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ABSTRACT

The present study investigated the effects of prior experience
of one group member on the performance.of the wheel network.
Groups participating in the experiment included four experi-
mental groups and a control group. The four experimental
groups included combinations of centrally or peripherally
trained Ss transferred to a central or peripheral position in
naive wheel networks. Dependent variables were measured in
four categories: time, number of messages, number of errors,
and individual ratings on a post-communication questionnaire.
The position occupied by the experienced Ss duriﬁg training
had no apparent effect on their transfer group's performance.
The network position of the experienced S in the transfer situ-
ation had a significant impact on his group's time to complete
the task and the number of messages they sent. Wheel network
groups consisting of one experienced group member in the cen-
tral position were significantly more efficient in solving sim-
ple tasks than were naive control'groups. No significant
differences were found between the ratings of the groups on
the five questionnaire items. Experienced central members
were found to have significantly higher ratings of their sat-
isfaction with ﬁosition in the group than weré experienced

peripheral members.
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When the nature of a specified task is such that it
requires the performance of a group rather than an individ-
ual, the problem of relationships among group members arises.
In the consideration of group relationships, communication
stands out as one of the more important aspects. In certain
group structures, interactions between members are restricted
and therefore, the type and direction of information flow is
limited. In more unrestricted groups, each member may be
able to communicate with every other member, thus placing the
type of communication structure in the hands of the group
itself. The type or pattern of communication channels imposed
on a small group is termed a communication net or network
(Cohen, 1961). Since any exchange of information between
group members must be accomplished through some available
communication channel, studies using communication networks
as experimental devices have proven beneficial'in the exami-
nation of the different aspects of small, problem-solving
groups.

The introduction of communication network research and
the network's subsequent influence on group performance was
the work of Bavelas (1948, 1950). Bavelas' early studies
both attempted to apply Lewin's concepts of topology to spa-
tial relationships between groups and to investigate the
effects of certain communication patterns on group structure

and efficiency. Bavelas was also responsible for the



suggested technique used for investigating group performance
in the laboratory--the communication network apparatus
(Shaw, 196l4),

The initial network studies, conducted for the most
part at the Massachusetts Insltitute of Technology, include
works of Bavelas and Barret (1951), Leavitt (1951), and
Christie, Luce, and Macy (1952). In general, the early
approach taken toward communication network research is well
illustrated by the experiment reported by Leavitt. He inves~
tigated several different dependent variables including
problem-solving efficiency, group satisfaction and structural
properties of the group in four different five-man network
organizations; the circle, chain, "Y", and the wheel (Fig. 1).
The tasks used in the study were simple symbol-identification
problems. FEach member of the group received a card contain-
ing five different symbols (a square, circle, diamond, etc.)
out of a possible set of six symbols. Each member received
a different combination of five symbols, but one symbol was
common to all cards. The task was to identify the symbol
commonly held by all five members. Leavitt's measurement of
group performance included time to solution of problem, num-
ber of errors, and the number of individual messages sent.
The study identified some of the differences between the
various types of communication patterns. The "Y" network

made the fewest errors (2.6), the circle net made the greatest



number of errors (16.6), with the wheel and chain both pro-
ducing intermediate error scores. Although the average
problem solving time did not differ significaﬁtly, a measure
of the fastest single trial indicated that the wheel was
considerably faster than the circle. More general conclu-
sions drawn by Leavitt inciude observations that the
communication pattern within each group affected their
problem solving ability, and that the characteristic which
best correlated with problem solving differences was the

extent to which the groups formed a centralized communication

pattern.
Circle. Chain nyv Wheel
Network Network Network Network

“ Fig. 1. Five-Man Network Organizations

The results of the experiments performed by Bavelas
(1950) and Bavelas and Barrett (1951) generally agree with
the conclusions. drawn by Leavitt. The work of Christie et al.
(1952), however, attempted to investigate a different aspect
of the network research (Shaw, 196%). Christie and his.

associates were primarily interested in certain mathematical



models connected with the networks. The tasks utilized in
the groups were number-identification problems similar to the
common symbol task mentioned earlier. 'To aid in testing
their models, the procedure was action-quantified. Subjects
prepared and transmitted messages simultaneously at specific
times. Besides the mathematical impliéations, the study
found no differences in the group work process of the chain
or circle groups and concluded that task completion with the
smallest number of messages transmitted was found in the
wheel.

These early works demonstrate quite well that group
performance is clearly influenced by the pattern of communi-
cation imposed upon them. Also clear from this research is
the fact that other variables influence group behavior besides
imposed network structures.

Since the introductory work, communication network
studies have dealt with a wide variety of communication vari-
ables. For the most part, the majority of ensuing network
research concentrated on dependent variables in four catego-
ries: (1) overall group efficiency measured by number of
errors made in each group, time required to complete the
task, or the number of messages conveyed; (2) organization of
groups in terms of structures utilized in handling informa-
tion, and the development and change of such structures over

times (3) leadership in the group includiﬁg both appointed



and emergent leaders; (4) individual member satisfaction of
the group recorded by reported morale or their desire to
remain group members (Candland, 1968)..

Although the majority of network studies have included
one or more of the four dependent variable categories men-
tioned above, many other dependent variables have been
studied (Glanzer & Glaser, 1961). Guetzkow and Simon (1955)
looked at message content as well as organizational stability.
Heise and Miller (1951) investigated the number of words
transmitted, concluding that number of words was a function
of network structure. Actual message content was looked at
by several investigators, including Leavitt (1951), Guetzkow'
and Simon (1955), and Guetzkow and Dill (1957). The major-
ity of network studies have not been limited to one dependent
variable, measuring instead two or more variables with speed
of task and number of errors clearly being the most widely
utilized measures.

Since the early MIT studies, the network structure
naturally has been the most widely used independent variable.
However, other important variables have also been considered.
Noise in the network and the type of task were manipulated
in a study by Heise and Miller (1951) along with network,
noise, and task interaction. Communication restrictions
during organizational periods were changed in a study by

Guetzkow and Dill (1957). Distribution of information was



the independent wvariable used in several studies working

with a four-man network (Shaw, 1954, 19563 Gilchrist, Shaw,

& Walker, 1954). Several investigators have manipulated
types of leaders or leadership influences on group perform-
ance (Shaw, 1955; Schein, 1958). Lawson (196k4a, 1964Db)
studied the effects of two types of reinforcements on network
behavior.

In summary, many dimensions of communication networks
have been investigated, with network structure being the
most widely used independent variable and time and number of
errors being the most frequent dependent variable. It has
been generally concluded that the major network differences
are found between centralized (e.g., wheel) and decentralized
(e.g., circle) structures. Also, differences in network per-
formance are, in part, determined by the type of task used,
complex or simple (Shaw, 196%). Centralized networks required
less time to complete simple tasks than did decentralized
networks. The reverse was true when complex tasks were used.
Some of the behavioral differences noted by Leavitt (1951),
and generally confirmed by subsequent studies, indicate that
decentralized networks (e.g., circle) are characterized by
high activity (send many messages), lack of organization,
and erratic performance, but they are nets most enjoyed by
the members. Centralized networks (e.g., wheel) appear to be

less active, more stable in performance, and more likely to



develop a distinct leader, but the group members are generally
unsatisfied with the net. -
In the past ten years, a series of studies have focused-
on an important aspect of communication that received little
attention during early network research; namely, the effect
of changing communication networks (Cohen, 1961, 1962;
Cohen & Bennis, 1961;\Cohen,.Bennis, & Walkon, 1961, 1962a,
1962b; Lawson, 1965). Cohen was interested in the influence
of past work structure on subsequent network behavior. To
~investigate this problem, Cohen, Bennis, and Walkon (1962)
ran subjects for 30 trials in both wheel and circle net-
works., After the initial trials, they changed the wheel
group to a circle structure and the initial circle network -
to a wheel network and recorded 30 additional trials.
Wheel-to-wheel and circle-té-circle combinations were used
as control groups. The study revealed that network behavior
was influenced by prior network experience. The wheel-to-
circle group correctly solved more problems than did the
circle-to-circle control group. Circle-to-wheel groups took
longer to solve problems than did the wheel-to-wheel control
groups. Cohen explained these differences on the grounds
that wheel-to-circle groups gained organization experience
that circle-to-circle groups did not have access to, and that
circle-to-wheel groups performed slower than wheel-to-wheel

groups because of unsuccessful attempts to continue the circle



work pattern in the wheel network.

Working with changes from wheel-to-all-channel (completely)
connected network) and all-channel-to-all-channel, Cohen and
Bennis (1961) concluded that change in the network affected
organization stability with the wheel-to-all-channel group
being more stable than the control group. This study again
emphasized the importance of prior exXperience in the organi-
zation of networks.

In addition to studying organizational differences, Cohen
attempted to measure an individual's satisfaction with his
job and satisfaction with other group members after changing
networks (Cohen, 1962). The results indicated that highest
satisfactions were found wheg members were released from
previously restricting networks and developed efficient prob-
lem solving procedures by themselves (e.g., wheel-to-circle).
Cohen noted that the most important kinds of increases and
decreases in network opportunities were those involved in
changes from peripheral positions in the wheel networks to
positions in the circle network and vice versa. No changes
in satisfaction were found when changing from central posi-
tions in wheel'networks to positions in the circle network.
Cohen concludes that the number of channels added or taken
away is not as important in change of satisfactlons as is the
quality of change (e.g., going from a position of less than

equality in the wheel to a position of eqhality in the circle).



The work of Cohen and his associates on the effect of
prior experience in different communication networks raised
many questions, some of which were investigated in the fol-
lowing study. Can one experienced member in a group signifi-
cantly affect initial group performance? Will the impact of
the experienced person depend on his location in the network?
Does the type of prior experience influence an individual's
capability o: affecting group performance? Unlike the prior
studies, the following research focused on individual rather
than group influence on network performance. The wheel net-
work was utilized to further investigate whether experience
in, or transfer to, a peripheral or central position affected

network performance.
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METHOD

Subjects

Three hundred and fifteen male subjects (Ss) drawn from
the introductory psychology class at the University of
Nebraska at Omaha participated as volunteers in the project.
Subjects in the study were fulfilling research participation
requirements which accompanied the introductory course. The
Ss were randomly assigned to network groups, and students
having knowledge of network research were not allowed to par-

ticipate in the study.

Apparatus and Instruments

The apparatus used during the research was basically the
same as that used in the Leavitt study (1951). Subjects were
seated around a circular table in such a manner that each was
separated by a vertical partition running from the center past
the edge of the table. The center of the table contained a
seven-layer pentagonal box with slots in the layers connecting
all booths. The slots in the various layers enabled Ss to
push written messages to those with whom they were permitted
to communicate. Although the apparatus allowed for the
arrangement of any type of five-man network, the whéel net-
work was used throughout the study (See Fig. 1).

Each booth in the wheel network contained a set of six

switches, each of which was properly labeled to correspond to
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one of the possible six answers. By pushing a switch, a
subject would light up a colored light on the master control
board, thus indicating his answer. A stopwatch was used to

record the length of time of each trial.

Problem to Be Solved

The problem solving task used in the study was the well-
known common symbol problem developed by Leavitt (1951).
Each group member was presented with a set of ten numbered
cards representing the ten trials. Five symbols out of a
possible set of six were found on the back of each card. The
six possible symbols included the diamond, square, triangle,,
asterisk, circle, and plus sign. On each trial, the five
subjects had one of the symbols in common. Their task in the
study was to indicate which symbol they shared with the other
four group members. When all five Ss had indicated their
answer, a trial terminated even though the selections made
may have been incorrect. At the end of each trial, Ss were
given instructions to begin the next trial, at which time
they began the problem solving task using a new set of sym-

bols. Each five-man group received ten consecutive trials.

Procedure
Twenty-one groups of five Ss worked in the initial
training network using the wheel structure. In the wheel

network, four group members (peripheral pésitions) can
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communicate with the fifth person (central position), but to
no one else (See Fig. 1). The group member in the central
position has the capability of communicating with all other
group members directly. If a peripheral member of the group
wished to communicate with another peripheral member, he did
so via the central position. The procedure which generally
develops in the wheel is called the central-hub system (Cohen
& Bennis, 1962). In this system, peripheral members send
their information to the central position member who formu-
lates an answer and sends it back to the four peripheral
members.

After the training situation, in which 21 groups com-
pleted ten successive trials, 21 Ss had central position
experience and 84 Ss had experience in the peripheral posi-
tion. A random set of ten of the 21 centrally trained Ss were
then placed in the centrallposition of a naive (inexperienced)
wheel group (C-C), and a set of ten of the remaining centrally
experienced members were placed in the peripheral position of
a naive wheel group (C-P). Each of the naive groups (with
one experienced member in each group) then underwent ten
successive common symbol trials.

Of the 84 Ss trained in the periphery, 20 were randomly
selected for further study in naive wheel groups. A random
set of ten peripherally trained Ss were placed in the central

position of a naive wheel group (P-C) and a second random set
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of ten peripherally trained Ss were placed in the peripheral
position (P-P) of naive wheel groups. Both P-C and P-P

groups were then presented with ten successive problem solving
trials. A summary of the four types of transfer situations

is shown in Figure 2.

Position -
in Transfer
C P
c | C-C C-P
Position
in Training
P P-C P-P

Fig. 2. TFour Transfer Situations: (C = central,
P = peripheral).

Due to the fact that two group members (the central and
one peripheral member) from each training group also parti-
cipated in the wvarious experimental transfer groups, it was
not possible to conduct all of the transfer'groups at one
constant interval after training occurred. In order to
account for the time variable between training and transfer,
a random procedure was established in which one experienced
group member performed in a transfer sitwation (C-C, C-P,
P-P, or P-C) approximately ten minutes after receiving train-

ing, and the remaining experienced group member performed
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in the transfer group situation 48 hours after receiving
training. The random procedure assured that half (five) of
the groups of C-C, P-C, P-P, and C-P performed ten minutes
after training and the remaini-z five groups of each trans-
fer situation performed 48 hours . w il heen
compiected. This procedure assured that ail eXPEa.~. 2atan
groups were treated equally with regard to the time interval
between training and transfer.

In addition to the 21 training groups and the four exper-
imental transfer groups, C-C, C-P, P-P, and P-C, ten five-man
wheel groups served as controls. Each of the ten control
groups consisted of five inexperienced members and received °
ten successive problem solving trials in the same manner as
the training and transfer (experimental) groups. Every group
participating in the study received the same set of instructions
(See Appendix A) and worked to the same criterion of ten
successive trials.

Four measurements were taken on each group in the experi-
ment: time, number of messages sent, number of errors, and
ratings of a post-communication questionnaire. Time, message
and error measurements were taken on each of the ten trials
while the questionnaire was administered after the tenth
trial. To take into account individual performance differ-
ences such as reading speed and manual dexterity, time was

recorded in time units (one time unit equéls 15 seconds).
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The time measurement started with the signal given to the
groups to begin a trial and terminated after all five group
members had indicated answers. The number of errors was also
recorded on each trial. An error was defined as an incorrect
answer by any member at the termination of any one trial.

The third measurement taken on each trial was the number of
message slips sent during that trial and was simply récorded
as the total number of message slips passed between all group
members during any one trial. After each group had completed
the tenth trial, each group member was asked to fill out a
six item rating scale (See Appendix B). The rating form given
to each S after the completion of the tenth trial required
that each S rate the first five items on a ten-point scale
where zero was low and ten was high. The sixth item on the
questionnaire asked each S which position had the most influ-
ence on the group's performance and was included to ascertain

if the Ss perceived the center position as the most influential.
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RESULTS AND DISCUSSION

The means of the dependent variables time and messages
for the control and transfer groups are shown in Table 1.
Results of analyses will be discussed for each dependent

variable separately.

Time to Solution

Time unit measurements were collected on each trial for
all groups--training, transfer, and control. Because the
results of an analysis of variance indicated that the train-
ing groups were significantly different (p < .0l) from each
other on the time variable (See Appendix C), the data from
transfer groups C—C; C-P, P-P, and P-C were compared using an
analysis of covariance with a % x 10 factorial, repeated meas-
ures design. Statistical control was achieved by taking into
consideration the concomitant variate (training score) in
addition to the variate of primary interest (transfer score).
The transfer scores were termed the criterion or variate, and
the mean training scores were labeled as the covariate.

Time unit measurements on the covariate were made for the
purpose of adjusting the measures on the variate (Winer,
1963). The results of the analysis of covariance are shown
in Table 2. These results must be interpreted in light of-
the significant interaction between treatments and trials

(p € .01). The simple effects for treatments were examined
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to indicate, by'trial, which treatment groups were signifi-
cantly different. As shown‘in Table 3, the interaction seemed
to involve significant treatment differenceé existing on the
first two trials, but not on the last eight.

The Duncan Multiple-Range test was used to examine group
differences on each of the first two trials. Results of these
analyses appear in Tables 4 and 5. On trial one the groups
with an experienced member in the central position (C-C and
P-C) were significantly faster (p ¢ .0l) than transfer groups
with an experienced member in the periphery (C-P and P-P).

On trial two the groups with an experienced person in the
center (C-C and P-C) differed significantly only from the P-P
groups. There were no group differences on other trials. On
both trial one and trial two the experienced person's position
during training did not make an appreciable difference in the
transfer situation. This is shown on both trials by the lack
of significant difference between C-C and P-C and between P-P
and C-P,.

In order to establish the relative effect of transfer-
ring one trained person to a naive network, mean times for
all 10 trials by the four transfer groups were compared against
a control group using Dunnett's t statistic. The results of
this analysis are shown in Table 6, The findings of
Dunnett's t statistic, supported by the means shown in
Table 1 reveal the following: (1) only the C-C and P-C
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roups had significantly faster time scores than the control

:

o

group (B ¢ -01); (2) the fastest group was I'-C follewed in
order by C-C, C-P, P-P, and the control group.

The results of the analysis of covariance and the vari-
ous individual and general comparisons point to several
interesting aspects of wheel network behavior in a transfer
situation. The findings of the study indicate the type of
training which experienced Ss received, central or peripheral,
had no apparent effect on their ability to reduce the time
scores of their transfer groups. The factor that clearly
played the major role in the four transfer group situations
was the location of the experienced member in the wheel net-'
work. Experienced group members in central positions of the
transfer groups, regardless of their position during train-
ing, were able to significantly decrease the time unit scores
compared to those transfer groups whose experienced member
was in a peripheral position. It appears that both centrally
and peripherally trained individuals were equally able to
learn the techniques necessary for problem solving during the
ten training trials, but their ability to influence the per-
formance times of their transfer group depended on the
position to which they were assigned in the new group.

The significant interaction between transfer group and
trials proved interesting. With group differences signifi-

cant only on the first two trials, it appéars the C-C and P-C
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groups were decreasing total time unit scores by faster
problem solving behavior on the initial two trials. This
finding implies the experienced Ss in the central position
during transfer were able to influence their group score
early in the transfer situation and thus provide them with
fast starts. The early influence provided by the experienced
C-C and P-C group members proved to be important because the
first several trials were generally the most difficult for
the majority of the groups. «

Although the time scores of the C-C and P-C groups were
the only scores which differed significantly from the control
group, it is interesting to note that the P-P and C-P scores;
although not significantly different, were genérally lower
than the control group time scores (See Table 1). This trend
suggests experienced peripheral members, to some degree, do
influence their transfer groups. To possibly account for
this trend, it was hypothesized that the experienced members
of the P-P and C-P groups were perhaps able to decrease group
time scores by sending organizational type messages to the
central member.

To investigate this possibility, ten individuals familiar
with the wheel network structure were given 375 message slips
and were asked to separate them into organizational type
messages and non-organizational type messages. The 375,mes—

sage sliips were méssages which had been wfitten by the
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experienced members in the four transfer situations during
the first and second trials. After the messages had been
sorted by the ten Ss, the frequency of organizational type
messages was recorded for each transfer group and analyzed by
use of analysis of variance technique (See Table 7). The
results indicate that the experienced members of the four
transfer groups differed in regard to the number or organi-
zational type messages they sent. The experienced C-P group
members issued the most organizational type messages, followed
in decreasing order by the experienced members of the C-C,
P-P, and P-C groups.

Duncan's multiple-range test was used to determine which
transfer groups differed from each other on the organizational
message variable (See Table 8). Results of Duncan's test
indicate that experienced C-P group members sent significantly
more organizational messages than did experienced members of
the other three transfer groups (p ¢ .0l). The results also
indicate that experienced C-C and P-P group members sent
significantly more organizational messages than did experienced
P-C individuals (p < .05). Apparently, the experienced Ss
transferred to a central position had less cause to send
messages to facilitate organization since they themselves
occupied the most influential position and could impose
organization directly. The attempts by the experienced P-P

and C-P group members to increase problem’solving efficiency
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through organizational type messages may well explain the
finding that even these groups were somewhat faster than the
control group. It is interesting to note that the C-P exper-
ienced members tended to send significantly more organizational
messages than did the P-P experienced members, and also that
the C-C experienced members sent significantly more organi-
zational messages than did P-C experienced members. This
finding indicates possible differences due to prior training

or experience. The centrally trained Ss apparently took more
initiative in attempting to increase problem solving efficlency

than did peripherally trained individuals.

Megsgages

The analysis of the number of messages sent by each
experimental group was handled in the same manner as the time
unit variable. The number of messages sent by each of the
21 training groups differed at a significant level (See
Appendix D) and as a result, the analysis of covariance with
a % x 10 factorial repeated measure design was again utilized.
The mean number of messages of the training groups served as
covariates and were used to adjust the transfer score or
variate. The results of the analysis of covariance on number
of messages sent can be found in Table 9. The mean number of
messages are shown in Table 1.

The results of the analysis, using the adjusted scores,

indicated significant differences (p < .0l) between transfer
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groups on the message variable. As expected, significant
differences between trials were also noted‘(g_<.01), suggest-
ing that fewer messages were requiréd to solve the problem as
naive Ss gained experience in the network. The result of the
group-by-trial interaction on the message variable wasg not
found to be significant.

Because of the significant transfer group differences,
general comparisons were utilized to make the specific group
comparisons shown in Table 10. The individual comparisons
were made with the use of the adjusted error term. The
results suggest that the C-C, P-C, and C-P transfer groups
sent significantly fewer messages than did the control group:
The fewest messages were sent by the P-C group, followed in
order of increasing numbers of messages by C-C, C-P, P-P, and
the control group. The findings also indicate that the P-P
transfer group sent significantly more messages than either
the C-C group (p <.05) or the P-C group (p< .0l). Consistent
with the above results, the comparisons indicate marked
differences (p ¢ .05) when the groups with an experienced S
in the center (C-C and P-C) were compared with the groups
whose experienced member was in the periphery (P-P and C-P).
Other possible comparisons between transfer groups were not
significant.

As was the case with the time variable, results of the

message analysis indicate that the type of prior training of
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the experienced group member (central or peripheral) had no
apparent effect on the efficiency of the transfer group. The
analysis further suggests that the position which experienced
group members occupied in the transfer groups affected group
message sending behavior. This result is also consistent
with the findings of the time unit analysis.

The noted differences between the four transfer groups
and the control group again proved interesting. The findings
suggest that fewer messages were required to solve the problem
when an experienced S was a member of the group regardless of
his position. Perhaps the ability of experienced Ss to
decrease the number of messages sent by their group could'bé'
explained by their t;ndency to send organizational type mes-
sages as mentioned earlier. This would be especially important
in the case of the P-P and C-P transfer groups since the
experienced member does not occupy the most influential
(central) position. If the central members of the P-P and
C-P groups gained useful information from messages sent by
expérienced peripheral members, decreased time and number of

messages per trial could easily result.

Brrors

Even though the number of errors was recorded on each
trial, thcrc were not cnough errors to permit meaningful
analysis. Prior research has indicated low error scores with

networks high in centrality, thus accounting for the minimal



3k

error data found with the wheel networks (Leavitt, 19513

Cohen et al, 1962a).

Post-Communication Questionnaire

Traditionally, research on communication networks has
included an examination of the attitudes of group members.
Attitude data collected from the control and transfer groups
were analyzed in two steps. First, Spearman Rank correla-
tions were computed, for each treatment and control condition,
between the responses to the first five items of the attitude
questionnaire in Appendix B. These inter-item correlations
were computed to éscertain if items a and b, concerning effi-
ciency or if items ¢, d, and e, dealing with satisfaction
were really measuring the same aspects (See Appendixes E, F,
G, H, énd I). Although the magnitude of the relationships
vary across treatment groups, moderate to high correlations
were found between questions dealing with efficiency. These
correlations were not high enough to indicate that the Ss saw
ratings of leader efficiency and group efficiency as identical.
Except for item c dealing with satisfaction with position in
the group, moderate to high correlations were also dbtained
between the satisfaction items. Ratings of satisfaction with
group performance and leader performance, while moderately
correlated, were only slightly related to satisfaction with
position in the group. This finding suggests that individuals

satisfied with the performance of the group and the leader
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were not necessarily satisfied with their own position in the
group. In general, even though some of the satisfaction
variables are definitely correlated, they are not correlated
to the extent that they are measuring identical dimensions.

In order to look at the differences in ratings between
the various experimental and control groups, the nonpara-
metric, Friedman two-way analysis of variance by ranks was
utilized. To control for possible confounding, only the data
provided by three inexperienced, peripheral members from each
group were analyzed. Thus, ratings by central position mem-
bers and by group members having previous experience were not
included in the analyses. The results of the Friedman anal-~
ysis are shown in Table 11. The ratings of the five groups
(four experimental and one control) on each of the five
guestionnaire items were not found to be significantly differ-
ent. The lack of significant results may be due to several
factors. Since the rating gquestionnaire was filled out after
the complefion of the tenth trial, a large majority of the
groups were rating each item after having reached nearly max-
imum efficiency in the communication network. This . fact may
account for the generally high ratings on all items and thus
explain the lack of difference between groups on the rating
questionnaire.

Turning now to ratings made by the experienced members

of the transfer groups, the Friedman two-way analysis was
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again used to look for differences in ratings on items a, c,
and d. Results of this analysis (See Table 12) indicate no
sighificant differences between the treatment groups on the
items dealing with group efficiency (a) and satisfaction with
the performance of the group (d). Ratings on item c, satis-
faction with position in the group, were significantly
different (p {(.02). To determine which treatment groups
differed on this item, a Mann-Whitney U test was used to make
all possible comparisons. Table 13 shows that the experienced
members in the P-P groups rated satisfaction with their posi-
tion in the group significantly lower than the experienced
members in the C-C and P-C groups (p (.002). These results
partially support Leavitt's (1951) findings that the peripheral
members enjoy their jobs less than members in the central
position. The significant difference between P-P and P-C
experienced group members is consistent with Leavitt's (1951)
finding and lends support to the research of Cohen, Bennis,
and Walkon (1962a) in which changes from circle networks to
central.positions in wheel networks (an increase of two open
channels) was found to increase job satisfaction. It is
interesting to note that the C-P groups did not differ
significantly on theilr ratings of item c compared to any of
the other transfer groups. This result is also consistent
with the findings of Cohen and his associates (1962a). Cohen's

study found that when a demotion was from a position of
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greater-than-equality to one of equality, the only signifi-
cant negative effect was on interest in the task. The
demotion from a position of greater-than-equality experienced
by C-P transfer members apparently did not decrease their
satisfaction with their position in the group.

Analysis of ratings on items b and e required exclusion
of data from the experienced members in the C-C and P-C
groups. This was done because these two items dealt with
leader efficiency (b) and satisfaction with the leader (e).
It was felt the members of the C-C and P-C groups would be
biased in rating themselves. Because data‘from only two
groups of experienced members were being analyzed, the Mann-
Whitney U test for differeﬁces between independent samples
was used. Table 14 shows no significant differences between
the treatment groups for the two items b and e. Apparently,
the peripheral members, regardless of their initial training,
did not differ systematically in their evaluation of the
leader or their satisfaction with the leader's performance.
It was felt that the centrally trained individuals transferred
to the periphery of a new group might be more critical of the
naive leader in the central position than persons trained in
the periphery would be. That this was not the case could be
explained by the previous results showing no differences
between experienced members in C-P and P-P groups in terms of

their ability to influence group performance.
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CONCLUSION

Over all, the results of transferring peripheral or cen-
trally trained individuals to peripherél or central positions
of the wheel network revealed that (1) the position occupied
by the experienced Ss during training had no apparent effect
on the time scores or the number of messages sent by the
transfer groups; (2) the network position occupied by the
experienced S in the transfer situations had a significant
impact on the group's time to complete the task and the num-
ber of messages they sent; (3) more specifically, transfer
groups with experienced members occupying central positions
(C-C and P-C) had significantly greater group efficiency, in
terms of lower time scores and fewer messages sent, when com-
pared to transfer groups with peripherally-positioned experi-
enced members (P-P and C-P)3; (%) in terms of time and messages,
wheel network groups consisting of one experienced group mem-
ber in a central position were significantly more efficient in
solving simple tasks than were naive control groups; (5) rat-
ing scores on the five questionnaire items did not differ
significantly across treatment groups; (6) the experienced
central members reported greater satisfaction with their posi=-
tion than did the experienced peripheral members who had
received prior training in the periphery.

As a result of the apparent ability of one group member

to influence total group pérformance in a vheel network,
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several suggestions for future research can be made. First,
it would be in order to extend these findings to different
types of networks. Second, it might be valuable to explore
the relationship between this transfer phenomenon and a vari-
ety of individual differences such as leadership style,
intelligence, race, sex, etc. Third, the problem solving
group might be used to examine power processes by transfer-
ring more than one trained member into a naive group. ’Fourth,
it might be similarly possible to examine status conflicts by
establishing an a priori status structure in a naive problem
solving group and then inserting a trained person in a low
status position. Pilot work also suggested a fifth area of °
future researchs the distinct possibility of developing a
computerized simulation of a wheel network. Such a simulation
would allow investigators to focus on the behavior of a single
individual in a manipulable problem solving sitﬁation without
the present problem of having to recruit large numbers of
subjec*s to staff the network. Finally, research is needed

to check on the generality of the findings in the present
study to other problem solving situations, specifically to

situations involving different, more complex problems.



1y

SUMMARY

Research was conducted to explore the effects of prior
experience of one group member on the ﬁerformance of the wheel
network. The performances of four experimental transfer
groups and one control group were investigated. The four
experimental groups included combinations of centrally or
peripherally trained Ss transferred to a central or peripheral
position in naive wheel networks. Four dependent variables
were measured: time, number of messages, number of errors,
and individual ratings on a post communication gquestionnaire.

The position of the experienced group member in the
transfer situation had a significant impact on the wvariables
ofltime and number of messages sent by the group. The posi-
tion of the experienced group member.during training was not
found to significantly influence transfer group behavior.

Differences between group ratings on the questionnaire
items did not prove significant. Analysis of experienced
group member ratings indicated that Ss transferred to a cen-
tral position were more satisfied with thelr position in the
group than peripherally transferred individuals who had
received prior training in a peripheral position.

Future research possibilities investigating varied

aspects of communication networks were discussed.
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Appendix A
Instructions

The communication project you are involved in will
requlre the participation of all group members. FEach group
member will be seated in one of the five booths located
around the communication chamnels or slots. All communication -
will be written on the message slips provided in the booths,
and passed through the open slots. Verbal communication will
not be permitted during the experiment.

When you are given the signal to begin, you will turn
over your first card marked #l. On the reverse side of the
card you will see five different symbols out of a possible
set of six. The six symbols include a circle, square, diamond,
triangle, plus sign, and asterisk. On any one trial, every
group member will have one of the symbols in common. Your
task as a group will be to determine the one symbol that all
group : >mbers have on their card. ©Since you are working as a
group, you will want to share your answer with the group if
you obtain the answer first. As soon as you know the common
symbol, push the appropriate switch marked with that symbol.
Leave your switch on unless you decide to change your answer
or until the end of the trial when you will be told to place
your switch in the off position. A trial will terminate when

everyone has selected an answer. The experimenter will inform
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you when the trial is over and collect the message slips you
used during that trial. You will then be given the signal to
hegin the next trial.

You will be given ten trials during the project, which
you should complete as accuratély and swiftly as you caiu. 'Xbu
must work as a team to efficiently solve each task.

In summary, remember that on each trial you will have
fivé symbols on your card. Every group member has one common
symbc’ e« For instance, perhaps on Trial 1, everyone has a
diamond or a square or one of the other symbols. Be sure to
use only the colored pen provided for you and to send only
message slips that you have written. Do not send message
slips that someone else has sent to you. You may write as
much information as you feel necessary on any message slip and
send as many messages as you like. Please do not mark on the

trial cards as they will be used again.
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