Annua)d, Technical Report!

‘Princii.pal Investigator: Warren Go Bennisz__
- ' Massachusetts Institute of Technology

Project Director: Arthur M. Cohen
' Boston University

Research Assistant: George Il. Wolkon . ' T \ e
: Boston University ' S : 4

‘Phe resulte of two studies are contained in this report in sumuary #ormqa
They représent the first parts of a program of researchvdeéigned to study the

~effects of change and history'on the behaviors of problem=solvin, geoudss

- Perhaps the most unsatisfying aspects of experimentally stuﬁying prukﬂxnuf ’
1$olving‘groups lies in the fact that results too frequently represent :\
’observations made in assumed steady state and in & single slive ol thie.
“In many'ways, mostly based on intuztion and personal experienre, crodencs
is given to the suggestion thnat the past experiences of & gro*‘ or nwg'nizan
' tion affect behavior: the selection of goals, the procedures adeptad Lo
.. reach such goals, and other kinds of important deciéinnne 'However,.heitﬁ&r ‘
‘an adequate theory nor an adequate empirical base for deriving pfopositions

which can successfully represent the connections betweon past events and

present ones is avallable. The studies reported here corprise the'firat ,
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stage in an exploratory effort to déve?iop a general form for understanding
the ‘effecf's of past experience and chiange on the behaviors of problem= |
solving gx;ou.ps; The first stﬁdy inlved the effects of continued practice
- on the behaviors of bmblém«solvin;; groups., (roups, :m two kinds of |
communication patterns, solved many nore problems than in‘prev:ibus studies °
The purpose of the Pirst study war to obtain adequate estimates of learning
ecurves; determine the points most i opropriate to introduce change and provide
| g partial replication of the ‘inii." 2l Leavivt study (10). The second study;
wtilizing tho information sbout Learning cuives obtained in the first study,
investigated thé effects on-bc‘ sviors when ctanges were made in the éoxmmmi-
cation patterns which defined e vwork arr«*smxmgnts of problemesolving
groups. The reletive ef.i‘ectbs i different antiscedent cond:itions .weré studied,
With the exception of thé impo:vd changes in nefiorks; the proce&ures_,‘,
 apparatus, nunber of groups iu sach condition, jumber of trials and other

parts of the experimental erviromment wave the same in bot: studies.

v ostudy I -
Mﬂm&i@m&,uﬁﬁkﬁgﬁwQMQﬂ&w
This study was cgncg rned #ith the effects of coitinued practics on the

behaviors of problem=-soi-.2; groups. Ten groups of five subjects eact were

* assigned to each of 0 evserimental conditions: (a) the Wheol and (b) the
Circle. A Wheel - ibtern wis considered mnore structured ;md hie."archicalo

In thig p,ﬁmm. gach of fou» maﬁbei's could communicate > fhe ‘fiihh,k but to
no one elce The fifth persoa could communic_ate to everyonec direc':'-.'l.y; 'The

‘others ur- to go through him if they wanted to .communicate to someore else,

These ’/Ur members were equal to each other in the communication restrictions
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. impaSed on them, but they were much more restricted then the.fifth riember.
The Circle pattern contrasted sharply with the Wheel. In it every member

had equal cbmmunication opportunities. Lach could communicate direétly with
the personsvto his immediate right and left. In addition to thebfact that
alli memheré in the Circle pattern had identieal restrictions, it was apparent,
that the Circle was a less restricted condition as it had ﬁora.channels open
for problem~solving;‘

- Each gioup tried to solve a total of sixty problemsvconsecutivelyo
Questionnaires wcre administered after each set of five trials. Tacse
measured: certainty of answers, satiSfaétions with job, other members, the
task and perception of leadershipe The task used, as well as the othef
experimental conditions, were intended to approximate as much as possible
the condi£ions of the original Leavitt experiment (10), with the exception»
of using coﬁsidérably longer working periods,

The kinds of differences between Wheel and Circle networks that were
found wsre: Wheels took shorter times, had more correct trials; maﬂé‘fewer
changeé, made féwer final'éfrors‘and had more of their changes devoted to
error corrections. Whaels also sent fewer messaze units. Both hetworku
became more efficient over trisls in terms of messape units, tims and’
changes. V“heel groups, however, became more efficient more quickly in
-reducing the times taken to solve problems; Leadershins was not agreed upoﬁ
vbr reQOgnized at all‘in the Circlesé. It waﬁ, howevef, almost.comp&etaly :
presentbin ﬁheeléo Differcnces between liheels and(Circles weré not signiw
ficant for the variables of satisfactién with Job, satisfaction with other
menbers and satisfaction with task. wheéls, however, were more certzin of

their answers than Circles. When analyses were nade aceording to positions
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in nets, diffefences on the latter satisfaction variables were obtained;.
Central members of the Wheels were more satisfied than Circle members who,
4n gufﬁ, were more satisfied with their jobs, fellow members and their task
b‘than peripheral members of the Wheelso Central'members were more certain of
their answwrs than peripheral memhers, who were more certain than Circle |
subjects. Wheel groups, at the end of about twenty trials, developed stable,
:‘role-differentiated divisidns of labor. Circles used on nearly éll ocpasionsz
‘an each=to=all problem;solving éystem,_with little or no role-differentiation.

The major question of this study is: do the results eﬁable ug to speak
| with more cértainty and precision about the behaviors of problem~solving
groups in different communication nétworks when they'have Eeen working
continﬁously'for relativély long périods/of tiﬁe‘on routine tasks?

The résults of network studies of shorter duration are in generall
’substantiafed' Circle groups had higher overall satlsfuctlong, less frequznt
‘emergence and recognition of 1eadersh¢p, longer time scores and more errors
than wheel groups.

Overall, the most 1nteresting outcome of this gtudy is the one tha+
réVeals that groups of college subjects continued to learn, regardleso of
the kind of network in which they worked, for periods con31derably longer
than tbe reaults of short tem studies would have led us to expect. In
. particular, the tives taken to solve problems and number qf nessare ﬁnits
used in the problenasolving indicéte‘clearly and consistently that groups
in both Iheel and Cirele nets continued to learn up to about thirty trials,
after which stabilization of these measures occurred.

- Analyses of information and answer éxchanges in the more restricted

participation condition of the ineel indicated that stabilization of




®)

.information’and answer exchanges occurred somewhat earlier than tha‘st?bili«
zation of times taken to solve problems and number of messajic ﬁnits; The
Circie groups, which had less restriction of participation than Wheels,
typically began with and continued to use a kind of ory anmzutlon in which
each member of a group had the same role as any Other: the sending oud of
bis own information and the collection of information of others followed by
each person deciding on his own answer separately. uroups in boih networks
continued to become more efficient, that is, took less tbnelto solve prohléms,
sent fewer messages and made fewer changes for a great part of their problome
solving lives. }

Groups in both networks apoedred to show two dilffercnt kinds of loarning.
'One kind was involved in the development of a particular kind of organizotion,
i.e. an information and answer exchange systoem for meeting the requirenents
of the task as the purticipants perceived them. The other kind of learning
involved inéreasingly more efficient usage of the organiz:tions that were
developed. For exampley; in the Wheel dfoaps, the most efficient kind of
organizstion of answer and information exchanges was developed by the fOurth
trial block (trial twenty): an organization in which ne channels were vscd
intermittently, four channels were used always in one direction and four
channels werc never used., This sywtem meant that the peripheral membera of
the Wheels sent information to the contral member who sent answers back o
~themo Groups, however, continued to show decreases in times taken to solve
.problems and sent fewer message units at the same'timeo_ Similarly, groups
in the Circle condition contimied to show decreascs in time and messiy

unlt ascores after their information exchanbe patterns had stabilizedo

Thus far, two general points have been made: (a) leas rnun* continues
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to take place in both communication nets longer than expected and (b) the
learning that occurred was of two major kinds - that represented by the
dévelopment of a division of lébor in the form of stable answer and informa-
tion exchanges, and the learning represented by progressively'more'effici@nt
operations within such divisions. Even after the‘development of a division
bf labor, groups continued to learn how to operate more efficiently.

The rate of learning in the Wheel groups was faster than that of the
Circles with respect to times taken to solve problems. The explanation of
such differential learning rates is not simple. It has already been men=-
tioned that Wheels adopted the best division of labor from among those
pbssible within its structure, for the task at hand. Circles did not.
Furthermore, Wheels stabilized their division earlier, i.e. eliminated
unnecessary chamnels completely from usage, and developed‘stable answer
exchanges earlier than Circles. It is reasonable to assume, other things
being equal, that once members of a problem=-solving group have adopted a
division of labor and have stably used it, they can proceed to concentrate
tﬁeirvefforts in the direction of using such a division of labor most
efficiently. Then, if two kinds of networks lead to different divisions of
labor developing at different time points, such networks will be expected
to differ in the raté of learning to peak efficiency within the arrangements
that they had adopted. This appears to have been the case for Wheels versus
Circles, where the rate' of learning of the former was greater, a

 Also, as part of the total explanation for the different rates of
1earnihg, we are 3uggesting that the early development of a hierarchical -
organization within the Wheel limits led to more rapid increases in

efficiency through the greater existence of clearly recognized and acceutw:




| (7)
leadership. Statistical analyses revealed such differences between the
Wheels and the Circless Since this is the case, then members in the condition
with gréater leadership present (the Wheel) would have been more likély to |
aceept iﬁfluence attempts by another: suggested answers, recommendations for
behaving in certain ways and so on. The more the leadership is recognized,
‘vthe'less‘energy‘and time willﬁbe spent by members of work groups in dupli-
‘7¢ating the funetions of the leader in such situations: figuring out ﬁhe
angwers for theméelves,.ch@cking on the infomation of others (once the
leader had approved it by passing it aiong),'and trying to set ﬁp variations

7 in problem-solving procedures according to their own.evaluations,of the
situation. _

| . The surrender of such prerogatives that aécompany leadership in problem=
solving situatipns of this kind leads to a c¢ondition in which non-leader‘
members can no&ﬂdeyote their time and gffort to doing their particular jobs
‘bettér and more quickly, It ean be seen that the same amount of effort
devoted to fewer different kinds of activities would lead to gréatar
efficiency, ceteris paribus, than if the effort were to be devoted to &

greater number of activities and different responsibilities.

Theoretically, Wheel and Circle groups of five men each can be as
productive és each other. That is, in each pattern, if things were to
operate optimally, members in each condition could solve problems using only
eight message units (1). Assuming similar messagé sending rates, the times
taken to solve problems would not be significantly different. This research,
‘ag well as others, has demonstrated that the VWheels do reach this point of
optimal efficiency. Circles do nok S

' Two major points stand out so far in helping us to understand and
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acconnt'for the differences between the performances of groups in relatively
1ong term situations within different nctworks: (A) networks differ in the

extent to and frequency with ﬁhich maximnm efficiency is reached, and
| (B) metwor&s vaxy in the extent to which they allow members to devote their ‘
energles to inereasing their efficiency within the systems that develop, and
in so doing, increasing the speed of optimal development,

In fact, it has been demonstrated that groups in problem-solving
.sitﬁatioﬁé working within communicatién networks, continue to show changes
in their behavioré long after the results of previous short=term research
have-indigatedq Sﬁch extended learning of groups in conditions of continued
practice “has some impoftant implications for the study of small groﬁps and
larger organizations. !

Studying groups for relatively short terms has the potential hazard of
1eéding to premature estimates of stabilization of performance and inferences
from it about learning, Let us assume that groups in problem-solving
situations show changes in performance over T mumber of trials, where T
represents a number (ofAtfials) less than thatvdeterminéd empirically to be
the point of stabilization. Let us further assume that as groups continue
to work after this point T, the differences between trials become,smaller..
If this is the case, then the following misleading situation éan develop:
ﬁsing T trials means that those trials whose scores are most different from
each other (trials before stabilization) will be used in ﬁhe analyses.

Let us now assume since trials after T are less different from each other
than those before T; that by not including trials after T,means that the
variance estimate of trials up to T”ﬁill be greatero‘ If this is the case,

then greater differences between trials up to T will be required before such

L LT SR
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differences will be considéred significanto This condition means that
1earningvof only a more gross nature will be detected. Learning will be
spuriousiy considered to have léveled off, at earlier points, than are
actually the easc. To compensate for this, attention needs to be paid to
overlaarning in groubs. Groups need to be run and members "trained" until
encugh of the production curve is obtained to ensure that data from further
trials will not changé the relationships between trial scores already
" obtained.

Thé:analysis of the questionnaire data pointed mut the dangers of
considering such variables as satisfaction, certainty, ete, as group
variables when there is role differentiation within the group. The central
menbers of the Wheel were significently different from the peripheral
members of the Whecl on 21l four satisfaction variasbles. llence, a statement
that the Wheel group is more, or less,zsatisfied than a Circle grouﬁ does not

have as much meaning as does telking sbout the satisfactions of the people
in different positions or having diffefent roles withinvtﬁe group. ‘

Vhat are the contributing factors té the satisfactions of the persons :
‘occupying‘different positions or different roles? The ordef of most.to
least satisfied is perfectly correlated with the kind of job one does ih the
group., The central person's job ih the VWheel consisted of ?eceiving infor=

mation, deciding on an answer and sending the answers to the qther'mémbers of

'}v the group. The members of the Circle groubs sent and received information

and in general decided om their own answers. The central people were more
satisfied than the people in the Circle groups and they were more satisfied
than the periphersl members of the Wheel groups. Henee, the actual job
perfgrmed was perfectly correlated with position in the network.
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The question of whether satisfaction is reclated to poéition in the
communication net, or job performed, or whether it is related to an int.er;
action of the two canno‘o‘be anéwered bere. Whether the job that is pérfofmed
is é]_.ways perfectly correlated with position in the communication net is a

question'open foif further research.

Study II

This investigatibn was intended to provide an account of the changes in
the behavioré of problemesolving groups that take place when their communi-
cation patterns are altered, Two communication patterns wefe used - VWheel
and Girci'e (see Study I for an explanation of these patterns)e

Ten ‘groups of five men each were run in each of four experimental
conditions: (a) Circle~to~Wheel (CW), in which groups had to solve thirty
problems in the Circle pattern and then thirty more in the Wheel, (b) Wheel=-
to-Circle (WC), in which groups had to solve thirty problems in the iheel
anci then thirty more in the Circle, (¢) Circle-to=Circle (CC), in which
groups had to solve. sixty problems in the Circlé pattern, and (d) Wheel-
fo-Wtwel (wr), in which groups had to solve sixty problems in the Wheel
pattern. These conditions enabled us to study how problem-solving groups
behaved when they were changed from a condi_tion of greater to one of .less
hierarchy and restriction, and vice versa, as compared to the behaviors of
groﬁps which had not experienced changes in patterns. Changes were intro=-
duced after thirty trials, on the basis of the results of Study I, iieasures

were taken throughout of: (1) times taken to solve p‘robiems, (2) number of
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prcblems co%cﬂy solvedy (3) 1eadersh1p, (L) satisfactions = interpersonal,
task and ;job, and (5) daveloments of problem»-solving systams (organizations).

Three altemative asgumptions about the effects of change were tested.

j '{‘hey represented three modal ways of thinking about the effects of change,
_since there ¥as neither an adequate theory nor an empirical base for predicting
with eertamty any eingle set of eventss (1) It is the strncture of the
present work enviromment, not the past nor the change itself, that ia 'bhe
fimport.ant condit:a.on aﬁecﬁng behavior. According to this assumption, it was
expected i,&at groupg in ths seme present kind of commmication pattem uould '
not behave dszeren t1y from each other regardless of the differences in
*b‘aeir antecedant conditiona; (2) Change in and of itself leads i'.o improved
problem-solvim behaviors.  According to this assmnption, it was expected
that the behaviors of groups in a glven kind of comm..cation pattern which
has been changed f‘rom & distinct other k:.nd would be better (qualitatively
and quan’oitativeq) than the be’haviors of groupa in the same given kind of

| oomunication pattem throughout, and (3) Past, work conditions differential‘l.y
affect behaviors in present ones. According to this third aSsumption, the

v behaviors of groups in & given communication pattern which has been changed
from anothef kind Wouldresemble the behaviors of the antecedent condition :tn ‘
‘the following way - the better the quality and quantity of the behaviors of
the antecedent condition, the better would be the quality and quantity of
t.he consequmt one. -

In general, under no-change conditions s for problems that ave routine
and rape-bitive, the comunication pattern that aJJ.ows for more near]y equal
‘parbicipation by group. members res'x.lts in greater overall satisfactions,
~ less emergence and recOgnition of ]._eadership, -longer time scores, and &
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greater amount of errors than a communication network which imposes unequal
restriction of communication opportunitiess This contrast was especially
appropriate for Wheels versus Circless ‘ . o ‘

Ovefall, the results of times taken to solve problems and number of
‘problems correctly solved provided support for the third assumption: past
work condi%ioné differenﬁially affeet behaviors in present onese. Circles
that werefchanged from Wheels took éignificantly shorter times and had mofei
cqrrect trisls than Circles that were always Circles., Wheels that were |
' changed from Circles took significantly longer tiﬁes to solve problems than
Wheels that were always Wheels, bub did not have significantly fewer correct
trials. Thls inconuistancyg on the surface, might seem to weaken the infer-
ence that assumption three is supported, and even partly justify the inference
that assumption two is supported: change in énd of itself leads to improvement.
chever,.phen the results of analyses of organizational and satisfaction
developments are reported it will become quite clear that assumption two is
unsupportedo The discussion that follows reports in greater detall the
ev1dence supporting the third assumption and prov1des explanatlons for the

events that occurred in this study,

The systematic differences that werevfound between groups in the séme
communication patterhs but which had had different work experiences resulted
from organizatioﬁal developments ﬁh;cﬁAWeré the products of the efforts of
participants td apply what they had learned in previous nets, tb select the
most efficient methods of work and to reduce the ambiguity of new work

environments.
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2 The orgaenizing responses of groups to new networks were influenced by
their organizational experiences in previous networks. Training was trange
fer}edgf The’mbfe the new conditions‘permitted the transfer, the greater it
was; Circle p;tterﬁsbﬁermitted greater tranafer than Wheels because of their
fewer restrictions. Consequentiy,lnearly all of the Circles in the HC
condition developed into Chain patterns,fwhich were the most centralized
arrangements that could possibly have emerged frog within‘Circleso Wheels
in the CW condition reveéled no such development of emergent structures.
Their restribtions very greatly redﬁced the prohability of:new structures
emerging. In both eonditions, WC and CW, performances were'affécted by the
past. In the case of the WC condition, the development of Chains mediated
the changes in behavier that occurred. In the case of the CW conditiéng'
time standafds seem to have been transferred more directly, as revealed By
~ the relative speed with which members of Wheel grbups in CW used their
channels, .

'As well as utilizing knowledge derived from experiences in previous.
networks, groups behaved rationally. When they were confronted with changed
patterns of communication from which more than one problem-solving system
could have emerged, they selected the kind of pattérn most similar to the
ohe with which they had had experience. For example, in the>WC condition,
‘when'changes were made from W to Cy pafticipanbs were initiaily'required by |
the novelty of the situation to review the whole_workostructure, i.e. who=
gould-do=what=to-whom. Opportunity was immediately available to them to
develqp their work patterns from a number of possibie ones. The problem%

.~ solving system that emerges from within the Circle pattern undef normal

conditions (without the antecedent condition of the Wheel) is an "each-to-all"

»
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systems This later éame to be incompletely developed and rejected. Groups
progressively became mors efficient as Chains, ,They elininated unnecesséry
channels and used the other channels in specific ways, thus leading to the
deveclopment of speclali zation of roles. Groups apparently responded to
problem=-solving cues (longer times and greater answer-uncertainty) that
revealed the inadequacy of the "each=to-all" system. Such cues stemmed fron _
the comparative efficiency (shorter times and greater answer-certainty) of
the formefi;f Wheel arrangements in which they hed worked. The only way such
groups could have developed most effectivély within their operating iimits
was to haire continuously selected from the chamnels thoée alternatives
availablei at each trial which least hampered the development of systems that
*approximag:.:éd the previous Wheel patterns. The explanation of rationality
in thevir éfbbleznmsolving behavior is further supported when it is realized
that, in order- for those WC groups to develop into Chains, which are the
mos:’c; feffi;{ie‘nt patterns that &evelop from within Circles for this kind of
'oask, ;tbe:}; had to impose severe operating restrictions on themselves.

Groups in "ail conditions developed stable problem~-solving systems for
reciﬁcihg’ the amblgult;y that accompanied the changes to new networks. Quite
obv;;’i‘dusiy, t_hé‘ xﬁos‘o inmportant stepsb that the groups had to and did follow in
order to reduée ambiguity were: (a) fafrfiliarizing themselves with the
changed conditions, (b) assessing the qaﬁuré of the new conditions for the
problems facing them, and (c) decidiﬂg vupon some sgystem for coping with the
problems. - | |

The Circle groups tha‘o developed most efflciently (into Chains) differed
from those that did not (WC versus CC) in steps (b) and (¢)o That is, the

Circles that came from Wheels attempted to reduce ambiguity by spending more
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of their effort on understanding their structures and developing hiei'archical
systems fof coping with the problems. The CC groups reduced the ambiguity of
the new conditions by unmediately adopting and continuing to use all channels,
in a systematic shot=-gun" fashion,

. The effects of changes in communication patterns on the satisfactions of

groups in them were considerably different from those ‘involvingr productivity
| ‘(time taken to solve problems and number of correct trials). It seemed quite
~ ¢lear that the same suggested explanations of organization that might be used
to account for ‘ﬁhe effeets of changes on performances were ina&iequate for
incorporating the results of satisfactions. |
That the perfomances and satisfactions of members of problem-solving -

groups may be differently affected by the work environment (and changes in .
it) is a conclusion arrived at by numerous researchers. Satisfactions, in
different. studies, have been reported as positively related (5,6), unrelated
(7,8) and even negatively related (2,9) to performance.

A Ehccept for the variable of satisfaction with job, in which no signifi=
v ‘cént differences were found, the Circles that were changed from Wheels were
more satisfied with their fellow members, more interested in the ‘task, and
nore certain of their angwers ‘than were groups in the CC condltlon. Chain
groups are genér#lly less satisfied than Circle groups (1, 10, 12). Yet,
in spite of the fact that eight of the ten WC groups developed into Chaing
and ﬁone of the CC' groups did, the WC groups were significantiy more
‘gatisfied in the variables that were mentioned. This is unexpected, since
‘in nearljr all tesearch on communication networks, the satisfactions that
,gmups experienco under different communication conditions arc considerad 'oo
~ be directly dependent upon the oppcrt.unit.ies to part.icipate in decision«-
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making. éhe Chains whicﬁ emerged in }t.he WC condition res’c.‘rict?ed' opportunities |
to cMcate to others and to share in the decisionnmaking more than the |
| Girclés ﬂhaﬁt were Circles throughout. Tet, these WC groups were significantly
more sdt@t_##ied évera}l; In the same context, Wheels that ‘cmné fram Circles
'wex;'e >sigx‘1iificant1»y less satisfied with their jobs and less cerbain of their |
answers than were Wheels that were always Wheels, Predicting on the basis of
structure alons, 1t would have been expected that satisfactions in both the
Wi and CW :'groups' would not bave been éignificantl& different from each other,
- gince the problem-solving systems used in both conditions were the same.
Pred:.cting on the basis of the organizational explanat.lons (agsimption three

ex’oended to satisfactions) given for dlfferences in tz,mes and number of

correct tria..s, 1t would have bren expected that. Wheels that came from Circles

would hav‘e' been significantly more satlsfied than WW groups, Toge'bher, _these
1atd:.er e@ ana’c.ions suggasted that groups in a changed situation nn‘b only :
_ n the organizational characteristics of the previous patterns as '
»nearlj as possible, but would also shou greater similarities in satisfactions.
Peri‘omance results support.ed such expectations, but satisfact:lon acores in
ne case did. - In most casas they supporbed the reverse predic*bions. To
account for such satisf‘action results . two additional explmtions need to
be. invokede ’
The satisfactions that people experience in aituat.ions with specific
degrees of :festrictions depend on the contrast wi'bh the degr_ee of restrictj.ons
experienced in previous situations. The size and the di.z‘eétibh of tbe
différehces in restrictions and the positioxis of pecople in sucﬁ past conditions
influence the level of satisfactions of members in new, sit\mtionso This is |
,soméxfhat similar to applylng a principle of "relative deprivation" (11.) to the
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satiefacﬁ ons exoerienccd by nembers of prob’tenusolv:mg groups when going
from one Set of‘ reotz‘ictions to smothem The concept ag origlnally used (13 )
and as refined (1) help to explain vdmi‘ferences in attitudes that people have

R L
eir life situations on the' basis: ni‘ the groups used as reference

:;Valuating one's 1ot In l-it‘e.- Knowledge, or at 1east beliefs o

about the }conditions of others, was necessax;y for deoriva’oion to have been

' relat:tve. - In thls ez@ariment on ohange, know:l edge about the conditions of

“ot a\railableo . Neither was there ‘opportnity for strong belief

The jdép'r‘ ati ion was relative, however, to the previous work conditions that

5] ‘_ enselves had eameriencedo Depriva’oi on was relative,( therafore, %o
'bhe k:‘md o:t‘ changes that ook plaee in 'bbﬁi’i” own working cond:.tions. '
: M sl of u’e Circles that came frorn Wnenls, even though t.hey developed

the most mstricted and central:.zed network from among those possible in the

C:chle ne’tmorlc, nevertheless felt more sa 1sfied with obher members, more :
1nterested in the t.ask and more certain of ‘—bheir answers bhan did Gircles
which were always Circles and whzc’a never develﬁped into Ghains with the

‘accompanying grea’c.er restrictions on behavior. Relat&ve deprivat:!.on appliel

1n that the WC groups came from the most stmctured (restrm%ed) condition of
the Wheel, in which four of the five members oecupied peripheral posiﬁons

' md in which neither the positions nor the structure of the Wheel were
established by the members themselves.

) When the pattern of the Wheel was Opened to the Circle, the mambers
elected, end election is the crucial factor here, a Chain structure, and in

'so doing, impoged m'é«:zter commnication restriction on themselves than was

dictated by the channel. availabilities of the Circle network. Furthermore,

.aVB developed. about the restr:wt‘ions ‘that otber groups -mzperi ced. :
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only two of the five positions were peripheral in the Chain; i.e. oniy two
positions were Ends. Of the remaining three positions, one was a Center
positioh and two were Relay positions. In view of the above; it would be
reésonable to have expected that change froma condition of greater to less
restriction would lead to gréater satisfactions than under the condition of
less restriction throughoute.

Changes involving increase of restriction (Circles to VWheels) would be
expected to show significant decreases in satisfactions. Changes involving
decrease in restricﬁions would be expected to show significant increases in
satisfactions. Both expectations were confirmed for all sctisfaction
variables. In addition, groups seemed to have experienced more depressicnl
(lower satisfaction scores) under conditions of increased restrictions than '
they felt uplifted at having restrictions decreased. Apparently, the harmful
effects on moréle when decision=making opportunities are reduced arc greater
than the positive effects when decision~-making opportunities are inereased.
As an explanation of this reéult, we need again to consider the concepl of
relative deprivation, but in a broader context this time. A1l of the parti-

cipants were American males, reared in a culture in which equality is

- stressed and in which upward mobility is strongly ingrained. Americans, most

of us generally, resist classifying ourselves as dcing less importént and
less worthwhile jobs than others. Such resistance might be expected to be
especially‘prominent in the case of college students doing relatively siwmple
tasks. Imposed differences in positions and the accompanying.differences
in status and evaluation of onets contribution‘woﬁld lead to low satisfacticns.
A change from a more restricted to a less restricted condition, while 1t

would be welcomed in the light‘of the reasons given above; would be more in
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'keep:mg with the expectatlons that our partlcipants probab],y had :about 'bhe
| ,jobs that they stiould have had. A opposite, but disprooortionate:ly greaber,
. effect would be brough'b about by the change from a less restricted to ‘a- more
‘restricted condition, smce notions of eqaali'by had been reinforced by the
.pre-change problem-solving condition of the circle net.work. Both relat.i've
:_deprivation and self-establismnent of restrict.ions were suggested as addi-
;tional explanations for the satisfaction resultso However, the results
;reported thus far do not answer the quest:.on of whether dlstinctiom can be
i.»made between the efi‘ects of rela’c.ive deprivation and those of self-establishment
?of restrietionse . | o : ,

-As part of the third study in t.his research series, a report is being
fprepared which includes ‘the results of ‘bests for possible dist.inct.ions. By
| ?comparing the 'bwo WC groups that remained as Cz.rcles with the groups that.
;were aﬁ.ways Gwcles, it is possible to tentatively answer the. question of

,;whe; er relative deprivation makes 2 significant difi‘erence when self-

’esta’blis%nnent versus non-self-estab ‘shment is a controlled vanable, and when
'the problem-solving systems that were used remained the same, If relative
fdeprivati’.on has a signiﬁcant positive effeot on satisfactions in’ addi‘bion

to the affect of se‘.l.t‘-estabhstment f rest.rzctions alone or in interwbion

'w:u.th it, then 4% would be expected tha.t t.he two WC groups would be s:\.gn:lfi-
cant]y move - s»atisfied than the cc gmups. 'ro answer the question of whether
or not the variable of self—establishnent versus non-self-establishment of
restrictions can be used to t;istingnish between groups which have been

. equally ‘oelatiirely deprived and ﬁhich used the same kind of problem=solving
mwfn,v would require comparisons between t.he eight WC ‘grroups thé.t"de,veloped
into Cheins and _chain' groups which vere imposed as Chains, after having been




(&0
arteceded by Whaae},se Taere are no dats to ‘ar,\w»:ﬁr thig quasiion.

Tae vesulis polnt oub smme factors that might be s::‘- enificantly related.
to the prevlem of centdnuity of leadership in ‘arg;ahizat:imm it owos found
that not only did eight of the ten WG groups develop intw Chalnz, bub also,

' ot‘ the eigfht emergent Chainsg, only ong m.ainw:”ma the former lesder of 4he
Wheel arrarzgement (central position) ss Center nan in tie new cormumiestion

»

srrangement. There was obviously & siznificant relocativn of laui
J N .

In five of the eight cases, former leaders worg re.le;;;am d to poadticra as

Enxf‘i;men and two to positions ae Relay-men. In pa rtimdar, httwe‘;z"&mx“, L

cmeh»t“ on m what mi?hﬁ accound for the very appavent disc mbineliiy in lea

‘shiip is raised. (nme possi.ble explanation mipght bo that Jdn the pew gond
't;hp more caj.eable a.ud better natural ly oual,.hm pzople becans lewdors. 12?%3'2:..3
in the initial adu:igmment of men Yo the c**xri‘mﬁ pc,u.x tions the o “{wérn WO WEE
a wmp'letelv random one, 50 that even on the basgig of chanco, wa night have

exoscted more than one of the eight leaders in the rize gituatiom Lo hove

been nsturally more capeble in the original cowldit Lions.

inadequate, especizlly when we consider the kinds of work eonditions

_ characherizing pre and postechange s bu«, tionse e Bres eoncibion of the
u:ﬁm.»":'!_' was a completely dmposed ono. The newbors of the ié“zaé@jf:. Q*.*’cu.r:: had no
ﬂ‘}mvtmﬁ ty o se lc”t the leadnr (%he person who was o cocuny the conteal
pm»imﬁn)o l From theﬂ ry begimmiag, they wors rs,--:::_x.rir\szﬁ to commpiionde du

rizidly defined ways to the imposed leader. When the pahierns Cwaps ehanzed

SRS

S o thesls to Circles, what seemed to have happoned was that monbs

ow placed in econdltions of less restriction.  In parddeular, there nov

existed op *xormm wlag to estab}i*““ hedr own lesdershin aelecbivaly, eo woll
as 4o develop thely o kind of division of lavor. Pos duly, in Lon
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against tlie mposition of leadership and organization in ’c.he antecedent Wheel
: condit:lon, members rebelled and relocated the i'omer leader to positions of
less and often of least importence, It has been found (L) that leaders are
less 1ikely to con‘aime in such roles under conditions of changes :I.n work
‘errviromnent when ‘they originally were met with disagreement in the early
stages of their Jeadershipo ‘Tt bas glso ‘b ’en found (3) that leaders tend. to

be; replaccﬂ under criszs conditions, when guidelines for ccping with amirbn-
mental demands are no 1onrfer adequate and when the former 1eaders are unable
'oo offer. adecmate substitutn gu:.dance, In our research, there are some

conditions similar to those mentioned aboveo As in the formar investigation,

| _ the init:n.al condition of leadership was cne of :impositiona Members, for

reasons previovsly mer_xtioned s might not have been too happy with. this as well
as with the prather s‘evére restrictioﬁs}and unequal participahibn opportunities,

In addition, the l‘forme‘r leaders were unsble to alter the communication limits
-,of the new patterns, They themselves were limited by the communi cation
bppartunitiés available to them. Iﬁﬁefe&tingly énough, éven though the WG | |
groups had experienced such initial restrictions of leadership and organiza-‘
tion, they still developed the most restricted arrangement possible with.ﬁfz the
new Circles = the Chain. The explanation may lie in the fact that the members
in 'bhe‘new condition had_ the opporbnnity__to impose the resﬁrictions on then=-
selyes. |

There are several orgamzational implieations that mght be drawn from

such explanations (1) Ieadership .cont:.nuity under conditions of changes
in work enviromments depénds on the way in which the antecedent position of
leadership came to be fulfilled; by election or imposition, with initial
accept.anee by members or with disagreement. (2) In situations of change,
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from very restricted to less restricted conditions, people will develop,
on their own, structured and restricted conditions of work, provided sach
conditions appear to be best for solving the 'Jroblems at hand and provided

that. the restrictions involved are self-imposedo (3) hen communication
conditions are being established for the production of any good, attention
- 'ghould be paid to the probabﬂ,ity of actmally attaining tha max:!mally
-efficient systems within such conditions. The theoretical properties of
problem-solving arrangements, such as communication networks, need to be
considered ‘therefore, not or;ly in terms of ihe ultimate limits they place
on the behaviors of members, but aiso' in terms of the actual operating
restrictions that are likely to come about as the result of such theorctical
limits: the kind of information and angwer exchange systems likely to
‘develop, To give an i1lustration of this taken from our research: Wheel
patterns, which have been shown to iead to more efficient pcr“cmmaéé than
Circles in such problem-nsolvim s::.tuat.ions, with rare cacccpt.ion de alop the
kind of organization in which members follow the comunicaulon rasf,rlctmm
exactly, so that four members send information to and receive angiers i‘z—*om
. ‘the fifth or‘ central persono It is rare (sf_tgnificantly so) that other
possgible pattéms emerge and are adopted consi stentlyo_ Similarly, for
Circle patterns (when there has br»en ne change) menbers typically adopt an
"each-maa]l" problem=solving arrangsment using nearly all of the channels
all the time for distributin{f information for answer formmation. Hozmver,
the Circle theoretica’.lly allows for a number of other kinds of arrangment
to develop,- imong them is the Chain, For Circles (as well as for Wheels |
"and any othar ﬁetw_orks) it is possible to empj‘rically order the differcnt

kinds of information and answer exchange systems that can possibly develop
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within such structux?es aocording t.d the 15.kelih§od of such systems a:ctuéZ!J.y'
occurring under such arrangenents. | |
Ncmally then, we havza a case in which cix'cles allow for the emergence
of certain problen‘salving systems in a knowable ram:murdere The most
probable arrangement to emerge is the “each-to-all' type. However, when
there hes been an antecedent condition of Wheel, what happens is that the
"most probablé arrangement to emerge beconies the Chain. In effect, what, has
happened is 'bhat the antecedent condition of Wheel, when the cham;e, was to
Circle, led to changes in the probabilities of occurrence of the posﬂblg.
s'ystems within the Circle. Chain information and answer excban e systens
became the ones most 1ikely to emerge N rather than the "each-etowall" kind
: of ordinarv Circle.

It is rare in practice that the activitmo of menbers oi‘ problm-«a wlvam’
groups are 80 programmed within a work s’cmcture that there is no more +he.u
| ‘one aysbem possible for raaching esteblished goals, The remﬂt” of this
rasearch sti'onglj suggest that ‘thevz.'e ‘il!i a hitherto relatively ummphaMmd '
‘and unexplored important influence qf paSt» organizational experiences on the
vmethodst adopted by members of work groups to achieve theﬁr:gealao Wi‘h’n Here

‘knowledge about the principles of orgazr! zation that govern the rcgmlatiﬁ.g '

‘efi‘ects oi‘ the past, uncertainty in crsan;ivat.imal planning can be consider-

_ﬂbly reduced. This is especially mmvtant when planned pmnz*am cha.we'; aTE

invelvad@
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There ars two articles in;prégréssg in addition to Studies I and Ii.
The first of these additional reports, Study III, contains the results of
analyses of the effects of changes on the individuals oecupying different
povitions in the original and emergent oroblem«solvinw arrangenents
Questions about the effects of promotion and demotion on Satiﬁidctiﬁuwi
about the organizational factors involved in the emergence of le dwrahJ},
as well as others, are being answered. The szcond of these Fﬁﬁﬁrtﬁjlﬁﬁudy
IV, is a theoretical article which expresses in a generzl form the expirical
results of Studies I and II, with major emphasis on Study Ifle In thiy paper,
-additional propositiéns dbout the effects of chanpes in cnmmnni@atimﬂ
patterns are derived, and extensnons are mads to other and mors extvoms
‘change gituations, in whlch the effects of changes are predicted frow tha
general form. Two addltlonal studieq are being conducted. The fixst, |
»Study V,'is an experimental test of some of the major predictions wade f?um-
the general form developed in Study IV. The ecc“u, Study VI, is @ teat uf’

an hypothes¢s derﬁved fron Study II, which suggects, bricflf tuc, 2eninye

s
63

al"‘kﬁ

ship continuity under conditions of organizationajAchange ie poal AN
pelated to opportunity to cheoose or replace leadership in bthe initiel

conditions.
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