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Laboratory Experiments

Leon Festinger

Empirical science in general has as its major objective the
understanding or control of phenomena as they occur in the real
world. Nevertheless, laboratory experimentation generally plays a
significant part in the development of a science. It is important to
have some understanding of why this should be true and of the exact
function which laboratory experimentation should have in relation
to the science as a whole.

We shall, consequently, attempt to clarify two aspects of labora-
tory experimentation—namely, what a laboratory experiment is and
how the results of such experiments can be applied to the “real
world.” It would be relatively easy to discuss the role of laboratory

experimentation by means of examples from the physical sciences,

but we shall attempt, rather, to illustrate the points to be made by
examples from the problem area of social psychology. Although by
doing this we may not be able to make our point as clearly as would
otherwise be the case, we hope that the discussion will be more
meaningful and carry more weight if it is entirely oriented toward
the field which is now under consideration.
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THE NATURE OF LABORATORY
EXPERIMENTATION

What Constitutes a Laboratory Experiment
in Social Psychology?

A laboratory experiment may be defined as one in which the
investigator creates a situation with the exact conditions he wants
to have and in which he controls some, and manipulates other,
variables. He is then able to observe and measure the effect of the
manipulation of the independent variables on the dependent vari-
ables in a situation in which the operation of other relevant factors
is held to a minimum. Such a definition is, however, a great over-
simplification. Given the techniques of experimentation today avail-
able, an investigator can at best achieve only a rough approximation
of the degree of precision implied by the definition. As better tech-
niques are developed, more control over laboratory experiments
will, of course, be possible. At present, however, we must include
under the term “laboratory experiment” a wide range of studies
with varying degrees of control and precision.

We shall attempt, largely by means of examples, to distinguish
between what might properly be called “field experiments” and
“laboratory experiments.” In many cases, of course, the distinction
1s clear and easy to make; in other cases it is difficult to maintain.
In general, we shall be guided by the two parts of our definition:
whether or not there was an attempt to create a specially suited
situation, and the degree of precision in the control and manipula-
tion of variables.

It would seem clear that experiments in industry such as have
been described in the preceding chapter should not be called lab-
oratory experiments. There is little or no attempt to set up special
conditions. Typically, the situation is accepted as it is found and
some manipulation is imposed. The manipulation of the independ-
ent variable is usually a simultaneous manipulation of a set of
factors. The degree of control obtained in these experiments is
usually not sufficient to guarantee that the effects observed are

unequivocally related to the manipulation of the independent
variable.
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Let us compare such field experiments with the Lewin, Lippitt,
and White study (21) on autocratic and democratic atmospheres,
This was a relatively early experiment in social psychology and
is perhaps close to the boundary between laboratory and field
experiments. In this study a number of boys' clubs were set up
for the express purpose of performing the experiment. There was
no real-life situation which was taken as given. Rather, a special
set of circumstances was created because it was felt that the situ-
ation thus achieved would be an appropriate one for the study of
the variables in which the experimenters were interested. In this
sense it should properly be called a laboratory experiment, although
its precision is perhaps not very much greater than the precision
of an experiment in industry, such as the one reported by Coch
and French (7).

In the Lewin, Lippitt, and White experiment, the manipulation
of the independent variables consisted in having one leader of a
boys’ club behave in a certain prescribed manner as compared to
another leader of another club who behaved quite differently. These
two sets of behavior, which produced measurable differences in
the behavior of the club members, were complex and differed in
many dimensions. The experimenters were undoubtedly not clear
about all aspects of the differences created. Thus, rather than iso-
lating and precisely manipulating a single variable or small set of
variables, the experimenters attempted a large and complex manip-
ulation. There was also little attempt at control in setting up the
clubs. In terms of the control achieved and the degree of refinement
in manipulation of the independent variables, this study is probably
indistinguishable from most field experiments.

We shall now consider, as an example of a laboratory experi-
ment with a relatively high degree of control and precision, an
experiment by Festinger (10) on voting behavior. In this experiment
an attempt was made to vary a single factor—namely, whether or
not the subjects knew the religious affiliation of the other members
of the group. Groups were set up for the express purpose of the
experiment, with care taken to ensure that every member of the
group was Initially a stranger to every other member. Exactly
comparable conditions were created for each group. The nominees
for whom subjects voted were always paid participants whose
behavior was standardized. These same paid participants identified
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themselves as having different religions in the different experimental
groups, thus controlling for a wide variety of personality factors and
first impressions.

In such an experiment, we can be more certain than we can in
a field experiment that the results obtained are due directly to the
variable manipulated by the experimenter. It is probable that a
variable such as “whether or not the subjects know the religious
affiliation of the other members” is still not a fine or precise factor;
it s probably, once more, a cluster of factors. A laboratory experi-
ment should, however, attempt ‘to refine the manipulations as much
as the present state of knowledge permits. One of the marks of
progress in a science is the extent to which such laboratory manip-
ulation can be refined and specified.

There is frequently a tendency in social psychology to criticize
laboratory experiments because of their “artificiality.” A word must
be said about this criticism, because it probably stems from an
inaccurate understanding of the purposes of a laboratory experiment.
A laboratory experiment need not, and should not, be an attempt
to duplicate a real-life situation. If one wanted to study something
in a real-life situation, it would be rather foolish to go to the trouble
of setting up a laboratory experiment duplicating the real-life con-
dition. Why not simply go directly to the real-life situation and
study it? The laboratory experiment should be an attempt to create
a situation in which the operation of variables will be clearly seen
under special identified and defined conditions. It matters not
whether such a situation would ever be encountered in real life.
In most laboratory experiments such a situation would certainly
never be encountered in real life. In the laboratory, however, we
can find out exactly how a certain variable affects behavior or atti-
tudes under special, or “pure,” conditions.

"This is certainly not the end of the task. One must also find out
how these variables interact with other variables. The possibility
of application to a real-life situation arises when one knows enough
about these relationships to be able to make predictions concerning
a real-life situation after measurement and diagriosis of the state
of affairs there.
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The Relationship Between Laboratory Experimentation
and the Study of Real-life Situations

In the conducting of research, there should be an active interre
lation between laboratory experimentation and the study of real-life

situations. It is relatively rare in social psychology that hypotheses, |
hunches, and recognition of important variables emerge initially |

from the laboratory; most often they arise in either the formal or
the informal study of reallife situations. In studying real-life situ-
ations, we are forced to deal with the factors and variables as they
exist in all their complexity. Because of this complexity and lack
of control, it is rather rare that definitive conclusions and une-
quivocal interpretations are reached in such studies, but frequently

new variables and new hypotheses are brought to our attention,

One can take these suggestions, hypotheses, and hunches and use
laboratory experimentation to verify, elaborate, and make more
secure the theoretical basis for the empirical results which have been
obtained.

In the laboratory experiment, sufficient control can be achieved
to obtain definitive answers, and systematic variation of different
factors is possible. As a result of this greater control, precision, and
manipulability, conclusive answers can be obtained and relatively
precise and subtle theoretical points can be tested. For example,
in a study of the spread of a rumor in a community (11), it was
found that the more friends people had, the more likely they were
to have heard the rumor. This finding may suggest the hypothesis
that friendship reduces restraints against communication of various
types of content; or it may suggest the hypothesis that the existence
of a friendship makes for an active pressure to communicate; or it
may suggest the hypothesis that those who have more friends see
more people and spend more time with these people and consc-
quently are more likely to have an opportunity to hear the rumor.
In a laboratory experiment it would be possible to set up a situation
in which one could, with a high degree of rigor, collect data which
would enable one to choose among these possible interpretations.
One could, for example, form groups of strangers and friends mixed
together in which the amount of contact among members and the
opportunity for communication among them were experimentally
held constant. The results would enable one to say whether the

>
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effect of friendship existed in the absence of differential amounts
of contact. It would enable one to accept or reject the third hypoth-
esis stated above. In other groups one could experimentally vary
the accessibility of other members for communication to obtain
evidence as to whether the friendship represented a decrement in
restraint against communication or whether there were actual pres-
sures to communicate in the specific direction of friends.

Such an experiment would undoubtedly be difficult to set up,
but, since the major body of this chapter will be devoted to the
discussion of how to performi such experiments and how to produce
the desired conditions, we shall not, at the moment, go into the
details of how it might be done. Let it suffice now to say that in
the laboratory, by setting up an artificial situation, we should be
able to verify, elaborate, and refine our knowledge so as to increase
our understanding of important processes in social life. It should
be stressed again, however, that the problem of application of the
results of such laboratory experiments to the reallife situation is
not solved by a simple extension of the result. Such application
requires additional experimentation and study. It is undoubtedly
important that the results of laboratory experiments be tested out
in real-life situations. Unless this is done the danger of “running
dry” or “hitting a dead end” is always present. A continuous inter-
play between laboratory experiments and studies of reallife situ-
ations should provide proper perspective, for the results obtained’
should continually supply new hypotheses for building the theo-
retical structure and should represent progress in the solution of
the problems of application and generalization.

Difficulties of Performing Laboratory Experiments

Laboratory experiments, however, do not represent an easy
road to the collection of data for the resolution of theoretical
problems. In social psychology they are typically difficult to do,
and many dangers are present in their execution. It is extremely
difficult to create in the laboratory forces strong enough for results
to be measurable. In the most excellently done laboratory experi-
ment, the strength to which different variables can be produced
is extremely weak compared to the strength with which these vari-
ables exist and operate in real-life situations. One is able to obtain
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results and to see clearly how these variables operate, in spite of
this weakness, because of the increased control one has in the
laboratory situation. But it is always possible, even probable, that

the factors will be so weak that no differences between conditions

experimentally created are apparent in spite of the increased con-

trol. Thus, in the setting up of a laboratory experiment, especial §
care must be taken to make the variables as strong as one possibly |

can. Unfortunately, one can determine whether or not one has

succeeded only after the experiment is over. An exception to this

generalization about the weakness of laboratory manipulation can
be seen in Asch’s use of the announced perceptions of group men-
bers (2). This involved, however, the use of seven confederates for a
single experimental subject. ‘
1~  Related to the problem of the strength of forces in the labora:
tory situation is the difficulty of manipulating several variables
simultaneously. In the complex field of research with which we are
here concerned, it is frequently theoretically important to see the
effect of the simultaneous operation of two or more variables,
Unfortunately, however, the more variables the experimenter at-
tempts to manipulate, the lower will be the strength of each
variable. This is especially true if the manipulation of the variable
is to be done by means of verbal instructions to the subjects. The
result of this is, at least at the present stage of technical develop-
ment, that the number of variables which it is possible to manipu-
late simultaneously in the laboratory is relatively restricted. This
will undoubtedly become less true as more powerful techniques of
manipulating variables in the laboratory are developed.
These difficulties have an important implication for the con-
clusions one can draw from the results of laboratory experiments.
_ As in any study, it is possible that the experimenter is dealing with
entirely irrelevant variables—that is, there may actually be no rela-
tionship among the variables that are being studied. Such a con-
dition would result in negative results—that is, no differences
between experimental and control groups. However, we should
also find a lack of differences between experimental and control
conditions if our experimental manipulations were not sufficiently
strong to reveal measurable differences even though such differences
really exist. Thus, negative results from a laboratory experiment
can mean very little indeed. If we obtain positive results—that is,

ot
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demonstrably significant differences among conditions—we can be
relatively certain concerning our interpretation and conclusion
from the experiment. If, however, no differences €merge, we can
generally reach no definitive conclusion unless we are quite certain.
that the manipulation of variables in the experiment was done
successfully and adequately. At the present stage of technical devel-
opment, it is seldom that we can be certain, in the absence of
positive results, that our manipulations were adequate. Undoubt-
edly, as more and more experiments are done, good evidence will
become available for believing that a certain manipulation is an
adequate one, and then negative results can be interpreted as
demonstrating no relationship. At the present time, however, it is all
too easy to set up a laboratory experiment which, because of the in-
effective manipulation of variables, will show no differences among
conditions. It should be stressed again that, at the present stage of
technical development, negative results perhaps reveal only the fact
that the experiment was not set up carefully and that the experi-
menter’s attempted manipulation of the variables was ineffective.

Keeping in mind these difficulties and the relationship which
must exist between laboratory and field investigation, we shall now
proceed to a more detailed examination of how laboratory experi-
ments can be performed. .

THE DESIGN OF LABORATORY
EXPERIMENTS

The first and foremost requirement for a successful laboratory
experiment is that the problem be stated in experimental terms.
This means, essentially, that there must be a high degree of speci-
ficity and clarity in the statement of the problem and in the defi-
nition of the variables involved. The foregoing implies that before
one can successfully do a laboratory experiment, one must already
know quite a bit about the phenomena one is investigating.

The process of specifying and clarifying the statement of a
problem so that it is amenable to experimental treatment is by
no means a simple or easy one. Let us take an example to illustrate
the kinds of problems which confront the experimenter at this
stage. In a field study of transmission of a rumor in an organiza-
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tion (4), it was observed that communication tended to be directed

upward in the organizational hierarchy. This result was explained

as depending upon forces acting on members to move upward in
the organization; i.e., the upward communication represented sub-
stitute movement on the part of the members.

Kelley (19) set out to perform a laboratory experiment to test:

this hypothesis more thoroughly. At this point the statement of his

roblem might have been “What direction does communication
P g

tend to take in a structured hierarchy?” This statement, however,
is still much too general and vague for the purposes of an experi:
ment. An attempt to think in terms of setting up an experiment

makes it immediately clear that one must answer questions such as |
“What exactly is a hierarchy?” and “Exactly what kinds of com: |
munication are we talking about?” There are many aspects to what |

is customarily thought of as a hierarchical structure. Do superior

levels in the hierarchy have power over subordinate levels and, |

if so, what kinds of power? Is each successive level upward in the
hierarchy characterized by increased attractiveness of the work, or
increased freedom of choice of what work to do, or increased im-
portance of the work? For the purpose of setting up a laboratory
experiment, the theory involved and the definition of hierarchy must
be made more specific. Kelley chose to establish a hierarchy in the

laboratory on the basis of the perceived importance of the job to |

the subjects, holding the actual attractiveness of the job and the
exact work that was done constant for both levels in the hierarchy,

Let us now consider the question of what kind of communi
cation would be expected to go upward in such a hierarchy. It was
clear that a distinction had to be made between work-oriented
communication, communication of criticism, communication of
information, and communication which was irrelevant to the task.
It was largely in the last category of communication content that
the effect of substitute movement would be expected to appear.
Consequently, the experiment was set up to allow and, in fact, to
encourage communication of irrelevant content. The final problem
in Kelley's experiment was phrased as “What is the direction of
irrelevant communication content in a hierarchy based upon per-
ceived differential importance of the task?” This statement was
specific enough to permit the design of the actual experiment. This
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process of clarifying the objectives of the experiment takes consid-
erable time, although it may not take long to describe after it has
once been done.

The difficulties of designing a laboratory experiment are by
N0 means overcome when the problem has been specifically defined.
There remain the major tasks of inventing measurement devices
and techniques for manipulation of variables which will clearly
measure and manipulate the variables which have been defined in
the statement of the problem. No matter how specifically and clearly
the concepts are defined in’ the statement of the problem, the
laboratory experiment cannot be successful unless the measurement
and the manipulation of variables actually relate to these defined
concepts.

Thus, for example, in the Kelley (19) experiment mentioned
above, it was necessary to develop techniques for producing a
hierarchy as defined, while other variables, such as the type of work
done, power, and attractiveness, would be controlled. The situation
created had to be one in which irrelevant communication would
occur. Adequate techniques for measuring the amount and direc-
tion of communication had to be developed. In the experiment,
a two-level hierarchy was established. Each level did exactly the
same kind of work, although each was under the impression that
the other level was doing something different. High and low hier-
archic perceptions were encouraged by the instructions to the sub-
jects: one subgroup was told that its own job was the important
one; the other subgroup was told that the job of the other level
was the more important. Communication of irrelevant material
was encouraged by having all communication carried on in writing
and by injecting into the communication stream prepared fictitious
notes which were irrelevant in their content, thus encouraging sub-
jects to do such writing themselves. All notes were collected and
kept, and thus analysis of the content of the communication, its
direction, and amount was possible.

It is rarely safe to assume beforehand that the operations used

' to manipulate variables will be successful and will tie in directly

with the concept the experimenter has in mind. It is a worth-while
precaution to check on the success of the experimental manipula-
tions. In the experiment by Kelley, the subjects were asked a number



146 Research Settings

of questions after the session was over to determine whether or not
the manipulation of status in the hierarchy had been successful.
It was found that, in terms of their reported perception of status

and their desire to be in the other role, the manipulation had cre- |
ated a difference between the two levels. This difference was a
relatively small one, however. Small differences in the results could
be directly attributed to the small difference in perceived status.

When the difference in perceived status was made larger by selecting
out those subjects for whom the experimental manipulations were
clearly successful, the results become much clearer and more con-
clusive. If there had been no check on the success of the experi-

mental manipulation, such analysis would have been impossible. :
It would also have been impossible to attribute unequivocally the
inconclusiveness in the results to the relative inadequacy of the

experimental manipulation.

The problem of the adequacy of the manipulation of variables
may be dealt with in part by preliminary studies. In almost any
laboratory experiment, the initial design will have certain inade-
quacies which will become clear after a few trial experiments. Such
preliminary runs are also important to provide practice for the
investigator so that his behavior and his instructions become stand-
ardized by the time the regular experiments start.

THE EXECUTION OF LABORATORY
EXPERIMENTS

Techniques of measurement, manipulation, or control of vari-
ables can be introduced at almost any stage in the process of a
laboratory experiment. We shall attempt, in the following pages,
to cover in detail most of the techniques which have been used
fruitfully and to give examples of their successful use.

Decisions about Subjects for the Experiment

Decisions about the kinds of persons to be used as subjects,
how they are to be recruited, and what they are to be led to expect
wefore they come to the experiment provide important opportuni-
ties for the manipulation of variables,
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Controlling the Composition of the Group

It is possible to arrange the composition of the group so as to
control the number of friends in each group or to select subjects to
ensure that all of the members of a group are strangers to one
another at the beginning of the experiment. The decision concern-
ng the composition of the group depends, of course, upon the
purpose of the experiment and on the variables upon which the
experimenter desires to focus his investigation. We shall give some
examples of the introduction of an experimental control or manip-
ulation at this stage of the procedure.

The experiment by Festinger (10) previously referred to had
as its objective the determination of whether knowledge of religious
affiliation in a mixed Catholic-Jewish group would affect the atti-
tudes of members toward one another. It was assumed that these
attitudes would be reflected by their votes in elections for officers
of a club. It was decided to have groups meet in the laboratory and
elect officers of a club into which they formed themselves. Half of
the elections were to take place while no one in the group knew
the religious affiliation of any one else; the other half of the elec-
tions were to take place after the religious affiliation of each member
was publicly announced. It was obviously essential, for this pro-
cedure to be successful, that none of the six members of any group
know one another. Contact was made with nine colleges in the
Boston area and permission to recruit volunteers in each college
was obtained. Experimental sessions were then scheduled so that
in each group only one person from any one college was present.
Thus, when the group met, the six members each came from a
different college in the area and the chances of their knowing each
other were quite low. In spite of all these precautions, however,
one out of 13 groups had to be eliminated because two of the
members did know each other, having gone to high school together.
In the other 12 groups, all the members were complete strangers
to one another.

Schachter (26), in an experiment designed to investigate the
relationships between difference of opinion and rejection, also
wanted his groups composed of strangers to minimize the effects of
past history, such as established preferences or aversions, among
members. Having strangers was important because he was partic-
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ularly concerned with the effect of the experimental condition

upon acceptance and rejection. He recruited volunteers from courses
which were divided into small recitation sections. By scheduling,
in any one group, only one person from any one recitation section
he was fairly successful in eliminating prior acquaintanceship.

In both the examples above, having strangers compose the
group was a technique used to exercise additional control over

the experimental situation. In experiments on the effects of dis |

cussion on opinions about matters of fact, Jenness (18) controlled
the range of difference of opinion in the group by the assignment
of subjects to given groups on the basis of their original estirnates
of the facts in question. French (16), in an experiment on the
effects of frustration and fear, used the composition of the group
~as a means of manipulating a variable. He was concerned with the
differential effects of frustration and fear upon organized and unor-

ganized groups. For his unorganized groups he used subjects re |

cruited at Harvard University who met together as a group for the
first time in his laboratory. For his organized groups he used club
members who had a long history of working together and engaging

in activities as a group. The members of each organized group came |

to the laboratory together. This type of manipulation is, of course,
a gross one, since an organized group is different in many ways from
an unorganized one. The same type of manipulation of the com:
position of a group can, however, be used in any number of ways
to produce fine or gross differences among conditions. Some of the
earliest experiments with groups, for example, employed as their
major variable the presence or absence of other persons (1). Whether
the person worked alone or in a group of people or before an audi
ence was found to affect his performance (8).

Duration of the Group’s Existence

Before recruiting subjects, it is necessary to decide whether the
experiment will be conducted in one meeting or whether the group
will be required to continue for several sessions. Fach of these
procedures has advantages and disadvantages. If the experiment is
to be performed in only one meeting, it is generally easier to obtain
volunteers. If the experimenter is restricted to one session, however,

o
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it may be more difficult to manipulate variables adequately. On
the other hand, if the experimenter plans on more than one meeting
per group, he must expect that a certain percentage of subjects will
not return after the first meeting.

Designs which require the group to meet several times encounter
another difficulty. Many uncontrolled factors may be introduced,
since the subjects may contact one another outside the experiment
and, in this way, materially change the situation between experi-
mental meetings. The decision as to which of these two types of
experimental designs to employ depends, again, upon the objectives
of the experiment and on how these objectives can best be accom-
plished. A number of examples of each kind of experiment will be
given to illustrate the advantages and difficulties.

Deutsch (9), in his study of the effects of competitive and coop-
erative situations on group problem-solving, felt that the full effects
of the experimental variables would reveal themselves only if the
group would have considerable experience working together under
the prescribed conditions. He decided on six successive meetings
of each group and, to accomplish this, persuaded the instructor’ of
a course to give students credit for participating in his experiment.
Under these conditions most subjects attended all six sessions. Such
an arrangement is not usually possible, but it is generally necessary
to have some means of ensuring that subjects will return when the
group is to meet several times. )

Schachter’s (26) experiment on rejection of deviates used one
meeting of each group. It was necessary, however, for the subjects
to be under the impression that they were to continue to meet once
a week for a considerable period of time. The experimenter re-
cruited subjects by telling them about clubs that were being formed
and giving them the opportunity to join one of the clubs. Subjects
were told that by joining they were committing themselves to attend
the first meeting. After the first meeting they would be able to
decide for themselves whether or not they wanted to continue.

In an experiment on strength of attraction to groups, Libo (22)
used the number of meetings which subjects attended as one of
the major measures of the strength of their attraction to the group.
He, too, gave subjects an opportunity to volunteer to join clubs
which were to continue to meet every week. Subjects could decide,
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after the first meeting, whether they wanted to continue theit
membership. Little pressure was applied to the subjects to retum
to subsequent meetings. The number of meetings actually attended
was assumed to reflect their attraction to the group.

Starting the Manipulation of a Variable

It is possible, and sometimes necessary, to start the manipula
tion of an experimental variable at the time the subjects are
recruited for the experiment. This can be done by providing van
ous expectations for the subjects which will affect the attitudes with
which they come to the experimental situation, or by collecting
information which will later be used to manipulate a certain desired
variable. We shall give some examples of the experimental manip
ulation of a variable which begins at the time of recruitment.

Several experiments (3, 14, 28) have varied attraction to the
group experimentally by manipulating the degree to which the

subjects expected they would like, and be congenial with, the other |

members of the group. At the time of recruiting, those who volun:
teered to be subjects were asked to answer a number of questions

which concerned characteristics of themselves, characteristics which |

they liked in other people, and characteristics which they disliked
in other people. No attention was actually paid to these data m
setting up a group, but, because the subjects had provided such
information, the experimenters were plausibly able to tell some
groups that the members would like one another and be congenial
and to tell others that they would not be very congenial. The results
of such experiments showed that the manipulations were successful

Schachter (26), in his experiment on the rejection of deviates,

wanted to manipulate attraction to the group on the basis of inter
est in the activity in which the group was to engage. When the
subjects were asked to join one of the clubs, each club was described
in detail. Those who desired to join filled out an information sheet
on which they were asked to give ratings of how interested they
were in joining each of the available clubs. Some groups were com
posed of subjects who were highly interested in joining that specific
club (high attraction to the group), whereas other groups were
composed of persons who had indicated relatively low interest in

£
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jomning that specific club (low attraction to the group).! This manip-
ulation of attraction to the group was also shown to be successful
by the results and by answers which subjects made to questionnaires
after the experiment.

Size of the Experimental Groups

No matter what techniques the experimenter employs, there will
always be some subjects wha, after having agréed to be at the lab-
oratory at a certain time, will not appear. They may have forgotten,
they may have changed their minds, or something may have hap-
pened which made it impossible for them to attend. In any event,
the problem for the experimenter is the same. In designing a lab-
oratory experiment in which human subjects are to be used, it is
well either.to design the experiment so that it may be conducted
with a variable number of subjects or to make some provision to
ensure the proper number of persons in each group. It is generally
most desirable to allow for variation in the number of subjects.
Thus, for example, an experiment may be designed so that it can
be conducted with either five, six, or seven members in the group.
If seven persons are then scheduled for each meeting, and if sufficient
precautions are taken,? very few groups will be lost.

When a design requires a constant number of subjects in each
group, there are a number of techniques to ensure the presence of
the proper number. Festinger (10), in his experiment on the effects
of knowledge of religious affiliation, felt it necessary to keep the
size of the groups exactly constant at six subjects per group. Three
of these were to be Jewish and three Catholic. This was essential
because of the desire to have the group evenly divided between the
two religions. Leeway in the number of subjects in each group
would have produced deviations from an even division which might
have introduced additional complexities. Before each experiment

1This is not strictly an experimental manipulation of a variable. Rather,
1t represents selection of subjects on the basis of some measure in order to create
contrasting conditions.

2There are many factors which will affect the proportion of subjects who,
having volunteered, actually come to the experiment. If, for example, volunteers
are recruited from university classes, the more pressure applied upon them to
participate, the lower the proportion of subjects who appear when scheduled (27).
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each subject was written a letter stressing the importance of her
coming to the experiment. On the day before the meeting, each
subject was spoken to by telephone to make sure that she would
be present. In spite of these efforts, only five subjects appeared in
a number of groups. In most of these instances the subjects who
had arrived agreed to wait while others who had volunteered were
telephoned until an appropriate person was reached who agreed
to come down immediately. By this procedure very few groups had
to be discarded. In Pepitone’s (25) experiment on group produc
tivity, the situation was designed so that it was essential to have
three subjects present in each group. The group was to work on a
task which was divided into three parts, each of which had to be
performed by one subject. The experimenter scheduled four sub-
jects for each group. Occasionally only two subjects appeared and
the group had to be canceled; most frequently three subjects
appeared. When all four came, the last one was taken aside, the
situation was explained to him, and he was allowed to observe the
experiment in progress.

THE CONTENT AND FORM OF THE
EXPERIMENTAL SITUATION

The investigator must make a number of decisions concerning
how the situation is to be structured cognitively for the subjects, in
what kinds of activities they will engage, and with what attitudes
they come to the experiment.

“Real” or “Experimental” Situations

‘The experimental situation can vary from one which is frankly
experimental to a situation which, for the subjects, is a “real” one.
The pros and cons for the various possibilities within this range are
by no means all clear. Good evidence is lacking concerning which
types of experimental situations are superior for which purposes.
We shall, however, discuss some of the considerations which might
lead an experimenter to set up his groups in one or another manner.

To discuss these advantages and disadvantages we must explain
somewhat farther the distinction between a situation which is
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“real” for the subject and a situation which is “experimental”
for him. All of the situations are, in a sense, “real”’ for the
subject, and all of them, likewise, are experiments from the
point of view of the investigator. Some examples from other fields
of investigation may illustrate our point more clearly. If a psychol-
ogist does an experiment in discrimination learning, using rats as
subjects, the situation is obviously an experimental one for the
investigator, For the rat, however, it is undoubtedly a very real
situation. The maze or discrimination box is a place where he works
and gets fed. The basis of the"‘reality" of the experimental situation
for the subject is somewhat less clear when humans are used as
subjects. Thus, for example, in an experiment on level of aspiration
the subject may come to the laboratory knowing he is to help in
an experiment. He is given a series of tasks to perform and is asked,
before each task, what he is going to try to score on the subsequent
task. One may well ask, “In what sense is this situation a real one for
the subject?” Certainly it is not “real” in the sense that it is-a situ-
ation similar to those which the subject encounters in the ordinary
course of events; on the other hand, it is certainly “real” in the sense
that powerful motives are brought into play and strong forces are
set up which act on the subject and determine his behavior in
lawful ways. Thus, the situation in which one places the subject
can be “real” for him in that it brings into play powerful forces,
regardless of whether or not it is cognitively an experimental situ-
ation for him.

If the situation is cognitively a real one for the subject, it is
probably easier to bring powerful forces into play. It may be more
difficult to produce equally strong forces if the situation is cog-
nitively experimental. In the latter case, the strength of the forces
which can be brought into play depends largely upon the relations
between the subject and the experimenter, the motivations which
made the subject decide to volunteer for the experiment, and his
desire to cooperate. These forces can, in the proper circumstances,
be quite strong. It is much easier to create a laboratory situation
which is cognitively experimental for the subjects. To create a
cognitively “real” situation and still be able to control and manip-
ulate variables successfully may require a great deal of subterfuge
and much attention to technical details. If the subject sees through
the subterfuge, the whole experiment may be invalidated.
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We have, then, these relative advantages and disadvantages

which the experimenter must consider when deciding whether to

make the experimental situation cognitively experimental or cog
nitively real for the subject. If the experiment is cognitively real,
it will be easier to make it motivationally strong. On the other hand,
if the situation is cognitively experimental, it will be easier to sel
up with an adequate amount of control and precision. The examples
below illustrate the kinds of decisions which have been made on this
question. ‘

' Lippitt (28), in his experiment on the effects of the behaviot
of autocratic and democratic leaders, chose to make their experi
mental situation cognitively real for the subjects, To do this he

organized school-age children into clubs which had their club |
rooms in the investigator’s laboratory. The experimenter functioned

as the adult leader of these clubs. In this role he was able to manip-
ulate the desired variables. Because of the desire to maintain a
cognitively real situation, the possible variations in the leader’s
behavior were also limited. The differences between conditions that

were produced were rather gross. It is possible that the lack of
control and precision in this experiment

by having a cognitively real situation.

Schachter (26), in his experiment on rejection of deviates, also
chose to have a cognitively real situation for the subjects because
the major measures of rejection were to be obtained from verbal
responses to questions. The investigator felt that these responses
would have more validity if they were commitments to action on
the part of the subject rather than answers to hypothetical questions.

To obtain a cognitively real situation, he organized clubs of college
students.

Once more a major

offset the advantages gained

difficulty was the restriction on the manip-
ulation of variables. Manipulations had to be devised which were
consistent with the notion of a bona fide club. To create groups
with high and low cohesiveness, the
the degree of interest of

the subjects in each of two kinds of clubs
and then manipulated t

he attraction to the group by composing
some groups of persons who were all highly interested in the activity
and other groups of persons who were only mildly interested. This
-type of manipulation of a variable by selection is probably not so
satisfactory as other techniques would be. Because of the cognitively

investigator first ascertained
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real aspects of the situation, it was also not possible for the experi-
menter tc engage in any further manipulation of variables whllF
the meeting of the group was in progress. These problems, in this

- experiment, were satisfactorily solved by the use of paid participants,

a technique which will be described later. o

In an experiment on the effects of knowledge of rt.:hglous
affiliation Festinger (10) decided to use a cognitively experimental
situation. This decision was made because it was obviously of

- mmportance to control the group session firmly and to carry on

B—

e

manipulations of variables while the session was in. progress. ’I.‘he
group consequently met with the knowledge that it was helping
n an experiment. They were told to “imagine” that they were a
club. There is no doubt that the forces in this situation were weaker
than the forces which would have operated had the subjects actually
been members of a club engaged in the same procedure. By virtue
of the cognitively experimental aspects of the situation, however,
this disadvantage of weaker motivation was counterbalanced }f)y the
precision of measurement and the control of extraneous variables.

The Choice of Activity for the Group

The choice of the activity in which the group, once assembled
in the laboratory, is to engage is somewhat dependent upon the
decision concerning the cognitive reality of the experiment. There
is, of course, much leeway in the choice of activity, although it must
be one which is consistent with the purposes of the experiments
and does not conflict with the other experimental decisions which
have been made. If the experimental situation is to be cognitively
real, there are restrictions on the type of activity which can be
employed. If the situation is to be cognitively experimental, there
ts much less limitation and the selection of an activity which is well
suited to the experimental purposes is easier. The activity must be
chosen to allow for the manipulation of the variables, the collection
of the measures in which the investigator is interested, and the
arousal of sufficiently strong forces so that the effects will be meas-
urable. It is impossible, of course, to list all of the various activities
in which laboratory groups may engage. We shall present a few
examples of different kinds of activities which have been used and
the reasons for their use.
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experiment which the investigator can communicate to the subjects
and which they will accept. If this is not done, the subjects usually
conjecture about it and make guesses as to the true purpose. If a
plausible orientation is not given, this important aspect remains
uncontrolled.

The orientation which the experimenter gives the subject at
the beginning should be plausible and should remain plausible as
the experiment progresses. It is usually important that this plausible
orientation not reveal to the subject the true focus of the experi-

Perhaps the most frequently employed group activity is discus
sion. Such an activity may be chosen when the purpose of the expert:
ment is either to study the involvement of people in an activity,
the amount of participation in an activity, or the communication
or mnfluence process that goes on in groups, or to provide a relatively
interesting activity which will involve the subjects in order for the
experiment to accomplish some other purpose in the meantime,
Any topic which will be Interesting to the subjects is suitable. The
discussion may concern differences in opinion, as in the experiment " .
by Back (3), it may be directed toward solving a problem, as in the aent. 'The true purpose of the experiment and the true focus of‘ the
experiment by Deutsch (9) or it may involve a sharing of exper. § Ivestigator’s interest can, and should, be revealed to the subjects
ences, as in the study of Festinger, Pepitone, and Newcomb (15). at the conclusion of the experiment.

When children are used as subjects, a play activity may fre
quently be appropriate. Thus, Thibaut (30), when he endeavored

to create privileged and underprivileged subgroups, had one sub- TECHNIQUES FOR THE CONTROL AND

group play an interesting and enjoyable game while the other MANIPULATION OF VARIABLES

subgroup took the role of helpers and servants to those who were _ ) ; : hi
actively engaged in having fun. Lippitt (23), in his experiment on . Since .the I?asm- purpose of a l.aborafory experiment is to achieve
autocratic and democratic leader behavior, used various games and | @Simple situation in which certain variables can be well controlled
craft activities which were appealing to school-age children. { while others can be varied at will, we shall attempt, in the present

It is also possible to use work situations as the activity for the section,‘ to be as f:letailed as possible. We shall illustrate not o?ﬂy
group. Kelley (19) felt that a work situation would be more con. | the various techniques which have been developed for controlling
ducive to the establishment of a status hierarchy, so in order 1o § 27d manipulating variables but also the.kmds of variables which
create a two-level status hierarchy he used a work task in which the | have been successfully controlled and manipulated in the laboratory.
subjects had to arrange bricks according to a certain pattern. Pepi: '
tone (25), in an experiment on group productivity, used a work task

which was constructed so that measures of production would bhe : . . f trolli sisuiics
i i : ulati
relatively easy to obtain. The most obvious technique for contro Ing or manip g

These are but a few of the many possible examples of activities variables is the.use of p're-expeztimental instructio'ns to t.he sgbj?ct.
that can be prepared for a group. There is almost limitless room & “Uch § = cxpenmontal IHSITUENONS VALY glteatly in theiy -ettecm:el-
for the experimenter’s ingenuity to create a situation which will be | 1ess It is pro.bany s_afe to say tha.t instructions to tl-le subjt?cts wil
best for his experimental purpose. be suc-cessful in mfampulatmg Yarlables when these. 1nst}‘ucnons are
kept simple, are given emphatically, and are plausible in the sense
of being integrally related to the experimental activity in which
the subjects are to engagé. The major dangers in the use of instruc-

Related to both the cognitive nature of the situation and the Fions as a device for rflanipulating valtiables are (1) the_ possible
activity in which the group is to engage is the problem of what mattentlon_of the'sul.)J‘ects when t.he 1nstruc.t10n§ are given a.nd
orientation to give the subjects in the experiment. It is highly de- 2 the.posslblf.: varlabll.xty from SUbJE(.It to s%lbje_ct.m interpretation
sirable to have some plausible and understandable purpose for the | of the instructions. Because of these difficulties, it is probably unde-

Use of Pre-experimental Instructions

d

The Orientation of the Subjects
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sirable to manipulate more than one variable at a time through B
the use of pre-experimental instructions. Instructions which attempt

to manipulate several variables simultaneously are likely to become
so complex and so long that they render the manipulation ineffec

tive. We shall illustrate the problems involved in the use of instruc &
tions by giving examples of successful and unsuccessful atternpts at §

manipulating variables in this manner.

Deutsch (9), in his experiment on competitive and cooperative
groups, produced competitive or cooperative situations by differ
ential instructions to the groups. In the competitive groups he told
the subjects that all the members would be ranked according to

their contributions in solving the problems given to the group and|

that their grades in the course would depend in part upon these
rankings. It was explained that, thus, the one in that group who
contributed most, irrespective of how the group as a whole per-
formed, would get the highest grade and the one who contributed
least would get the lowest grade. In the cooperative groups the
experimenter told the subjects that their group was going to be
compared with other groups, that everyone in the group would
receive the same grade, and that this grade would be determined
by how well the group as a whole did. These instructions were
successful in creating the required conditions, and they provide 2

good example of how instructions can be integrated into the experi- |
ment. ‘They were successful because they provided essential explana:

tion of the situation to the subjects—they defined the goals for the
subject and defined the manner in which these goals were to he
reached.

Back (3), in his experiment comparing groups of high and low
cohesiveness, wanted to vary the attraction to the group by using
several kinds of motivation. In some groups he wanted to create
in the members high or low attraction on the basis of personal
liking for the other group members. To create high attraction, he
told the subjects that, on the basis of the information they had

written down when they volunteered, he had matched people in this |
group so that he was quite sure they would be congenial and like |

one another. To create low attraction he told subjects that, because
of time-schedu]ing difficulties, he had been unable to match them
very well but that he did not think they would. dislike each other.
In other groups, attraction to the group was made dependent upon
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the personal goals that could be achieved through membership.

This was done by informing the subjects that there was (or was not)

areward that would be given as a prize to each of the members in
the best group.

These instructions were probably moderately successful. On the
one hand, they were not integral to the experimental task. That is,
the subjects could have done everything the experimenter required
of them without these instructions ever having been given. The
possibility of winning a reward or the likelihood that members
would get along well with others in the group was, however, relevant
to fairly important motives in the subjects. They probably were
concerned about whether or not they would like the other persons
and pe liked by them. The possibility of a reward probably added
to the motivation to do well in the eyes of the experimenter. The
results of the experiment show that a difference between high and
low attraction was created by means of these instructions,

In an experiment on the direction of communication in a
group, Festinger and Thibaut (12) wanted to manipulate the sub-
ject’s perception of the homogeneity or heterogeneity of the group.
To create the perception of homogeneity, groups were told that the
members had been carefully selected so that they were all in the
same year in college and had equal interest in, and knowledge about,
the problem they were to discuss. To create the perception of a
heterogeneous group, they were told that great differences existed
among them in their knowledge about, and interest in, the problem
under discussion. The manipulation of the variable by these instruc-
tions was only mildly successful. Probably few of the subjects were
much concerned with whether the group was homogeneous or heter-
ogeneous. Although differences between these conditions were ob-
tained in the results, these differences were by no means strong.
It might be expected that a more adequate manipulation of these
variables would have produced much larger differences between the
conditions.

In an experiment by Festinger et al. (14), an attempt was made
to manipulate three variables simultaneously, all by means of verbal
Instructions at the beginning of the experiment. The investigators
were interested in the interaction among the variables of attraction
to the group, perception of whether or not there were experts in
the group, and perception of whether or not there was a correct
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answer to the discussion problem. This attempt to manipulate all
three variables by pre-experimental instruction was not very suc
cessful. The amount of instruction which had to be given to the

subject and the complexity of the instructions rendered them rathsr
ineffective. It probably would have been better to manipulate one
of these variables by instructions and to have devised techniques
for manipulating the other two in other ways. We shall discus

below such other techniques of manipulating and controlling

variables.

Use of False Reporting

False reporting to the subjects of the results of votes or of
sociometric choices and the like is another technique for control
and manipulation of variables. Such false reporting must always be

done in a manner which will make the report appear plausible;
If sufficient care is used to ensure the acceptance of the report s ¢

true, this can be an effective means of manipulating some kinds of
variables.

Festinger (10), in his experiment on the voting behavior of
Catholics and Jews in mixed groups, used the technique of false
reporting to the subjects to keep the situation identical for all
groups. The members of the group voted for officers of the club in
the following manner. There was first a nomination ballot to select
two candidates for the election. The members of the group who
received the most votes were to be the candidates in the final elec-
tion. This nomination ballot was tabulated by the experimenter
and, since the ballots were secret, it was simple for him to report
falsely which two members had won the nominations. In this man:
ner the experimenter was able to control which two persons were
the candidates in each election. This experiment also employed
paid participants (the use of which will be elaborated below) who
were members of every group. By means of the false reporting of
the results of the nomination ballot, the two candidates for each
election in every group were two of the paid participants. One of
the two candidates in each election identified herself as Jewish and
the other identified herself as Catholic. Each election in each group
was, thus, a standard situation. "

In the experiment by Festinger et al. (14) in which an attempt
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was made to manipulate simultaneously three variables by verbal

' instructions to the subjects, a fourth variable was manipulated suc-

cessfully by means of false reporting to the subjects. The subjects
were to have a discussion among themselves concerning an issue
about which each of them had already formed an opinion. Before

-~ the discussion some subjects were given the impression that the

group overwhelmingly agreed with their own opinion on the issue,
whereas other subjects were given the impression that the group
overwhelmingly disagreed with them. This was done in the follow-
ing manner. Each subject wrote, on a slip of paper, his opinion on
the issue which was to be discussed. Subjects were told that the
experimenter would tabulate these and then give each person a
tally which would show the opinion of each person in the group.
Thus, knowing everyone’s opinion, they would be able to proceed
sensibly with their discussion. The tally which was handed to each
of the subjects was entirely fictitious. Each of the subjects in whom
the perception of group agreement was to be created was given a
tally which showed all but one of the subjects agreeing very closely
with him. Each of those in whom the perception of disagreement
with the group was to be created was handed a tally sheet which
showed everyone in the group at least two opinion steps removed
from his own opinion. This false reporting proved successful in
varying the degree of perceived agreement with the group.

We shall conclude the discussion of the technique of false
reporting to subjects with an illustration of an unsuccessful attempt.
Festinger and Hymovitch (13) attempted to create in subjects a
feeling of rejection by the group. Four subjects, strangers to one
another, met in the laboratory and were told that they were to
work on a task which required cooperative effort, although the
various parts of the task would be divided among them. They were
first to have a brief discussion among themselves and get to know
one another so that they could decide how they wanted to organize
the task. They were told that people who liked one another worked
more productively together. Consequently, if there was any one i
the group that they disliked, it would be better to exclude that
person from the group. After the discussion, the subjects were given
ballots on which each could indicate whether he wanted to work
together with all the others or wanted to eliminate a member from
the group. If subjects chose the latter alternative, they wrote down
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the name of the member they wanted to reject. Each subject was L

then taken to a separate room and was told that the experimenter
would tell him the results of the ballot as soon as possible. Each

subject was then privately told that the others had unanimously |

voted to reject him.

This false report to the subject was rarely successful. The over-
whelming majority of the subjects refused to accept it and imme-
diately suspected that the experimenter was not telling the truth.
The reason for the failure were probably twofold. The experience
with the others in the preliminary discussion did not provide
grounds on the basis of which they could accept the reported rejec
tion. Also, the false report was unpleasant enough so that the sub-
jects did not want to accept it. Many subjects refused to accept the

report even though they could not verbalize any reason for suspicion |

or disbelief. This technique had to be abandoned in this experiment.

Use of Paid Participants

The use of paid participants who are part of the experimental |

group and are accepted as such by the subjects is a powerful tech-
nique for the control and manipulation of variables. It is, however,
a relatively expensive and tedious procedure. When paid partici-
pants are used, the details of their behavior must be exactly planned
in advance and much time must be spent training and rehearsing
them. We shall give some examples to illustrate the great variety of
uses to which such paid participants may be put.

A relatively simple and effective use of paid participants to

manipulate a variable is found in an experiment by Sherif (29).
The same technique has been used by others for the same specific
purpose (6). These experiments brought two persons together in the
laboratory so that the degree to which the judgments of one would
influence the judgments of the other might be investigated. The
subjects were asked to judge the amount of movement of a point
of light. This autokinetic effect (the light does not actually move)
provided a rather ambiguous stimulus. These experiments used as
one of the group members a paid participant who, by making a
standard, prearranged series of judgments, was able to produce
a standard situation for all subjects with specified differences be-
tween his judgments and the subjects’ initial judgments.
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Pepitone (24) reports an experiment in which he investigated
the determinants of the perception of authority and approval in

- people. He was faced with the problem of how to provide a standard

souial situation for his subjects in which it would be meaningful

- (0 ask them for their perceptions of authority and approval. Using

sthool-age children as his subjects, he let it be known in the school
that, as part of a survey on interest in athletics, a three-man board
would arrive in a few days to interview many of the students. Those
who successfully answered the questions asked by the three-man
board would win tickets to a college basketball game. The three-

" man board which came to the school and interviewed students

ndividually consisted actually of three paid participants who had
been trained by the experimenter. Scripts for each of the three
had been carefully written so that each boy who was interviewed
was asked exactly the same questions. The responses to the boys’
answers were also standard for each of the conditions. In different
conditions, however, the experimenter created authority differentials
among the three board members and also differences among them
in the extent to which they openly voiced approval of the boy who
was being interviewed. The boy's perception of the relative author-
ity and approval among the board members could be ascertained
in an interview with each boy directly after his appearance before
the three-man board. Thus, the experimental situation was effec.
tively standardized.

Schachter (26), in his study of rejection of deviates, had three
paid participants in each group. The topic for discussion was chosen
s0 that all of the subjects would have opinions which very nearly
agreed with one another. Paid participants were used to create
various conditions of deviation from this group norm. One paid
participant voiced an extremely deviant opinion and held to it

 throughout the discussion. Another paid participant voiced a devi-

ite opinion at the outset but allowed himself to be influenced so
that, in the end, he agreed with the other subjects. The third paid
participant agreed at the beginning and continued to agree with
the modal opinion in the group. Thus, standard conditions of devia-
tion from the group norm were achieved and, by rotating the paid
participants among the various roles from group to group, it was
also possible to equate for personality factors. We must emphasize
that these paid participants had been very carefully trained in how
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to behave in the group and in what kinds of things they could
and could not say.

In the study by Festinger (10) of the effect of knowledge of
religious affiliation, four paid participants were members of every
group which met. These paid participants were relied upon to
control many variables and to create a standard situation. In the
middle of the experiment, when everyone was identified according
to her name and religious affiliation, two of these paid participants
announced that they were Catholic and two announced that they
were Jewish. The ones who said they were Jewish or Catholic were
rotated from group to group so that actual religious affiliation and
personality differences were equated among all the conditions. In
this manner, many powerful variables, which would affect prefer-
ences for people, were controlled and the effects of knowledge of
religious affiliation were permitted to emerge quite clearly.

The three foregoing examples of the use of paid participants
in laboratory experiments hardly demonstrate adequately the pos.
sible range of uses to which this technique may be put. With suffi
cient ingenuity on the part of the experimenter and sufficient time
in planning the behavior of the paid participants and in adequately
training and rehearsing them, very powerful effects can be produced,
There is ample evidence of the success of the control and manipula-
tion of variables with the aid of paid participants.

Restriction of Behavior Possibilities

It is possible to exercise control over a situation and to manip:
ulate variables by creating a situation which restricts the possibilities
of behavior.

Festinger and Thibaut (12), in their experiment on the de-
terminants of direction of communication, restricted the group to
the use of written notes in carrying on their discussion. This decision
was made for a number of reasons. If the discussion had been an
oral one, the direction of communication (who spoke to whom)

would have had to be recorded by observation of the group while

the discussion was in progress. Such observation in fairly large

groups is difficult and sometimes quite unreliable (see Chap. 9). By |
the use of written notes, a permanent record was immediately avail-

able. The exact time each note was written was recorded on it
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before it was delivered to another group member, so that the whole
communication process could be reconstructed in the analysis. Aside
from these measurement problems, there were other reasons for re-
stricting the discussion to written notes. In an oral discussion, the
person who is talking may be primarily addressing one or two others
m the group, but, whether he likes it or not, what he is saying is si-
multaneously heard by everyone. This introduces additional complex-
ities, By limiting the communication process to written notes, with the
further restriction that each note could be sent to only one person,
the situation was kept simple and manageable. A further difficulty
In using an oral discussion for the purposes of this experiment is
the marked tendency for people to answer when remarks are ad-
dressed to them. This is fully demonstrated by the usually high
correlation obtained between the number of times a person com-
municates to others and the number of times he is the recipient
of communication (17). Since the experimenters were concerned
primarily with other determinants of the direction of communica-
tion, this would have been a complicating factor. The further restric-
tion that the written notes could not be signed avoided this com-
plication. The recipient of a note did not know from whom it came.
The pads of paper on which the subjects wrote their notes were
marked so that later, in the analysis, the experimenter could tell
who had written each note as well as to whom each note was
addressed.

In his experiment on communication in a status hierarchy,
Kelley (19) also restricted communication to written notes. Again
there were a number of functions served by this restriction on the
communication process. First, the experimenter intercepted all the
notes written and thus had a detailed record of the communication
process. Secondly, since all communication was by written notes,
the experimenter could easily manipulate the communication proc-
ess. Actually, none of the notes which the subjects wrote to one
another was delivered. The notes which they received were fictitious
ones designed to produce certain effects. In this manner a standard
pattern of receiving communications from others was established
for every group in all of the experimenter’s conditions.

Restrictions on the behavior of the group can also be produced
by an appropriate activity in which the group must engage. An
activity can be chosen to eliminate certain complications, restrict
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the range of -behavior, or produce certain reactions in the subject.
French (16), in his experiment on the effects of frustration and

fear on organized and unorganized groups, produced frustration-in

his groups by means of the activity in which they engaged. The
groups were put to work on a task which was impossible to com-
plete. The frustration engendered in this manner was unmistakable,

In his experiment on the relationship between influence
and group cohesiveness, Back (3) wanted to produce a situation
in which two subjects, meeting together, had different interpre-
tations of, or opinions about, the same set of facts. Before they
came together, each subject was given a set of three pictures
and asked to write a story about them. Each of the subjects
was actually given different pictures, which would force different
interpretations. The differences between the sets of pictures, how-
ever, were so slight that none of the subjects ever suspected that he
had seen different pictures. In this manner, by appropriate choice
of activity, Back was able to ensure that, in every group, there would
be a difference of opinion between the two subjects at the beginning
of their discussion.

In experiments by Bavelas (5) and his colleagues (20) on the
effectiveness of different patterns of communication in groups, a
technique has been employed which is perhaps the most extreme ex-
ample of restriction in a situation. In these studies the experimenters
were concerned with determining which of a number of patterns of
communication among members of a group would result in more
effective problem-solving. To produce the different patterns of com-
munication, the experimenters allowed some members to communi-
cate to one another and prevented others from doing so. By this
simple restriction, on which channels of communication were or
were not available, various communication patterns were estab-
lished. In these experiments the purposes of the investigators and
the artificiality of the manipulation device were not hidden from
the subjects. The restriction of the situation, however, was such
that the subjects had to behave within it as well as they could. The
results of these experiments show that the manipulation was suc-
cessful. Such extreme and frank restriction of the situation would
be appropriate, of course, only for a relatively selected range of
problems,

In the foregoing discussion, we have by no means covered
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exhaustively the various kinds of techniques for the control and the
manipulation of variables. Those described are no more than a few’
examples of the wide variety of which an experimenter can avail
himself. Many more possible techniques are likely to be developed
in the near future. It should again be stressed that when one em-
ploys new techniques for manipulation of variables, or even some
of those already developed, it is important to conduct preliminary
experimentation to make sure that the manipulation is actually
working.

OPPORTUNITIES FOR MEASUREMENT IN
LABORATORY EXPERIMENTATION

Opportunities for collecting’data in a laboratory experiment
ate present at all phases, from the recruiting of subjects until the

- end of the experimental sessions. There are, of course, some restric-

tions on what kinds of measurement can be employed at variou§
phases in this process. These depend upon the design of the experi-
ment and the way in which it is cognitively structured for the
subjects. We shall point out same of the measurement possibilities
at each of the stages of a laboratory experiment.

The first opportunity for measurement occurs before the experi-
mental session takes place. Such measurement may be made at the
time of recruiting subjects or when the subjects have assembled in
the laboratory but before the experiment has begun. The exact
ume at which the measurement is done is immaterial and is gen-
erally selected for convenience. Such measurements, using a ques-
fionnaire or an interview, can have the following purposes: (1) to
obtain some measure which will be compared to a similar one taken
during or after the experiment; and (2) to enable the experimenter
to control a variable by manipulating the composition of the
group according to these measures.

In some experiments, it is essential for data to be collected
before the experiment began. Thibaut (30), in his experiment on
the cohesiveness of privileged and underprivileged subgroups, em-
ployed pre-experimental measurements to equate groups in the
experiment and also to have a comparison between a pre-experi-
mental and a postexperimental measure. The subjects were members
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of already existing clubs. The investigator met the group at some |

designated place, usually their Y.M.C.A. or their club. He provided

transportation for them to the experimental rooms. Before setting.

out for the laboratory, he asked them to answer a questionnaire
concerning who their friends were among the other boys. He then
brought them to the experimental rooms and was able to divide
them into two subgroups so that each person had about as many
of his friends within his own subgroup as in the other subgroup.
After the experiment was concluded, the boys were again asked
to answer the same sociometric questions. In this manner the inves

tigator was able not only to equate his subgroups for amount of |

friendship within them but also to provide a basis for determining
the effect of the experimental procedure on this variable.

Most of the possibilities for measurement occur, of course, |

during the actual progress of the experiment. One of the most fre-
quently used measurement devices is observation of the group as
it carries on its activities (dealt with in detail in Chap. 9). We shall
discuss here some of the other kinds of data collection which are
possible during the experiment.

The product of the activity in which the group engages is a
major source of data. This product may take any of a variety of
forms and may be analyzed in various ways by the investigator,

Kelley (19), in his experiment on communication in a status
hierarchy, had his subjects arrange bricks in a certain pattern on

the floor in accordance with instructions communicated to them. |

The actual product—that is, the exact pattern of bricks with which
the group finished—was recorded by the experimenter and was used
to obtain a measure of adequacy of production.

In his experiment on competitive and cooperative groups,
Deutsch (9) had the subjects discuss, and write solutions to, various
human-relations problems. He then analyzed these written products
of the group discussion to obtain measures of the adequacy of the
solution to the problem.,

Closely related to such products are various records which the
subject makes in the process of doing the required activity. Thus,
in the Kelley (19) experiment and in the Festinger and Thibaut
(12) experiment on direction of communication, the actual notes
which the subjects wrote while carrying on the discussion were the
main source of data.
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Questionnaires and interviews may also be used during the
course of the experiment. These may take the artificial form of

t questions interpolated into, and momentarily interrupting, the

experiment or they may be disguised as election votes or expressions
of opinion necessary to the conduct of the experiment.

Schachter (26), in his experiment on rejection of deviates,
created a situation which was cognitively real to the subject. The
groups were clubs which the subject had joined and which the
subject expected would continue meeting periodically. It was
fitting, consequently, to ask the subjects to elect committees to carry
on various of the club functions and to vote on when and how often
the club should meet. In this experiment, the data collection was
seen by the subjects not as such but rather as part of their function-
ing as members of a club.

In the Festinger (10) experiment on mixed Catholic and Jewish
groups, the major data were collected by holding elections for officers
of a club. Here the situation was cognitively experimental for the
subjects and the voting was undoubtedly seen as part of the experi-
mental procedure. The results indicate it to have been an adequate
method of data collection.

One can also collect a wide variety of data by questionnaires,
interviews, or tests at the conclusion of the experimental session.
The techniques of such data collection are discussed in Chapters 8
and 9.

SUMMARY

Laboratory experiments constitute a powerful technique for
investigating relationships among variables. The essence of such
experiments may be described as observing the effect on a dependent
variable of the manipulation of an independent variable under
controlled conditions. Such experiments, if well designed, can pro-
duce clear and unambiguous results which may add to a theoretical
body of knowledge.

It is important to remember, however, that laboratory experi-
mentation, as a technique for the development of an empirical body
of knowledge, cannot exist by itself. Experiments in the laboratory
must derive their direction from studies of reallife situations,
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and results must continually be checked by studies of real-life sit ‘

uations. The laboratory experiment is a technique for basic and
theoretical research and is not the goal of an empirical science,
We have, in this chapter, enumerated in some detail many

techniques for designing laboratory experiments and for manipu- |
lating different kinds of variables in a variety of ways. Many of these
techniques for the manipulation of variables involve deception, |

prevarication, misdirection of subject, and the like. As long as an
investigator works with human subjects, it is impossible to over-
emphasize the necessity for keeping in mind the responsibilities
to the subject and the ethics which the experimenter must follow.
It is important, if such experimentation is to continue and is to be
tolerated by the people who help in it, that the experimenter per
form a service to the subjects in exchange for their help. In all
laboratory experiments it should be a firm policy to give the subjects
a full explanation at the conclusion of each experiment. This some-
times requires spending more time explaining and discussing mat-

ters with the group than it took to do the experiment. If it is done |

well, the subjects leave feeling that they have learned something

and have not wasted their time. The subjects do not resent having
been misdirected and deceived if they can see the reasons for the

deceptions and understand the purposes.
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