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I. FORMULATION OF THE PROBLEM

Communication is a central process around which all aspects of
small group and organizatioﬁal behavior are constructed. An aggrepgate
of individuals developsinto a functioning group through the formation of a
communication system. Similarly, the group is an integral unit of its
larger social environment by virtue of the communication links that it
establishes with other functioning bodies.

" Katz and Kahn. (1966} identify three components of a communica-
tion system. One element is the content of the messages transmitted
within the network (what is being communicated). Message content in-
cludes not only such cognitive material as ideas, suggestions and
problems, but also motivational and emotional material such as
climate or atmosphere, feelings of support and rejection (Likert, 1961).

The second component of the communication system is the
direction of information flow. According to Katz and Kahn (1966) com-

“munication flow can follow the authority pattern of the group {downward
communication); can move among peers (horizontal communication}); or
can ascend the hierarchical ladder (upward communication}. A con-
sideration of message flow isrincbmplete without pointing out its
intimate association with content'. For example, Bales (1952} found

that individuals who were at the upper level of a hierarchy generally
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communicated ''Initial Actions" such as information and opinions down
to the lower levels. On the other hand, the responses of the low-ranking
members were '"Reactions, " including such passive activities as agree-
ment, disagreement and requests for information.

The structure of the communication network is the third element
of the system. Although the content of messages and the direction of
flow within a communication system may change frequently (as a function
of both internal and external influence}, the network within which the
-inforrﬁation flows generally exhibits resistance to alterations. The
relatively stable communication network is the primary focus of this
study.

A communication structure 'éonsists of differentiated parts or
positions and relations or links between these components in a social
system. Newcomb (1950) characterizes positions as the construction
blocks {or smallest elements) of organized groups and societies. Posi-
tions vary in their contributions to group functioning and can be ranked
according to the degree to which they help meet task and maintenance
requirements. They are to be distinguished from roles which are the
behaviors of individuals who occupy given pos"i{:iohs. -

Members of a group which is in the process of formation are
considered to perform various functions and activities rather than f{ill
positions. This distinction is made since the duties required to satisfy
the task and maintenance needs of the new group are performed by the

participants interchangeably. As the group continues over time, a
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division of responsibility tends to occur. When different participants
are given or assume regular obligations for completing different func-
tions and activities, these members are said to occupy positions,

Concurrent with the establishment of positions is the formation
of somewhat stable communication links between these differentiated
parts of the system. Katz and Kahn (1966) indicate that moving from
an unorganized to an organized state requires _t1:e i.ﬁtroduction of con-
straints and restrictions to establish stable channels appropriate for
the achievement of organizational goals. Many groups and organizations
restrict cémmunication by developing detailed procedures governing
who can communicate with whom. Additional structure is provided
when positions are physically separated. This condition necessitates
communication via written messages, telephone and other mechanical
devices which limits free interaction of each member with every other
member,

In summary, a communication network consists of differentiated
positions with defined links between the parts. The particular form of

the communicati;)n pattern develops as the group moves from an un-
organized to organized state. Various physical barriers may place
additional restrictions on the structure. Although the network sets
limits within which the members must operate, the network structure
itself does not program the specific interactions. The participants and
characteristics of the organizational hierarchy determine communica~-

tion content and flow of information within the channels.
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Research in the area of communication structure was stimulated
by Bavelas! {1950) analysis of the imposed patterns of communication
that are found in organizational settings. He noted that administrators
generally assume that the optimum patterns of communication for a
group can be derived from the task requirements. After these networks
have been established, their maintenance is regarded as a first
principle of effective performance. Bavelas then raised questions
about the effects of imposed communication channels on the work and
life of a group. Do some networks have structural properties that may
limit group performance? Given several communication networks which
are logically adequate for the successful completion of a specified
problem, will one result in better performanc‘e than another ?

Tentative answers to these questions are found in Leavitt's
(1951) investigation of the behavior of small work groups in various
communication networks. Specifically, the effects of different group
structures on efficiency and member satisfaction were studied, Two
types of network categories were outlined. One was defined as having
a centralized pattern while others were described as having less

centralized or decentralized communication structures. The essential

characteristic of the centralized or relatively restricted network is
that one person in a central position communicates with all others in
the group and these peripheral members communicate only with the
central person. In the decentralized or relatively unrestricted com-

munication network more than one person can communicate with two or



more other members of the group.

Centralized and decentralized groups were asked to solve very
simple problems which required merely the collection of data in one
location. In this type of task, each member of the group was presented
with a card containing several symbols such as rectangle, triangle and
square. The problem was to identify the one symbol appearing on all
the cards. A participant who obtained information as to the contents
of the cards held by thle other members easily identified the common
symbol by quickly examining all the data.

Comparing the centralized with ‘.decentraliz.ed networks, Leavitt
found that the centralized groups were more efficient {(shorter solution
times, fewer messages, fewer errors) than the decentralized groups in
solving the simple symbol identification problems. On the other hand,
members of decentralized networks reported greater satisfaction than
the peripheral members in the centralized groups. However, the
central persons in the restricted structures were more s:atisfied than
both members of unrestricted groups and peripheral members of
centralized groups.

Shaw {1954a) compared the effects of simple identification tasks
(similar to those used by Leavitt, 1951} and more complex arithmetical
probiems in centralized and decentralized networks. As already in-
dicated, a participant merely had to collect all the data in order to
solve a simple problem. However, complex problem solving required

in addition to information collection that arithmetical operations be
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performed on the data. For example, the group was given a task such
as determining the number of trucks needed to move various types of
office furniture fromm one building to another. Each member was pro-
vided with only a part of the total information required to solve the
problem. A person ‘who collected data from all the other participants
obtained the correct answer only after performing computations.

In this study it was found that although differences were not
statistically significant, centralized networks generally were more ef-
fective than decentralized networks when the task was of a simple nature.
On the other hand, decentralized groups tended to be more efficient
than the centralized groups in solving the relatively complex préblems.
Participants in decentralized networks generally were more satisfied
than the peripheral members of centralized structures regardless of
the kind of task. From these results and an analysis of seventeen other
experiments {e.g. Leavitt, 1951; Heise and Miller, 1951; Macy,
Christie, and Luce, 1953; Shaw, 1954b), Shaw {1 964) concluded that the
direction of the difference in effectiveness between centralized and de-
centralized networks is determined to a large extent by task complexity.

According to Shaw (1954a, 1964) the concepts of independence

and saturation can help to explain the task-network relationship. In-
dependence is the degree of freedom with which an individual in a given
position may operate in the group. It is determined by availability of
information to the individualls position in the communication network,

behavior of others in the group, situational factors such as the type of
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task, and the person's perceptions and cognitions about the situation in
which he is functioning. Independence is directly related to both per-
formance and saturation. For example, low independence 2ffects per-
formance not only by limiting the individual's action potential, but also
by reducing his willingness to work at an optimum level. Similarly,
low independence directly affects satisfaction by inhibiting the gratifica-
tion of culturally supported needs for achievement, recognition and
autonomy.

Saturation is the total communication and task demands placed
on a person in a given network position. It is a function of available
communication channels, type of information transmitted, and task re-
quirements such as inferences, interpretations and dﬁta manipulations.
Saturation varies inversely with performance; the greater the saturation
the less efficierﬁ: tl—m performance. For example, high saturation re-
duces an individual's performance since he cannét process all incoming
communications, is required to transmit messages too rapidly through
too many channels and/or cannot meet the task demands,

The type of communication network and degree of task com-
plexity influence group performance and satisfaction through their
effects on independence and séturation processes (Shaw, 1964). Ina
centralized network all data are transmitted to one position for proces-
sing. When the group task is complex, the demands on the central
position are greater than when the problem is simple. Therefore, the

probability that this position and hence the network will become



saturated is greater with complex than with simple tasks. Another
factor contributing to task performance in the restricted network is
that the answers given by the central member are more likely to be
accepted by other participants when the problem is simple rather than
when it is complex. This occurs because indiv-iduals’ do not perceive
the opportunities for achievement and recognition in simple problem
solving that they find in complex tasks. Therefore, additional satura-
tion is created in groups with restricted communication networks and
complex tasks when members challenge and/or ask for more informa-
tion pertaining to the answers provided by the central position.

In the decentralized network there are many channels through
which participants may communicate with each other. This
charzicteristic is advantageious in complex problem solving since the
probability of network saturation is reduced when problem data can be
distributed quickly among ail group members. Because it is possible
for each participant to obtain all information relevant to the complex
task, the willingness or unwillingness of members to accept an answer
has little influence on network saturation. On the other hand, the
efficiency of simple problem solving is reduced in decentralized net-
works relative to centralized networks. In the restricted communica-
tion structure members generally accept the answers to simple tasks
that are provided by the central position. However, in the unrestricted
network the open channels encourage a flow of messages in excess. of

what is needed for a routine collection of data.



The independence process affects satisfaction independently
of degree of task complexity. Therefore, high independence in de-
centralized networks and in the central position of restricted networks
produce a level of satisfaction greater than that found for peripheral -
members of centralized siructures.

Not all research supports this theoretical interpretation.
Mulder (1960) contends that Shaw places too much emphasis on network
structure which does not determine which behaviors actually occur but
only sets the limits within which the group must function. According

to Mulder, group effectiveness is determined by the decision structure

which develops as the members gain experience in working together
towards task completion, rather than by network structure which does
not change over time. Decision structure is the method of group
problem solving emerging over time in a communication network.

A centralized decision structure, where one person integrates contri-
butions from all members, was postulated to facilitate problem solving
independently of task complexity or whether it occurred in a centralized
or decentralized ﬁetwork. It was also expected that groups with re-
stricted nets would show a greater vulnerability at the beginning of

the work period (i.e. a disturbance in the functioning of the central
position would cause poor performance results). However, the forma-
tion of a centralized decision structure should cancel these negative
effects.

To test this theory, Mulder (1960) compared the performance
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of centralized and decentralized groups in solving complex arithmetic
problems similar to those used by Shaw (1954a). Mulder extended the
work period of the Shaw experiment by using five problems instead of
four. Decentralized groups were initially more efficient than groups in
centralized nets, but as predicted, this relationship was reversed later
on in the work period. Groups that formed centralized decision
structures were more efficient than groups with less centralized deci-
sion processes in both centralized and decentralized communication
networks. It was concluded that a centralized decision procedure is
best for both complex and simple problems, and that the development
of a centralized decision process takes longer when the problems are
complex.

Morrissette, Switzer and Crannell {(1965) used information
theory to define quantitatively tasks that would be solved in various com-
munication nefiworks. The problems varied systematically on the
dimension of difficulty. It was found that the centralized networks were
more efficient than the decentralized structures for both easy and hard
tasks. Commenting on the inconsistency between their data and the
results reported by Shaw (1954a), Morrissette et al. attributed this
discrepancy to the different tasks that were used. The complex tasks
in the earlier study were more difficult than the hard tasks used in the
later study since the average solutipn time per problem for the former
* was more than four times greater than for the latter.

Faucheux and Mackenzie (1966) noted the contrary results
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obtained by Shaw (1954a) and Mulder (1960) and suggested that the
efficiency of complex and simple problem solving in various communica-
tion networks can be determined by treating organizational structure as
a dependent variable. Given an unrestricted environment, what type of
problem solving structures do groups form in response to tasks diifer-
ing in complexity ? Will groups conform to Shaw's theory which predicts
that a centralized communication network is more advantageous for
simple problem solving whereas a decentralized network is more
effective for complex problem solving? Or will the groups behave
according to Mulder'!s hypothesis which states that a centralized deci-
sion structure facilitates problem solving independently of the type of
task?

To answer this question, groups solved routine deductive (simple}
tasks and nonroutine inferential (complex) tasks in unrestricted de-
centralized networks. It was found that deductive tasks generally led
to the establishment of a centralized organizational structure whereas
inferential tasks did not cause centralization. The results also indicated
that when routine deductive problems were solved, groups that formed "
highly centralized structures were more efficient than groups that
formed less centralized organizations. However, a similar per-
formance comparison between groups solving inferential tasks was not
made since none of these groups formed a centralized organizational
structure.

Although Faucheux and Mackenzie's data tend to support
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predictions derived from independence and saturation processes

(i.e. the efficacy of solving simple problems in centralized networks

and complex problems in decentralized networks), this research does
not represent a definitive.resolution of the network-task controversy.
First, the complex (inferential) problems used in this study were
clearly more difficult than the arithmetic tasks used by Shaw and
Mulder. The average time required to solve inferential trsks was

35,50 minutes (Fauchaux and Mackenzie, 1966) as compared with 7.09
minutes for arithmetic problems (Shaw, 1954a and Mulder, 1960
averaged over all conditions). The second and more substantive
criticism was raised by the authors themselves, In discussing the type
of organization developed by groups that solved inferential {complex)
tasks, it was pointed out that decentralization does not imply that the
members were organized. Since a detailed content analysis of the trans-
mitted messages was considered beyond the scope of the research, there
was no way of explaining what kind of organization, if any, was formed
by groups solving inferential problems.

The divergent results obtained by Shaw, Mulder and others
indicate the need for further exploration of the task-network relation-
ship. One approach, often overlocked, that shows promise for provid-
ing a better understanding of this phenomenon, focuses on the group
process which occurs during problem solving in communication
networks.

Guetzkow and Simon (1955) suggested that groups with
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decentralized communication networks solved simple symbol
identification tasks less efficiently than groups with centralized nets
because individuals in the former structures had difficulty developing
a stable work plan. According to their theory, the development of a
stable organization in the centralized net is facilitated by communication
restrictions which limit the number of achievable methods. Groups in
these networks generally proceed with little difficulty to develop one
type of organization--a method where all data are sent to the central
position. On the other hand, the establishment of organizational
stability in the decentralized network may be retarded by the unrestricted
structure which provides opportunities for the formation of various
equally feasible procedures. Members of decentralized groups usually
expend time and messages choosing among a number of organizations
ranging from those where all information is sent to one person, to
methods where each member transmits his data to all others., It was
predicted, therefore, that additional opportunities for organizational be-
havior would eliminate performance differences between centralized
and decentralized networks.

In order to test this assumption, Guetzkow and Simon reasoned
that the group's problem solving activities should not be regarded as
unitary. Therefore, they separated problem solving into two phases:

the orpanizational phase {(devising a method to solve the problems)

and the onerationall phase (working on the problems). In their study,

groups solving symbol identification tasks were provided with two
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minute organizational periods prior to each of the problem solving
trials. During these intertrial periods members were permitted to
transmit messages pertaining to the procedure {e.g. messages per-
taining to who should send data to whom). Members of groups with
centralized communication networks were found to organize faster than
individuals in decentralized structures. Groups that attained a stable
and efficient organization performed better than disorganized groups
independently of the degree of centralization of the network in which they
were functioning. It was concluded that number of available communica-
tion channels affect the efficiency of groups only indirectly by influencing
the members! ability to organize themselves for effective task per-
formance.

Explicitly separating the organizational phase from the opera-
tional phase of problem solving has additional utility since research by
Shure, Rogers, larson and Tassone (1962) demonstraf.ed that members
of groups in communication network experiments generally devoted little
time to organizing themselves for optimum performance. They found
that the pressure to begin work on the task destroyed the normal effort
to organize first. Regardless of the type of network, members would
generally begin by transmitting task oriented messages without first
formulating a procedure. Although this behavior had only a minor
delaying effect on problem solving in centralized networks, consider-
able time was wasted in decentralized structures. In many cases a

stable organization was achieved in unrestricted nets by chance rather
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than by design,

It also seems that the absence of defined organizational periods
and the pressure to begin work on the task differentially affected
various groups of subjects. For example, the average time to solve
complex problems (across all conditions) for Dutch subjects {(Mulder,
1960) was 8. 71 minutes as compared with 5. 47 minutes for American
subjects (Shaw, 1954a). Do these scores indicate that the Dutch subjects
spent more time in planning than the American subjects, or do they
indicate that the Dutch subjecis required more time to solve the
problems because they did not organize? It is difficulf to -answer this
question since Mulder and Shaw did not distinguish between organizing
efforts and task performance.

A better understanding c;f the relationship between communica-
tion network and task complexity can be gained by examining it in both
the organizational and operational phases of problem solving. Although
Guetzkow and Simon {1955) used only simple tasks and restricted or-
ganizational time to a maximum of two minutes between trials, their
approgch can be extended to study the task-net interaction in groups

that develop stable work procedures. To this end, the organizational

phase of problem solving will be defined as that period during which the

group devises a stable work method. Stability is achieved when the

group develops a procedure for transmitting problem information. The

operational phase is defined as the period during which the problem

solving method is applied to the task. Predictions about the task-
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network relationship in the organizational and operational periods are

based on the theoretical implications of the concepts of independence

-

and saturation. However, the hypotheses are not derived exclusively
from these processes.

In the organizational phase of problem solving, the group
determines the most efficient method for task performance. Since
complex problems have more task and communication demands asso-
ciated with their solutions than simple problems, it follows that the
organizational demands will be greater for the former than for the
latter. The central position in the restricted network can coordinate
the organizational requirements for simple tasks, but may become
bogged down by the greater communication requirements of complex
problem planning. However, it is expected that occupants of the central
position will tend to reduce the effects of saturation either by limiting
discussion or by selectively condensing the contributions of others. 1

The decentralizéd network provides channels for an unrestricted
communication flow. This factor should facilitate planning in complex
problem solving since the numerous messages génerated by the
members are quickly and easily transmitted through the system. Al-
though the decentralized network facilitates planning in the organiza-

tional phase of complex problem solving, it impedes the organizational

——

lSnadowsky, A. Group effectiveness as a function of com-
munication netwark, task complexity, and leadership type (Preliminary
study).
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phase of simple problem solving. The open channels should encourage
a communication flow in excess of what is required for simple problem

.planning, thus preventing the prompt adoption of a methodology., There-
fore, it is hypothesized that:

Hyp. 1: In the organizational phase of problem solving,
groups with complex tasks will take more time and transmit
more messages than groups with simpie problems.

Hyp. 2: In the organizational phase of problem solving,
groups with decentralized communication networks will take
more time and transmit more messages than groups with
centralized communication networks.

After the problem solving method is determined, lthe group begins
work on the tasks. In a restricted network, all task material is trans-
mitted to the central position. When the task is complex, this position
may become saturated since it necessarily receives a large quantity of
data for processing. Complex task material can be distributed easily
and quickly in a decentralized communication network. If for some
reason one position becomes overloaded, redistribution of data is facili-
tated by the availability of additional channels., Moreover, members of
decentralized groups may be motivated by high ind.ependence to work
harder than members of restricted networks.

Minimum task and communication demands during the operational
phase of simple problem solving should produce low saturation in both

centralized and decentralized networks. Shaw's (1964) analysis of the
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task-net relationship indicated that free flow of information in unrestricted
networks hinders simple problem solving. However, itis expected that
the procedure derived during the organizational phase should reduce the
probability that extraneous problem solving messages }wvill be trans -
mitted. On the other hand, high independence in decentralized groups
may motivate the participants to work harder than members of restricted
nets., This predicted difference in performance should be small because
of the simplicity of the tasks. Therefore, the following hypotheses are
proposed:
Hyp. 3: In the operational phase of problem solving,
groups with complex tasks will take more time and transmit more
messages than groups with simple problems.
Hyp. 4: In the operational phase of problem solving,
groups with decentralized comrmunication networks will take
less time, transmit more messages and make fewer errors
than groups with centralized communication networks.
Hyp. 5: In the operational phase of problem solving,
communication network will interact with task complexity:
the difference in performance rates (times, errors, messages)
between groups with decentralized networks and groups with
centralized networks will be greater under condii:ions of high
task complexity than under low task complexity.

In both the planning and operational phases of problem solving,
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members of groups with decentralized networks can communicate with

all other members of the group. On the other hand, peripheral members
of centralized networks are severely restricted in their inter-communica-
tion efforts. Since individuals in unrestricted networks have more
freedom of action than peripheral members of restricted structures, it
follows that:

Hyp. 6: In the organizational phase of problem solving,
members of groups with decentralized communication networks
will experience greater satisfaction than peripheral members
of groups with céntralized communication networks.

| Hyp. 7: In the operational phase of problem solving,
members of groups with decentralized communication networks
will experience greater satisfaction than peripheral members

of groups with centralized communication networks.

It was shown that the nature of the communication network in-
fluences performance and satisfaction in problem solving groups. How-
ever, it is expected that the kind of leadership operating in the group
should modify the effects of net and task variables. Although there is
a dearth of research on the relationship between leadership type and
communication network variables, there is some evidence to support
this contention.

In one study using complex problems, Shaw (1955) found that
authoritarian leadership resulted in better group performance and lower

satisfaction than nonauthoritarian leadership in the same network.



20
These results were explained in terms of saturation and independence
processes. According to Shaw, authoritarian leadership decreased
independence and saturation for most group members since the leader
demanded a minimum of participation from the followers. Non-
authoritarian leadership increased independence and saturation for all
members since the democratic process involved extensive communica-
tion demands.

Shaw's (1955) results, however, do not agree with the many
studies conducted in different settings that reported nonauthoritarian
leadership to be more effective than authoritarian control. ¥or ex-

‘ample, Kahn and Katz {1960) found that human relations oriented super-
visors tended to increase productivity and satisfaction in a work en-~
vironment; Argyl, Gardner and Cioffi (1957) reported that foremen in
highly productive groups exhibited more democratic oriented behavior
than supervisors of low producing groups; and Likert (1961) indicated
that supervisors of high-producing work groups generally were more
considerate of their subordinates than were the supervisors of low-pro-
ducing groups.

In a review of leadership research, Fiedler (1964, 1968) noted
that studies of the effects of leadership style (authoritarian versus
democratic, permissive versus COﬁtrolling, etc. ) upon group per-
formance have often yielded inconsistent and ambiguous results. As a
possible explanation of these contradictory findings, he suggested a

model to define the relationship between leader attributes and group
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performance in various environments. The basic hypothesis of the
contingency theory is that tl';e type of leadership behavior necessary for
effective group performance is dependent on the degreeT to which the
group-task situation encourages or inhibits the leader in his attempt to
influence group members,

Fiedler points out that the favorableness of the situation is deter-
mh;ned by three dimensions. These components are the personal re-
lations between the leader and the group members (good or poor), the
degree of task structure (structured or unstructured), and the power
associated with the leadership position (strong or weak). An analysis
of previous studies was used as a basis for predicting the optimum
leadership behavior for each of the eight conditions formed by the levels
of the three contingency model factors. For example, when the environ-
ment is very favorable for the leader (good leader-member relations,
strong leader position power, structured task) or very unfavorable
(poor leader-member relations, weak leader position power, un-
structured task), the most successful leadership behavior is directive,
controlling and task-oriented. Under conditions which are moderately
favorable (e.g. good leader-member x-elations, weak leader position
power, unstructured task), the permissive, considerate, nondirective
leader will perform most effectively. A variety of diffgrent group
situations investigated by Fiedler and his co—workers‘have provided
support for this model (e.g. Fiedler, 1964, 1966, 1968).

Shaw and Blum (1966) indicated that Fiedler's theory is open to
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objection since it is based on ex post facto interpretations. To test the
generality of the contingency model, they experimentally manipulated
type of leadership behavior and degree of task structure {one of the
components of group-task favorability). The results showed that groups
with directive leadership were more efficient than groups with non-
directive leadership only when the environment was very favorable for
the leader (in the structured task condition). In a critical discussion of
their results, Shaw and Blum attributed the finding of only partial support
for Fiedler's theory to an ineffective manipulation of group task
favorability. The authors indicated that they did not vary the other
dimensions postulated as determinants of situational favorability

(i.e. leader-member relations and position power).

The research by Shaw and Blum (1966) has an important implica-
tion for the contingency theory. It seems that the predictive utility of
Fiedler's model is significantly lessened by the unavailability of data
pertaining to any of the group-task favorébility compor;ents. Con-
sider the following example. According to the eight cell contingency
model (Fiedler, 1968), an unstructured task can be performed effectively
by a group with either a nondirective or directive leader occupying a
weak power position (cells 4 and 8). In this case, the type of leadership
required is a function of the kind of personal relationships that the
leader has with the members. With an unstructured task, weak leader

position power and good leader-member relations, nondirective leader-

ship is most effective (cell 4). On the other hand, directive leadership
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is needed with an unstructured task, weak leader position power and

moderately poor leader-member relations (cell 8). This illustration

clearly shows that knowledge about task structure and leader position
power cannot be used to predict the type of leadership that will be most
effective for the group without information as to the present or potential
leader-member relations.

Fiedler'!s work is significant for this thesis because it demon-
strates the complexity of predicting the type of leadership behavior
that will be most effective for a given situation. It is apparent from a
consideration of the contingency model that an accurate assessment of
the group's leadership needs is impeded when only partial data are avail-
able about the group-taék environment. However, instances where there
is a lack of information about the personal relationships among the
participants, the task complexity and/or the leader's position power
are probably characteristic of many problem solving situations. For
example, the potential leader-member relations and the leader's posi-
tion power generally are indeterminate for strangers who will solve
problems in a communication network though the task complexity can
be defined. There is a need, therefore, to ascertain the type of leader-
ship that will have the best chance of producing high productivity and
satisfaction when only limited prior information pertaining to the
group-task situation is attainable.

Maier (1967) discusses a style of discussion leadership which

should bring about a high level of group performance in various
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situations. It is argued that groups have a potential which under many
circumstances can exceed that of individuals acting alone. The crucial
elements in the group's potential are organization and integration. The
leader facilitates the organizational process by encouraging separation
of different aspects of problem solving and delaying the adoption of a
solution until all positions and interests are considered. He contributes
the integrative requirement by relaying information, facilitating com-
.munications between the participants and coordinating member contribu-
tions. His ideasu are never given as orders--the solution is the group'’s
achievement. When the leader supplies these organizational and
integrative functions, the group should emerge as a highly efficient unit.

The leadership technique suggested by Maier {1967) may not at
first seem to differ from the traditional distinction between democratic
and authoritarian roles., According to Krech, Crutchfield and
Ballachey (1962) the democratic leader seeks maximum member involve-
ment in the determination of groul; objectives and in the performance of
group tasks. He shares his resources, delegates responsibility, is
supportive and helpful. On the other hand, the authoritarian leader
determines all activities relating to problem solving. He gives orders,
takes little interest in his subordinates and does not delegate authority.
In order to maintain constant control, he establishes a corhmu_nication
system in which interaction among the members are held to a minimum

and wherever possible the channels of communication are linked through

his position.
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Although the democratic pole of the democratic-authoritarian
continuum and the lea::iership role proposed by Mé.ier are similar, the
former stresses coordinative behaviors whereas the latter establishes
both organizational and integrative activities as critical functions of the
role requirement. When the two approaches are combined, the defini-
tion of democratic leadership is revised to include behaviors aimed at
satisfying the organizational needs of the group.

Returning to Shaw'!s (1955) study of leadership in communication
networks, it seems that one possible reason that the results indicated
authoritarian control to be more effective than democratic guidance is
that planning and task activity were confounded in this experiment. Since
group effectiveness was a function of behavior during the total problem
period, the extent to which each of the components (planning and imple-
menting behavior) contributed to the total score cannot be determined.
For example, did a democratic leader require more time than an
authoritarian leader to organize the members in a centralized network?
Did the pressure to achieve a solution, which is generally present in
communication network environments (Shure et al., 1962), differentially
affect the p_grforrﬁance of democratic and authoritarian-led groups? Un-
fortunately, the answers to these questions cannot be obtained from
Shaw!s data. The relationship between communication network and
leadership type can be clarified by examining these variables in both the o
organizational and operational phases of problem solving. Predictions

generally will be derived from a synthesis of the theoretical implications
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of independence and saturation processes, the behavior patterns attri-
buted to democratic and authoritarian leadership by Krech et al. (1962),
and the leadership approach recommended- by Maier {1967).

During the planning stage, the group leader organizes the members
to solve the tasks. It is expected that authoritarian leadership will de-
crease member saturation since the leader demands a minimum of
participation from the group and regulates the flow of communication.
The authoritarian leader controls communication demands on his position
by dictating the procedure. The nonauthoritarian leader seeks group
consensus and encourages the members to explore different methods
before reaching a decision. Devising a problem solving procedure in a
democratic manner should placé many communication demands on both
the members and the leader, thus increasing saturation potential in the
group., It is postulated, therefore, that:

Hyp. 8:-‘ In the organizational phase of problem solving,
groups with authoritarian leadership will take les$ time and
transmit fewer messages than groups with nonauthoritarian
leadership.

The method that is derived during the planning period significantly
affects -task performance. In an authoritarian-led group, all task
relevant data are channeled to the leader. This procedure allows the
leader to maintain strict control over group functioning. However, a
disproportionate amount of material concentrated in one position is a

potential bottleneck in the group. On the other hand, democratic
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leadership does not demand control of all task relevant data. Informa-
tion is distributed among the members. There is also a tendency for
work to be dispensed equally or according to ability since complaints are
possible and "injustices' can be rectified. Moreover, as indicated by
Likert {1961) and Katz and Kahn (1966), members of a democratic group
are motivated to work hard by a need to implement the very method to
whose selection they contributed. On the other hand, members of an
authoritarian-led group may lose interest in the task and minimize their
effort since they did not determine the procedure. It follows, then,
that:

Hyp. 9: In the operational phase of problem solving,
groups with nonauthoritarian leadership will take less time,
transmit more messages and make fewer errors than groups
with authoritarian leadership.

In both the organizational and operational phases of problem
solving, authoritarian leadership should decrease the independence of
the members. This occurs since the authoritarian leader operates with
minimum regard for the desires of members whereas the followers must
conform to the wishes of the leader. Independence should be high for
all members in nonauthoritarian-led groups since everyone participates
in both decision making and implementing. It is expected, therefore,

that:

-

Hyp. 10: In the organizational phase of problem solving,

members of groups with nonauthoritarian leadership will
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experience greater satisfaction than members of groups with
authoritarian leadership.

Hyp. i1l: In the operational phase of problem solving,
members of groups with nonauthoritarian leadership will ex-
perience greater satisfaction than membérs of groups with
authoritarian leadership.

As indicated above, the leader defines the mode of member
participation that will be permitted during planning and subsequent
problem solving. These ground rules are established in the organiza-
tional phase. The communication structure which the authoritarian
leader tends to form already exists in the centralized network, whereas
the communication pattern preferred by the democratic leader is al-
ready present in the decentralized network. Therefore, the authoritarian
leader must impose structure in the- relatively unresiricted decentralized
network whereas the democratic leader must overcome the restrictions
in the centralized network. Imposing and overcoming restrictions are
generally time consuming activities.

The resirictions of the centralized network, however, inhibit the
creation of an optimum democratic environment. In a decentralized
network all members can communicate with each other as compared with

a centralized structure where it is necessary for the leader to relay
messages. It was observed that the democratic leader in a centralized

network did not relay notes verbatim. Instead he controlled saturation

on his position by selectively condensing the messages. Therefore,

21bid.



29
it is predicted that:

Hyp. 12: In the organizational phase of problem solving,
communication network will interact with leadership type: the
difference in performance rates {times, messages) between
groups with decentralized networks and groups with centralized
networks will be greater under conditions of authoritarian
leadership than under nonauthoritarian leadership.

There is little difference between the operational activities of
authoritarian-led groups in centralized and decentralized networks.
However, the open channels in the decentralized network potentially can
be used to circumvent the authority if he becomes inoperative.

The operational procedures preferred by nonauthoritarian—led
groups can be applied most effectively in a communication network with
minimum restrictions. The use of democratic methods in a decentralized
network should result in the most efficient distribution of work. However,
the nonauthoritarian leader may not be successful in overcoming the
barriers in a relatively restricted network., He will saturate his own
position to the extent that he strives to increase participation for the
other group members. If is assumed, therefore, that:

Hyp. 13: In the operational phase of problem solving,
communication network will interact with leadership type: the
difference in performance rates (times, errors, messages)
between groups with decentralized networks and groups with

centralized networks will be greater under conditions of
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nonauthoritarian leadership than under authoritarian leader -
ship.

The authoritarian leader reduces the potential levels of member
independence in the decentralized network during the planning period. Al-
though it is expected that the reduction will be considerable, movement
to the levels found in groups with restricted networks may be prevented
by the presence of open channels which are sources of some freedom.
The same low levels of independence are also present in the operational
phase of problem solving since there is no significant change in the
environment when the group is working on the tasl;s.

A democratic leader attempts to increase independence for
members of a group with a centralized structure. However, the formal
restrictions impede not only group organization and subsequent problem
solving, but also serve as ever present symbols of the leader's potential
power. On the other hand, independence is enhanced in decentralized
democratic groups since both the communication environment and
leadership maximize opportunities for freedom of action. These
assumptions lead to the following hypotheses:

Hyp. 14: In the organizational phase of problem solving,
communication network will interact with leadership type: the
difference in member satisfaction between groups with de-
centralized networks and groups with centralized networks will
be greater under conditions of nonauthoritarian leadership than

under authoritarian leadership.
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Hyp. 15: In the operational phase of problem solving,
communication network will interact with leadership type:

the difference in member satisfaction between groups with de-

centralized networks and groups with centralized networks will

be greater under conditions of nonauthoritarian leadership than
under authoritarian leadership.

leadership type also is expected to modify the effects of the
group task on organizational requirements and operational performance
in a communication network. In the planning phase, the authoritarian
leader should quickly prepare all groups for problem solving. However,
complex tasks should require more planning time than simple problems
since the organizational demands are greater for the former than for
the latter. On the other hand, it cannot be stated unequivocally that
groups with democratic leadership will take more time to plan for complex
problem solving than for simple problem solving.

In democratic-led groups members select the method to be used
in the operational period. Although it is expected that a procedure where
all members participate equally or according to ability will be developed
for complex problem solving, the groups with sinﬁple tasks may con-
sider the possibility of choosing a method that limits member participa-
tion instead of a procedure in which the work is shared. If the demo-
cratic-led groups with simple problems are confronted with this
dilemmma, then the amount of time and communications required for its

resolution will be significantly greater than the organizational demands
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associated with complex tasks. Since the form that the organizational
discussion will take cannot be deduced from available theory, no formal
prediction will be made as to the nature of the leadership-task relation-
ship in the planning period.

Authoritarian-led groups form operational methods where contirol_
is centered in the leadership position independently of the type of task.
The leadership positions in these groups may become saturated during
complex problem solving., Nonauthoritarian-led groups generally devise
problem solving procedures that use the resources of all participants.
Moreover, members of democratic-led groups are motivated to work
hard in order to implement the method that they developed whereas
members of authoritarian-led groups may minimize their effort since
they have no commitment to the procedure. However, the difference in
performance between democratic and authoritarian groups should be
small for simple tasks when compared with complex tasks because of
the minimal operational demands associated with simple problem
solving. Therefore, it is expected that:

Hyp. 16: In the operational phase of problem solving,
leadership type will interact with task complexity: the
difference in performance rates (times, errors, messages)
between groups with authoritarian leadership and groups with
nonauthoritarian leadership will be greater under conditions of
high task complexity than under low task complexity.

The above formulation is aimed primarily at attempting to resolve
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the major issues of communication network research. These problems
were shown to focus on the extent to which communication structure
modifies the effects of task and leadership variables on group per-
formance and satisfaction. In many cases researchers have argued
completely different conclusions from very similar results. It is
thought that progress can be made in understanding the relationships
between communication structure and other variables by studying them

in both the organizational and operational phases of problem solving.



. METHOD

Subjects

The subjects were 320 male undergraduates enrolled in the basic
psychology, biology or chemistry courses at Brooklyn College of the
City University of New York. Participants were selected from the class
rosters and contacted by telephone at their homes. The specific recruit-
ment procedure used in this study was as follows.

Instructors in the Departments of Psychology, Biology and
Chemistry were asked to read to selected classes a notice‘announcing
a communication study that would take place at Brooklyn College. The
statement, which was from a member of the Psychology Departmeént, in-
formed the students that:

My research staff and I will be conducting communication

experiments at Brooklyn College this semester. These studies
have also been done at various colleges and universities
throughout the United States and Eurcope. The experiments in-
volve finding out how people communicate with each other in
small group situations when they are engaged in various task
endeavors., Students enrolled at Brooklyn College have been
randomly selected to participate in this research. The students
who have been selected will be contacted by telephone in the
near future by one of my research associates. We would
appreciate it if you would agree to participate in this research.
All students who take part will be told in detail the specific
questions the research is attempting to answer.

Students were telephoned and asked to volunteer for the experi-

ment. The refusal rate for this method was very low (approximately

34
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one rejection in every ten contacts). Individuals who agreed to

participate were formed into groups of four according to their free hours.

Experimental Design

This investigation used a 2x2x2 factorial design involving two
kinds of communication structure {relatively unrestricted or decentralized
and rela.tivély restricted or centralized), two types of tasks {complex
and simple) and two types of leadership (authoritarian and non-
authoritarian). Ten groups of four subjects were randomly assigned to
each of the eight cells.

Randomization was achieved as follows. Ten cardboard chips were
prepared for each of the eight conditions. The eighty chips were placed
in a box which was shaken thoroughly. The chips were drawn one at a
time to determine the experimental manipulation that each group would
receive.

1. Communication network. --The communication structures used

in this study are illustrated in Figure 1. The centralized or relatively
restricted network was the 4-man wheel. In this structure each of
three peripheral participants could communicate with a .central person,
but with no one else, The central position, however, was permitted to
communicate with all other members. The three peripheral members
had equal communication restrictions imposed on them, but were much
more restrained than the person occupying the central position.

The decentralized or relatively unrestricted structure was the
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Fig, 1.
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COMCON

The experimental communication nets.
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4-man comcon {or completely connected net). In this network each
participant had equal communication opportunities. Every member
of the group could communicate directly with everyone else,

2. Task complexity., --Two kinds of problems were used in this

study. The simple tasks required the identification of common symbols
(Leavitt, 1951). The complex tasks required arithmetic computations
(Shaw, 1954ab). Examples of the simple and complex tasks are

illustrated below.

Simple problem: Four out of five symbols were stenciled on

each of four 3x5 file cards. There was only one symbol which
was common to a set of four cards. The group task was com-

pleted when all subjects identified the common symbol.

"tems of information

cara 1) [ A X O
cara 2y A\ &+ K
carad 4+ [ O A
cardat¢) [ A -+ Xk

Complex problem: A statement of the problem and two different

items of information were typed on each of four separate 3x5 cards.
The group task was completed when all subjects reported the
solution. |

Problem

A furniture manufacturer is interested in determining

the total number of items he can produce in one day.
What is the total?
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Items of information

[1) Five men work in the desk department,

(2) Each man in the chair department can produce
seven chairs per day.

{3) Ten men work in the chair department.

(4) Each man in the bookcase department can pro-
duce one bookcase per day,

(5) Two men work in the table department.

(6) Four men work in the bookcase department.

(7} Each man in the desk department can produce
four desks per day.

{8) Each man in the table department can produce
one table per day.

The order of presentation of problems to a given group was random.

—_—

3. Leadership type. --The leadership role was always assigned

to the same position in the network by means of instructions to the whole
group. In the restricted network, the central position was the one
selected for the leadership function. The two types of leadership were
introduced through instructions given to the subject who occupied the
designated ‘''leadership' position. Krech, Crutchfield and Ballachey's
(1962) distinction between democratic and authoritarian behavior and the
leadership approach proposed by Maier {(1967) served as a basis for the
roles used in this study. The authoritarian leader was instructed to
give orders to the other members, never accept suggestions un-
critically and generally make it clear that he was in charge. The non-
authoritarian leader was instructed to allow members to discuss and
decide problem solving methodology, never give orders, and behave in
a supportive and helpful rh_anner.

The instructions given to the subjects OC:Cupying the leadership

positions are presented in another part of this section. These stimuli
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represent the results of a series of preliminary studies designed to
develop role descriptions that would effectively elicit authoritarian and
democratic leadership behaviors. In the first pilot stﬁdy, the leaders
were provided with brief instructions outlining their role requirements.
This information, however, was not sufficient to produce the desired
difference in leadership activities.

The second preliminary study used a set of more detailed role
instructions. In addition, the subjects were told that the leadership
behaviors described on their instruction sheet represented the type of
activities that were proven to be most efficient in small group com-
munication settings. Some subjects, however, were sufficiently
sophisticated to challenge the efficacy of authoritarian behavior. One
leader assigned to the authoritarian role decided not to participate in the
experiment. A second deficiency in this procedure was that both
"democratic" and '‘authoritarian' leaders did not feel that the instruc-
tions adequately guided them through the experiment. They were un-
certain as to the exact activities to be performed, especially how to
begin,

Information gathered from the initial pilot studies indicated the
need for the following procedural revisions. First, the instructions
should be presented to the leader in such a way that he perceives him-
self as a semi-confederate in the experiment. That is, the leader
should not be put in a situation where he might question the validity of

his role. Second, the role should be clearly defined in language that
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would be easily understood by the participants. The instructions should
include not only a description of the various required behaviors, but also
a procedure for implementing them. Third, the authoritarian instruc-
tions should motivate the subject to assume this generally unpopular role.
Finally, since the leader participates with the other group members in
performing the tasks, it is important that the democratic and authoritarian
manipulations should not affect leader satisfaction. Although it is pre-
dictec.l that leader behavior will affect member performance and
satisfaction, the results might be confounded if leaders in the various
~conditions differed significantly in their feelings toward the study. For
example, do dernoc.ratic leaders experience greater satisfaction than
authoritarian leaders? If is necessary to answer this question since
degree of satisfaction may be related t‘o the extent to which the leader
is motivated to work hard at the task.

The instructions for leaders were rewritten and a more compre-
hensive preliminary study was undertaken to determine the effectiveness
of the leadership manipulation. The subjects werel 92 male students
recruited frorn_ the basic psychology sections at Brooklyn College of the
éity University of New York. ] Two communication networks {comcon
and wheel), two types of problems (simple and complex}) and two types

of leadership {democratic and authoritarian) were used in this study.

1Subjec:ts tested in the preliminary study were different from
those used in the present experiment, '
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Six groups of 4 subjects were randomly assigned to each cell. In phase
one of each experimental session the leader organized the participants
(organizational period); in phase two the group solved the problems
(operational period). The experimental procedure of this preliminary
study was similar to that follewed during the present experiment.
{The experimental procedure is reported in another part of this section. )}

To determine whether the leadership manipulation was success-
ful in producing the desired variation, group members were requested
to indicate the extent to which a series of behaviors were characteristic
of the leader during the experiment. The instrument which was com-
posed of four nine point rating scales is described at the end of this
section and reproduced in Appendix IV - Part 2. Intercorrelations be-
tween the four scales were positive and significant at the , 01 level
* (see Appendix I - Table 1). Ratings from the scales, therefore, were
combined. The total scores varied from 4 on the authoritarian end of
the continuum to 36 on the nonau‘thoritarian end. Mean ratings of leader
behavior as reported by group members and a summary of the analysis
of variance performed on these scores are shown in Tables 2 and 3 of
Appendix I. The results indicated that subjects exposed to democratic
leadership rated their leader higher on the democratic-authoritarian
continuum than members exposed to authoritarian leadership
independently of degree of task complexity or type of communication
structure. This finding provides acceptable evidence that the leaders

behaved as instructed.
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A series of nine point rating scales were used to determine
whether the procedure differentially affected leader satisfaction. Group
leaders indicated their satisfaction with the planning period, other group
members and themselves as leaders during the organizational phase of
problem solving. They also reported their satisfaction with the task,
their role, other group members and themselves during the operational
period, Mean ratings of leader satisfaction and the results of the analyses
of variance are presented in Tables 4 - 7 of Appendix I. No significant
effects were found. It appears that leaders, regardless of whether
they assumed authoritarian or democratic roles, did not differ in their
satisfaction with themselves as leaders, group members, and the

experimental situation.

AERaratus

The apparatus used in this research was similar to that used in
the Leavitt {1951) study. The subjects were seated around a table so
that each was separated from the other by a vertical partition from the
center. The compartments were connected by means of slots through
which messages written on sheets of paper could be passed. These
slots could be closed to form different communication networks. Each
cubicle had work space and task material such as message paper and
scratch pads.

Fach booth also was provided with a panel containing five switches
and one light. One of the answer choices appeared adjacent to each

switch. To register an answer, the subject threw a switch which
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activated a light on the experimenter’s master panel. If the answer was

correct, the light on the subject’s board would flash.

Experimental Procedure

Subjects were met at the entrance of the Brooklyn College
Library and taken to the experimental room, Upon entering the cubicle,
the subjects were asked to pick a chip from a rectangular box. On the
reverse side of each chip was a number which corresponded to one of the
four booths. The subjects were seated according to the numbers which
they randomly selected.

General instructions were then given to the subjects. They were
tald that:

In this study we are interested in finding out the factors

involved in problem solving. Your group will complete five
tasks of a similar nature. The goal of the group is to solve
all the problems as guickly and efficiently as possible. One
person will be randomly chosen to be the group leader and
the other members are required to follow his directions.

In order to solve the problems you may send and receive

messages through slots in your booth. Now lock at these
slots. These slots represent your channels of communica-
tion which are shown on the wall chart (see Appendix II for
reproductions of the wall charts).
It was pointed out to groups with decentralized networks that direct
contacts among all individuals were readily available. Conversely,
groups with centralized networks were informed that direct contacts
among all individuals were not readily available.

The experimenter then said:

To facilitate identification, each member of the group
has been assigned a color code. Your color code is shown
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on the chart and also appears on the blank message sheets,
Each communication slot is labeled showing the color to
which it is connected. Note: The person sitting in the
yellow position will be the leader.

Only written messages are allowed; under no circum-
stance may you talk, Messages should be written only on
the special message sheets. DO NOT WRITE ON THE
PROBLEM CARDS. Write only one message on each piece
of paper. There is no limit as to the length of each
message. In the space provided on top of each message
sheet indicate the color code of the member to whom the
message is directed. Messages that are received from other
participants should not be transmitted but retained until the
end of the trial.

Before beginning work on the tasks, there will be a plan-
ning period during which time a quick and efficient organiza-
tion for solving the problems must be determined. A des-
cription of the problems will be provided so that there is a
basis for determining a problem solving procedure. The
quick and efficient organization should be determined as fast

- as possible.

After the procedure has been determined, the leader
should raise his hand. The group will then begin work on
the problems.

Are there any questions ?

At this point each member of the group was given an envelope
which contained instructions for the planning period and a sample
problem. Members of groups that were ta solve simple problems
were informed that:

During the problem solving period (which will follow},
each of you will receive a card on which there appears four
out of five symbols. There is only one symbol which is
common to a set of four cards. The problem is to identify
the common symbol. You will receive five problems.

No one of you can solve the problems working alone be-
cause no one has all the information needed to solve them.,

When you think you know the answer, throw the swiitch on your
control panel which is next to the symbol which you think is
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correct, If the answer is correct, the light on your control
board will immediately light up. If you discover the common
symbol you may pass the answer to the other members of the
group with whom you have an open slot. When all members
have correctly indicated that they know the common symbol,
the trial is ended. Another set of cards with another common
symbol will be given to you, and another trial will begin.
Your goal is to solve all the problems as quickly as possible
with as few errors as possible. An error is any solution

by an individual member which is incorrect.

The initial instructions for members of groups that were to
solve complex problems indicated the following:

During the problem solving period (which will follow), each
of you will receive a card describing an arithmetic task.
Each member will receive the same description. In addition
to the description, each member will receive two different
pieces of information. In order to solve the problem, all
eight pieces of information are required. Following the
problem are five answer choices: A, B, C, D, E. Only one
answer is correct. You will receive five problerms. Note: A
scratch pad is provided for computations.

No one of you can solve the problems working alone
because no one has all the information needed to solve them.
When you think you know the answer, throw the switch on
your control panel which is next to the letter which represents
the correct answer. If the answer is correct, the light on
your control board will immediately light up. If you discover
the correct answer you may pass the answer to the other
members of the group with whom you have an open slot. When
all members have correctly indicated that they know the an-
swer, the trial is ended. Another set of cards with another
arithmetic problem will be given to you, and another trial
will begin. Your goal is to solve all the problems as
quickly as possible with as few errors as possible. An error
is any solution by an individual member which is incorrect.

Subjects in both the simple and complex problem conditions were
then given additional information about the sample problem and the re-
quirements of the planning period (see AppendixII for simple and com~

plex sample problems).
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During the planning period, a quick and efficient organiza-
tion for solving the problems must be determined. A sample
problem is provided so that there is a basis for determining
the problem solving procedure. DO NOT SOLVE THIS
PROBLEM. During the planning period you only should
send messages relating to group organization. That is,you
should develop a system for transmitting information so that
you can solve each of the five problems quickly and
efficiently.

THE QUICK AND EFFICIENT ORGANIZA TION SHOULD BE
DETERMINED AS FAST AS POSSIBLE. When the procedure
is determined, the leader will raise his hand and we will
begin the problem solving part of the experiment.

THE LEADER IS TO SEND THE FIRST MESSAGES. DO

NOT SEND A MESSAGE TO ANYBODY UNTIL YOU RECEIVE
A COMMUNICATION FROM THE LEADER,

The requirement that a member should not send messages until
he received a communication from the leader was included in the pro-
cedure so that each participant would get a similar first message from
the leader. In early pilot testing, where initial free communication was
permitted, it was found that members sent messages to the leader before
he had an opportunity to write to everyone. This not only caused con-
fusion, but also did not permit the leader to begin establishing his role.

Unknown to the other group members, the leader was provided
with a set of instructions describing the characteristics attributed to

his role. An authoritarian leader was instructed as follows:

s ke e s et st seote ok et destoleseak eesisiolelelole sl ot sl skt e Rk
SPECIAL INSTRUCTIONS FOR THE LEADER

THE OTHER MEMBERS OF THE GROUP ARE NOT AWARE

THAT YOU ARE RECEIVING SPECIAL INSTRUCTIONS.

THEY SHOULD NOT BE TOLD.
seatedegese et etk setetefede el steaie e le desottel ot il ok il sk e el otk

In this study you. are to play the role of an AUTHORITARIAN
leader. WE WILL TELL THE OTHER MEMBERS ALL ABQOUT
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THE EXPERIMENT AT THE END OF THE HOUR.

As an authoritarian leader, you will determine how the
group will solve the problems. You will give orders to the
other members, never accept suggestions uncritically, take
little interest in your subordinates and generally make it
clear that you are the boss. In order to maintain constant
control, you should arrange things so that, whenever
possible, all information will pass through your position.

Your first message to be sent to all members should be
an order. You should decide the method of organization and
then write your decision in the form of an order.

After you make sure that everyone understands your
orders and/or dealt with any questions, raise your hand
(which will signal the end of the planning period). In pre-
senting your orders and dealing with questions always re-
member: YOU ARE AN AUTHORITARIAN LEADER.

On the other hand, a democratic leader received the following— -

instructions:
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SPECIAL INSTRUCTIONS FOR THE LEADER

THE OTHER MEMBERS OF THE GROUP ARE NOT AWARE

THAT YOU ARE RECEIVING SPECIAL INSTRUCTIONS,

THEY SHOULD NOT BE TOLD.
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In this study you are to play the role of a DEMOCRATIC
leader. WE WILL TELL THE OTHER MEMBERS ALL
ABOUT THE EXPERIMENT AT THE END OF THE HOUR.

As a democratic leader, you will encourage all the
members to participate in a discussion to reach a decision
as to the method of organization to be used. You may offer
suggestions. NEVER GIVE ORDERS. You should behave in
a supportive, helpful and cooperative manner.

Your first message to be sent to all members should con-
vey the following:

What do you think will be the quickest and
most efficient method. ILet'’s discuss this.
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You don't have to use these exact words as long as you con-
vey the thought.

When the members agree on a method of organization,
raise your hand {which will signal the end of the planning
period}). Before raising your hand, it is important to make
sure that everyone understands and agrees on the method
of organization. In helping the group to decide a method of
organization, always remember: YOU ARE A DEMOCRATIC
LEADER.

While the subjects were reading the instructions, the experi-

menter circulated among the booths to answer questions. The start

signal was given when the members understood the requirements of the

planning period and the leader was familiar with his role. After the

leader reported that the group had derived a problem solving method,

the instruction sheets and messages were collected.

The members were given envelopes containing problem cards

and told that:

We will now begin the problem scolving period. When I
say go, you may begin passing messages. You do not have
to waitfor the leader to begin passing messages as in the
planning period.

Subjects were then reminded of those crucial instructions which, from

pilot testing, were found to be forgotten shortly after the organizational

period. They were told that:

In working out the problems you should not guess since
errors count against the group. If one person solves a
problem, he should immediately send the answer to the
other members since each trial is ended only when all
members signal the right answer.

When the group completed the first trial, the problem cards and

messages were collected. Another set of problem envelopes was
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distributed to the members. Each group completed five trials. After
all the problems were solved a questionnaire was administered,

The purpose of the experiment was then explained to _the subjects.
Participants were asked to leave their booths and sit in chairs adjacent
to the apparatus. They were informed that the aim of the study was to
determine how three factors--type of communication network, task
complexity and leadership style--affected the speed with which the group
worked, the number of messages transmitted by the group, and the
extent to which the members liked the experiment.

The details of centralized and decentralized communication net-
works were explained and the subjects were told to examine the apparatus
to see how the different structures were formed by opening and closing
communication channels. The type of problems that the group solved
was identified as either simple or complex. Simple problems were dis-
tinguished from complex tasks by indicating that the latter required the
use of arithmetic. The subjects were then‘fold that it was necessary
to provide special instructions for the group leader in order to obtain
two different leadership styles. It was stressed that the leader's be-~
havior generally was programmed by the instructions. To illustrate
this, the experimenter read the instructions given to the leader and
contrasted them with the material presented to leaders in the other
condition.

Rather than discussing the hypotheses which were considered too

involved to be explained in a short time, questions pertaining to the

S
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experimenter?’s expectations were answered as follows:
I think it is best not to duscuss hypotheses or
results until all data are collected. I will be able to
discuss the experiment with you during the summer
or fall. Just leave a note in my mailbox in the
Psychology Office and we can set up an appointment.
The subjects were thanked for their help and asked not to discuss

the experiment with others since many Brooklyn College students were

expected to participate in the study.

Measurement Procedures

1. Performance
(a} Organizational phase of problem solving:

(1) Time--Time to devise a method was measured from
the ''start' signal of the ‘experimenter to the point when the
leader raised his hand. |

(2) Messages transmitted--This score represented a
count of the number of messages sent by each group during
the organizational phase.

{b) Operational phase of problem solving:

(1) Time--Time to solve a problem was measured from
the ""start” signal of the experimenter to the time the last
person in the group threw his switch indicating the correct
answer,

(2) Messages transmitted--This score represented a
count of the number of messages sent by each group during

a given trial.
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(3) Errors--An error occurred when a subject
registered an incorrect answer,
2. BSatisfaction
Satisfaction was measured by questionnaire items designed
to elicit feelings ‘about the job, the task and interpersonal re-
lationships (e.g. Leavitt, 1951; Shaw, 1955; Cohen, Bennis and
Wolkon, 1961}, In this study, subjects -answered each of the
following questions by placing a check in one of the boxes on a
nine point scale. Each scale was marked "LIKE'! at one end
and '"DISLIKE'" at the other (see Appendix IV - Part 1),
(2) Planning period:
(1} How did you feel abc;ut the planning period?
{2) How did you feel about the leader during the planning
period?
(3) How did you feél about the other group members
(ofher than the leader) during the planning period?
{b) Problem solving period:
(1) How did you feel about the problems your group was
asked to solve ?
(2) How did you feel about your job in the group during
the problem solving period?
(3) How did you feel about the leader during the problem
solving period?

(4) How did you feel about the other group members
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{other than the leader) during the problem solving pericd?
3. Leader Behavior

To measure the success of the leadership manipulation, sub-
jects were asked to indicate on a series of nine p.oint rating
scales the degree to which various activities were characteristic
of the leader during the experiment {see Appendix IV - Part 2).
Each scale was marked "CHARACTERISTIC' at one end and
"NOT CHARACTERISTIC'" at the other end. The instrument
was composed of the following items:

() Encouraged group discussion and decision.

{b) Helped to integrate the contributions of group members.

{c) Facilitated communication between members,

{d) Acted in a helpful and supportive manner.



III. RESULTS

Establishing the Leadership
Manipulation

Before the findings pertaining to the experimental hypotheses
are considered, it is necessary to determine the effectiveness of the
leadership manipulation. Whereas communication structure and task
complexity were varied from outside the group (i.e. the communication
network and task were given by an external authority), leadership style
was a function of the degree to which a selected individual in the group
followed a prescribed role. The best evidence that the leaders acted
according to instructions comes from member ratings of leader
behavior.

Members indicated on a series of four nine point scales the ex-
tent to which various activities were characteristic of the leader during
the experiment. Intercorrelations between the scales ranged from
.38 to . 63. All correlation coefficients were positive and significant
at the . 01 level (Table 1). Ratings from the scales were combined so
that scores varied from four on the authoritarian end of the dimension
to 36 on the nonauthoritarian end.

Mean ratings of leader behavior as reported by group members

are given in Table 2, It can be seen that subjects in the nonauthoritarian

53
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TABLE 1

INTERCORRELATIONS OF LEADER BEHAVIOR
SCALES (GROUP MEMBERS N = 240)

Scale 2 3 4
1 38:k . b2 51%
2 44 634
3 . 404
;“'.P < .01

TABLE 2

MEAN RATINGS OF LEADER BEHAVIOR

Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel
Nonauthoritarian 26. 67 25.63 27.53 26. 73

Authoritarian 13, 73 16. 07 15. 63 "15. 30
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groups rated their leaders higher on the democratic-authoritarian
dimension (average score across conditions=62, 64) when compared
with members of authoritarian groups (average score across condi-
tions=15.18). The difference in member ratings of the leader between
democratic and authoritarian groups was significant at the . 01 level
{Table 3) and occurred independently of task complexity or type of
communication network. From these findings it seems reasonable to
conclude that group members perceived the leaders as being different
along a democratic-authoritarian continuum and that this perceived

difference is evidence that the leaders behaved as directed.
TABLE 3

SUMMARY OF THE ANALYSIS OF VARIANCE OF
MEMBER RATINGS OF LEADER BEHAVIOR

Mean

Source df Square F P
Task Complexity (T) 1 108.11

Leadership Type {L) 1 23632.81 137.38 «<.01
Communication Structure (C) 1 .31

TxL 1 7.81

T=xC 1 66.61

LxC 1 165. 31

TxLxC 1 94. 64

Within 72 172.03
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It also was necessary to determine whether the leadership
manipulation differentially affected leader satisfaction. Since the
leader participated with the other group members in solving the pro-
blems, thg performance results might have been confounded if leaders
in the several conditions differed in their feelings toward various aspects
of the experiment. For example, did individuals who assumed a non-
authoritarian leadership role experience greater satisfaction when
compared with individuals who assumed an authoritarian leadership
role? This question ﬁvas worth considering since leaders who differed
significantly in satisfaction also might have varied in the degree to
which they were motivated to work hard at the tasks.

A series of rating scales were used to measure leader satis-
faction., Scores for each item could range from one on the very dis-
satisfied end of the scale to nine on the very satisfied end. Group leaders
indicated their satisfaction with the organizational phase of problem
solving by assessing the planning period, other group members and
themselves as leaders. Mean ratings of leader satisfaction are given
in Table 4. All means were above the midpoint on the nine point scale
and ranged from 6. 10 to 7.70. The analyses of variance presented
in Appendix V - A showed no significant effects.

Leraders also indicated their satisfaction during the operational
period. The mean ratings of leader satisfaction with the problems,
the job, themselves, and other group members are given in Table 5.

It can be seen that the means for all conditions were above the midpoint



TABLE 4

MEAN RATINGS OF ORGANIZATIONAL
SATISFACTION (LEADER)

Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel

With Planning Period

Nonauthoritarian 6.70 6. 60 7. 00 6. 70
Authoritarian 6.20 6.10 6. 60 6. 60
With Leader {Self)
Nonauthoritarian 7. 30 b. 60 7.20 6. 90
Authoritarian 7. 30 6. 40 7. 60 7. 40
With Other Group Members
Nonauthoritarian 7.30 7.10 7. 30 7.50
Authoritarian 6. 80 7. 50 6. 40 6. 60
TABLE 5
MEAN RATINGS OF OPERATIONAL
SATISFACTION (LEADER)
Leadership Complex Problems Simple Problems
Type : Comcon Wheel Comcon Wheel
With Problems
Nonauthoritarian 6. 90 6. 80 7.20 7. 60
Authoritarian 6.80 7.50 7.50 6. 00
With Job
Nonauthoritarian 7.10 7.10 7.20 8. 00
Authoritarian 6. 80 7.30 8. 00 7. 40
With Leader (Self)
Nonauthoritarian 7.80 7.10 7.70 7. 90
Authoritarian 8. 00 7. 30 8. 00 7.70
With Other Group Members
Nonauthoritarian 8.10 7. 30 7.80 7. 90

Authoritarian 7.30 7.10 8. 30 7.40




58

on the nine point scale and ranged from 6. 00 to 8.30. A majority of
the means (25 out of 32) fell between points 7. 00 and 8. 00. The results
of the analyses of variance are presented in Appendix V-B. As with
the organizational period, there were no significant effects, It appears
that leaders, regardless of the roles that they assumed, did not differ
significantly in their satisfaction with themselves, group members and

the situation.

Test of Hypotheses

A. Task-Network Relationship

Hypothesis 1. The organizational phase of problem sclving was

the period during which the group developed a procedure for solving
tasks quickly and efficiently. It was predicted that in the planning phase,
groups with complex tasks would take more time and transmit more
messages than groups with simple problems. The mean time scores
for the planning period are given in Table 6. Examining these resuits,
it is clear that groups with complex problems required more time for
organizing than groups with simple tasks. The average time (across
conditions) for planning complex problem solving was 11.23 min. and
the average time for planning simple problem solving was 9. 94 min.
As expected, the difference of 1.29 min. was statistically significant (Teble 7}
The means of number of messages transmitted during the
organizational phase of .complex and simple problem solving are shown

in Table 8. Comparing the message requirements of complex and
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PERIOD
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Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel
Nonauthoritarian 13,35 12,14 11.85 11.83
Authoritarian 12. 84 - 6.59 11.30 4.
TABLE 7

SUMMARY OF THE ANALYSIS OF VARIANCE OF

TIME REQUIRED TO COMPLETE THE OR-
GANIZATIONA L PERIOD

Source af Mean F P
Square

Task Complexity (T) 1 33.26 4.24 <.05

Leadership Type (L) 1 232.71 29, 68 Z.01

Communication Structure (J1 244, 50 31.19 <01

Tx L i 2. 96

Tx C 1 1,08

Lx C 1 166. 52 21.24 <.01

TxLxC 1 2.57

Within 72

7.84
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TABLE 8

MEAN NUMBER OF MESSAGES TRANSMITTED
DURING ORGANIZATIONAIL PERIOD

Leadership Compiex Problems Simple Problems
Type Comecon Wheel Comcon Wheel

Nonauthoritarian 38.90 16.00 30.10 15,70

Authoritarian 31.70 11.10 29.10 9.10

simple problem solving groups in various conditions, it is apparent

that the former groups had greater communication needs than the latter.
Across conditions, the average number of messages transmitted by
groups with complex tasks was 24. 43 whereas groups with simple
problems averaged 21. 00 messages. This effect was found to be signifi-

cant at the .05 level (Table 9}).

TABLE 9

SUMMARY OF THE ANALYSIS OF VARIANCE OF
NUMBER OF MESSAGES TRANSMITTED
DURING ORGANIZATIONA L. PERIOD

Source df Mean F P
o Square

Task Complexity {T) 1 234. 61 5.82 £.05

Leadership Type (L) 1 485,11 - 12. 03  ¢.01

Communication Structure(Q 1 7585, 51 188. 04 -0l

Tx L, 1 25. 31

TxC 1 103.51 2.57

LxC 1 13, 61

TxLxC 1 78.03 1. 93

Within 2 40, 34
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Hypothesis 2. Participants determined the problem solving

procedure by transmitting messages through either centralized (wheel)
or decentralized {comcon) communication networks. Groups with de-~
centralized communication nets were expected to require more or-
ganizational time and send more messages than groups with relatively
restricted communication structures. Table 6 shows that mean or-
ganizational time scores were greater for the groups with unrestricted
networks. The average time (across conditions) needed by these groups
to plan a procedure was 12.33 min. as compared with 8. 84 min. for
restricted.groups. This effect was found to be significant at the .01
level (Table 7).

As indicated in Table 8, groups with-unrestricted communication
networks also transmitted more messages during the planning period.
Across conditions, the mean number of communications sent by de-
centralized groups was 32.45 whereas centralized groups required an
average of only 12, 98 messages. The difference in messages trans-
mitted between unrestricted and restricted groups was significant at
less than the .0l level (Table 9).

Hypothesis 3. After the procedure was determined, the group

began work on the problems. It was anticipated that more time and
messages would be needed to solve complex problems than simple
tasks., The mean time per problem scores are reported in Table 10.
These results show that, as expected, complex arithmetic problems

took substantially more time to complete than did simple symbol



TABLE 10

MEAN TIME (MIN. ) PER PROBLEM REQUIRED FOR EVERY SUBJECT .
IN THE GROUP TO REGISTER THE CORRECT ANSWER

Trial , Complex Problems Simple Problems
Nonauthoritarian Authoritarian Nonauthoritarian Authoritarian
Leadership Leadership Leadership Leadership
Comecon Wheel Comcon - Wheel Comecon Wheel Comcon Wheel
1 3.47 3.40 4,31 4,19 1. 14 1.13 1. 64 1.82
2 . 2.10 2.36 2.87 2.93 .87 .84 1.23 1,30
3 2.22 2.14 2.75 2. 66 .67 .71 .93 1. 06
4 2,15 2. 06 2.81 2. 90 .67 .72 .B7 . 90
5 2.23 2.25 3,27 2.95 . 69 .72 . 86 . 89
Mean 2.43 2,44 3,20 3,13 . 81 .82 1.11 1.21

29
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identification tasks. Averaging across conditions, a complex task
required 2. 80 min. to be solved as compared with only . 99 min. for a
simple problem. The difference-between these means was found to be
statistically significant at the . 01 level {Table 11).

Although not directly related to the issues focused on in this
research, it is interesting to note that learning occurred in all condi-
tions. An examination of the mean {ime per problem scores in Table 10
clearly reveals this trend and the analysis of variance of the time
scores {Table 11) shows that the Trials Effect was significant at less
than the . 0-1 confidence level. These results are in accord with the
findings from previous experiments (e.g. Shaw, 1954 ab).

As indicated by the significant Task Complexity x Trials inter-
action, however, the learning trend was a function of the degree of task
complexity., The mean time per problem scores as a function of Task
Complexity and Trials are shown in Table 12. It appears that:

{2) for complex problems (across conditions) learning occurred from
the first to the second trial with performance leveling off after the
second trial; and (b) with simple tasks (across‘conditions) learning took
place from the first to the third trial with performance leveling off after
the third trial.

Hypothesis 3 and other predictions relating to number of messages
transmitted in the problem solving period could not be tested with para-
metric statistics since most of the gfoups used the same number of

communications to solve the problems, This generally uniform message
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TABLE 11

SUMMARY OF THE ANALYSIS OF VARIANCE OF TIME
REQUIRED FOR EVERY SUBJECT IN THE GROUP
TO REGISTER THE CORRECT ANSWER

Source df Mean ¥ P
Square - -

Task Complexity (T) 1 327.83 565.22 <.01

Leadership Type (L) 1 28.62 49, 34 £ .01

Communication Structure(C)l .02

Tx L 1 3.61 6.22 £ .05

Tx C 1 .23

LxC 1 .00

Tx LxC 1 .17

Error (a) 72 .58

Trials (D) 4 14.28 89.25 £.01%

TxD 4 2.58 16.13 &€.01%

L.xD 4 .24 1.50

CxD 4 .05

Tx LxD 4 21 1,31

TxCxD 4 11

LxCxD 4 . 04

TxLxCxD 4 .08

Error (b) 288 .16

% The effect is also significant at «. 01 after a maximum reduction in
the number of degrees of freedom was made in order to allow for the
affects of intercorrelations among the trials.



65

TABLE 1i2

MEAN TIME PER PROBLEM REQUIRED FOR EVERY
SUBJECT IN THE GROUP TO REGISTER THE
CORRECT ANSWER AS A FUNCTION OF
TASK COMPLEXITY AND TRIALS

Trials
Task 1 2 3 4 5
Complex Problems 3.84 2.56 2.44 2.48 2.67
Simple Problems 1,43 1. 06 .84 .79 .81

sending behavior resulted from the centralized problem solving procedure
which was adopted by all groups in all conditions, The leader solved the
probiems in all groups except in six where members were selected as
task coordinators.

The centralized method that the groups used was as follows:
(1} all members transmitted their information to the leader {or task
coordinator), (2) the leader solved the problem, and (3) the leader
transmitted the correct solution to each member. Therefore, the
1

minimum number of messages required to solve a problem was six.

Since 301 out of 400 possible trials (5 problems x 10 groups x 8 conditions)

1'I‘hree of the groups which sclved complex problems in de-
centralized communication networks varied from this procedure. In
these groups the leader passed the solution to one member who then
relayed it to the others, However, six messages also were required
for this method.
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were solved with the minimum number of messages, the use of analysis
of variance was not appropriate to test the experimental hypotheses.

When examining the hypotheses concerning messages trans-
mitted during the operational phase, graphic analyses will be used to
interpret the experimental results. Trends will be indicated but no
assertions will be made as to the statistical reliability of the findings.

Figure 2 shows the means of the number of messages trans -
mitted per trial for each experimental condition. It can be seen that
groups with complex problems generally sent more messages than groups
with simple problems. The mean number of messages per trial ranged
from 6.0 to 12. 9 for the former and from 6.0 to 8. 3 for the latter.

This trend was in the direction predicted by Hypothesis 3.

Hypothesis 4. Groups solved the problems in either centralized

or decentralized communication networks. It was expected that groups
with decentralized communication networks would take less operational
time, transmit more messages and make fewer errors than groups with
centralized nets, Examining Table 10, it is clear that the times re-
quired to solve problems in &ecentralized and centralized networks were
very similar. Mean times for decentralized and centralized groups in
the various treatments were 2,43 and 2. 44 min,, 3.20 and 3.13 min.,
.81 and .82 min., and 1.11 and 1.2] min. Across conditions, the
average time to solve a problem in decentralized networks was 1.89
min. and in centralized networks the average time was 1. 90 min.

Analysis of variance (Table 10) substantiated that the section of
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Hypothesis 4 pertaining to tirne was not confirmed.

From Figure 2 it can be seen that decéyntralized groups trans-
mitted more operational messages than centralized groups. This trend
was very prominent. The range of mean messages per trial sent by
restricted groups was 6.0 to 6.4 while for unrestricted groups the
means ranged from 6.0 to 12. 9. These results were in accordance
with Hypothesis 4.

The findings that decentralized and centralized groups did not
diffe;r significantly in time required to solv.c_a_ problems, whereas the
former groups transmitted more operational messages than the latter,
seem to represent an apparent inconsistency. The relationship between
number of communications transmitted and facility in group problem
solving can be clarified by an analysis of message content. As already
indicated, all groups used centralized problem solving procedures in
which six messages were réquired for task completion. In most cases
the groups used only ';he basic six messages to achieve a solution. How-
ever, in some groups additional task related communications were sent
between the leader (6r task coordinator) and one or more other
members. These messages were transmitted to obtain clarification of
information, offer suggestions for solving a particular problem, or offer
help to the leader. The six basic messages required to solve the
problem and any other communications to and from the leader (or task

coordinator) will be referred to as the core communication unit,

All messages transmitted in the centralized network during
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each trial comprised a core communication unit since the restricted
structure precludes communication among members (other than through
the leader)., Members of groups with decentralized communication net-
works, on the other hand,-transmitted two types of messages. They
sent messages that were classified as part of a core communication unit
and excess communications which were messages sent among the
members who were not solving the problem. Excess messages were
problem data and/or communications about the task, the leader, or the
experiment in general.

To determine whether experimenta.l conditions differed in number
of messages comprising core communication units, excess messages
were separated from core units in all decentralized communication
groups. The mean number of messages per trial comprising core
communication units for decentralized and centralized groups were then
compared (Appendix VI). Differences between conditions and between
trials were negligible. Apparently, the number of messages transmitted
to complete the tasks was not a factor contributing to the efficiency of
groups solving the particular problems used in this study.

| Hypothesis 4 also predicted a difference in error scores between
centralized and decentralized groups. However, an analysis of errors
was not undertaken because only 13 out of 1600 possible responses were
initially registered incorrectly. The 13 errors were distributed over all
conditions. Therefore, error scores will not be considered in tests of

the operational performance hypotheses.
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Hypothesis 5. The difference in operational performance

rates (times, messages, errors) between groups with decentralized
communication networks and groups with centralized communication
networks was expected to be greater under conditions of high task
cormplexity than under low task complexity. The mean times required
for complex and simple problem solving in restricted and unrestricted
networks were computed from the results presented in Table 1C. A
complex problem needed an average of 2. 82 min. to be solved in
decentralized structures and 2. 79 min. in centralized nets. In de-
centralized networks a simple problem was solved in . 96 min. and in
restricted nets the same task averaged 1. 02 min. The operational
time score difference of . 03 min., between restricted and unrestricted
structures under conditions of high task complexity was less than the
. 06 min. difference between the two nets under conditions of low task
complexity, This trend, although in the direction opposite to our
prediction, was not statistically significant (Table 11}.

Means of operational messages per trial for groups that
solved simple and complex problems in restricted and unrestricted
communication networks are presented in Figure 2. It canbe seen
that the means of number of messages transmitted per trial for complex
problems solved in decentralized networks ranged from 6. 6-12. 9,
whereas the message range for these problems solved in centralized
patterns was 6, 0-6.4. On the other hand, the means of number of

messages transmitted per trial for simple problems completed in
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unrestricted nets ranged from 6.0-8. 4 and the message range for these
tasks was 6.0-6,2 in restricted networks, It appears that, as pre-
dicted, the difference in number of messages bhetween centralized and
decentralized groups was greater under conditions of high task com-
plexity than under low task complexity.

Evidence of the task-network interaction postulated by Hypo-
thesis 5 was found for messages but not for time séores. This dis-
crepancy is a function of excess messages sent in decentralized groups.
It previously was pointed out that whereas both centralized and de-
centralized groups did not vary in the core communication units required
to solve simple and complex problems, members of decentralized groups
transmitted excess communicatic;ns that served to fill their free time
while the leader (or task coordinator) was working on the problems.

Mean number of excess messages per trial for groups with de-
centralized communication nets are shown in Figure 3. It is apparent
that groups with complex problems sent more excess communications
than groups with simple problems. The greater time required in de-
centralized networks to solve complex problems {average time per
trial: 2. 82 min.) when compared with simple problems (average time
per trial: ., 96 min. ) gave members of groups with relatively difficult
tasks more opportunities to transmit excess messages.

Hypothesis 6. Members of groups with decentralized networks

were expected to experience greater organizational satisfaction than

peripheral members of groups with centralized communication nets.
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A series of rating scales were used to determine the extent to which
members were satisfied with the planning period, the leader and other
group members. Scores observed for each item ranged from one on
the very dissatisfied end of the scale to nine on the very satisfied end.

Mean ratings of the members? organizational satisfaction are
presented in Table 13. Averaging across conditions, it was found that
the mean rating of satisfaction with the planning period was 6.19 in

decentralized groups as compared with 5. 60 in centralized groups;

TABLE 13

MEAN RATINGS OF ORGANIZA TIONAL SA TISFA CTION
(GROUP MEMBERS)

Leadership Complex Problems Simple Problems
Type Comecon Wheel Comcon Wheel

With Planning Period
Neonauthoritarian 6. 67 5,80 7. 07 6.57
Authoeritarian 5. 30 4,93 5. 70 5.10

With Leader
Nonauthoritarian 6. 80 6.47 6.83 6. 60
Authoritarian 4,53 5.07 5.77 5.57

With Other Group Members
Nonauthoritarian 7.13 6.40 7. 40 .17
Authoritarian 6. 30 5.70 5. 70 4.93

o~

the mean rating of satisfaction with the leader was 5. 98 in unrestricted
nets and 5. 93 in restricted structures; and the mean rating of satisfac-

tion with other group members was 6. 63 in decentralized networks and
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5.80 in centralized nets. Although these results show that members
of decentralized groups tended to report greater organizational satis-
faction than members of centralized groups, the effect was statistically
significant only for ratings of satisfaction with the other group
members {Table 14). Hypothesis 6, therefore, was only partially
supported.

Hypothesis 7. Members of groups with unrestricted networks

also were expected to experience g-eater operational satisfaction than
peripheral members of groups with centralized communication nets.
The participants indicated on a series of rating scales the extent to
which fhey liked the problems, the job, the leader and other group
members. Observed scores for each item ranged from one fvery
dissatisfied) to nine {very satisfied).

Table 15 shows the mean ratings of operational satisfaction as
reported by group members. When scores were averaged over condi-
tions, the mean ratings of satisfaction were as follows:: satisfaction
with the problems was 6. 36 in decentralized nets and 5. 95 in centralized
nets, satisfaction with the job was 4. 44 (decentralized) and 4. 19
{centralized), satisfaction with the leader was 6. 62 (decentralized)
and 6.4] {centralized), and satisfaction with other group members was
6. 54 (decentralized) and 5. 30 (centralized). With all aspects of
operational satisfaction, members of unrestricted networks reported
greater satisfaction than members of restricted structures. However,

the Communication Network variable produced a statistically reliable

Y



TABLE 14

SUMMARY OF THE ANALYSES OF VARJIANCE OF RATINGS
OF ORGANIZATIONAL SATISFACTION (GROUP

75

MEMBERS)

Mean
Source df Square F P
With Planning Period
Task Complexity (T) 1 33.80 1.84
Leadership Type (L) 1 288. 80 15. 69 <. 01
Communication Structure (C) 1 61. 25 3,32
T x L 1 4, 05
Tx C 1 .20
LxC 1 1.80
TxLxC 1 4. 05
Within 72 18. 41
With Leader
Task Complexity (T) 1 40. 61. 1. 90
Leadership Type {L} 1 374. 11 17.49 £.01
Communication Structure {(C) 1 .61
Tx L 1 27. 61 1.29
TxC 1 4,51
LxC 1 9. 11
Tx LxC 1 7.83
Within 72 21. 39
With Other Group Members
Task Complexity (T) 1 20, 00 1.51
Leadership Type (L} 1 224, 45 16. 97 <.01
Communication Structure {C) 1 125, 00 9, 45 ¢.01
Tx L, 1 22, 05 1. 67
TxC 1 5. 00
LxC 1 4. 05
TxLxC 1 1,25
‘Within .72 13.23
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TABLE 15

MEAN RATINGS CF OPERATIONAL SATISFACTION
(GROUP MEMBERS)

Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel

With Problems

Nonauthoritarian 6.80 6.47 6. 67 6. 40
Authoritarian 6,30 5.50 5. 67 5.43
With Job

Nonauthoritarian 5.17 4,87 5.67 5.50
Authoritarian 3.33 3.07 3. 60 3. 30
With Leader

Nonauthoritarian 7.20 6. 97 7. 60 7.23
Authoritarian 5.20 5.67 6. 47 5.77
With Other Group Members

Nonauthoritarian 7.17 6.23 7.17 6. 60
Authoritarian 5.90 5. 33 5. 93 5.43

difference only for ratings of satisfaction with other group members
{Table 16). These findings, which parallel the results reported for

organizational satisfaction, provided partial confirmation of Hypothesis 7.

B. lLeadership-Neiwork Relationship

Hypothesis 8. During the planning period the group leader or-

ganized the members to solve the problems. It was predicted that
groups with authoritarian control would require less time for planning

and transmit fewer messages in the process than groups with



TABLE 16

SUMMARY OF THE ANALYSES OF VARIANCE OF RAT-
INGS OF OPERATIONA L SATISFACTION
(GROUP MEMBERS)

77

Mean
Source df Square F P
With Problems
Task Complexity (T) 1 9.11
Leadership Type (L) 1 132.61 8. 45 £ .01
Communication Structure {C) 1 30.01 1.91
Tx L 1 2.81
Tx C 1 4,51
LxC 1 2.11
Tx LxC 1 2.83
Within T2 15,69
With Job
Task Complexity (T} 1 30.01 1.14
Leadership Type (L) 1 702.11 26. 55 <.01
Communication Structure {C) 1 12,01
Tx L 1 4.51
TxC 1 .11
LxC 1 .11
TxLxC 1 . 32
Within T2 26.44
With Leader
Task Complexity {T) 1 46.51 3.25
Leadership Type (L) 1 391,61 27.39 <.01
Communication Structure {(C) 1 7.81
Tx L 1 5.51
TxC 1 19.01
LxC 1 1.51
TxLxC 1 12,03
Within 72 14, 30
With Other Group Members
Task Complexity (T} 1 2.81
Leadership Type (L) 1 234.61 15. 99 £ .01
Communication Structure (C) 1 74,11 5. 05 £ .05
Tx L 1 .61
TxC 1 2.11
LxC 1 2.11
Tx LxC 1 1.03
Within 72 14. 67
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nonauthoritarian leadership. Examining the mean time scores
presented in Table 6, it can be seen that groups with authoritarian
leaders organized faster than groups with democratic leaders. When
time scores were averaged across conditions, it was found that
authoritarian-led groups required 8,88 min. for the planning process
as compared with 12.29 min. used by nonauthoritarian-led groups. The
difference of 3.41 min. was significant at less than the .01l level
(Table 7).

It can be seen in Table 8 that groups with authoritarian leader-
ship also sent fewer messages during the organizational phase. The
average number of communications sent by authoritarian-led groups
{across conditions) was 20.25 whereas groups x;,rith democratic leader -
ship averaged 25. 18 messages. This effect was statistically significant
at the . 0l level {Table 9).

Hypothesis 9. Although groups with authoritarian leaders or-

ganized faster than groups with democratic leaders, it was expected

that democratic-led groups would perform more efficiently in the
operational period (i.e. take less time and make fewer errors) than'
groups with authoritarian control. However, the democratic-led

groups should require more messages to solve the problems than

groups working under an authoritarian leader. An examination of the
mean time per problem scores presented in Table 10 reveals the apparent
efficacy of the democratic method when compared with authoritarian

control. Averaging the time scores across conditions, democratic-led
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groups used 1,62 min. to solve a problem whereas authoritarian-led
groups needed 2. 16 min. to complete a task. The difference of .54 min,
was found to be statistically significant at less than the . 01 level

(Table 11).

Contrary to expectations, groups with authoritarian control
generally sent more messages than groups with nonauthoritarian leader-
ship (Figure 2). The range of mean number of messages per trial trans-
mitted by the former groups was 6.0-12. 9 whereas for the latter groups
the range was 6. 0-8.0. The content of the messages was used to
clarify the meaning of this trend.

As already indicated, the number of messages sent by a group
per trial were classified either as part of the core communication unit
{the six basic messages and other communications to and from the
leader or task coordinator) or as excess communications (messages
sent among members who were not solving the problem). Appendix VI
shows that differences in mean number of messages per trial compris-
ing core communication units between authoritarian and nonauthoritarian-
led groups were negligible. Therefore, the greater number of total
messages sent per trial by groups with authoritarian leaders should be
attributed to increased interactions among non-solving members rather
than to the need for additional essential communications.

Hypothesis 10. Members of democratic-led groups were ex-

pected to experience greater organizational satisfaction than members

of authoritarian-led groups. Participant ratings of various aspects of
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organizational satisfaction ranged from nine (very satisfied) to one (very
dissatisfied). The means of these scores are shown in Table 13, .
Averaged over conditions, satisfaction with the planning period, the
leader and other group members were higher in groups with democratic
leadership (6.53, 6.68, 6.78) when compared with groups operating with
aut;u;:-itarian control (5.26, 5.24, 5.66). In accordance with our hypo-
thesis, the. differences in member satisfaction produced by the two types

of leadership were all statistically significant (Table 14).

Hypothesis 11. It was anticipated that members of groups with

democratic leadership also would experience greater operational satis-
faction than members‘ of groups with authoritarian control. Members
indicated their satisfaction on scales that ranged from nine {very
satisfied) to one (very dissatisfied). Mean ratings of operational satis -
faction are shown in Table 15. Across conditions, average ratings in
nonauthoritarian-led groups were as follows: satisfaction with the pro-
blems, 6.59; with the job, 5.30; with the leader, 7.25; and with other
group members, 6.79. On the other hand, the satisfaction levels were
lower in authoritarian-led groups. In these groups the average scores
were: satisfaction with the problems, 5.73; with the job, 3.33; with the
leader, 5.78; and with other group members, 5.65. As with organiza-
tional satisfaction, the IL.eadership Effect produced statistically signifi-
cant differences for all aspects of operational satisfaction at less than
the . 01 level (Table 16).

'Hypothesis 12. The difference in organizational performance
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{time, messages} between groups with decentralized communication
networks and groups with restricted communication patterns was ex-
pected to be greater under conditions of authoritarian contrel than
under nonauthoritarian leadership. The findings presented in Table 10
were used to compute the average time required by authoritarian and
nona,-uthoritarian-led groups operating in decentralized or centralized
networks to devise a problem solving procedure. The organizational
time for democratic-led decentralized groups averaged 12. 60 min.
whereas democratic-led centralized groups required 11. 99 min, for
planning. Groups with authoritarian control, on the other hand, needed
an average organizational time of 12. 07 min. in unrestricted groups
and only 5. 69 min. in restricted networks. The organizational time
score difference of 6. 38 min. between decentralized and centalized
networks under conditions of authoritarian leadership was significantly
greater than the . 61 min. difference between the two nets under condi-
tions of democratic leadership {Table 7). Therefore, the section of
Hypothesis 12 pertaining to time was supported.

The mean number of organizational messages transmitted by
groups with democratic and authoritarian leaders functioning in re-
stricted or unrestricted communication networks were computed from
the results shown in Table 8. Democratic-led groups sent an average
of 34. 50 messages in decentralized structures and 15.85 messages
in c;r:tr;lized nets. Groups with authoritarian leaders required an

average of 30,40 messages to organize in unrestricted nets and 10.10
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messages to organize in restricted structures. The organizational
message score difference of 20. 30 between restricted and unrestricted
networks under conditions of authoritarian leadership was greater than
the difference score of 18. 65 between the two nets under conditions of
democratic leadership. Although this trend was in the predicted
direction, it was not statistically significant (Table 9).

Failure to obtain a significant Leadership Type x Network
interaction effect for total messages transmitted by the group may be
a function of the specific theoretical basis of Hypothesis 12. It was
expected that authoritarian leaders would work to structure de-
centralized communication networks whereas democratic leaders
would work to overcome the restrictions of centralized nets. As al-
ready shown, the processes of imposing and overcoming restrictions
significantly affected group time scores in the predicted direction.
However, the leaders!' activities may not have been reflected in the
total messages since these scores represented not only communications
between leaders and members but also communications among members
in decentralized networks.

To determine the correctness of our analysis, the communica-
tions transmitted by the leader during the organizational period were
separated from the messages sent by members. An examination of
the content inc}icated that the activities of the authoritarian leader in
decentralized groups were directed at establishing control whereas

democratic leaders in restricted nets worked most of the time at
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selectively condensing individual contributions and then transmitting
these summaries. Authoritarian leaders in restricted nets communicated
orders which were met with no or minimum resistance. Democratic
leaders of decentralized groups engaged in some summarizing activities
but suggested that the members communicate their ideas to everyone.

The means of number of messages transmitted by leaders are
reported in Table 17. When conditions were averaged, it was found
that authoritarian leaders sent 10. 45 messages in decentralized net-

works and 5, 90 messages in centralized structures. Democratic

TABLE 17

MEAN NUMBER OF MESSAGES TRANSMITTED BY
IEADERS DURING ORGANIZATIONAL PERIOD

Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel

Nonauthoritarian 11.00 8.60 9. 90 8.50

Authoritarian 16.70 6.30 10.20 5. 50

leaders transmitted an average of 10. 45 messages in unrestricted net-
works and 8. 55 messages in restricted nets. The message score
difference of 4. 55 between the networks under conditions of authoritarian
control was significantly greater than the difference score of 1. 90 be-~ -
tween the nets under conditions of nonauthoritarian leadership (Table 18).

Clearly, the processes of imposing and overcoming structure are
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associated with increased communication requirements for the group

leader.
TABLE 18
SUMMARY OF THE ANALYSIS OF VARIANCE OF
NUMBER OF MESSAGES TRANSMITTED BY
LEADERS DURING ORGANIZATIONAL
PERICD
Mean
Source af Square x P
Task Complexity (T) | 7.81 1.17
Leadership Type (L) 1 35.11 5.26 £.01
Communication Structure (C) 1 208.01 31.1¢9 .01
Tx L 1 .01
Tx C 1 .61
LxC 1 35.11 5.26 <.01
TxLxC 1 2.13

Within 72 6.67

Hypothesis 13. It.-was predicted that the difference in operational

performance rates {times, messages, errors) between groups with de-
centralized communication networks and groups with centralized nets
would be greater under conditions of democratic leadership than under
authoritarian control. The mean time per proble;; sc;:)res are pre-
sented in Table 10. Averaging across conditions, it was found that
authoritarian-led groups required 2. 15 min. in decentralized structures
and 2,17 min. in centralized nets to solve a problem. Operational time

for democratic-led decentralized groups averaged 1. 62 min. per

problem whereas democratic-led restricted groups used 1.63 min. It
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is apparent that the time score difference of . 01 min. between the two
networks under conditions of nonauthoritarian leadership did not differ
significantly from the .02 min. difference between the nets under condi-
tions of authoritarian leadership (Table 11).

Although the democratic-led decentralized groups did not perform
significantly better than democratic~led centralized groups, the com-
munication structure of the former groups permitied members other
than the leader to serve as task coordinator. The six groups (out of
80) in which the leader did not solve the problems were decentralized--~
five democratic-led decentralized groups that solved complex problems
(CDC groups) and one democratic-led decentralized group that solved
simple problems (SDC groups). Four of the five CDC groups chose
members who were the most proficient in mathematics as the task
coordinators, The fifth CDC group selected a rotation procedure which
gave each membef- the opportunity to solve a problem. 2 In the SDC
group, the task coordinator was a volunteer. The implications of these
findings will be discussed later.

The means of operational messages per trial transmitted in

aunthoritarian and nonauthoritarian-led centralized and decentralized

2The four democratic-led decentralized groups that selected
coordinators to solve the complex tasks had a mean time per problem
score of 2. 17 min. as compared with the mean time score of 2. 62
min., computed from the five comparable groups in which the appointed
leaders solved the tasks (one group in this condition used a rotation
procedure and was not considered in this comparison). The difference
between these means was not statistically significant {t=1.96,p » . 05
with 7 d.{.).
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groups are shown in Figure 2. It can be seen that the means of number
of messages sent per trial for democratic-led unrestricted groups
ranged from 6. 0-8. 0 whereas the message range produced by demo-
cratic leadership in centralized groups was 6. 0-6.4. The range of the
means of messages sent per trial produced by authoritarian-led de-
centralized groﬁps was 6.1-12. 9 whereas the message range yielded by
authoritarian control in centralized group.s was 6,0-6.3. Contrary to
our prediction, these findings indicated that there was a tendency for
the difference in number of messages between restricted and un-
restricted networks to be greater under conditions of authoritarian
control than under democratic leadership.

As already pointed out, however, an analysis of message
content showed that variations in number of operational communications
among conditions were caused by differences in excess messages trans-
mitted among members in the decentralized groups. From Figure 3,
it can be seen that members of authoritarian-led decentralized groups
sent more excess messages than members of democratic-led de-
centralized groups. Although the latter groups consistently solved the
tasks faster than the former, the small actual time difference between
groups (. 77 min. for complex tasks and . 30 min. for simple problems)
does not seem to account for the large excess message discrepancy
{especially for complex problems). This inconsistency will be con-
sidered in the discussion section.

Hypothesis 14. It.was anticipdted that the difference in member
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organizational satisfaction between groups with decentralized com-
munication networks and groups with centralized communication
structures would be greater under conditions of nonauthoritarian leader-
ship than under authoritarian control. Mean ratings of organizational
.satisfa.ction as a function of communication network and leadership type
are presented in Table 19. Differences in satisfaction between groups
with decentralized and centralized networks were computed from these
scores. The satisfaction differences found when the two networks were
compared under conditions of nonauthoritarian leadership (satisfaction
with planning period, .68; with leader, .28; with other group members,
. 98) did not differ significantly from the differences between the nets
under conditions of authoritarian control (satisfaction with planning
period, .48; with leader, .17; with other groups members, . 68).

Therefore, Hypothesis 14 was not confirmed (Table 14).
TABLE 19

MEAN RATINGS OF ORGANIZATIONAL SATISFACTION
AS A FUNCTION OF COMMUNICATION NETWORK
AND LEADERSHIP TYPE

Nonauthoritarian Authoritarian
Satisfaction Leadership - Leadership

Comcon Wheel Comcon Wheel
With Planning Period 6.87 6.19 5.50 5.02
With Leader 6. 82 6,54 5.15 5,32

With Other Group Members 7.27 6.29 6.00 5. 32
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Hypothesis 15. It also was expected that the difference in

member operational satisfaction between groups with decentralized
communication networks and groups with centralized networks would

be greater under conditions of democratic leadership than under
authoritarian control. Table 20 shows the mean ratings of operational
satisfaction as a function of communication network and leadership type.
Examining these scores, it is apparent that differences in satisfaction
between unrestricted and restricted networks under conditions of non-
authoritarian leadership (satisfaction with problems, . 34; with job, .23;
with leader, ., 30; with other group members, .63) did not differ
significantly from the differences between the two nets under conditions
of authoritarian control {satisfaction with problems, .42; with job, .28;
with leader, .12; with other group members, .54}. Paralleling the
findings for organizational satisfaction, Hypothesis 15 also was not

supported by the data (Table 16).

TABLE 20

MEAN RATINGS OF OPERATIONAL SATISFACTION AS
A FUNCTION OF COMMUNICATION NETWORK
AND LEADERSHIP TYPE

Satisfaction Nonauthoritarian Authoritarian
Leadership Leadership
Comecon Wheel Comcon Wheel
With Problems 6. 78 6. 44 5,99 5. 47
With Job 5.42 5.19 3.47 3.19
With Leader 7. 40 7.10 5.84 5.72

With Other Group Members 7.17 6, 42 5. 92 5.38
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C. Leadership~Task Relationship

Leadership type also was expected to modify the effects of the
group task on organizational requirements. I was thought that
autheoritarian leaders would prepare quickly all groups for problem
solving, although planning time would be greater for complex problems
than for simple tasks. On the other hand, it could not be stated un-
equivocally that democratic leaders would tai{e more time to plan for
complex problem solving than for simple problem solving. Whereas
dernocratic groups with complex tasks were expected to select a pro-
cedure where all members shared the work, democratic groups with
simple problems might expend excessive timme and messages choosing
between procedures which limit member participation and methods in
which all individuals participate equalily or according to ability.

The mean times and number of messages required by groups
with democratic and authoritarian leaders to organize for simple or
complex problem solving are presented in Tables & and 8. Averaging
across conditions, it was found that groups with authoritarian leaders
organized in 9.72 min. with 21,40 messages when the problems were
complex whereas the planning process required 8. 05 min. with 19.10
messages when the problems were simple. Democratic-led groups
with complex problems transmitted 27.45 messages in 12. 75 min. to
plan a procedure whereas democratic-led groups with simple problems
used 22. 90 messages in 11,84 min. for the organizational period. The
results of the analyses of variance showed that there was no interaction

effect between Leadership Type and Task Complexity (Tables 7 and 9).
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Apparently, the organizational requirements were greater for complex
tasks when compared with simple tasks independently of the type of
leadership operating in the group.

An analysis of message content can serve to explain this finding.
As already noted, it was found that contrary to expectations all groups
in all conditions developed centralized problem solving procedures. In
18 of the 20 democratic-led groups with simple problems and in the
same number of_ democratic-led groups with complex tasks, a de-
centralized method also was considered during the discussion. The
form of the organizational discussion, therefore, was similar for
democratic-led groups with complex and with simple problems. Since
most of the democratic-led groﬁps expended tirﬁe and messages choos~
ing between a centralized and decentralized method, the g;-eater or -
ganizational requirements for complex probléms when compared with
simple problems can be attributed only to the greater task and com-
munication demands associated with the former problems.

Hypothesis 16. The difference in operational performance

rates (times, messages, errors) between groups with authoritarian
leadership and grou;lns with nonauthoritarian leadership was expected
to be greater under conditions of high task complexity than under low
task complexity. When the mean times per problem scores reported
in Table 10 were averaged across conditions, it was found that a
complex problem was solved in 2. 44 min. by groups with democratic

leaders whereas this type of task was solved in 3.17 min. by
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authoritarian-led groups. For a simple task, democratic-led groups
achieved a scolution in .82 min. as compared with an aver.';xge of 1.16 min,
per problem required by groups with authoritarian control. As pre-
dicted, the time score difference of . 73 min. between authoritarian and
democratic~led groups under conditions of high task complexity was
significantly greater than the .34 min. difference between the groups
with democratic and authoritarian leadership under conditions of low
task complexity (Table 11)..

Figure 2 shows that the mean number of mess;ges sent by
groups with complex problems ranged from 6. 0-8. 0 when the leader-
ship was democratic and 6. 0-12. 9 when the leadership was authoritarian,
The mean number'of messages used in the process of solving simple
Problems ranged from 6. 0-7. 3 in democratic-led groups and 6. 0-8.3 in
authoritarian controlled groups. Although there was a tendency for the
difference in number of—-opeiationa]. messages between democratic and
authoritarian-led groups to be greater under condit'ions of high task
complexity than under low task complexity, these data do not support
our prediction. Hypothesis 16 was based on the assumption that
democratic-led groups would require more messages than authoritarian-
led groups for complex problem solving rather than vice-versa.

It previously was pointed out that variations in number of opera-
tional messages among conditions were a function of differences in

excess communications transmitted among members of decentralized

groups. Appendix VI shows that the mean number of messages per trial
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comprising core communication units were similar in all conditions,
On the other hand, Figure 3 illustrates that the difference between
the number of excess messages tlransmitted by authoritarian-led groups
and the number of excess messages sent by democratic-led groups was
greater for complex tasks than for simple problems. Therefore, the
finding that authoritarian leadership elicited more messages than
democratic leadership during complex problem solving can be attributed
to the excess messages sent by members who were not performing the
arithmetic manipulations necessary for completing the task.

Figure 3 also shows that members of authoritarian groups with
complex problems decreased the number of excess messages trans-
.mitted in the network from the first to the third trials and then reversed
the trend in the fourth and fifth trials. However, the number of excess
messages sent by members of groups in the other conditions with
decentralized nets tended to decline as the problem solving period
progressed.

To determine whether the content of the excess communications
varied among the conditions, an analysis of the messages was made.
Table 21 presents a summary of the content analyéis. The most interst-
ing finding is that only members of authoritarian-led groups with com-~
plex problems expressed dissatisfaction with the leader and the
procedure. Members communicated such thoughts as: "I don't trust
him.", "He is having all the fun.', "He is Louis XIV.", "I don't like

the system.' In one group, a member suggested an overthrow of the
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leader but was discouraged by the other participants. Clearly, the group

leader affected the number and type of excess messages transmitted.

TABLE 21

SUMMARY OF EXCESS MESSAGES CONTENT
ANALYSIS (DECENTRALIZED GROUPS)

Type of Complex Problems Simple Problems
Message Non- Non-
authoritarian Authoritarian authoritarian Authoritarian
Leadership Leadership Leadership Leadership
Problem
Data 39 (6)2 134 (9) 12 {4) 32 {4)
Communications
Relating to Task
(e.g. requests 16 (5) 51 (8} 5 {4) 8 {4)
for problem data) :
Dissatisfaction
with Leader 15 (4}
Dissatisfaction
with Procedure 22 (3)
Miscellaneous 2 (2) 11 {3) 1 {1)
TOTAL 57 (7) 233 (10) 17 [5) 41 (6)

aFigure in parenthesis is the number of groups represented in total.
There were 10 groups in each condition.



Iy, DISCUSSION

The first objective of this study was to clarify the conflicting
findings relating to the extent to which task complexity affects per-~
formance in a communication network. This controversy has its roots
on the one hand with Shaw's {1 954a, 1964) contention that optimum
efficiency is achieved by performing simple problems in restricted
networks and complex tasks in unrestricted nets and on the other hand
with Mulder's {1960) postulation that‘a centralized decision structure
is more effective regardless of the physical characteristics of the
network or complexity of the task. However, both formulations erred
in not considering the phases which occurred during problem saving,

Guetzkow and Simon's (1955} analysis of group behavior during
problem solving in communication structures revealed that previcus
studies did not allow sufficient opportunities for organizational
activities, They suggested that problem solving behavior should not
be regarded és unitary. They, therefore, experimentally separated
the organizational phase (planning) from the operational phase (working
on, the task). This manipulation had the effect of changing the environ~
ment from one where time pressure inhibited normal planning efforts
to one that encouraged the group to oz;ganize itself for optimum per-

formance. When we viewed the situation in this new context, it was

94
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apparent that some previous conceptions about behavior in com-
munication networks needed modification while others were no longer
adeguate.

Although the independence process has a similar effect in the
organizational and operational periods, saturation cannot be considered
to have the same consequences in both phases of problem solving. In
the planning stage the participants have flexibility in controlling the
number of messages communicated within the system. If the central
member in a restricted network anticipates the possibility of his
position becoming bogged down during complex problem planning, he
can use methods such as limiting discuss.ion or summarizing to reduce
saturation. This behavior lmay affect subsequent problem solving, but
the consequences of a poor procedure may not immediately be evident.
On the other hand, when the group is working on the actual task there
are essential operations that must be performed. An attempt by
any member to reduce saturation created by a complex task through a
circumvention of the required steps {e.g. not performing the necessary
arithmetic operations) generally would result in an immediate error.

It follows, therefore, that since the central member of a
restricted network generally can control saturation during the or-
ganizational period, centralized groups will require less time and
transmit fewer communications in planning when compared with de-
centralized groups independently of task complexity. The results of

the experiment support this contention. On the other hand, saturation
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caused by the communication demands of complex problem solving
in restricted networks during the operational period cannot easily be
reduced. In addition, high independence in decentralized groups should
motivate members to work hard. Since saturation and independence
processes do not influence significantly the minimal task and com-
munication demands associated with simple problem solving, the
difference in performance between groups with unrestricted networks
and groups with restricted structures was expected to be greater under
conditions of high task complexity than under low task complexity. It
was found, however, that although groups w1th complex tasks needed
more time and sent more messages than groups with simple tasks,
the degree of network centrality did not affect performance significantly.

Failure to find a network effect during the operational peried
can be attributed in part to the similar procedures which were formed
by all groups. It was originally thought that decentralized groups
would distribute the work involved in complex problem solving among
all members. Restricted groups, however, were expected to con-
centrate the data in the cental position thereby causing network
saturation. What actually happened was that both restricted and u.n-
restricted groups formed centralized procedures where all informa-
tion was transmitted to one individual.

There are a number of co-acting factors which can be given
to explain the development of a uniform problem solving method.

First, the establishment of a centralized procedure probably was
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stimulated by the appointment of leaders for all groups. Perhaps
more important were the effects of separating the organizational from
the operational phase of problem solving. During the planning periocd
there was time provided for an analysis of the task demands, It seems
that participants in unrestricted nets realized it would take less time to
send all the information to one person as opposed to rewriting the
material three times so that each member would have all the data
necessary for solving the problems. Although the compiex tasks
required more operations than the simple problems, the additional
work could be managed by one person without causing a network
breakdown. Apparently, the saturation experienced by groups solving
complex problems in Shaw's experiments resulted from confusion
arising from the confounding of organizational and operational
functions.

Independence also was expected to have a differential influence
on the performance of complex tasks in communication nets, The
freedom of action represented by the open channels in the decentalized
networks should have motivated the members functioning in these
communication structures to work harder than the participants in the
restricted nets. Membérs of unrestricted groups experienced this
freedom during the planning period and used the open channels to trans-
mit excess messages while the leader or task coordinator was working
on the problems. However, the structurally determined independence

was not sufficiently potent to increase performance to a level
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significantly above that found in restricted environments.

The results also indicated that independence did not necessarily
cause members of decentralized groups to experience greater satisfac-
tion than peripheral members of restricted groups. In bOti’l the planning
and operational phases of problem solving statistically significant
differences between restricted and unrestricted networks were obtained
only in the case of satisfaction with other group members. Apparently,
freedom of action did not produce a generalized satisfaction which was
transferred to all phases of the problem solving environment, Aspects
of the situation such as the leader's behavior, the problems and the
job, which were similar in both types of networks, were not perceived
as being more sa..tisfying as a function of greater autonomy. However,
the networks differed in one important way--decentralized structures
permitted communication among all the members whereas in centralized
nets the peripheral members were isolated, It seems that individuals
who interact during non-controversial problem solving will experience
greater liking for each other when compared with participants who
contribute information to a coordinator but cannot communicate among
themselves.

A number of implications about the task-network relationship
can be drawn from the evidence presented so far.- However,
generalizations from the problems used in this experiment must be
limited. Although the arithmetic problems were associated with more

task and communication demands than the symbol identification
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problems, they differed in degree rather than in kind. Both types of
tasks required the collection of information at one location and had
only one solution which could be verified without difficulty. Omitted
from this study was the class of problems with many solutions; the
correctness of each potential solution would not be immediately
verifiable {e. g, human relations problems, political issues).

Many of the problems encountered by groups, however, fall
into the '""routine' category of the tasks used in this study. When the
task is relatively simple, a centralized network is adequate for both
planning and subsequent problem solving. The findings.indicated that
the increased time taken to plan a procedure for solving symbol
identification tasks in unrestricted structures did not yield a more
effective method than the one devised in restricted nets. Groups
formulated centralized procedures independently of the type of net-
work. The only advantage that the unrestricted network offered was
that mutual liking among the participants was greater in this open
system than under conditions where members were isolated from
each other.

As the complexity of the problem increases, determining the
most favorable communication structure becomes difficult. For
problems that require the performance of operations in addition to the
routine collection of data in one location, it is probably advantageous
to use a decentralized communication system during the planning

period. It is too easy for the group leader in restricted networks to

Al



100
decrease saturation potential by limiting discussion or summarizing
the contributions of others. Although this behavior did not prevent
centralized groups in the present experiment from devising the same
procedure as formulated in decentralized siructures, attempts by the
central member in a restricted network to reduce saturation may in-
hibit planning when the task is more complex than arithmetic problems.

The optimum communication structure for the operational phase
of complex piroblem solving will depend on a number of considerations.
Though all groups in this study established centralized procedures
where one member received data from all others and then performed
the required arithmetic operations, it does not follow that the
centralized method necessarily should be used in a restricted com-
munication network. This is so because the position in a restiricted
net that integrates the material and completes the task is vulnerable.
As Mulder (1960) suggests, a disturbance in the functioning of the
central member will quickly disrupt the group operation. However,
whereas Mulder indicates that the potential for this vulnerability is
high only at the beginning of the work period, the view taken here is
that a central position can become inoperative during any phase of
problem solving. It is obvious, therefore, that if a breakdown in the
central link occurs, there will be a need to develop a new set of con-
nections among the remaining members. In a restricted environment,
establishing these new channels may require much time and effort.

A decentralized structure, however, has alternate channels which may
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be used to bypass a nonfunctional member,

o It also seems that whereas members of groups operating in
restricted networks have little control over the potential vulnerability
of 2 member occupying a coordinating position {e.g. replacing a leader
who cannot perform the required operations), participants in de-
centralized systems are aware that a new coordinator may be substituted
for an undesirable one. There is some evidence to support this con-
tention. In the present study, five decentralized groups discussed the
need to select the most competent member as the task coordinator.

In four of these groups it was discovered that participants other than
the leader were skillful in solving arithmetic problems. These in-
dividuals, rather than the appointed leaders, coeordinated the problem
solving activities,

A potential disadvantage of the unrestricted network is that it
furnishes channels for the transmission of excess messages during
routine complex problem solving. In this study, group members pre-
. pared and communicated these messages while the leader or coordinator
was performing arithmetic operations on the data. Although in
similar circumstances other task related responsibilities can be
provided to fill the members! time, it will be difficult to eliminate
excess messages since an open system encourages their preparation
and transmission. Such irrelevant behavior may decrease group
productivity if it successfully competes with the task activity for the

participants! attention.
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The complex problems used in this study, however, were of
such a nature that the type of communication network in which they were
solved did not seem to affect productivity. Groups in both centralized
and decentralized communication systems achieved the same level of
performance. As with simple problems, the only advantage that the
unrestricted network had over the restricted structure was that it
promoted a higher degree of mutual liking among the group members.
Generalizing to other comple;c tasks that require a centralized probliem
solving procedure, it seems that a decentralized network is needed in
the operational period when the characteristics of the problem
necessitate protection against a system breakdown. On the other hand,
a restricted system may be advantageous in those situations where the
transmission of irrelevant communications will inhibit the achieve-
ment of optimum group productivity and where the probability is low
that the centra:l position will become inope rative.

In light of this new information it is now possible to reconcile
the Shaw-Mulder controversy. For simple problems, as the two
theories predict, centralization is adequate in both the planning and
operational phases of problem solving. On the other hand, Shaw con-
tends that complex problems will be solved more effectively in de-
centralized nets whereas Mulder indicates that a centralized decision
structure is needed in order to solve these tasks with optimum
efficiency. Here it is necessary to distinguish between Mulder's

decision structure or procedure and Shaw's communication structure.
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It seems that Mulder is correct in proposing a centalized procedure
for solving the complex tasks used in this study. All groups selected
this method; some groups chose this procedure after a careful evalua-
tion of alternatives. Although it may be that a centralized procedure
is optimum for the operational phase of all tasks in the category re-
‘presented by the arithmetic problems, even tasks of a much more
complicated nature where many individuals perform various kinds of
operations on the data, it is our contention that the organizational
period should be sufficiently flexible to allow the group to consider all
possibilities before formulating a method. This can be accomplished
in the unrestricted communication network as proposed by Shaw.

If a centralized complex problem solving method is developed
in the planning period as Mulder would predict, it can be executed
during the operational phase in either a restricted or unrestricted net-
work, The structure used will depend on such aspects of the task
situation which were not fully considered by Shaw and Mulder as
vulnerability of the central position in the restricted net and the trans-
mission of irrelevant communications in the unrestricted net. How-
ever, it should be pointed out that if a decentralized procedure is
formulated, then an unrestricted net is preferred in th.e operational
period.

The second objective of this research was to determine the
extent to which the kind of leadership operating in a group modifies

the effects of network and task variables. A part of this aim was to



104

explain the inconsistency between Shaw!s {1955) finding that
authoritarian controlled groups performed more efficiently than

nonauthoritarian-led groups in the same communication network and

—

the many studies conducted in other settings that reported democratic
leadership to be more effective than authoritarianism. The leader-
ship type -communication network relationship was clarified when
these variables were examined in the organizational and operational
phases of problem solving.

When the phases of problem solving were separated,
authoritarian-led groups required less time for planning than
democratic-led groups whereas the f mer were less efficient in solving
the tasks. Apparently, a combined score of organizational and opera-
tional performance as used in Shaw's experiment was not an adequate
measure of group effectiveness, It seems that the effect reported in
his study represented an artifact of an experimental situation where
planning and working on the problems were confounded (i.e. the
proportion of time devoted to each of the two phases of problem solving
could not be determined from his data).

Although authoritarian methods generally are associated with
fewer organizational demands than democratic procedures, the extent
of the group’s communication requirements are dependent on the type
of network in which itis functioning. The communication structure
which the authoritarian leader prefers already exists in the restricted

net. The characteristics of this network permit an easy introduction
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of a centralized problem solving procedure. On the other hand, the
authoritarian leader must impose structure on the open-channeled de-
centralized system. It follows, therefore, that considerable time and
effort must be expended to establish authoritarian control when the group
has a relatively unrestricted.communication network. The results of our
study support this assumption. Apparently, authoritarian behavior signi-
ficantly shortens the planning period onl;_\r when the communication
structure is already restricted,

A democratic leader functioning in a centralized communication

L

network is confronted with an organizational task similar to that of a;l
authoritarian leader in a decentralized net. The type of network which is
most suitable for democratic activities is an unrestricted system. In
order to establish a nonauthoritarian process in a centralized net, much
work is required to overcome structural restrictions, However, as the
democratic leader attempts to increase participation for peripheral group
members, he increases the probability of saturating his own position.
The results indicated that in order to avoid a system breakdown that
would occur if original messages were transcribed and relayed, the
leader selectively condensed the messages from other members and then
transmitted these summaries. It will be shown in the course of the dis-
cussion that the nonauthoritarian leader's organizational behavior in
restricted nets, although limiting the free flow of information, did not
prevent the establishment of a democratic atmosphere.

As stated previously, it was found that democratic-led groups

solved the problems more efficiently than groups with authoritarian
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control. It was hypothesized that this difference would be a function
of (1} the efficient decentralized problem solving procedure that would
be devised by democratic-led groups during the planning period as

‘ opposed to the inhibiting centralized method formed by authoritarian
leaders, (2} the tendency for work to be distributed equally or accord-
ing to ability in the democratic-led groups when compared with
authoritarian-led groups where data are concentrated in one position,
and (3) the need by members of democratic-led groups to work hard to
implement the shared procedure to whose selection they contributed as
contrasted with the minimal effort exerted by members of
authoritarian-led groups who have no commitment to the imposed
method. However, the factors attributed to democratic-led groups
should op-erate at an optimum only in decentalized groups. Non-
authoritarian leadership should have difficulty overcoming the barriers
in a relatively restricted system. Therefore, democratic leadership
was expected to achieve better group performance in decentralized
networks relative to centralized nets.

The results showed, however, that democratic-led groups
performed more efficiently than authoritarian-led groups independently
of the degree of network centrality. This finding is explained by the
failure of two of the anticipated determining factors to operate in thée
groups. It was anticipated that democ_ratic leadership would lead to
.the formation of decentralized problem solving procedures in un-

restricted networks and to limited decentralized methods in restricted



107
nets. On the other hand, authoritarian-led groups were expected to
develop centralized operational procedures. As already noted, how-
ever, all groups in all conditions formed centralized problem solving
methods._ Apparently, democratic-led groups in both the restricted
and unrestricted situations decided that the problems were of such
a nature that it would be more efficient to limit group participation
in favor of cental coordination.

It also was thought that the distribution of work equally or
according to ability would contribute to superior performance in
democratic-led decentralized groups. In six of the twenty unrestricted
groups with nonauthoritarian leadership, a participant other than the
leader was chosen as the task coordinator. Four of these coordinators
were selected because of their proficiency in executing operations re-
quired by the task, However, the results showed that the performance
of these members did not increase average efficiency of the
democratic-led decentralized groups to a point significantly above the
effectiveness level achieved by democratic-led centralized groups.
That not all democratic-led de céntralized groups considered selecting
the most competent individual as task coordinator or the possibility
that those who were chosen as coordinators did not have significantly
better skills than the leaders selected at random probably account
for this finding.

The results showed that nonauthoritarian-led groups did not

develop decentralized problem solving procedures where work was
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distributed equally or according to ability. Since 2ll groups used a
centralized problem solving procedure and all information was channeled
to the leader or task coordinator, the speed with which information was
sent to the central position and the speed with which each member
pressed the switch upon receipt of the correct answer seems to be the
only factor that could account for the leadership effect.

The operational behavior of members in different leadership
conditions appears to be a function of the process used to develop the
problem solving procedure during the organizational period. In
democratic-led groups the members chose a centralized procedure
whereas in authoritarian-led groups the centralized method was
imposed. Members of democratic-led groups were motivated to work
hard by a need to implement the procedufe to whose selection they
contributed whereas members of authoritarian-led groups had no
commitment to the method. A commitment to implement the procedure
caused members of democratic groups to send their information to the
leader and report the correct answer significantly faster than members
of authoritarian-led groups. It also should be pointed out that since
democratic-led decentralized groups did not perform better than
democratic~led centralized groups, the organizational process in the
latter groups, where the free flow of information was limited, did not
prevent members from developing an operational method to which they
were committed.

One also might argue, however, that a difference in problem
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solving competence between democratic and authoritarian leaders
or task coordinators would explain the observed leadership effect.
The skill of the leaders or coordinators did not contribute to
differences in operational effectiveness between conditions for two
reasons. First, since leaders were selected randomly, the problem
solving aptitudes of these participants should be distributed normally
in each of the conditions. Second, it was found that when members
other than the leader were selected to solve the problems, the per-
formance of their groups were not significantly better than comparable
groups where the leader served as coordinator.

Members of democratic-led groups were more satisfied with
all aspects of the organizational and operational phases of problem
solving when compared with members functioning under authoritarian
control. The freedom to determine the problem solving procedure
which was experienced by members of democratic-led groups on the
‘one hand and .the subjection to control experienced by members of
authoritarian-led groups on the other hand seems to explain the
differeuce in organizational satisfaction,

Degree of satisfaction in the operational period is probably a
function of both the planniné process in the organizational period and
experiences in the actual task situation. In the problem solving pericd,
democratic-led groups were given the opportunity to put the procedure
that theydeveloped into effect. Since errors were seldom made and

the groups did not have information relating their performance to a
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standard, iE r::‘an‘bc assumed that members perceived that they were
performing well rather than poorly. Therefore, members of democratic-
ied groups received satisfaction from the knowledge that they success-
fully implemented their procedure. On the other hand, mém}aers of
authoritarian-led groups were reguired to carry out an imposed problem
solving procedure. Although members serving under authoritarian
leaders may also have perceived that they were doing well since their
groups seldom made errors, it appears that satisfaction is greater
when the individual experiences the success of his own decision rather
than when he most vicariously experience the success of another person's
judgment.

It was expected, however, that the leadership effect on satis-
faction would be modified in both the organizational and operational
phases of problem solving by the degree of communication network
cengéﬁ%ity. Thle authoritarian leader reduces considerably the potential
level of independence for members of unrestricted groups by imposing
centralization, but movement to the levels found in restricted groups
may be prevented by the presence of open channels which are sources
of freedom. On the other hand, members of unrestricted democratic-led
groups should experience significantly greater satisfaction than members
of democratic-led groups with restricted nets since the type of system
which the nonauthoritarian leader prefers, one where there is a iree

flow of information and everyone has opportunities for freedom of

action, is enhanced by decentralization and impeded by centralization.
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Contrary to our prediction, the results showed that members of
democratic-led groups were more satisfied than members of groups with
authoritarian control in both phases of problem solving independently of
the type of network in which they were working. It seems that the
method used by democratic leaders to overcome structural barriers in
centralized nets (i.e. selective summarization of individual contribu-
tions} did not prevent the members from experiéncing freedom of action.
Since both restricted and unrestricted democratic-led groups selected
a centralized problem sclving procedure, degree of member operational
satisfaction was influenced by the same factor in all of these groups
{i.e. the satisfying experience of bringing the procedure to successful
fruition).

The experiment also was concerned with determining the degree
to which leadership modifies the effects of the group task on organiza-
tional and operational performance. The results showed that planning
requirements were greater for complex tasks than for simple tasks
independently of the type of group leadership. Although no formal predic-
tion was made, it was suggested that democratic-led groups with simple
problems might require more organizational time and messages when
compared with democratic-led groups with complex tasks if the former
expended excessive time and messages choosing between a centralized
or decentralized procedure; the latter groups were expected only to
consider procedures where the work is distributed equally or according

to ability. However, all democratic-led groups selected centralized
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procedures and ninety per cent of these groups also considered a de-
centralized procedure in the course of planning. Since the form of the
planning discussi_on in democratic-led groups was similar for both
complex and simple problems, the greater task and communication
demands associated with the former problems when contrasted with the
latter problems was the factor that determined the observed difference
in organizational performance between tasks.

As predicted, the difference in operational performance betweer_x
groups with authoritarian leadership and groups with nonauthoritarian
leadership was greater under conditions of high task complexity than
under low task complexity. Achieving solutions to complex tasks was
expected to be negatively affected in authoritaria.n-ied groups by both the
network saturation resulting from the centralized procedure dictated by
the leader and the members' lack of commitment to the method. Effective-
ness would be positively influenced in democratic-led groups by both the
.shared decentralized procedure and the members?! motivation to work
hard to implement the method to whose selection they contributed. Since
all groups used a centralized problem solving procedure, the difference
in performance found between democratic and authoritarian-led groups
with complex tasks is attributed to the greater speed with which the
members of the former groups worked. Simi:le problem solving in
democratic-led groups was not influenced significantly by increased
work effort because of the minimal demands associated with theée tasks.

Il.eadership also influenced the number of excess messages sent
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by groups in unrestricted communication nets. Although members of
authoritarian-led groups sent more irrelevant messages than participants
in democratic-led groups, the difference was greater for complex tasks
than for simple tasks. Since excess messages were transmitted while
the leader or coordinator was solving the tasks, the greater time re-
quired to complete complex problems when compared with simple
problems gave members of groups with the former tasks more oppor-
tunities to send irrelevant communications.

In addition to sending the most excess messages, members of
decentralized authoritarian-led groups with complex problems were the
only participants exchanging communications which expressed dis-
satisfaction with the leader and procedure. For example, a member of
one group requested support for a proposed seizure of control but was
discouraged by the other participants. It seems that the activities of
members in these groups were a reaction to the frustration experienced
in both phases of problem solving. Their organizational period consisted
of being subjected to an uncompromising leader who dictated a
centralized task procedure. In the operational period they were forced
to accept the answer given by the authoritarian leader. As Shaw {1964)
reported, it is easier to accept another person’s solution when the
problem is simple than when it is complex.

The results of this study indicate that the communication
structure modifies the effects of task and leadership variables on group

performance and satisfaction. The experiment also shows that it is
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necessary to distinguish between degree of network centrality and
degree of procedure centrality; the degrees of centrality of the com-
munication structure and the method may or may not be similar. A
synthesis of the findings leads to some general conclusions about the
relationships between network structure and other variables in the or-
ganizational and operational phases of problem solving and also suggests
research problems for further exploration.-:

When it is feasible to control the problem solving situation, the
group should plan a strategy for completing the task during a formal
organizational period. Separating problem solving into organizational
and operational phases has the advantage of reducing the pressure that
individuals may feel to begin work immediately on the task. It seems
that the most efficient procedure is developed when the participants have
sufficient opportunities to congider all task and situational requirements.
The present study showed that the network saturation which occurred in
previous experiments where complex problems were solved in
restricted communication structures (e. g. Shaw, 1954a) could be
neutralized by effective planning.

The type of leadership that is most effective during the planning
period encourages the members to develop an efficient procedure that
they are committed to implement. Democratic leadership can be
practiced in both centralized and decentralized comrmunication systems.
However, the form that the behavior takes varies as a function of net-

work centrality. When the communication structure is restricted, the
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democratic leader selectively condenses individual contributions and
transmits these summaries to the membe“rst Although this behavior
tends both to control network saturation and limit the free flow of in-
formation, it does not prevent the group from making a decision. On
the other hand, a democratic leader in an unrestricted network promotes
an open dialogue among the participants while acting as coordinator only
at critical points in the discussion. The most appropriate communica-
tion network and associated mode of democratic leadership in a given
situation is a function of the problem requirements.

Effective planning for problems with minimal task and com-
munication demands is accomplished by a democratic leader operating
in a restricted network. Although democratic organizational require-
ments for simple tasks are generally not greaiter in decentralized nets
when compared with centralized structures, the latter is preferred for
two reasons. First, the unrestricted net does not enhance the planning
process for these problems. Since simple tasks are not likely to cause
network saturation, the only potential advantage that a decentralized
network offers is greater structural independence. However, structural
indepenﬁence in the organizational phase of simple problem solving does
not lead to the development of a more efficient procedure or greater
general satisfaction when compared with restricted situations.

The second reason for suggesting a restricted planning environ-
ment for simple tasks is r‘elated to the operational procedure and the

communication network in which this method is executed. It is assumed
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that the group will develop a centralized procedure for solving simple
tasks during the organizational process. Therefore, a decentralized
communication system is not needed in the operational period because
increased structural independence is not associated with more efficient
simple problem solving and there is low probability that the minimal
task demands will lead to network saturation. On the other hand, the
restricted network will reduce the possibility of members communicat-
ing irrelevant messages that may cause a decrease in productivity.
Since simple tasks should be solved in a centralized communication net,
it would be hazardous to use a decentralized network for planning. Cohen,
Bennis and Wolkon {1962) found a significant decrease in member satis-
faction when groups were shifted from an unrestricted to restricted net-
work.

Although democratic leadership is suggested for simple problem
solving, i£ should be noted that in the present study this form of behavior
did not produce a superior procedure or lead to significantly better group
performance when compared with authoritarian control. On the contrary,
the democratic-led groups required more time and communications than
authoritarian-led groups during the organizational period. However,
members of the former groups were significantly more satisfied with all
aspects of problem solving than members of the latter groups. To the
extent that satisfaction is related to performance and other components
of the work period, productivity may be influenced by satisfaction in a

work period of greater duration than that used in this experiment. It
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would be interesting to determine whether there is a decrease in group
productivity over time as a function of authoritarian leadership.

When the task requires the performance of operations more
complex than-collecting data at one location, democratic planning should
be accomplished most effectively in an unrestricted communication
system. Although in this 'study the unrestricted network did not facilitate
the development of a more efficient procedure than the one formulated in
the centralized structure, the leader in a restricted net may not be able
to maintain a democratic environment when the task is more complex
than arithmetic problems. It is expected that as the saturation potential
increases for the central position of the restricted net, the leader will
be required to protect his position by reducing the degree to wl.n'.ch t};e
members influence decision making. On the other hand, the unrestricted
not not only perrnits the continuation of optimum group participation with
increasing task complexity, but also encourages the development of a
procedure where work is distributed according to ability. Such divisien
of responsibility may not lead to more ;ffi-cient performance {e.g. in
the present experiment democratic-led groups that chose task
coordinato';'s did not perform significantly better than democratic-led
groups in which the appointed leader solved the problems}),but it seems
that the potential for reassignment of work éan reduce the probability of
a decrease in group productivity.

The task and communication requirements generally determine

the type of procedure that is developed for solving complex problems.
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A decentralized procedure requires an unrestricted communication
system whereas a centralized procedure can be put into operation in
either a restricted or unrestricted communication net. If the central
position in the centralized procedural arrangement is vulnerable, a
decentralized communication system is preferred. On the other hand, a
restricted structure should be used if there is low probability of a
procedural breakdown and it is thought that the communication of excess
messages among the members will cause a decrease in productivity.
However, shifting from a decentralized planning methed to a centralized
operational communication system may cause a significant decrease in
member satisfaction {Cohen et al., 1962).

In the present study démocratic-led groups in both centralized
and decentralized nets derived only centralized procedures for solving
complex problems. Furthermore, network centrality did not influence
the efficiency with which these groups completed the tasks. Research
is needed to determine (1) the type of methods that are formulated by
democratic-led groups in various communication networks for solving
tasks with requirements more demanding than the performance of
arithmetic operations, and (2) the effectiveness of the procedures that
are developed for these problems,

One of the assumptions of this thesis is that authc;;ritarian behavior
generally does not lead to maximum group effectiveness. Under certain
circumstances where re5ponsé time is at 2 minimum ‘e. g. during an

emergency) the leader may consider it necessary to limit member
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participation in decision making. The results of this study provide some
evidence that the effgcts of this behavior will be a function of network
centrality and task complexity. Control is easily instituted in a restricted
communication structure, On the other hand, when the net is de-
centralized the leader who dictates a procedure may have to overcome
resistance, It was found that in a decentralized network, the time and
communication requirements for introducing organizational control did
not differ from the requirements for implementing the democratic
process. Furthermore, whereas simple problem solving was not affected
significantly by type of leadership, complex tasks were solved more
efficiently in groups with democratic leadership when compared with
groups with authoritarian control. This analysis shows that with in-
creasing problem complexity and decreasing communication restrictions,
the probability that authoritarian behavior will succeed decreases. There-
fore, the use of authoritarian behavior for the purpose of achieving a
quick reaction to a relatively complex situation will be counter-productive.
Admittedly, the data from which we are generalizing was not obtained
from a situation where individuals were required to take immediate
action. It will be necessary to determine whether effects similar to
those found in the present study are obtained when an authoritarian
leader organizes a group in an emergency situation.

As we continued further in our generalizations, the tendency was

to describe the ideal where the problem solving situation is controlled.
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In many instances, however, the communication system is fixed and
the problem solving procedure must be implemented within the limits
of the structure. For example, a decentralized problem solving pro-
cedure developed for a complex task may have to be modified for a
centralized communication network. What emerges most clearly from
this study, however, is the minimal importance of static communication
structure when compared with the dynamic nature of leadership behavior.
The potential or lack of potential for saturation and independence in a
given communication network are not the primary factors determining
group effectiveness. Performance and satisfaction are a function of the

independence and saturation that are experienced by the members, and

the experiences of the members are directly related to the leader’s
behavior in all phases of problem solving. A democratic leadler can
reduce the saturation potential of a centralized communication net while
increasing independence for members working in this system. On the
other hand, an authoritarian leader can reduce freedom of action for
participants in an unrestricted structure and at the same time increase
the probability of network saturation. Although the communication net-
work may define the limits within which the group must work, the leader-
ship has considerable leeway in maximizing or minimizing the positive

and negative aspects of a given communication structure.



V. SUMMARY

This study focused on the extent to which communication structure
modifies the effects of task and leadership variables on group per-
formance and satisfaction. Within this framework the major issues of
communication network research were explored. In one controversy,
Shaw contends that optimum efficiency is achieved by performing simple
problems in restricted networks and complex tasks in unrestricted nets,
whereas Mulder postulates that a centralized decision structure is more
effective regardless of network type or task complexity. A second
problem was the inconsistency between Shaw!s finding that authoritarian-
led groups performed more efficiently than nonauthoritarian-led groups
in the same network and the many experiments conducted in different
settings that reported democratic leadership to be more eiffective than
authoritarianism. It was indicated that a better understanding of the
relationship between communication structure and other variables can
be gained by examining thém in both the organizational and operational
phases of problem solving.

The investigation used a 2x2x2 factorial design involving twe
kinds of communication structure (relativély unrestricted or decentralized
and relatively restricted or centralized), two types of tasks {complex

and simple) and two types of leadership (authoritarian and
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nonauthoritarian). In phase one of each experimental session the
leader organized the participants (organizational period}; in phase two
the groups solved the problems (operational period).

In the organizational period centralized groups required less time
and transmitted fewer messages when compared with decentralized
groups. In the operational period, however, network centrality did not
have a significant effect on performance. The latter finding was attri-
buted to the centralized procedure formed by all groups. For complex
problems, the open channels in the unrestricted net not only served as
protection against vulnerability in a coordinating position but also en-
couraged the preparation and transmission of excess messages.

These resulis suggest a possible reconciliation of the Shaw-Mulder
controversy. For simple problems, centralization is adequate in both
phases of problem solving. Considering complex tasks, it is necessary
to distinguish between Mulder's decision structure or procedure and
Shaw's communication structure. Although the data showed that Mulder
is correct in proposing a centralized operational procedure for solving
the complex tasks used in this study, only the decentralized network
as proposed by Shaw permits the organizational flexibility necessary for
the group to consider all possibilities before formulating a method. A
centralized complex problem solving method can be implemented during
- the operational phase in either a restricted or unrestricted network
depending on vulnerability of the centrél position in the former and the

transmission of excess communications in the latter.
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Authoritarian-led groups required less time for planning than
democratic-led groups, whereas the former were less efficient in
solving the tasks. It was suggested that a combined score of organiza-
tional and operational performance as used in Shaw's experiment was
not an adequate measure of group effectiveness.

The difference in organizational requirements between groups
with decentralized nets and groups with centralized nets was greater
under conditions of authoritarian control than under democratic leader-
ship. In the operational period, the difference in performance between
groups with authoritarian leadership and groups with nonauthoritarian
legdership was greater under conditions of high task complexity than
under low task complexity. Members of democratic-led groups were
more satisfied than members of authoritarian-led groups in both phases
of problem solving.

Based on these findings democratic leadership behavior is
recommended for both simple and complex problem solving situations.
The organizational and operational phases of simple problem solving
can be accomplished effectively in a restricted communication network.
For complex problem solving, planning should be conducted in an un-
restricted communication system. A decentralized procedure for
solving complex tasks requires an unrestricted network whereas a
centralized procedure can be implemented in either a restricted or un-

restricted net.
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APPENDIX 1
ESTABLISHING THE LEADERSHIP MANIPULATION
{Analysis of Preliminary Data)
Table 1

INTERCORRELATIONS OF LEADER BEHAVIOR .
SCALES (Members N = 144)
(Preliminary Study)

" Scale -‘ 2 3 4
1 . 39% LAL% . 45%
2 .31 . 35%
3 . 43%

*P_ <,01



Table 2
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MEAN RATINGS OF LEADER BEHAVIOR
{Preliminary Study)

Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel
Nonauthoritarian 26. 72 25.72 28.11 28.50
Aythoritarian 17.17 17.56 18. 00 17.89
Table 3

SUMMARY OF THE ANALYSIS OF VARIANCE OF
MEMBER RATINGS OF LEADER

BEHAVIOR

{Preliminary Study)

Mean
Source df Square F P
Task Complexity (T) 1 192. 00 1,10
Leadership Type (L) 1 9976. 33 56, 95 <.01
Communication Structure (C} 1 .75
Tx L 1 60. 75
Tx C 1 4. 08
LxC 1 4, 08
Tx LxC 1 26.59
Within 40 175.17




MEAN RATINGS OF ORGANIZATIONA L SATISFACTION

{Preliminary Study)

Table 4

(LEADER)

R
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Leadership Complex Problems Simple Problems
Type Comecon Wheel Comcon Wheel

With Planning Period

Nonauthoritarian 6.17 6. 83 5.50 6.50

Authoritarian 7.67 6. 17 6.17 5.83

With Ieader (Self) ‘

Nonauthoritarian 8.33 8.17 6.67 7.83

Authoritarian 8.33 8.17 7.00 6.83

With Other Group Members

Nonauthoritarian 8. 00 7.17 6.83 7.50

Authoritarian 6.50 6. 67 7. 67 8. 00




MEAN RATINGS OF OPERATIONAL SATISFACTION

(Preliminary Study)

Table 5

(LEADER)
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Leadership Complex Problems Simple Problems
Type Comcon Wheel Comcon Wheel

With Problems

Nonauthoritarian 6.17 5.50 8. 00 5.83

Authoritarian 6.67 7. 33 6.17 5.17

With Job

Nonauthoritarian 7.17 8. 33 6.33 8. 33

Authoritarian 7.50 7. 00 7.67 7.17

With Leader {Self)

Nonauthoritarian 7. 00 7. 50 6.83 8. 33

Authoritarian 8.83 8. 00 8.17 7. 67

With Other Group Members

Nonauthoritarian 7.50 6.83 7.83 8.17

Authoritarian 7.83 6.83 7.83 8.17




SUMMARY OF THE ANAILYSES OF VARIANCE OF RATINGS
OF ORGANIZATIONAL SATISFACTION (LEADER)

Table 6

SPreliminary Study)
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Source daf Mean F P
Square

With Planning Period
Task Complexity (T) 1 6. 02
Leadership Type (L) 1 . 52
Communication Structure {C}) 1 . 02
Tx L 1 .52
TxC 1 1.69
LxC 1 9.19 1.29
TxLxC i .52
Within 40 7.11
With Leader (Self)
Task Complexity (T) 1 16, 33 3.86
Leadership Type (L) 1 . 33
Communication Structure (C) 1 . 33

"Tx L 1 . 33
TxC 1 1.33
LxC 1 .02
Tx L xC 13 2.67
Within 40 4,23
With Other Group Members
Task Complexity {T) 1 2.08
Leadership Type (L) 1 .33
Communication Structure (C) 1 . 08
Tx L 1 8. 33 2.46
T x C 1 2. 08
LxC 1 .33
TxLxC 1 1. 36
Within 40 3. 38




——

SUMMARY OF THE ANALYSES OF VARIANCE OF RATINGS

Table 7

OF OPERATIONAL SATISFACTION (LEADER)
(Preliminary Study)
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Mean
Source daf Square F P
With Problems
Task Complexity (T} 1 .19
Leadership Type (L} 1 . 02
Communication Structure (C) 1 7. 52 1,62
Tx L 1 17.52 3.78
TxC 1 7.52 1.62
LxC H 4. 69 1,01
TxLxC 1 .02
Within 40 4, 64
With Job
Task Complexity (T) 1 .19
Leadership Type (L) 1 .52
Communication Structure {C) 1 3. 52
Tx L 1 1.02
TxC 1 . 52
LxC 1 13, 02 2.18
TxLxC 1 . 52
Within 40 5. 96
With Leader (Self)
Task Complexity (T) 1 . 08
Leadership Type (L) 1 6. 75 2.27
Communication Structure (C) 1 .33
Tx L 1 2,08
Tx C 1 1,33
LxC Ed 8.20 2.76
TxLxC 1 .48
Within 40 2. 97
With Other Group Members
Task Complexity (T) 1 6. 75 2.19
Leadership Type (L) i . 08
Communication Structure (C} 1 .75
Tx L 1 . 08
TxC 1 4, 08 1, 32
LxC 1 . 08
TxL=xC 1 .10
Within 40 3.08




APPENDIX O
WALL CHARTS DISPLACED IN BOOTHS

A, Comcon Wall Chart

Yellow

Communication
Channels
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B. Wheel Wall Chart

Yellow Leader

White

Communication
Channels



APPENDIX III

SAMPLE PROBLEM CARDS

A. Simple Problem

SAMPLE PROBLEM - YELLOW

ANE R0,

SAMPLE PROBLEM - RED

ANV

>K
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A, Simple Problem (continued)

SAMPLE PROBLEM - WHITE

+ O A

SAMPLE PROBLEM - BLUE

0 A+ %
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B. Complex Problem

SAMPLE PROBLEM - YELLOW

A furniture manufacturer is interested in determin-
ing the total number of items he can produce in one
day. What is the total?

Each member of the group has a different set of in-
formation. All the information is needed to solve
the problem. Your information is:

Five men work in the desk department.
Each man in the chair department can produce
seven chairs per day.

A) 87 B) 96 C) 102 D} 98 E) 94

SAMPLE PROBLEM -~ RED

A furniture manufacturer is interested in determin-
ing the total number of items he can produce in one
day. What is the total?

Each member of the group has a different set of in-
formation. All the information is needed to solve
the problem. Your information is:

Ten men work in the chair department.
Fach man in the bookcase department can produce
one bookcase per day.

A) 87 B) 9 C) 102 D) 98 E} 94
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B. Complex Problem (continued)

SAMPLE PROBLEM - WHITE

A furniture manufacturer is interested in determin-
ing the total number of items he can produce in one
day. What is the total?

Fach member of the group has a different set of in-
formation. Al the information is needed to solve
the problem. Your information is:

Two men work in the table department.
Four men work in the bookcase department.

A) 87 B) 9 C) 102 D} 98 E)9%4

SAMPLE PROBLEM - BLUE

A furniture manufacturer is interested in determin-
ing the total number of items he can produce in one
day. What is the total?

Each member of the group has a different set of in-
formation. All the information is needed to solve
the problem. Your information is:

Each man in the desk department can produce four
desks per day.
Each man in the table department can produce one
table per day.

A} 87 B) 9 C) 102 D) 98 E) 94
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APPENDIX IV

Color Code
PART 1

Part of our research involves finding out how people feel when they per-
form certain tasks when working in small groups. It is extremely im-
portant, therefore, that you answer the following questions as honestly
as possible. Do not put your name on this sheet, since the questionnaire
is anonymous,

EACH QUESTION IS FOLLOWED BY A NINE POINT SCALE. PILEASE
CHECK THE BOX WHICH BEST INDICATES YOUR ANSWER.

QUESTIONS 1-3 REFER TO THE PLANNING PERIOD

1. How did you feel about the planning period? Indicate on the scale
directly below how much you liked or disliked the planning period.

LIKE DISLIKE

2. How did you feel about the leader during the planning period? Indicate
on the scale directly below how much you liked or disliked the leader
during the planning period.

-

LIKE DISLIKE

3. How did you feel about the other group members (other than the
leader) during the planning period? Indicate on the scale directly below
how much you liked or disliked the other members during the planning
period.

LIKE DISLIKE

QUESTIONS 4~7 REFER TO THE PROBLEM SOLVING PERIOD

4. How did you feel about the problems your group was asked to solve?
Indicate on the scale directly below how much you liked or disliked these
problems.

LIKE DISIIKE

5. How did you feel about your job in the group during the problem solv-
ing period? Indicate on the scale directly below how much you liked or
disliked your job during the problem solving period.

LIKE DISILIKE
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Part 1 {continued)
6. How did you feel about the leader during the problem solving period?
Indicate on the scale directly below how much you liked or disliked the

leader during the problem solving period.

LIKE DISLIKE

7. How did you feel about the other group members (other than the
leader) during the problem solving period? Indicate on the scale directly
below how much you liked or disliked the other members during the
problem solving period. )

LIKE ' DiSIJKE

PART 2

We are interested in finding out the degree to which various activities
were characteristic of the leader during the experiment. Indicate the
extent to which each activity was characteristic or not characteristic
of the leader by checking the appropriate box on the scale.

l. Encouraged group discussion and decision. —

CHARACTERISTIC NOT
CHARACTERISTIC

2. Helped to integrate the contributions of group members.

CHARACTERISTIC NOT
CHARACTERISTIC

3. Facilitated communication between members.,

CHARACTERISTIC NOT
CHARACTERISTIC

4, Acted in a helpful and supportive manner.

CHARACTERISTIC NOT
CHARACTERISTIC




ANALYSES OF VARIANCE RESULTS OF SATISFACTION
RATINGS (LEADER)

APPENDIX V

A. Summary of the Analyses of Variance of Ratings of

Organizational Satisfaction {ILeader)
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Source

daf Mean F P
Square

With Planning Period
Task Complexity (T} 1 2.11
Leadership Type (L) 1 2.81
Communication Structure (C) 1 . 31
TxL 1 . 31
T x C 1 .01
LxC 1 . 05
Tx LxC i .19
Within 72 5.28
With Leader (Self)
Task Complexity (T) 1 2.81
Leadership Type (L) 1 . 61
Comrnunication Structure (C) 1 5.51
TxL 1 1,51
Tx C 1 1,51
LxC 1 . 01
Tx LxC 1 .13
Within 72 6.12
With Other Group Members
Task Complexity (T) 1 1. 01
Leadership Type (L) 1 4.51 1.05
Communication Structure (C) 1 1.01
Tx L 1 3.61
TxC i . 01
Lx C 1 1.01
Tx LxC 1 1.03
Within 72 4,28




B. Summary of the Analyses of Variance of Ratings of
Operational Satisfaction (Leader)
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Mean
Source df Square F P
With Problems
Task Complexity (T) 1 11
Leadership Type (L) 1 . 61
Communication Structure (C) 1 .31
T x 1, 1 4.51 1,31
Tx C 1 3.61 1. 05
LxC 1 1.51
TxLxC 1 9,13 2.65
Within 72 3. 44
With Job
Task Complexity (T) 1 6. 61 1.24
Leadership Type (L} 1 .01
Communication Structure (C) 1 . 61
Tx L 1 .11
TxC 1 .11
LxC 1 1. 01
Tx LxC 1 4,53
Within 72 5.33
With Leader (Self)
Task Complexity (T) 1 1.51
Leadership Type (L) 1 .31
Communication Structure {C) 1 2.81
Tx L 1 11,
TxC 1 2.11
LxC 1 .31
TxLxC 1 . 33
Within 72 3. 41
With Other Group Members
Task Complexity (T) 1 2.81
Leadership Type {L) 1 1. 51
Communication Structure (C) 1 3.61 1. 06
Tx L 1 1,01
TxC 1 11
LxC 1 .11
Tx LxC 1 2.83
Within 72 3. 40




APPENDIX VI

MEAN NUMBER OF MESSAGES PER TRIAL COMPRISING CORE
'COMMUNICATION UNITS

Complex Problems Simple Problems
Trial Nonauthoritarian Authoritarian Nonaunthoritarian Authoritarian
Leadership Leadership Leadership Leadership
Comecon Wheel Comcon Wheel Comecon Wheel Comecon Wheel
1 6. 00 6,40 6.20 6. 30 6. 00 6. 00 6,10 6. 00
2 6.20 6.00  6.00  6.20 6.10 6.10 6. 20 6.20
3 6.10 6. 00 6.10 6. 00 6.00 6. 00 6.10 6.20
4 6.10 6, 00 6.20 6., 00 6.10 6.10 6. 00 6. 00
5. 6.10 6.20 6. 00 6.10 6. 00 6.00 6.10 6. 00

0¥1
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