for this hypothesis.
Examination of the individual histories of the
cultures (Figure 5) shows in the clearest
fashion the difference between the conditions,
a difference found to be highly significant in all
four analyses of these data. Cultures in the
peer-pair condition retained the assigned
strategy through the second or at most the
third generation, their compliance dropping to
the control level at the fourth generation. This
decay was more rapid than was true of the norms
used by Jacobs and Campbell (which lasted
through four generations after the last in-
structed member was removed) and by Sherif
(1967).

By contrast, cultures in the tens condition,
with one exception, maintained the strategy to
their last generation, and even when temporary
disturbances coincided in two groups, mean
compliance remained far above the control
level. In fact, the consequences of these dis-
turbances strengthen this assertion. The rapid
recovery of the former level of compliance is a
remarkable performance, especially when we
consider that if one person has been responsible
for a one generation disturbance, and he then
leaves, only one subject fully socialized in the
original strategy remains behind.

It is also noteworthy that once groups in the
peer-pair condition established themselves in
one of the easy and obvious strategies, they
continued to use it. Five of the six cultures in
this condition continued with the same
strategy from about the fourth generation on-

ward, and even showed several cases of resist-
ance to change similar to those which were
observed in the tens-strategy condition. This
lends additional support to Hypothesis a: the
easy and obvious strategies are perpetuated
whether they are imposed by the experimenter
or generated by the subjects.

Our second hypothesis was also upheld, as
Table 5 shows. Subjects in the warrantedly
arbitrary condition adhered more closely to the
strategy with increasing experience in the cul-
ture, while those in the other condition con-
formed less to the prescribed strategy. Further-
more, as noted above, it seems possible and
desirable to consider certain other classes of
"lifetime" curves. Subjects in the warrantedly
arbitrary condition were the only ones to show
horizontal top curves, that is, perfect compli-
ance over their lifetimes. Subjects in the
unwarranted! y arbitrary condition showed
twice as many inflected curves, which we take
to indicate confusion, vacillation, or changes of
mind. Both of these results also support
Hypothesis b.

Hypothesis c stated that the two classes
of easy obvious strategies would appear in
roughly equal numbers after the decay of the
peer-pair strategy. Since the target order was
arranged to favor neither of the assigned
strategies, but to favor the threes strategy
instead, the obtained results, 15 tens genera-
tions versus 24 threes generations, was taken
to favor this hypothesis, especially since the
distributions were significantly different.

In addition to these predicted effects, a
variety of other effects were found to be sig-
nificant. With regard to the compliance data,
several other effects were found to be signifi-
cant in some subset of the data. A significant
generation effect was seen in three of the four
tests, indicating that the decline in compliance
over generations is a phenomenon of some
interest. What is not clear in the data is
whether this decline levels out in later genera-
tions, as we suspect it does. The curve for com-
pliance with the peer-pair strategy was virtually
flat after the fourth generation. However,
inspection of Figures 1 and 2 indicates that it
would be necessary to run additional genera-
tions to determine whether compliance with
the tens strategy similarly reaches a plateau
level. It seems that because of boredom, a fixed
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idea of a desirable strategy, or incompetence,
an occasional subject will disrupt an ongoing
strategy. The evidence we have presented in
Figure 5 seems to indicate that most of these
disruptions will be resisted, so that actual
strategy changes are few. But the effect of
these disruptions is to lower the mean compli-
ance level and hit rate. Questionnaire data not
presented in this report indicate that many of
the attempts to change strategy are due to
boredom. Thus, a much higher plateau might
be established in the tens condition if some
extrinsic motivation, such as payment for
high hit rates, were provided.

The Strategy X Generation interaction was
significant on only one of the four treatments
of the compliance data. This is not surprising,
since by the first generations used in the analy-
sis based on three independent generations, the
peer-pair strategy had virtually disappeared.

In the compliance analyses where appro-
priate error terms were available, both the
main effect of cultures or replications, and the
Replications X Generations interaction, were
significant. These findings confirm what is evi-
dent from Figure 5: different model cultures
had histories which were somewhat different,
both overall and with regard to short episodes.
A considerable proportion of the variance con-
tributing to the significant replication effect is
artifactual, however. Responses specified by
the tens and the threes strategies differentially
overlap responses specified by the peer-pair
strategy. As a consequence, peer-pair cultures
that adopted a tens strategy obtained compli-
ance scores of about 8, whereas those adopting
the threes strategy obtained compliance scores
around 13. However, the Cultures X Genera-
tions interaction would seem to be less affected
by this problem, and it reflects mostly the sharp
changes in compliance associated with strategy
changes, both attempted and successful.

The hit-rate data show, in Figures 3 and 4,
converging curves. The importance of this con-
vergence is underlined by the fact that that
Strategy X Generation interaction was signifi-
cant at the .05 level in one analysis, and very
close to significance in the other. This indicates
that groups in the peer-pair condition were
eventually as successful with their adopted
strategies as the tens groups were with the
strategy they had been assigned. Both curves

are only slightly above the control hit-rate
curve, because control groups also became
quite successful with the strategies they
worked out in a single generation and because
strategy changing lowered average hit rate in
both experimental conditions. It may indeed
have been easier for the controls, starting
without a legacy of strife and confusion and
without the threat of boredom to succeed in
working out a strategy quickly and in using it
successfully. As mentioned above, an extrinsic
motivator of some sort might raise the hit-rate
plateau of both experimental groups by sup-
pressing attempts to change easy strategies.

It might be argued that because the hit-rate
and compliance curves in the tens condition did
not remain horizontal, we have failed to
demonstrate the perpetuation of a warrantedly
arbitraiy cultural item. Aside from the fact
that the pattern itself, as recorded in Figure 5,
did seem to remain, the argument may also be
criticized as being simplistic. All known
societies contain a certain proportion of devi-
ants, defectives, and innovators. Furthermore,
as Steward (1963), said, "No culture has
achieved so perfect an adjustment to its en-
vironment that it is static [p. 5~]." This lack
of perfect adjustment undoubtedly produces
changes both on the cultural level when large
and on the personal or small group level (with-
out affecting culture itself) when smaller.

Finally, it may be that our experiment has
itself induced an oversimple view of cultural
continuity and change. While we reject the idea
that perfect compliance would be the only
appropriate evidence of cultural perpetuation
of a strategy, we have implicitly assumed that
unvarying perpetuation of the strategy consti-
tutes such evidence. In fact, there are certain
indications in the anthropological literature on
change that this assumption is false. Bohannan
(1967) held that change is not an episode, but a
constant of cultural history: " 'Change' is no
longer a substantive, but. . .an adjective
We see change as a dimension and quality of all
social, psychic, and cultural life [p. xvifj." Or,
as Steward (1963) stated with regard to the
comparison of cultures,
CMy position]] assumes that certain basic types of cul-
ture may develop in similar ways under similar condi-
tions, but that few concrete aspects of culture will
appear among all groups of mankind in a regular se-
quence [p. 4],
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Thus, our model cultures, I and J, with their
even, uneventful histories, ma)' not be paradig-
matic. Of all the cultures produced in this ex-
periment, Culture K, with its successive vari-
ants of the tens strategy, presumably adapted
to temporary and local conditions, may most
successfully model the complexities of cultural
change in the real world.
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