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CHAPTER I
INTRODUCTION

"Knowledge is of two kinds: we know a subjecg ourselves,

~or we know where we can find information upon it."
-

- Boswell's Life of Dr. Johnson (1924 Edition)

\
"...slippages...... in the system for distributing informa-
tion produced damaging inefficiencies...... twenty years
after men had learned that it was not sensible to build
locks of wood, proprietors of a small canal three hundred
miles away were trying with disastrous results to build
wooden locks..."

- Morrison (1974)

‘Every profession is denoted by specialized competencies and a
set of norms and values that define the rules ;f entry into™ the
profession and the béhaviors' pected of its practitionmers. More
important, at the heaft of /every profession is a specialized body- of
knowledge, usﬁally,of high intellectual content, which 1s applied by
its practitiomers to the pra;tical concerns of society. Those in a
profession. efMgaged in’ research afe at work enlarging the relevant body
Qf knowledge, and those enéaged in development or practice draw upon
tge profession's body of knoWledge, transforming 1t.for use in speci-
fic applications. Thus, all professionals are concerned with the
proh;ss éf transformi;g'inkormation from one state (e.g. symptoms,

desfgn objectives, specificationS,1ns§rument observations) to another g,

(e.g, prescriptions for treatment, designs, formulations and reports).

~



2

From the f{ntormation (r;ns[ormation view of profeasional activity,
it can be reasonably concluded that the effectiveness and efficiency
of any.profcsalonal's efforts are_ {mportantly affected by the quality,
quantity and timeliness of the information avatlable and rccéptive—
ness to {t. The importance of the role of information amd its dissem-
ination in science aﬁd technology has long been recognized particularly
in the conduct of research and development (R&D), and has resulted in
the development of a growing bodf of knowledge concerned with the pro-
duction, storage ‘and dissemfhagion of scientific and technical.infor—
mation (STI).

The results from studies in a number of fields provide fairly.sub-
stantial support for the conclusion that any improvement in the way R&D ‘\‘
workers obtaim, communicate and use STI can have a direct effect on
the efficienﬁy and éuccess of their efforts. There are studies that
identify the-types of individuals, communication patterms, social-
professional pgactices and spatial relationshiﬁs associated with
productivity in R&D (e.g. Allen5;1977; Gerstenfeid and Gerstenfeld, 1967;
Holland, 1970; Pelz and Andrews, 1966). Furthermore, a number of
studies of how.scientists, engineers and managers obtain information
have identified individual and soé}al patterns of information-comhunica—
tion behavior, systematic enough and diverse enough to suggest that it
\may be possible to intentionally modify work-related information-
communication~pehavior in the direction of Sehaviors asspciated with

.htgh R&D productiviy (e.g., Allen, 1970; Crane, 1972; Crawford, 1971;

Garvey, 1970; Libby and Zaltman, 1967; Menzel, 1970; Paisley and Paisley,

1971).
—_—

Despite the apparent importance of information-communication behav-

L ior in the conduct of R&D as well as in other technically related activi-

| o
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tica and despite the g}oulng body of relevant rescarch little has been
done to traRaform availablc reacarch results into managerial and de-
sign nbpltcntiona. Perhaps no area ot R&D management offers so much
potential fér aéhieélng large improvements {n performance with rela-
tively low effort as there is in improving the way technical profes-
sionals obtain, use and communicate STI. The importance of improving
ST1 usage has been widely recognized.‘but cmphasis, to date, has been
on 1m§rov1ng the technology for storing, retrieving and transmitting
ST! rather than on the human'related processes that are the primary
preoccupation of R&D managements. With regard to STI usage, the
effort to translate research results into managzment oriented form,
with a few notable exceptions (Allen, 1977 and Pelz and Aqdrews. 1967),
have been very 11£¥ted. Yet, any examination of the results of avail-
able studies are rich in potential management applications. Sogg\
examples of the possible management implications of research performed
to date are offered in Table 1-1. .

The study reported here was undertaken with a view to exploring
the feasibility of systematically applying available research results
on the information-comﬁunication behaviors of scientists and engineers
with regard to STI to improvement of R&D management. The study -
aimed at exploring the feasibility of effecting ''desired" or improved
information-communication behaviors by scientists and engineers
engaged "in R&D in ongoing organizations by means of interventions
based on findings from the literature on STI usage. The intended
value of the study resides in its potential for identifying specific

managerial means for enhancing STI usage in R&D organizations.

s
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TABLE 1-1

Examples of the

a trlal !qpllcationu ot \clr‘lrd Rcuear(h anullﬁ ercvant Lo

-

lniurmalgg!; LummuaiLazion Behavior n Reaear‘h 5 De“e.{ymrnt

A ey e 1 e e—— - ———

FINDINGS

kS TR o o mein e o e e

MANAGEMENT IMPLICATIONS

-

Sclentists and engineers use informal channels
of comsunication more than formal channels to
obtafn thelr work related Information (Menzel,
1958; Auerbach, 1965; Rosenbloom and Wolek,
1967; Graham and Wagner, 1967)

Managers depend primarily on personal rather
than impersonal sources for their information
(Aguilar, 1967) ‘

Frequency of contact with collcagues within and
outside their groups {s associated with higher
performance of scientists (Pelz and Andrews,
1966) .

The frequency and total percentage of work
related conversations with others takes place
with those located in their vicinity (Marquis,
1967)

Inﬁergréup commynication follows a systematic
pattern of channel usage .under conditions of
uncertainty with telephonic communication in-
creasing followed by an increase in face-to-

face communication until the uncertainty passes.

There {s some indication that frequent face-
to-face communication {s associated with fewer
and shorter periods of uncertainty. Written

[:R\j:

wll Toxt Provided by ERIC

e

Deltberate eftorts should be made to design
sltuations and mechanism that will permit
intormal exchange among project members and
between project members and others {n thelr
f fold. ’

Project managers should deliberately (and
even formally) design for frequent personal,
inforhal gpeporting from project members and
to projelt monitors

Every cffort should be made to encourage and
td design for frequent f{nterpersonal exchange
among project personnel and between project
personnel and others in their fields.

Locating project personnel together in a given
building will generate more work related out-
puts, and should thus be encouraged.

Ay

Management should encourage and deliberately
design for extensive use of telephonic commun-
fcation and for face-to-face communications
between members of different organizations
engaged in research and development projects;
particularly between monitor and prime con-
tractor, prime contractor and sub-contractors.




TABLE 1-1 (continued)

txamples of the Managerial Implicatfons of Selected Remearch Results Relevant to
Information - Communication Behavior In Remcarch & Development

- - [—

FINDINGS

el e W Gl o e liep i e, o n P e g ™ e e e w4 -

Certain Individuals are disproport{onately
responsible for the acquisition and
comunication of sclentific and technlcal
information within organizations

(Menzel, 1964; Allen, 1966; Allen,

Gerstenfeld & Cerstenfeld, 1968). The
{ndividuals with high {nformation-communication
capabilities are {dent{fiable in terms of

their i{nformation acquisition and communication
behaviors, in terms of {nterpersonal behavior
characteristics and of their assoc{ative
abilities as measured by the Remote
Associations Tests (Holland, 1970).

In interdisciplinary fields technical report
usage will be higher than in single discipline
fields (Sahanek, 1973).

L. 1y g — - m e e e it d m .-

s - . e

MANAGEMENT IMPLICATIONS

Renearch project managers can consciously
attempt to hire {ndfviduals vho are wo-called
commun{cat{on stars, or special communicators,
using the {nformation on the!ir behavior and
‘teat responses to [dent{fy them. Once hired,
every effort might be made toput them {n a
poaftion, locate them anc supply them with
budgetary support for {1 urmat cn acquisition ¢
and communication so thal the. can upgrade the

total project Information patential,
) L}

Special attentin -nould be pald to the
provision of access ¢~ technical reports by
those emplcved In {::erfisciplinary
projects
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lec.ﬁr!hlvg_- vl the HWtudy and the Appreach Taken
The aobicoliven of the atiudy were: 1) To: deatgn and (=] eoment

Intervent fona in cvoperatl fng R&D crpanlzatlona with a view (o modity-

lng the aubrequent Informat fon-compunicat ton behiaviotn of the tech-
- ~

nical protesatonala in those orpantzations, and <) To meanure and

analyze the ellectn 0! the iInterventions undeflakett.

The overall approach taken (n thin atudy was haracterized by

a number 0! teaturen that determined the atvle ot the ntudyv, the

methods uked, the rewults reported, and the potential utiltty of the -

results obtained. The kevy fteaturea that should be noted {ncluded an

STI user view of the world which put the emphants on 'pull' rather

than "push', a4 denign pernpective am ditterentiated trom the more

tamiliar sclence research perspective, and a methodology that con-

sisted ot fleld astudies emploving Interventions and measured longltud-

tnallv in two ditferent orpanizational (ontexts.

_"Pull' Rather Than 'Push' - The study took a market-centered view-

point that based itself upon the apparent wants and predilictions of

the users of STI in_rcal world contexts; lettin, the market “pull’' (m-

provements n ST usage. A Market-centered viewpoint (s differentiated

from a technology-centered viewpQoint thar 139 bagsed upon the logice of

the structure of some bodv of information and f{rozm the availability

of apparently efficient technologies for storage and retrieval of STI;

the available tech-

-

attempting to 'push' user acceptance and usage of

nology. Consequently, the study efforts were concerned with inter-

veng ions that utilized those key filgures {n STI {lows called high

re,

1 .
communicators, the spatial arrangezents of professionals and the inter-

A}

lrhe high communicator/star communicator/technological gatekeeper
is a key figure in the STl research literature, who (s reported to play

O
E [(i a key role in the acquisition and transfer of STI.

s l
. .- \
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persona netwof Q“llnunication withOut consideration of the posié;\.
) \STI .
‘ bility of cha ngi “s age thtough changes in the means fq; storage

. - STIQ \
and retrieVal of , . No doUbt the most useful means for designing
o a1 STI
an Orsaniza:jpﬂ91 : sé"st:etn would .take advantage of both approaches,
‘the Durb ey

but, again_ for oges °f this study only pull'awaS'considered

. fS o
The Degien P Qtié%\ Concern ‘With 'How Rather Than With 'thA -

‘ ., ouf Of,
This study grevw R _conceIn "with improvement of management in the

' of R 2 ” .
day-to—day world QQ\Eb“:rough the application of the growing body of

; . . from : '
research reguit? . Stygies Of the employment 6f STI in the per-

' ce aAn '
formanceé of scieﬂ _ d technology. concern with applications means a

£ ) .

s ©
focus on *’-’mest:i-a‘l hbw' t0 apply relevant research findings to

- emey
specific R&p Y problems rather than on questions of 'why' cer-

. er
~“tain eveltg are ge lly assoclateq with STI usage in. the R&D .context.
X L1as
.. The appl;catioﬂg Tts this“gtudy into the frame of reference of

of
T design rather_ﬁban Ty earch- ;

. ipo¥ta . .
There aye 0P Mt gifferences petween the design perspective and

rch b
the science” resga er&pective and it is impqrtant to understand

petWeer,
the differences the two PeISPettlves for a good Jmany’ failures

fult _
to obtain Succaés rah fer from research to applications can be
misa

attributed ¢, o pplication of the science research perspective
. - ~ orobl ) _ ‘ -
to applications Pr ’ems DesPite the use of similar instrumentation
" ochni
-and analytical gech que& in both kinds of endeavors, design and o

fun
research differ in damental ways with regards to central purposes,

535.
values and proc€

: | oncéTneq ' ’ : ]
Design jg € , with utility while research is concerned with /
) o ) - -
explanation_ Tpé Myasure °f a design's success is that it works:

uir :
it does Whag 1srfeq d of it in specific situations withif specified

—-
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constraints to the satisfaction of the client ot'user,q Thus, the

-

designer's concern is with how to make the design work whether or. -

-

not he knows why it works. For example, we have a history of approx- Z

iﬁately.3500 years of using heat to deform metal for specific practical
purpoées,‘but are only now beginning to know why metal deforms the

‘ ) ' )

way it does with the application of heat. Knowing 'why' whould improve

the effectiveness and efficiéncy of how we apply the process, but;&t

T

is not necessary to wait for full explanation. ConSe&uently, the’

designer is content with data of'varying quality, and is less con-

-

cerned. with the niceties of proof. The designer interpolates and -
extrapolates, using existing empirical evidence drawn from various

sources and academic disciplines, andvfilring the gaps with pefqonal
- v : , : g >

-

judgemenﬁs.

Where the designer is concentrated on fhe\specific solution, the
science oriented researcher is concerned with generalization and

“~

explanation, and with establishing, . .-

.. »
"...general laws covering the behaviour of the empirical
events or objects with which the science in question is

' concerned...... and to make reliaple predictions ‘of events
as yet ‘unknown." (Braithwaite, 1955)

And” another philosopher of science puts it,

"...the distinctive aim of-.the scientific enterprise
is to provide systematic and responsibly supported g
explanations...'-" (Nagel, 1961) ° ) %

. : . - \
Es§entially the science explanation is never finished, and is required

torbe vulnerable to the next replication and the next experimemnt.

The objective of tﬁe scientist is—to "achieve a consensus of rational
opinion over the widest possible field" (Ziman, 1968), and his facts

aéé}theorigs must survive a period of critical study and testing by

-

S
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other competent, disinterested individuals. Proof is in the critical /%

testing by others and in the-laboratory. Metho&olégy is vital to A

the proof, and questions of statistical significance determine whether .

or not a pafiicular piece of work is ma®& public at all. = ;- >; ‘QQ

<

" The designer, on the other hand, hangs the fate of’his desigﬂldnﬂj..

engineering test, or as the British express far more aptly, on_

-

"Frials". Trials have as their‘purposes the following:

.
~

1. To determine if the element, process or unit can be accepted

<

by the 'customer'; that is thacr it works at an acceptabie level

-which‘can mean meeting a very tightly specifi%dlsetvof performance

-

,criteria in omne situation, or in another situation just establi hiné
r §

movement in thé right direction. At the conclusion of trials, the.

"decision might Ee made to 'go into production', or to abandon ‘the

'partiéulgr effort or approach taken. ’ Sy

2. To'provide feedback that‘wilf enable the designer to

> .

adjust the design, provide forypnforeséen and undesirable systematic

behaviors or to-better cater‘to t customers,wants. Many previous

’

unkpéwab1e§ only become visible in trials.

/ 3. To uncover lacunae in our knowledge, and, thus, the need for

I 4

m;j? research.
: Trials provide eVidence upon which designer and client decide
whether they éan put the desigh into practice. Proof is an agreement

that it seems likely that thq Jesign will work well enough in the

intended situation, and that the design can go into production, practice -

or use without serious problems. The acceptéble level of signifi-
cance is situational. Where life, organ;zational survival or political

safety is at risk the acceptable level of significance may be far

1-— . "
~e o X

.
- ’ e

¢
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" tighter than that acceptable for pﬁﬁ%&gatidn in a scientific journal .
Where nbn—seqsiti&e opgrations ére under conSidefation,‘the acceptable

* -

level of significance may be quite gross;~and movement iﬁ the right

.
-

direction might be considered good epéugﬁ. L

~

The efforts undertaken in the study being reported here should
be considered as a set of trials in which a number of interventions

were undertakén,in ongoing profit making and nonprofit organizations

»

engaged in R&D with‘; view to seeing 1if they_'wpfkf; that is, if
. . . -

they achieve apparent movement or changes in the information~communi-
cation behaviors of the technical pfofessionals in those orgagizationé.

in predescribed, desired directiong in the time periods allotteditp
.o | y -

*

the study.

On Field Studies and Interventions in Ongoing Organizations --

As originally planned, the study was to consist of a number of field

‘experiments An which planned interventions were to be fielded in

cooperating organizations, and the effects of fThose interventions

4

measured over time. As finally carried out, the study'consiéted_of

a number of natural ekperiments in which advantage .was taken of

-

relevant natural. interventions to measure their effects over time in .
| N -

the cooperating organizations.

A laboratory eiperiment simplifies 1ife iﬁ its design, seveéerely
limiting the number of variables entailed in order to obtain s;me
degree of 'control' and in order to bé able to draw relatively

i
b

unambiguous conclusicns from the resuifé*obtained. The laboratory
also radically simplifies life for-the investigator since it is much
easier to attribute causality in the severely limited situation in

the laboratory. However, among the variables that are excluded in



4
-~

~ : | - . 11

- - ; ‘-

the laboratory situati&g‘are those that come under the heading of
. ' ’

context, that host ofvialeracting_variables vitai_to tne actions and
attitudes of humans working in organizations.‘ It is the 1aoi of
context that has senerely limited the application of the resnits

of nuch of organiZetion researoh conducted under daboratory conditions.

The essential difference between field and laboratory
experiments turns on that vague thing called settigg

This refers to nothing less than the total environment.
in which the experiment takes place. This total environ-
ment must be se as a complicated field of stimuli in

which each stimul possesses the potential to influence
-the dependent variable... Caporaso (1973) o

-

- In’ choosing to carry the st . into the field, the dec¢ision was
. 3. ? . .

cy

- . . [- N
consciously made to intrude into contexts ‘that &ah never be 'con-

trolled’' in the laboratory sense of the word.” The choice was guided

2

primarily by considerations of cdntekg by the desire to operate "in
S ) ' S . ’ g - ’ '

P . 3 . - N F - * . -
contexts thétlare actual rather than simulations, and thus. to obtain.

3

a measure of richness even if it meent foregoing a considerable

measure of rigor. The choice,'hogpver, was also in keeping with

the design viewpoint which d s realistic trials, of given inter-

ventions in order to £ill in the gaps between projections from the
laboratory and real situa{\ons. "As origlnally concelved, the study
was tolformulate and introduce specific interventions in the conduct
of work in cooperating organizations. For each interVention, tne
intention was to'project desired kinds of.changeslthat should be -
expected in the information-communication processes-of the cooperating

?
organization. Success in such an effort could be measured in terms

of whether or not the expected changes did occur in-the expected
directions and whether or not the amount of change was recognizable

and considered useful from a management viewpoint.
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- " As has been already pointed out, ‘the original intentions were

~—

-

oecessarily modified. The problems encountered in the course of

" the research areiwell~gescribed by Rosalie Wax (1971) in her book

o§ doing fieldwork,

"A fieldworker usually .goes into the field with a

research proposal composed, in part, of hypotheses, well—-
planned questionnaires, and ingenious tests. But, in
‘point of fact, he does not know ‘what he 1is going to do.
All he knows is what he hopes to try to do...

o Carrying ‘out ‘a trial intervention in an actual, ongoing, socio-
Ao economic enviromment, at best, is fraught with uncertainty and

~J ; . _ . Y

Q§§§:::1terva_iling effortq. Others are carrying out their own inter-

- ~

ventions within the same orgEnizational~Spacq5 confounding the neatness
and orderliness that is idealized in experimental research. Manage- -
ment is folloﬁing its neeessary macro-agenda and micro agendas.

At the macro level, management is doing those things that have been
; N R o ‘

planned, budgeted, and accepted as the overall direction ogzthe

L]

{( organization. At the micr012vel; management struggles to impase -
orderliness on the chaos of daﬁly events, improvising, responding to

unexpected stimuli, putting out fires holding together the organi-
= : zation in the face of the rush of unknowab{éﬁevents.
N . . - S~
The researcher/intervenor is always an intruder in the organiza-

tiom or community being studied. The organization's managers agd . -

lOperating managers are found to be interrupted every 15 to 30
minutes, on the average. They spend 40 to 60% of their days in
meetings (most of which they did not plan), very little.of their time
on events that last longer than 10 minutes, ,and according to the
many time studies that have been reporﬂb&—‘ébproximately 15% of
their time on the telephone. The numbers that are cited come from
the growing number of studies that have been made of how managers
actually spend their time. The studies have ranged from that of
Carlson (1959) who studied top executives.in Europe to that of

Mintzberg (1973) in the U.S. -

- .. * : “

o
~J
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N

workers have their own business to attend to, their own rhythm to
g ! . T .

march to, and their own anxieties.concerning schedules, budgets

and techni<dal performance. Congequeﬁtly, the researcher 1is alwayé

an added variable; .an added source of uncertainty in a world of

uncertainties. The more stable the endeavor being studied, the more

-certain./its processes and outcomes, the more likely it is to be

tolerant. of the outside researcher and his demands on €he organization.

An organi?aiion that has been making the same produ&;, in the same

o

.way with the same peoﬁiéndﬁér years is even likely to welcome the

" outside researcher as a source of ‘diversity, an entertainment to

break up the monotony. Science and technology endeavors fall at

the other end of the spectrum where life is conducted under condi-

-
- «

tions of high-unéertainty.' The more an organizatioﬂ is:engaged in

kY -~ v

small, short-—-term contract-broject activities, the more it works

under the severe presshrés of schedules and budgets, the more it is ’

>

difficult for an outside researcher to intrude within its space.

. N
It is no accident that surveys and questionnaires make up

the bulk of measurihg inétrum@nts used in the study of sciedeific
- ‘ ~

———

and eﬁgineering organizafions and their people. With the questjion-

naire administered to thé organizations that participated in the R

study being reported here we had to return several times to get the

necessary responses. ,
Many interventions were discussed with the cooperating organi- |

e &\\
zation, and tentative agreements were received to proceed with -var2ous )

+

approaches. However, each .intended intervention was delimited by

"events'" that intervened on their own. People left the organization.

New people were hired. Projbcts changed. Contractual pressures

. 5.0 | E (

= . - o~

N

-
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4 h ) -
faced by the organizations belng studied changed the tempo of work

2
RN

and the availaEility of key people. It soon became apparent that
- Y . ~
P

intended interventions would not be carried out in 2 manner that would
Qg:isfy the original intentions of the studylg £o draw upon thg.zxﬁgfi("_——_

able body of literature to fashion interventions that would effect

predicted changes in the organization's information communication

behavior. : o ;

Fortunately, or perhaps as might be expected in any-dynaﬁic-

L
situation in an ican R&D organization, a number of events occurred
% - . . -
; _ which made it podsible to select and conduct relevant natural experi- ’

. : . _
ments. Among the natural experiments.that were made possible by

autallhous evénts that occurred in the cooperating oréanizations were
.séme'EBnggrned with that central figure in the literature on STI, the

high comhunicator/techno;ogical gatekeeper/star communicator, some
»

concerned with physical moves and some concerned simply with the
progress of R&D projects through their natural cycles of petform;§ce
:from inception to completion.' By undertaking 'natural' experiments
as differentiated from planned 'field' experiments, the richness of

, )

cohtext;}s still maintained. The major difference becomes one of

;hnipuléiion. French (1965) puts it,

- . "...Ih-tﬁe field experiment, the manipulation of the

: independent variable is not left to nature but' is

* contrived, at least in part, by the experimenter; thus,
‘the design is planned beforehand..."

<«
LY

llt should be noted that Dr. Charles Simon of Northwestern had
anticipated and warned the research team of this problem, pointing
out that any intervention would have to fit in very tightly with.
. the ongoing®needs of the management of the organization.

\,

; 1




- . . . 15

Barnes (1971) also quotes French in definingjzie 'natural field

experiment' and describes it as a situation in which the

-

"...researoher'opportunistically capitalizes upon some
- ongoing changes'...In the natural field experiment,

members of the organizational system initiate and

implement changes, while an outside researcher assumes

the task of observigg, measuring and analyzing the

changes..." .

Making the\argumentvthat_the natural field experiment has several
advantageés over the classical design experiment, Barnes states,
: "...The natural experiment divides research roles by
- leaving the design and implementation of the experiments
with management and the data collection and amalysis with

outside résearchers...... each deliberately avoigs influ-
encing the other's work..." - :

x
Studies of intervgntions are perforce 1ongitudina1; Longitudinal °
research overcomes many of the difficulties and problems encountered
when tryfng to make pTocess infefhnces from- cross~sectional studies.
Process is a time bound phepomenon, and‘it is difficult to make
infetences from cross—sectional data concerned with a process. For
example, knowingvsho the high communicators are in an organizatien
at one point in time tells you licttle about the process how a high
commuﬁTtator becomes a source in the organization. One can only
make inferences from cross sectional data as to how the individuals
assumed their role or wer;'incorporated into that role. .Allen (1977) .
di;cdsses the problem of establishing causality with regard to high-
communicators or technological gatekeepers. He poinpts out that
technelogical‘gatekeepers are found to be'first line Supervisots
to a.far greater extent than their non gatekeeper colleagues. Allen
raises the question of causality. Is it the key communicator with

his additional information and his“pushing of information who gets

promoted, or is the first line supervisor's role one that denhances
’ —

. -

) .
[ - ‘
o .
o -
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Him as a source of information?
The' study bwaaylor and Utterback (1974) illustrates the poten-

tial value of longitudinal studies in explicating the proceSses‘that

occur in organizational 1nformation-cqmmuni§ation behavior following
structural and techn&logical changes 1& organizations; the changes
included c?ﬁhges in 1nterhction‘betw£en_grQup;, variations in.Fhe
new tg;hnical communicacioﬁ patteras tﬁat emérggd in project g;oupé‘
as différentiated from functional groups.

Some of the advantiges Eﬁat are possible from?lOngitudinal
résearch include the following according t; Kimbérley (1976):

1. Longitudinal research facilitates attempts to establish
causality. "...temporgl precedgnce can be established, at least
within the constraints of availéble data. Although this clearly

does not solve the problems of the possible influence of other

variables..."

2. It can help minimize‘fhe problems of 1nferring process from
cross—-sectional data. Most of the questions that are asked by organi—

zational researchers focus on variables that interact and unfold in

social time. 7 .

3. It permits accounting for contextual constraints im the

research design.

' Some of the issueé that are inherent in longitudinal research
include such quéstions as the. following: |

1. How long is longitudinél? There 1is no theory to guide the

researcher in selecting approp:iate data collXection intervalg, and

we are nct sure if we have missed vital short-term effects or stopped
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-short of the most important longer-term effects. '"...In the immediate
* ’ * e -
future...... we will have to be guided primarily by intuition..."

2. How many data collecfion-p&{sts are necessary? Where thére
N

F]

is no control of exogenous and endogenous variables, there is no

great value in considering control groups.J There is little in the
N —
way of theory to guide us in the choice of number of points of data

N A
collection. "...Practically, however, the number will most liki}y'be

determined by resource constraints, models of analysis'used..I...and

-

the urgency of results."

3. And reliability? 1In the opimion of Kimberley the standard
measurement responses are not useful, and the answer has to be based
primarily on the nature of the problem being examined. The experience

that typically is faced by the longitudinal researcher is nicely

understated in the  paper by Taylor éné Utterback (1974), when they
discuss their research method and the apparent opportunity offered

them by a chance to compare the communication‘pettefns and choices

made in changing groups at tw% points, 18 months apart.

"...By arranging fox a sgcond round of data collection
using the same questions?lB months later...... we would .
be able to observe the adjustments...... We might’ev9n
be able to use the initidl data as a base for before
and after comparison3......{(This has proved to be more
difficult than we expected.)" :

Research Methodology ! ~

-2

'The study was carried out as a selected set of natural experi-
ments; éach concerned with. the éffecté of a selected intervention on
the Subéequent information-communication behaviors of the scientists
and engineers engaged in R&D in nonprofit-and profi;—haking institu-

A -
tional settings. In each of the natural experiments an intervention
. /

\

‘>12:; \\-- -- 3 .;
‘ | \

Nag
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was identified in the form of a deliberate and discrete action by
managgment o;'key professionals. 1In each case, the intervention
selected was one cqnsi&ered to be part of the natural repertoire
of actions taken by manaéements in organizétions, and which,
according to the results of resegrch on STIL usage,.coﬁld be expected
to have some distinct and measurable influence on the patterns of
technical information-communication- of scientists and engineers. 1In
- each caseAa suitable intervention was identified, the research

literature was reviewed and analyzed with the goal of determining
the expected directioﬁ_of change of the patterns of communications
that ﬁight result from the 1htervention_over‘time. The patterms of
commuﬁication in' the cooperating organization were mapped at two
points in time to determine if the expected directions of change
ogcurred. The resul:ji were analyzed from the viewpoint of whether
or not desirablé chang;s oécurred inlihe direction of information-com-
munication flows from the viegpoint of management rather than from
the viewpoint of hypothesis testing. The specifics of the research
methodology are discussed below in terms of the following:

1. The cooperating organizations and respondents

2. The sélected intervention§4- ’

3. The data collection means

d -4. First and second mappings
5. And irdf addition |

1. The Cooperating Organizations and Respondents - Two orgéni—

zations cooperated in the conduct of the study. Organization A was
\ the engineering science division of a nonprofit, coﬁtract—project

organization that is Eontinuously engaged in proposing and carrying out a

. .
v "d
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large number and variety of projects. Very little hierarchical
control is exercised except in maintaining budgetary control Sn the
operations of the major subdivisions of the organiiﬁ;ion. A large
amount of autonomy and responsibility i{s exercised down to the level
Qf the project leader and individual professional. There is an
awareness of the f;nancial position of the organization at all levels
that goes beyong that ordinarily experienced in corporate or govern-
mental institutions. Organization B is a technical development
division in a profit making organization that has large commitments
with the Department of Defense. It 1is organized in a corporate mode,
is bound by military securifyl and, on the average, deals with larger
and longer term contractual commitments than is experienced in Organ-
I
ization A. Typically, a contract is concerned with the development
oWelectronic gear for installation or incorporation in an aircrafi!r
or otﬁer type of vehicle. The respondents in Organization A consisted
of 41 individual engineers and scientists who cited 44 proéessionals
in the organization as sources of information (three of the profes-
sionals did not respond to the questionnaire that was administered).
Some ;f the key demographic characteristics of the respondents ;;e
shown in Table 1-2 which follows. The respondents in Organization B
coﬁsi;ted of 37 individual engineers and scientists. Some of their key

demographic characteristics are shown in Table 1-3.

2. The Selected Interventions - The term 'intervention', as )

used here, refers to a human-caused, intentional perturbation in

the natural flow of events in an organization that causes changes in

that flow that would not otherwise havé-océurred. The class of 'inter-

ventions' that were the concern of this study are, of course, only one

3

-
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. TABLE 1-2
Variable CHARACTERISTICS OF RESPONDENTS IN ORGANIZATIOR A
> : Range Mean Median Distribution

Years n - X

Age 23-57 35.8 36 years 23-25 6 15
years years 26-30 4 10

31-35 7 17

36-40 12 29

.~ ’ ' 41-45 6 15
3 : | 46-57 6 15

‘ 41 101

Years of Technical 1-33 11.7  10.5 0-5 10 24
Experience . years years years 6-10 9 22

) . 11-15 12 29
} 16-33 10 24

o2 . 41 99

I

Years with' 0-25 8.5 7.0 0-1 10 24
Organization years years years 2=5 5 12
6-10 11 " 27

11-15 8 20

16-25 7 17

‘ 41 100

Number of different 1-4 2.4 2 No. n r4
Career organiza- 1 11 27
tions 2 12 29
o : 3 9 22
4 ] 22

41 100

¢4t
o
C

had]



TABLE 1-2 (continued)

213

- ~ n z
University . | .
Education " Highest degree
. ) Some College r 5
A SN "+ Bachelors 12 29
- ‘Masters 14 34
y T -~ = Boctorates 13 32
) ’ o 41 100
Type of university education -~ .
Material Science, Metallurgy, -
HEtalIurgical Engineering 5 12
Ceramic Engineering, Geology, Chemistry 4 10
Aéfo/Astrospacé Engineering ‘ o 8 20
Applied Mechanics, Engineering, Mechanics,
Mechanical Engineering 14 34
Civil Engineering, Electrical Engineering, g
Engineering . 3 -7
~ Physics, Math/Physics 6 - 15
English . 1 2
- ~ . 41 100
— /
A <
N
j
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/\\$\ ;1 TABLE 1-3

CHARACTERISTICS 'OF RESPONDENTS IN ORGANIZATION B

n

Variable Range Mean Median Distribution
. Years n 4
Age'Y::::::D 26-57 36.9 - 38 26-30 8 22
: years years Yyears 31-35 7 19
' // = 36-40 8 22
” ) 41-45 7 19
- 4657 7 © 19
37 - 101
Years of technical : .
experience 1-28 12.4 11 0-5 8 22
- * . . 6-10 10 27
. 11-15 8
16-28 11 _30
~ = 37 101
Years with / )
’ Organization _ ; 0-16 5.0 3 0-5 24 65
‘ ' ‘ 6-10 - 5 14
o 11-15 7 19
‘ 16- 1 _3
N » 37 101
Number of different . -
career organiza- )
tions . T 1-11 3.3, 30 No. n z
: 1 4 11,
' 2 13 35
3 8 22
4 5 14
5 3 8
7 2 5
8 1 3
11 1 3
37 .

=
- Q
Past

22. -
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Y TABLE 1-3 (continued) _ﬁ,\\\ N
Variable n y 4
University

education . Highest Degree

‘No College - . 5 13

Some College 5 13

Bachelors 15 39

Masters 12 31

Doctorates 2 S5

. 39 10
Type of University '
Education ' -
Airo/Aerospace Engineering\ 6 21
Mechanical Enginééring, Engineering Mechanics 10 , 35
‘ . L, . N

. Electrjcal Engineering 7 24

. Chemistry, Ceramics 2 "7

Physics 2; 7
Industrial Technology 4 1 1

Management 1 4

. 29 102

£
s

P

~
2«'“ B
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. L .
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qftegory or class of jnterventions selected from among the multitude
of categories apd levels that exist at any point in time in any given
matrix of h;man events. An organization is one type of interve;tion
in i1tself; a human created ensemble of fndividuals, rules, processes

!
S—

and equipments dedicated to generating outputs that might not other-

wise have ever occurred. The 3impiest transformation of information

or materi;I;nUIthin an organization is an intervention. Hanagement

actions, the types of 1nterventions with which thi;\étﬁdy was con-
' cerned, comprise another’ category of interveﬁbions that differs

f;om the'organizétiop and the simpié transformatioh‘in terms of

the time and space encomp?saed. The management actions  discussed
here are concerned with affec;ing unitg of organizations ove} ®ime
periods stretching into-a 'visible'mfuture of six months to perhaps
three years: By coﬁpariso$;a total organization's time frame must:bé

™ considered to be indefinite, while the time frame of a simple tr;ns-

-

formation of informatian or materials may be measured in seconds or’

~
3

minutes.

3 N

The management actions included in this study as interventions
wefé sélected on the saséh of their pervasiveness in managerial
practice, their apparent relevance to information-communication

behaviors (as indicated by the research literature on STI usage), qnd

- by their ameﬁability to unequivocal.identification égd measurement.
The management actions that occurred during the early period of the .

- study and<{33t were deemed to best meet the titeria for inclusion
| | ; >
’ were the following: . | S
L """1~ _ -

a. The hiring of a high commhnicatof\

N , -
b. The resignation of a high comunicat?i‘\who had @-with the

Q- organization for a long period of time.

ERIC e

oy
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«+ ¢. The rearrangement of offic!& and people w\;hin a department. -
:

d. The progress of projects through time.
fo manage 1s to intervene, ana some Bf the interventions that_
managers make are more influential on szaequenc flows of technical

~

communi;ations among.the technical professiona}g 1h an organization
than others. Kgé among chg subjects thag recur in t;é literature on
STI uéage by scientists and engineers are those that are concéerned
with that key figﬁre, the high communicator/technoclogical gatekeeper/
star cémmunicator. Thus, the gddiﬁion of a higﬁ communica;or'co aﬁy
organization and his subtraction through transfer or termination

are among ﬁhe key interventions available t8 a manager of R&D.

Hiring, firing and transfer of personnel are among the most ubiqqitous

acts of managgnenc in any organization, and they are pafticularly

important in the conduct of R&D.

R&D is a non-routine process-that is man-dependent and man-

~

centered. The R&D process 1is concerned with the production of

one-of-a-kind outputs under conditions of great uncertainty, and

it cannot be specified or controlled in detail. Furthermore, where

attempts are made to control R&D tightly and in detail there is

evidence that strongiy suggests that the results are counterproductive

(Pelz & Andrews,‘l976; Gerloff, 1971). 1In effect, the. competent

professional sets the standards for his own work, and the manager of

R&D has the choice of letting the professional do the job or doing

w

"the job for him. Consequently,-ché case can be made that the most
S ,

important means available for the control of R&D by‘managemenc is the

hiring of‘compétenfj hiéhly motivated, technical professi&hals (Shaperq,

1977). §imilar1§, the case can be made that the exit from an R&D

»

«org;nization of a highly competent person must have a mﬁrked effect

. L T
L : ~ . : J-L
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+ on the subsequent efforts in tye'organization, at least 1In the short

run. .
Physical pro)&mity and accessibility affect the pattern.and
frequency of technical cemmunications between the technical profes-
sionals in an organization according to a number of studies tﬁat
have been made of STI usage (Allen, 1977 summarizes.nuch of the data
ta date). Furthermore, since the rearrangemenf of offices and
porkers is:a frequent event in organizations, the decision to re-
arrange offices within a deparcment can be considefed a primhry.
managerial intervention that affects the subsequent information-
communication behaviors in an erganization. '

The very performance of an R&D project-and ;ts ?regress from
one state to another .is an intervention that-muat‘afiect information-

communication patterns. . Projects, partitularly large ones, have

7

changing infornation needs at different ﬁfages of their progress, and

L4

a high iikelihood of chanéing‘the patterns of information-communi-

catibn in an organization."Tﬁough there have‘been few lopgitudinal
© ™

studies of the changing patterns of communication during the life of
a project, the differences noted between different fields of science

and between science and technology suggest that different patterns

.
s

might result from the very intervention of time.

3. The Data Collection Means - A variety of means were used to

, 8 ioe bon -
collect the data used in the study 1nc1uding both obtrusive and non-
obtrusive means. The data collected included demographic information
-on the respondents in the cooperating organizations, data on the

information-communication habits and preferences of the respondents, °
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maps of the locations of the various organizations and reapondenta,
data on preferences for coworkers, travel, library.uaage and
teleplone 'usage, and on time with the qtganiz#tions studied. "&

A questionnaire employiﬁg elements of questionhaires that have
been used in previous studies (Holland, 1970) was.used for some

of the demographic d;:;\ﬁhdxior indication of choices of coworkérs
for various kinds of information and for "like to work with" (See-
Appendix A). Bdllding on Holland's approach, the respondents'were

: o
asked to indicate preferences (first and second choices) for sources
- -

" of project/task 1nf;¥Qtf£bn. state-of-the-art information and for

research/laboratory information. The kinds of i%formation were - :

-

differentiated in order to determine differences, if any, in kinds

/
of high communicators that might be identified in an R&D environ-

example, that -

!

f the first line
A

-~

ment; particularly, since Holland had found, %o
prdjgpﬁ/task inforﬁacioq tended to be the domain
\ g

supervisor rather than technical information.

t

Again, from Holland, the respondent was askéd. "Please name
the two meémbers of your orgapizafion you would most like to wo:k'with."

This question of liking was raised in order to determine whether and

to what extent cited sources were preferred coworkers, or, put.

-

another way, how"Liking' relates to patterns of information flow

LR Y
. \ B -
- i
i H

within an organization. 9 .

Other data were obfained from existing documentation in the
résponding organizations such as library records of books, journals
& .

and reports checked out, telephone records, travel records, and

maps of respondent locatioﬁs in the buildings.

’
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4. First and Second Mappings - After obtaining the cooperation

of the nonprofit researcﬁ orgasization identified as Organization A,
entree was arranged, and a first‘digtribution of the questionnaire
was madé in September 1975 to all members of the cooperating engin-
& eeringldivision wﬁo were not on leave. Of the 44 members of the.
organization at that time, eventually, responses of soﬁe kind were
obtatmed frOm 41 or 93X. The ;le of the other data used were
obtained from the organization's library records and from the
t :
records of the central admin}s:ration (including accounting data,
- telephone and travel records). A second distribution of the ques-~
“tionnaires was made 16 months &fter the first mappiug.-

5. And in Addition - As was pointed out’, the study effort was

~‘/considered to be in the nature of engineering trials, and, as with
A Y

" engineering trials, lacunae in the research literature were made

evident, and additional efforts had to be undertaken to overcome

some of the Ldentf£ied gaps if the study was to proceed. In

\

;/‘/‘___,atfémpting to determine the effects on éubsequent information-

communication behaviors of hiring a high communicatcer 1nto the

-

organization, it was .found that there are no. ready means for identi-

.
. fying a high communicator at the point of hiring. ‘

" Though many studies are available that discuss the high
communiwktor 's characteristics in gemeral terms, no listing or

-~

instrument exists to differentiate or scale high communicators

NS

. « .

from others a priori. Though there are data concerning the

information habits of high communicators, most of the data identify
: N

. -
ghat individual on the basis of sociometric studies (e.g. whd\do you

Z 34




8o to for informatiod?); which requires membership in :he‘brg.niz.cionn

for some perfod of time. Conasequently, {t was necessary to devise

means for predicting who would mosti: likely show up as a high communi-
cator once hired.

To overcome this gap so that the study could proceed, a means
for i1dentifying who was most likely to be a high communicator among

the new hires (those with the organization for less than two years)

was developed..
-~

After the first mapping of the information source preferences of

the respondents, there appeared to be obvious differences in the indi-
vidualaliden;ified ds high communicators depending on the kimd of
informnﬁioq sought. “The 'disaggreéﬁt}?n' of the high communicators

by kind of information so;ght, int;igged the study team, and\an

effort was made to obtain some datg'on\the differences in information-

-

communication patterns that might be associated with their identity

with different kinds of information.

Using special self-time-study equipment provided by the Tensor

Corporation, time study data were collected on ten of the scientists

-

and engineers in Organization A. The ten id!?viduals-used in the

study 1included individuals who had been ranked very highly as sources

of information in the first round of data collection. The time study

!

‘was exploratory in mature and was conducted to see 1f it was possible

-

to determine patterns in the way variously ranked prdfébsibngls (as

sources of information) distribute their communications and infor-

mation gathering efforts. It was reasoned that time usage as well

[y

a8s source snd channel usage by high communicators might be one means
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for usefully differentiating key sourtes from others, and, it was

further reasoned, that a better understanding of the behavior of key

people might provide information to help develop a basis for 1n£er-

vention in terms of training.

\
The ha:a were collected at random intervals in terms of the

/
activity?being performed, who was contacted (if anyone) and the func-

tion being performed. In terms of the limited exploratory study,
distinct differences between the very high selected aoufcaq of

\ .
information and the average for the sampled group. The very high

-
*

sources for all kinds of information were differentiated in the

following ways:

L




CHAPTER 2
ENTRY: A HIGH COMMUNICATOR IS HIRED

An American will build a house in which to pass

his old age and sell it before the roof 1is on;

he will plant a garden and rent it just as the

trees are coming into bearing; he will clear a

field and leave others to reap the harvest; he

will take up a profession and leave it, settle

in one place and soon go off elsewhere with his .

changing desires
- Alexis de Toqueville (1835, 1966 edition)

-

The nqpility of workers Wetween organizations in the United

+

States 1§ so pervasive and has b‘cn such a typical feature of American
life for_.o loug ;hat most Americans accept mobility as typical of
industrial practice. It would be a matter of‘surptioo to moat
Americans to learn that our mobility may be the characteriltic-that
most denotes American Industry from that of other éountries in ghe
world. As young de Toqueville was angzed by the restiessness of
Americans in the eafly 1800's, so visitors from Europe, Japan, and

Latin America are amazed today at the ease with which American

workers move between companies and regions.l A good case can be

-]Tbb“ility is the hallmark of United States industry as compared
to that in any other country. In studies that included data on the
mobility of 35,000 scientists and engineers in the industries
providing R&D to the Department of Defense and NASA, Shapero and his
colleagues (Shapero et al., 1964, 1965; Draheim, et al., 1966) found
that the average number of companies per scientist and engineer
was 2.6. In a later, unpublished study of executive mobility that
was undertaken as san expert witness in the case of Motorola vs.
Fairchild, Shaperoc found that the average number of companies per
fxecutivq for 20,000 executives was also 2.6.
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made that the United States may be the only country in the world
wvhere professiqnals can change jobs without penalty.

_Tﬁc ponit:S}\offoct- of American mobility on the flow of
technical 1nfor£;tion throughout our industry has not been measured
in terms of its impact on the transfer of technology, the dis- -
sipation of attempts at company secrecy, and on a national willingnc--‘
to try new things. Overall, and in the long run, the mobility of
Americans appears to provide a kind of macroefficiency to our
economy. Ideas move with p§op1e. and thus, are wide.pr;a& in our
very-largc economy. Some notion of the effects oé mobility can
be obtainc& from the data found 1n.Tab1e 2-1. Sa;:i and profits
of co-pnnies,in\pelectod industries were correlated to the average
number of coﬁpanio- ite executiv;g had wbrked éor. As can be .ecn‘;

.from the data, in the long run, profitability was correlated with ﬁ;
executive mobility for more :h;n half of the industries studied.

Furthermore, as can be ;een in Table 2-1, after fifteen years more

of the variation between companies in all of the industries studied

-

could be explained by executive mobilicty.

Though the dafa in Table 2-1 support the notion that an overall

cfficiency 1is obtained from mobility by fndustry in the long run,

! an analysis of hypothetical.lifetime earnings of scientists
and engineers with the bachelor's degree related to number of job:
held which was based on actual salary data of several thousand
professionals showed little significant difference, between those w.
stayed in one company ($489,000) or had worked in three ($482,000)

or six ($467,000) (Shapero, et al., 1965).

—~
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’ TABLE 2-1

CORRELATIONS OF MOBILITY WITH SALES AND PROFITS BY !NDUSTRY1
T K ‘ "Lorfzfltlonl~
Compound Crowth Rates
‘Sales Profits .
15 S 15 S
Industry Years Years Years Years
Broad Woven Fabrics . 54 .33 .09 -.15
Footwear .63 .20 .59 -.35%
Crude 011 and Natural Gas .69 .36 .68 -.01
Department Stores -.08 .03 -.17 -.13
Drugs .00 .33 -.04 -.01
. ~ .
Communication EQquipment .72 .39 w73 -.02
Afrcrafsr and Parts Ps .50 .25 .36
Electronic Components .03 .29 -.31 -.05
Radio/TV Broadcasting .52 .37 .28 .15

lTbe data were collected in connection with expert witness testimony
in a trfal between two major corporations over alleged conspiracy

to take away key executives and professionals from one of the
companies in the case. Within each industry presented in Table 2-1

an analysis was made of the differences in the compound growth rate of
sales and profits for each company in that tfldustry. The analysis
was oriented towards determining how much of the intra-induscry
differences in growth might be explained by differences in mobility xnong

the various companies in each industry,
N k

zThis number may range between -1.00 and 1.00, where 1.00
implies compleéte correlation of sales/profits of an industry

- with mobility, .0 implies no correlation, and -1.00 implies
complete negative correlation of sales/profits of the partiCuIar

with mobility.”
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they slse highlight the short terw effects of mobility on companies.
At the {ive year level there was a negstive correlationship between

profits and mobility for the sample of cowpanies {n most of the

industries studied. High mobility actas to ROCP‘coup‘nitl on what

aay be a never -gding loarntgg curve, conatantly requiring the

]
orientation and digestion of every new person and constantly

requiring recovery from the loss of a key person.

The very pervasiveness of mobility {n U.S. organirational

Iife makes hiring. firing,. transferring and quitting among the most

used interventions by managere and workers. Furthermore, from what

has been reported in the literature about the cructial role pla}od

-

by the high communicator in the flow of technical infomtion in
organizations it becomes evident that hiring, losing or transferring
a high communicgtor may be one of the most available and effective
interventions available to a manager of R&D. Consequently,
managerial actions or reactions to the onfry. exit and location of

-

high communicators in the organizations studied were central to

the study reported here.
Two natural interventions that occurred and were atudied were
concerned with that central figure in the STI user study literature——

the high communicator. In one of the iaterventions, a high communicator

was hired. In the second a high communicator of long standing in the

organization resigned--made his exit from the org#niz;tion. Given
the importance of the high communicator in the information-

communication patferns in an organization it seemed obvious that the
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entry or exit of such a pPerson from an organization must have some

-

. measurable effects on the information communication patterns that

subsequently»develop-in the orgcnization. ,
’Thevliteréture'éould suggest that hiring a hfﬁh communicgtor

is one of the most efficacious actions a manager of technical

-

professional activities can take with regard to improving the

-

quantity, flow and use of technical informetion in his\organiiation.
Once.-that statement has been made, hqqeverﬂ a number of questions arise

relating to the practical implementation of such an action. What

*

'should we expect from hiring a high commnnicator’ How long would it

take a potential high communicator to take on that function within

EY .

an organization that is new to him?' How can we identify a persdn who
would moet likely be a high communicgtcr for purposed'of hiring?

Are_there‘ﬁecessgry conditions' that must be in place befcre a high

E. . -

communicator can act as such?
‘ ¢ ! M - ‘ .

Who is the High Commuﬁicator?‘ S B 7 . "

Allen's pioneering study (1§§§9 established the centrality

in the information—communicetion process of that individual referred

-~ . i

to in this report as the high communicdtor:_.Allen referred to that central ¥

figure as .the technological gateke;per, an individual who tends the

—

gates of technical information flow within an organization. Others, R
in many contexts, have identified the same and similar functioms - -
- .. o .

- and individuels; the great man who receives and transmits outside

information (Glock ‘and Menzel, 1958), the scientific troubador

who is the carrier of select, know-how information~{Menzel 1964),

Q ‘ ' : -
. N

-
2
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- the information specialist who distributes relevant 1nfdrmation to the

grbup (Bernal, 1959; Rubenstein, 1961; Hodge and Nelsdén, 1965),

;;,the_special communicator

oo f
iy

r who affects the adoption of

the internal consultant (Allen,

(Holland, 1972), the opinion lea

innovations (Lazarsfeld, Berelson and Gaudet, 1958; Katz and

-

'Lazarsfeld, 1955; Katz, 1960; Coleman, Katz and Menzel, 1966),

the internal linker (Hodge and Nelson, 1965)._;Other terms that have

' been used have included the following: key communicator, communication

- " .

star. : .
The licératqre'provides us with a number of findings concerning
- the information géfhering characteristics, demographic characteristics,

and characteristics as a worker of the high communicator. ,Some of the

findings relevant to the study reported here are listed below:

N

High communicators
L 4

- Read mdte than their colleagues
- Read méré«sophisticated (refereed) technical journals -
than their colleagudes"

- Participate more frequently in professional meetings
and conferences than their colleagues L .

N

. — Have and use more pefsonal contacts outside the organization
than their colleagues -

-1}Havé~more intraorganizational coritacts than colleagues

'~ Use more technical specialists within an organization than
their colleagues | '

-

b

»

1Allen (1977) provides a good }eview of the literature to date

drawing on his own work and that of others. .
-
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- Haintain close comnunication with other high communicators
in their organizations

- Are high tedhnical performers'

- Present significantly more papers at professional conferences
than thelr colleagues - ;

.‘.‘ ¥

~ Do-not differ from coileagues in age

-~ fAre more likely to hold a doctorate or medical degree than
¢their colleagues

- Are highly represented in first line management

- Are seldom with.the organization less than five years
and never less than two ‘ : -

- Tend to be used less as sources of information as they -
progress oyganizationally beyond first line supervisory
level . _

Typically, studies of. 1dformst1os4communicstios,pstterns in -

- -

orésnizations fdentify -the high coumunicszqr by means Aé a socio-
metric instrument by which professionsls in an organiiarion 1dent1fy
their qﬁoices of- others as sources of information or as sources of
importsnt informacion. The most ci;éd sources are identified', -
‘as the high communicatorq,and are fur;her‘éxamined in terms of their
information éathering habits, demographic characteristics, and

. practices. All of the studies are a posteriori, and tell us who

has come to play the role of'high comﬁunicstor and what his

. characteristics are now that-he is there. Except for the long-

. v ,
explicitly provides a\means to predict, even retrospectively, who .

1
\

will become a high communicator.

&
itudinal study df\iaxi:r and Utterback, we know of ro study which

ra)
~r




Allen (1977) states,

) . " . - L,
"....Seldom are gatekeepers found with fewer '
than "five years in an organization and never
with fewer than two...."

- and, in another place, states,

r....gatekeepers are most frequently found at
the first level of technical .supervisionm.."

Both of Allen's statements imply that to become a functioning high ;."
communicator in an organization requires a social process that
takes years to accomplish.. Allen's stat nts raise the question j .

1of whether or not it is feasible for ﬁaﬂZ:e ers_to even.try to identify'

e'and hire high communicators, particularly considering the high : ‘ | -

:mobility rate among technical professionals. "Allen makes a point

I

. that managements should do somethinh'tq\cut doun on_the_time’periqd
required to bring an individual's high comnunicatipn“characteristics
on-stream 1if, as he puts it, theyvare fortunete enough to have hired

~8omeone with the potential to become-a high communicator.

Studying the Entry of a High Communicator into an Organization
~DeSpite the unpromising outlook that seemed* to face any attempt

~to study the entry of a high goqpunicator into an organization
the decision was made to proceed with such an effort. The

decision to proceed seemed well justified considering the potential (—,

-

'value to management of R&D if it was possible to systematically

-
»identify the potential high-communicator with any certainty, and to,

-
A -

subsequently, facilitate his ability to play the role.-

. . . B
. - .

15
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To study the ent: (and exit) of high—éommunicators into an
‘ o _ 5 . : 0 .
organization and his subsequent dg;elopmént into the role the following

was done:

- The information-commnnicétion patterns in an organization
identif}ed.as b;ganizat;on A were mapped one point in time to
. establish base liﬁéb for measurement of subsequent changes in patﬁern

that might be-attributed to'giveéb}nterventiogs. . ’ . —

+ -t

- — Means were develqped £or.systémgticalliﬁidentifying and

ordering: the high communicator potentialities of mewcomers to the
- N . ' - . _ X . x .‘ .

e -
voggani;ation.
'~ The information-communication patterfs in-Organization A
were mappéd sixteen months after the-fitst.mapﬁipg to determine what -

changes had ’occurred if any.

) ~ An analysis of the changes ih information qommunicatién

.“patéerns was made to‘determine’whegher t’.pnewqomer(s) with ;ﬂ B R
indicated potential for becoming ; high-commﬁhicafgr did move up in
;anking as a cited source of information for any or all of the kinds »

of infor?ation identified in the study.

First mapping of the information-communication patterns in

Organization A (See Table 2-2). Of the 44 professionals in,

Organization A (41 respondents ‘to the qdestioﬁnaire) Il were
. . ] . )

rcited (given as first or second rank as a source of information)

at least once in all of the three categories of _information (1.e.,
project/task, state-of-the-art and research/laboratory technique"

information) with the number of citations per individual ranging from

<

45




“ . - TABLE 2-2

'DISTRIBUTION OF SELECTIONS OF PRBFERRED SOURCES OF INFORMATION WfiHIN ORGANIZATION A
BY TYPE OF INFORMATION--FIRST MAPPING

B

., . Number_ of Selectionms Number of Sources  Number of Selectioms
K ' Per Individual Source  Cumulative Cumulative
'ype of Information , (n) (n) 4 (n) "%
roject/Task Information 8 2, 4,6 16 30.8
- 6 N 6.9 6 42,3
| 5 2 11.4 10 61ap
b\ ¥ ‘1 13.6 4 69.2
¥ 3, 1 15.9 3 75.0
‘ 2 3 22.7 6 86.5
. 1 7 38.6 7 100.0
0 27 100.0 _ -
44 \ 52*

Iotal

—

There were an additional 15 selections of sources within the institute but outside Organization A ;
: by

L

tate-of-the-Art . 12 Y 23.° 12 18.8 °
Information . T T2 6.8° 1 -40.7
L 4 1 9.1 b 469
“ 3 4 18.2" 12 65.7
, 5 2 9  38.6 18 o 93.8
1 b 4T 4 100.0
| 0 23 100.0 _
Total 44 ¢ . bL%-

y—

There were an additional seven selections of sources within the,iﬂEtitute but outside Organization A.

4 e
L
J

»

—t

‘ .
e O




TABLE 2-2 (con:inued)

. oy — N

. S Nunﬁir of Selections Number of Sources  Number of Selections.
' " Per Individual Source  Cumulative ; Cumulative
Type of Information | (n) ‘Fn) 4 (n) \ e
Research/Laboratory 10 1 2:3 10 17.2
Information 5 1 6.6 5, 259 .
N 4 2 9.1 8 39.7
3 5 20.5 I ST 65.5
1 2 5. 31.8 10 79.3
1 10 % 54,6 10 100.0
o . 0 .2 99.9 L S
v - ’ 44 58%
. ] ‘

-

. " . ¢ . . .
 *There were an additional.li_selections of sources within the institute but outside Organization A.g
. y ' 1]

—

ERIC
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' . )
five (three individuals) to fourteen (one individual). Nine were

~

citgd at least once in two.of the information categories with cita-

tions ranging from three (three individuals) to 17 (one individu-

al cited only in the two. technical categories of state-of-the-art

~

and research/laboratory‘information) Eleven individuals were
cited in- only one category with three of-those cited receiving
between three and eight citationsﬁ. Thirteen of the professionals

received no citations at all.

, ' L 4
There were 67 citations of individuals as preferred sources
~of project/task information (see Table 2-2), 15 of which were to
individuals outside the organization being studied but within the

overall parert orgsnization. Of -the 52 citations of individuals

I

within the organization; 36, or 69%°of the citations, were made to

six individuals or 14Z of the professionals in the laboratory. The

5 .
citation of individuals within the parent institute but not within

the organization studied is to be expected in a large project-

-contYact research organization with a large rnumber of small as well

3
. ~

-as large projects in process at any given point in time:r The

citation of 'outsiders' as sources for-project/task information would
4not be as typicsl in a large-project, hardware-oriented. organization.
Twelve of the 15 citations of someone outside Organizstion,A as a

source of project/éask information wsre to one individual who functfoned .
in a’ciearly administrative role in the overall instituti;n. Three

of the members of Organization A were cited’ only fo?jgsoject/task

information and not for either of the two technical information

- 4 ¥

categories.

.
4.’";
"

~ . -

(8



'professionals within the organization. Qne person (the same

* 'I
]

3

There were 71 citations of individuals as pééferred sources of

state-of-the-art information (see Table 2%2), seven of which were

»

to individuals within the institute as a whole but not in the
department being studied. 'Of the 64 citAtions made to professional

within Organization A, 42 citations, or 66Z were made t; eight or

3

182 of the professionals in the laboratory. One person accounted

for 12, or 19Z, of all of the citations for state-of-the-art

a

information.
‘There were 69 citations of individuals as ﬁreferred sources

of'ﬁssearchllasgratory information (see Table 2-2), 11 of which

LR

were to individuals within the institute as a whole buk not within

the department being studied. -Of the 58 citations of professiouﬁls'

-

within Organizatioh A, 38; or 66X were made to nine, or 21Z of. the

-
)

- “% - .
individual who accounted for 192 of the state-of-the—art citatiqns)

" was cited 10 times, 17X of all of the citations for research/

r]
«

laboratory information.

,Diséggregating the information source preferences according

-to type of information sought (i.e., project/task, state-of-the-

”~

" art and research/laboratory) suﬁpbrted what, ggsﬁ facto, appears

to be the obvious point that there is more than one kind of high

communicator. The r#ﬁults of our fieldwork suggest that the high

' communicator role may be a collectivity of roles that- have been

lumped together’under the omnibus ehvelope title of high communicator/

.
e
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. k4
technological gatekeeper. Some ;f the individuals in Organization A
did appear to function as ocmnibus high comnunic#tors, being cited
as a pgeferred source for all three.cacegories-of information,
but, {f we separaﬁe :ﬁg project/task information source data from
the more clearly technical information source data we find some
interesting diffg;encgsibétween the results obtained in this study
and the resea;zh results reported 1nlt£e‘11cerature.

Perhaps che-nost 1ncerescing finding chat came out of che
disaggregacion of information soprces by type of information was
con;erned with the-roles of supervision and high communication.

Of the seven individualsg ﬁho.rece1§ed three or more citatiéns as a
préferred source for projecgltadk information, ;ix were supervisors,
'bofh first and higﬁer level supervisors (cicac}on of higher level

supervisors is to be more readily found in .a contract-project, many

small project teseatci laboratory than in a more hier&rchical hardware
oriented R&D firm). gEEEERnsupervisoré were represented among ose
cited as preferréﬁ sources for technical information the} were not
highly represented among those cited most frequently. Of the seven
individuals cited tﬁree or more times as preferfed gourcés of -state-of-
the-art information only one had a supervisory title. Of the ten
individuals cited three or more times as preferred sources of
_researchllaboracory information, chree had supervisory titles.

Anotheg difference from-zhe,expected had to do with some of

the information-communication bé&haviors of those cited as preferred
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sources of technical information. The 1nd1v1dual most cited as a

prefetred source in the technical informationm categories displayed

none of the characteéristics widely aasociatgd with the high
- communicator. Hé’;:ad little, did almost no-traveling, usédbthg
‘telephone little, read no journals, wrote little. bn closer
investigation we found that particular individual highly prized
for hi; talents in the structuring of laboretory pgojecta an&

instrumentation.

Which newcomers are most likely to become high communicators?‘

At the time the study was undertaken, ﬁo instrument or systematic
technique was availeble to 1dentify a griori which newcomers in an
organization were most likely to become high comnunicatots in that
organdization., To overcome the lack of instrument it was necessary
to develop so@e neaﬁa for differentiating among the newcomers to
Organization A with regaré~to their ﬁqtential for becoming high’
éomnunicgtors within that organization using. only the kinds of
~information available to an émployer éonsidering someone for

.employment. For -the purposes of the study it was important that we

' take the viewpoint of a manager trjing to hire a potential high '

a

communicator using the flndingq available from the research on high
_ ' N
‘f . ) \

Seven of the responding fechnical professionals in Organization A

communicators.

were judged to be 'newcomers'. The definition of a newcomer for

the purposes of the study were all those who had been with .the

'Y -

o -
organization for less than two years. The two year cutoff was based

o4
Y IS
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ori Allen's statement, given above, that no high connunicatdr develops

into that role in less than two years. To differentiate among the
newcomers as potential high communicators two analyses vere made.

'

One analysis made a comparison of the seveQ newcomers and ranked

them as potential high communicators in terms of ind{vidual

characteristics deemed relevant (on the basis of past research) and

a second analysis used tﬁe*technique of discriminant analysis to

"develop three discriminant functions to discriminate between .those

%tposé not cited as sources af each of the three kinds

of information identified for the study (i.e., project/task,
state-of-the-art, ard reaearch/lebdratory) ‘

In the first analysis the seven neycomers wvere compated with
regard to their quest ionnaire responses to thirteen ftems that could
be found in an employment application blank or employment interview

at the time of hiring. The items used in the comparison included the

following:

he -

University training (degree level)
Years technical experience in field

Number of differentlcareer'organizations
Pateﬁt applications past five years

?apers published past fivéw}’rears
Professional prograﬁ particfpations past year
Unpublished paﬁers written past year

Number of professionafl directory listings
Number of honore an vawards past three'yeare

Professional meetings attended past year

So
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+ - . Professional journals read per month
Unpgbiiahed reports gead per month
’ ‘ : Co!nznieationé-vith outside ccqiuintancea per month
The data sn th; seven néwcomers are shown in table 2-3, anA,
- a8 can be readily seen, one individual (lll)v.:.nd; out as a poteﬁ-
tial high c'omunicatc')r with regard to most of the ctu'irac.:eriltico'
that ‘have been found associate& with high'coi-uéicntora in past
studies. Despite the easé with which one can make an 'eyebaii'. - ;‘

-

‘selection of newcomer #11-°based on the data shown in T.ble‘2-3

e

questions arose to disturb £he study team. Which of the

;:ariables really dok discrintinate the ;aotential high communicator from ,‘
othe;rs? How s'trong must an mdividuil be ;rith regard to any or

all of the variables to be considered as a high commimicator
candidate? What is theé relative weight of each of the variables with
re‘gafd to discriminating the poténtial high communicator from others?

Development of the Discriminant Function. A discriminant analysis
T -

was employed to systana‘tically wﬂuate the newcomers with regard

to theirv'infomation-comunica'tion potential for Organization A,

and to answer questions concerning the relative weights of the
variables used in identifying high communi d:t\ars Multiple
discriminant analysis was used to distinguish between those cited as
preferred sources and those not cited at' all for, each type qf

'

information (i.e., project/task, state-of-the-art and résearch/

laboratory technique). | .

<t
¢
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* Variable ~ 6 1 o B oun N
University tralotng (degree) M OMD M N BB
Technical experience in Held (yrs.) 15 2 1 1 21 1
Cateer organizations (number) A L T
Patent applications past five years 0 ¢ 0 0 0 0 0
Papers publisbed past five years 1 10 1 0 0 1 1
Professional program particiﬁant last year , ; ,
(number) o 1 2 0 | 0 0 0 2
Unpublished papers written past yesr 1% 0 0 4 0 4
Professional directory listings (number) 0 0 0 0 0 0 0
H@b'rélawdrds past three pearg (number) o7 0 0 0 0 0
Professional meetingsvattended last . ~
year (number) 2 1 0 1 § 10
' o i/
 Professional journsls read per nonth 20 5t & 7 N2
. Unpubldshed reports read per aonth Jlow 0 6 2 s
Number of communications vith outside \2; o [
acquaintarces past.month ° L) 3 040" 2. 2 ,
‘ ) k“)'\.../ X E o~
. , ‘ , 5o
'.‘ o N - . ’
*r L '/-4 . -
D. f ‘ v 5\,
A |

TABLE 2-3

. ‘
CHARACTERISTICS OF NEWCOMERS IN ORGANIZATION “A" RELEVANT 10 THEIR INFORMATION-COMMUNICATION POTENTIALITY
. ‘ t

| Individual
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A discriminant function was developed for each type of information

sodrce. For the development of each of the discriminant functions,

26{:ariables were used (see Table 2-4 for a listing of the variables
. )

and their means and standard deviations). A compﬁter was dsed to

carry -out a stepuise!efinepent of each discriminant function,

adding or subtracting one variable at a time until it wvas judged

that tontinuing iterations would provide minimaligains (after 30-40

-

iterations)

The statistical measures used to indicate ‘the degree of -

separation of the cited and nbncited groups in each information:

-

Qategory were canonical corfelation and . ?ilk's lambda. The canonical

;Brrelation denotes the relative abili:y of the disériminant ‘function
g -
o separate the groups. The higher the,value-of canonical

ro.-

_ correlationfthe better the separation. Canonical correlation squared

can be interpreted as the proposition of variance in the discriminant

(5

probability that the différence between the two groups in each

case occurred 5y chance. The smaller the lambda the more the dis-~

-criﬁinacing power present in the function.

For each category of information source a discriminant

Yoo A

function was derived and the values for the coefficients of each

of the included vhriables was computed. To gvercome the

‘ differences in scale of the includqd variables, the variables )
were norﬁaliz@d to produce standardized discriminant function
\ X . L

coefficients. .Individual scereé~were computed for each of the

»

functions explained by the groups. Wilk's lambda determines the g
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TABLE 2-4
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MEANS AND STANDARD DEVIATIONS FOR VARIABLES SUBJECTED TO STEPWISE
DISCRIMINANT ANALYSIS OF CITED PROM NONCITED SOURCES OF INFORMAT ION

IN ORGANIZATION A

[N

: Standard
Variable . Mean Deviation
| - 7
Age _ 36.75610 8.74008
University training , - 17.90240 - 1.80007
Years with organization : 8.48780 6.77909
Years technical experience in field 11.68293 8.35595
Number of different career organizations 2.39024 - 1.11530
Number of people supervised -+ 4.80488 14.84961
Number of people reported to 2.19512 © 2.36875
Patent applications past 5 years 1.02439 2.60277
Papers published past 5 years - _~% 6.68293 \7.66955
Professional progran participant pasg\\\\‘\i\ : )
year > .07317 1.31130
- Unpublished papers written past year 5.19512 6.74989
Number professional directogy listingzb 1.29268 3.57941
Number honors/awards past 3 years 1.02439 2.95371
Professional meerings attended past f¥ear 2.97561 3.15031
Professional journals read per mont 4.87085 3.10810
Unpublished reports read per month 8.17073 13.70019
Percent unpublished:reports from” .
outside organizations ' . 42.90244 37.17715
Comnunications with outside acquaintances 10.09756 «10.46854
Number of outside communications for - .
technical information * 8.65854 ' 9.84279
Number of outside communications in -
same technical field ) - 7.02439 9.19643
Other fields in outside communications 1.60976 1.61056
Number of regular contacts internmally
with colleagues for project/task info 1.12195 7.60327
for state-of-art info _  4.68293 4.49688
for research/lab info = 4.12195 5.7¢713
;Number of intermal contacts in same .
- technical field 6.24390 6.47217
Number different fields contacted in o - .
organization : 4.21951 3.25202
=
) L .~
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‘individuals in the organization. fﬂi individual scores for each
S "
discriminant function were compd!i!*by multiplying each individual's
raw score for each variable by the}unltandardized coefficient fdr
that variable, and then summiné the prbduét; (variable ;cores by
coefficients) and adding‘the constant for each of the equations.
The scores of the hewcomers were examined .in terms of how they
compared with regard.to scores that rep}esented mcmb;rship in the
group of those éited as sources. (Of. course, it shoulg‘be noted that
the newcomers were included in the development of the discriminant

functions, thué bintiah the scores somewhat.)

/  The Project/Task Discriminant Function—--The stepwise

computer analysis for the project/task 1hfomtion discriminant
function was terminated when 16 variables had been included. j/,)

The g6 variables and their standardized discriminant function coeffictents

~ 1

were as follows: - -
- . ! ‘ - ' N .
Age . . .=.45299
)  Years technical experignce in field . \ ' -.411281
o Number different career organizations -.02391
T ‘ Patent applications past 5 years f ~.86351 °
Unpublished papers written past year . .31739
Professional directory listings . 1.0983S5 -
Honors/awards past 3 years k -.78870
Professional meetings past year : . -.47377
. Professional journals.read per month _ : . .- +33897
’ Unpublished reports read per month -1.16759
Communications with outsiders -1.68951

) 1
1Canon1c.al correlation = 0.77989; Wilk's lambda = 0.39178;
Chiquuar* 29.98610; D.F. = 16; Signﬁican&e = 0.18; Prediction
results -- 95.12 of cases correctly classified. s

Te
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Number of above for technical information 2.25909
Number of above same technical field -.25772
University training -1,04840
Percent reports read from outside -.14568
Professional program participations .24174

The absolute magnitudes of the stanﬁardized discriminant function
coefficients indicate the relative importance of the variables in
the discri;inant function. Thus, a variable with a coefficient of .
+2.00 contributes twice as much as céefficignts of +1.00 or -1.00.
The signs of the coefficients, negative or positive, indicate the
position of the variable on an axis along which all members of the
organization are arrayed according to their position in the two groups
(i.e., the cited?and the non cited). In the project/task information
adiscriminant function the negative si 18 -in the direc;ion that loca:es
the group of those cited as perferred gources'(The direction varies
with each functién ). Tgus, the ‘variable 'communications with

-
é

outside .acquaintances' with the largest negative coefficient,‘
~1.é;0, contributes most to locating an individua} in the group '
of ﬁhosé cited as preferred sources of project/task information.
The‘standafdized discriminant function coefficients for the
sixteen variables fanéed-from -i.6§951 to +2.25909. 1In the case of this
. . . y

discriminant fuﬁction the negative sign is in the direct%on of

inclusion in the group of those cited as sources. The following variables
had the mos:,weiéht in locating an individual among those cited as

preferred sources of projeét/task information:
-
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\
Communications with outside acquaintances -1.690
Uppublished reports read per month ' ~1.168
University training ) A -1.048
Honors/awards past three years y - .789
Professional meetings attended last year ~ 474
Age : ‘ - .45)3
Years of technical experience in field ' - 411
Unpublished papers written past year - .317

-

The within group correlationshfps of the variableg used in
de&elopfng the discriminant functions provide some useful insights into
the nhture of the variables. The variable "unpublished reports reaq
per month'" was highly correlated with "nuéber of people supervised"
(.78328) and negatively correlated with."number of people reported
to" (—:66153), sugéeéting that ﬁhJ.unpublished reports read were
internal reports and that reading them was a function of supervision.
It further suggests that perhaps the lagter variable should not have
b;en included. ” , 4

‘gxamining Ere préject/task discriminant iu;étion scores of the

entire population of respondents, we find that they ranged from

7
-3.899 to +2.864, and that the scores of the sev ewconm®rs were

L Y
-as follows:

. Individual * Score
) ~
#6 .342 - =
11 ‘~3.899 :
17 1.511
22 . 1.396
23 2.057 -
27 —_— .631 )
‘ %9 - .léAﬁh

The Staté-of—the-Art Disériminant Function---The stepwise
- .

. . : . . .. [ -
analysis for the state-of-the-art discriminant function was

- { At:;nx/ . “’
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terminated at 16 variabl‘a.l ihe 1% variables and their standardired

discriminant function coefficients were as follows:

,////f’ Age . ~1.12643

Years -technical experience in field : . 54743
Number different career organizations ) _ - .12311
Patent applications past 5 years .09261
Papers published past 5 years - - .08764
Unpublished papers written past year - .62374
) Number professional directory listings .83070
Professional meetings past year - .17023
Professional journals read per month - .27477
Unpublished reports read per month - .18426
Communications with outsiders ; - .54064
Number of above for technical information 1.81616
Number of above in same technical field -1.30941
University training .8 o : - .54706
Percent reports read from outside - .31456
Professional program participations . ‘  .27405

The-gtandardized discriminant function coefficients for the 16
variables ranged from -1.30941 to +1,81616, with the negative sign
being in the direction of inclusion in the group cited as preferred
-aources. The follQwing variables had ;ﬁe most weight iﬁ'locating an

individual among chose citéd as preferred gsources of gtate-of-the-

.art information:-

Age ) . =1.126
Unpublished papers written past year - .624
University training - .547
Communication with outside acquaintances - .541
Professional journals read per month - .275
‘Professional meetings attended past year . - .170

The within group correlationships of the variables showed that
"number of conmuniqations with outside acquaintances in the same ‘

:echnical field" had a .96403 correlationship with "communication with

outside acquaintances,' an obvious relationship that suggests that

| orrelation = 0.69216; Wilks lambda = 0.52901; “Chi-
square - 20. ®; D.F. = 16; Significance = 0.184; Prediction
results -- 82. 9¥'of known cases correctly classified.

o L i _
“ .
i . J
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the two variables are practically equivalent. Another Bbvious

correlationship is between 'age" and '"years of technical experience i
in the field," 0.93002.

The state-of-the-art discriminant function scores of the entire

population of respondents varied from -3.099 to +2.525. The scores

_ 2
of ipe seven newccmers were as follows: .
Iﬁdividual " Score
#
6 C1.112 . '
11 -3.099
17 1.642
22 .741
23 < . 510
27 .463
30 1.117

The Research/Laboratory Technique Discriminant Function---

e

The stepwise analysis for the research/laboratory technique
discriminant function ended with sixteen variableélé The sixteen’

variables and their ;tandatdized discriminant function coefficients were

as foliows:»
o

Age _ .57839
Years technical experience in field - .45817
Number different career organizations .90489
Patent applications past 5 years .45295
Papers published past 5 years .57000
Professional directory listings . . . 1.13286
Honors/awards past 3 years . , -1.07217
Professional meetings past year - - .72102
Professional journmalsread per month ' - .14702

- .96937

Unpublished reports read per fonth

canonical correiation = Q69%42; Wilks lambda = 0.52055;
Chi-square - 20.89155; D.F. = 16; Significance = 0.183; Prediction
results — 80.5X cases correctly classified.
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Communications with outsiders .10092
Number of above for technical information . 36981
Number of above in same technical field . 59602

University training - .22660
Percent reports read from outside - .34751
Professional program participations .68843

The standardized discriminant function coefficients for the
sixteen variables ranged from -1.07217 to +1.13286, with the positive
sign {n direction of location among prefer;ed sources. The
following variab{es had the most weight in locating an individual

among those gited as preferred sources for research/laﬂBratory tech-

nique information:

Number of professional directory listings 1.133
Number of different career organizations ' .905 -
Professional program participant past year . .688
Number of communications with outside acquaintances

in same field : . 596
Age ‘ .578 -
Papers published past five years > .570 .
Patent applications past five years . .453

S

As with the state-of-the-art discriminant function, theve was a
high within-group cérrelatiohship between the variables "number of -
communications with outside acquaintances in the same field" and
"communications with outsidevacqugintances;"

The research/laboratory teéh&‘que discriminant function scores
of the eqtire population of respondénts Qa:ied from +2.086 to -2.581,
and; in this case, it should be reiterated that the positiQe gign is'

in the direction of location in thé group of those cited as preferred

sources. The scores of the seven newcomers were as follows:



' B $?
# .
. Individual Score
’ a -
6 -1.415
11 - .079
17 , -1.444
22 ‘ - .608
23 ' -2.156
27 ' - .756
30 : -2.581

Which Newcomer Should Be Considered the High—Comnunigg!b:é

A

Examining the three sets of discriminant scores for the seven
'newcomers’ one individual stands out clearly as the only one most

likely to f1ll the role of an entering high communicator. The

individual, 1deqt1}ied as lli, ranks highest among all 44 members of

the laboratory in terms of individual discriminant scores for incluaiogv'

in the cited groups for project/task information and for state-of-
the-art information. In terms of the discriminant scores for inclusion
in the cited group for‘re;earch/laboratory technique information, #11
is by far the highest of the newcomers, but {gnks 22nd among all
individuals in éhe laboratory. Nomne of the,g:her neuc;mer scores
placed them above 18th in ranle for project/task, 27th for state-of-
fhe-art and 25th for research/laboratory technique. |

On the basis of the scores obéain;d through the discriminant
analysis it could be reasohabl; assumed, given all of the V
methodological caveats, that individual #11 is a high communicator and
that there should be a prOOOunced increase in the number of citations
of him a; a preferred source for informatiograt the time of the second

mapping of the information communication patterns of the organization.
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Changes in the number of citations of individuals as -o;rcc-

of information frog the first mapping to the second mapping. The °
- -

reaults of the first and second mappings and thc.ganngc- in

numbers of citations of individuals as sources ol information are

shown in Table 2-5.

In the time between the two mappings some 1nd£;iduall were no
< . _
longer in the organization studied, and new people had been hired.

4
Five of those who had been included in the first napping were no longer

-

in the organization; one of them h;ving been the most frequently

cited source for research/laboratory-technique information and one of the
most cited sources for state-of-the-art information. Those who left

and who had been cited as first or second choires as sources of
1nfo;mation, in effect, vacated citation spots.to others who remainec.
Conseéuenﬁly. there had to be growth in the number of citations for

those who remained in the organization by virtue of the very way the

data were collected (requesting names of two most preferred sources for
each category). Ip.aly those who left vacated three citatioﬁ spots

for project-task 1nfro§mtion; eight for qtatgéof—the-ért-tnformation

and 13 for research/laboratory-technique information.

As can be seen In Table 2-5, ten individuals gained 16 citations
and five lost six citations; the difference in totals between the
two data collections being accounted‘gz} by the fact that new people
received some/cttations-and not all reépondents cited two selections
of sources for each category of information during the two data K
collection efforts. As soﬁtces for statg—of-the—art informatioﬁ,-lB

people received an increase of a total of 18 citations while seven

lost 11. As sources for research/laboratory technique information,

( . U

N

»rr



TABLE 2-%

CITATIONS OF INDIVIDUALS IN ORGANIZATION A AS SOURCES OF INFORMATION: NUMBERS OF CITATIONS
- FOR FACH OF THREE TYPES OF INFORMATION FOR EACH OF TWO TIME PERIODS

PROJECT /TASK STATE~OF-THE-ART RESEARCH/LAB TECH.

Individual - © CITATIONS . CITATIONS " CITATIONS
Time Time . Change Time Time Change Time Tise Change
! 2 ! 2 ! 2 :

- -

] 1 1 0 3 2 -1 2 ! -1
2 6 b 0 7 10 +3 ) 4 +1
| 8 9 +1 0 0 0 0 0 0
b 0 0. , 0 o 0 .0 0 0 0
5 1 2 +1 12 8 ~4 1 0 . -l
bon 0 0 0 0 0 0 0 0 0
7 8 . 1l +3 2 A +2 ) 4 +1
8 0 1 41 v 2. 2 0 3l % +1
9 0 0 0 0 0 0 0 0 0
10 0. 0 0 0 0. 0 0 - 0 0
11 1 5 + 2 5 +3 0 4 +4
12 0 0 0 2 ] -1 0 3 +1
13 0 0 0 1 1 0 2 4 + -
14 0 0. 0 3 4 +1 0 1 0
15 2 3 . 2 3 +1 1 0 -1
16 0 0 0 0 0 1 3 +2
17#2 0 1 +l 0 1 +1 0 0 0
18 2 1 -1 2 1 -1 ] 2 -1
19 0 * 0 ]k 0 10 * 0
20 0 0 0 2 2 0 5 8 +3
21 3 5 +2 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0

*Individuals who had left 'y the time of the second round of data collection.

*#"Newcomers"--those with Organization less than two years at time of first dats collection.

O

66



TABLE 2-5 {continued)

¥
PROJECT/TASK STATE-OF-THR-ART - RESEARCH/LAB TECH.
Individual CITATIONS CITATIONS CITATLONS
Tise Tise (hange Time Time Change Time Time Change
1 2 1 2 | 1 2
e 1 0 -1 0 0 0 0 2 N
/2% ' 6 - 2 ) +1 N N 4
S8 0 1 4 0 1 ol 0 0 0
26 0 0 0 0 1 TS U A
2an 0 0 0 0 0 0. o 0 0
.28 'S -1 3} -2 10 -1
B 1 0 -1 &3 -1 R R
J0n 0 # 0 0 * 0 0 " 0"
31 0 0 0 -0 1 + 1 2 H
7 0 0 0 0 ] +l 1 0 -1
B, - 1 0 3 30 1 2w
3 0 0 0 1 0 -1 2 6 *
35 0 0 0 0 0 0 0 0. 0
36 0 0 0 0 0 0 0 1 +1
3 0 0 0 0 0 0 0 0 0
38 0 0 0 0 1. 41 0 1 41
T h 6 0~ 0 1 0 0 0 0 0.
I 1. 0 0’ 0 0 0 0 0. 0
at 2 0 1w 0. 2 ¢ 0
42! 0 ' 0 0 ' 0 1 * 0
43 0 0 0 2 3 + ] 2 41
44! S 3 -2 0 0 0 2 ) -1

P—

llndividull #38-444 did not r?_pond to questionnaire though cited by others.

. 4 B LY
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v 16'oeop1e received an‘increase a total of 30 citationms vhile-seven
-individuals 1ost a total of sqyen citatfdns. - -

And What Did Happen'with the'Entering High Comnnnicator’

The individual, #11, had_been identified as an entering high
communicator on the basis of the digcriminant analysis scores that had

.been.applied to aXl of the newcomers in the first mapping. In the

second mapping, #11, showed the greatest number of gains in the organization

, N

in citations as a source of infdrmation for all three categories of

information; receiving or tying' for the highest number of additional

citations in -each category increases of four for project -task information,

three for stateeof—the-art information, ‘and four for research/laboratory-

-
»

-

technique information.
. -

Examining the other newcomers and their relative changes in
status as sburces of information over time we can see from the data
in the-Jable that one, #17, received one citation, each for two of the
three categories of information, where he had received none in the

’first round of data collection. A second #23, showed changes'both

,upward and downward in two of the categories, while. three of the

1

newcomers received no citations in either data collection. One newcomer

-

was gone by the second mapping, #30

Reexamining the discriminant scores of the two newcpmers who

-

N\
\#17 the discriminant functionxscore received for project/task

~information_placed him among,the very low ‘sources (3lst in 'a field

. v 4

“of 41), yet he received one citation in the second mipping, none_the

first. The.same‘individual aLSéfreceived'an.added citation as a source

showed changes “in numbers of citations, we find that for individual ':

~

2
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for state-of-the-art information in_the second roqnd,fnone the first

- time. In the State-of-the:att, too, #l?.had a discriminant score

Fy that would give no in&ication‘of his being picked.as a aouree; 37th amorg

B

41. The second'newcomer, #23, who had received a citation as a source

4 -

of pra..ht/task information in the first round, réceived none in the
second round. His-discriminant function score for the project/task

cateQOry placed him 39th in a_gieid of 41. 1In the latter case, the
- - ' ~ : -

<« ' . .
change in status was in consonance with the discriminant score received.

* The same individual, #23, also received . two citations as a source for

‘-'-research/laboratory-technique information in the second round while not

hes

having received_any citations in the-first round. In the latter
case the discriminant score was very much in consonance with the
direction of change, being the third highest in the organization in the

first round of data collection (3rd out of a field of 41) : >> ' .

Y K

It should -be pointed out that a change of one in citation totals

N ‘ N

may not have much meaning since the data collection instrument

asked for two names,\and -thus, every‘deietion'of.one added another
K ' »

- fname perforce° easily meaning a rise;ﬁ’ ?al& of one,citation in an

-

individual s count. 'é)/"

'Are the Discriminant anetions Generalizable to Other Organizations?

L e » R ‘ o
vAccess .to a second‘organization-provided us with an opportunity .
- c

" to examine the genetalizability of the discrimimant functions developed

with Organization A data, to see if the same combination of variables and

- -

‘weightings assigned»them would derive from Organization B_data.

L

O

3 R . s
. , )
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Discriminant'functiens, similar to those developed‘for Organization A,
were deyeioped with data from Organization B. This was done with a-
view to seeing if*the differences in the character of the two
organizations in terms of technology, trientation.and history would be
reflected in differences in the two sets of discriminant functions in
" terms of variables included by the stepwise analysis and the weighting

given to the var . : ’ .

o

The Discrimijt Functions for Organization B. Di§criminant

functions, similar to those for Organization A, were\ﬁeveloped
using the data on citations in the’first happing of Organization B

(see Chapter 4 for fuller discussion of study of intervention in

Organization B).

The Prqigct/Task.Discriminant Function---The stepwise

"
e

computertanalysis was terminated when 17 variables had been

includ‘l The 17 variables and their standardized discriminant

\

,function coefficieqts were ds follows: = - ' o
Age- .74024
Years technical experlence in field _ -.74071
. Number different career organizations -~ ' Co -.81878"
vtz = Patent applications past S yeaﬂ'\\ ' . .31252 .
’ Papers published past 5 years. -.43049 -
Unpublished papers written past year .60251
Number professional directory listings . . .64619
Honors/awards past 3 years . . -.05860
Professional meetings past year - o ' .71052
*Professional ‘journals read per month — , .40127 .
) Unpublished reports read per month _ . .34514
’ Commurfications with outsiders = ™\ - © 1.74885

A - . N
-

lcan;nical;Corr' tion = 0.79360; Wilks dambda = 0.37020;
Chi+Square = 27.3270 D.F. 16; Significance = 0.053; Prediction

results — 83.8% of known cases correctly classified.

(A

L%
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“ o7 Number.qQf above for technical information i " =.48195
. -Number of above in same technical field -.74617
o University training . . . - .26622 -
" . Percent reports read from outside . -.44823°
Professional program participations/year .. =.07342

The standardized discriminant-function-coefficients for the
17 variables ranged'frnm +1.74885 to f.81878 with thkﬁpositive sign
_being in the direction of inclusion in the group of those cited as -
preferred sources. ‘f?; variables tha; had the most weigha'in determining

- whether an individual was included in the-group of the cited were the

following: » ‘ : ‘ - ) .
R v . : , - . ) )
Communications with outsiders' g - ; 1.749
Age - ' e L1600
- Professioal meeting participations/year N .711
- Number professional directory listings : ' .646
. Unpublished papers_ written last year ST .603
' Professional journals read per.menth’ : _ .401
Unpublished reports read.per month - h 345
Patent applications past five years L + 2313
o The State-of-the-Art Digcriminant Function---The stepwise
compnter analysis-was-:erminated when 17 variables had been inclnded.l
The,l? variables andutheirystandardized'discriminant function
oefficients were as fnllows: T
Kge - - ‘ ; ~ 44312
N Years technical experience in field " g .28842
! Number different career organizations S ' - .31760
*  Patent applications past 5 years S - .03929
Papers published past 5 years = .34885
Unpublished papers written past year ' - = .14146
~Professional directory listings ' .28810
. Honors/awards past 3.years - - .25906
Professional meetings past year ) - .16964
Professional journals read per month - - .89292

-

1Canonical Correlation_= 0.77562; Wilks lambda = 0.39842;

Chi-Square = 25.30680; D F. = 17-vSignificanCe - 0.88; - ) ,{7}
Prediction results -~ %9. 2/ of all cases correctly classified. :

O
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» .
Unpublished reports .read per month . 1.31494
Communications with outsiders. : - (\ .93976
Number of above for ‘technical infsrmation s -2.13249
Number. of above” same technical field : ' 1.54168
A University training - : . {T:i .52714
v , , Percent reports read from outside ' -1.17678 ,
i,/)) ¢ .. Professional program participations e ) o .04098

- The standardized “discriminant function coefficients for the 17
variqbles ranged from +l.54168 to 12.13249 with the negative sign.
being in the direction of inclusion in the group of those cited.

i S

. . A - ‘ - N
- The variables that had the most weight in determining whether an _

indi&idual was included in the group of the cited were the following:

Professioual journals read per month . . ., -—..893
_University trsining . CT < - .527 .

. " Age ‘ | - 443 .

- Papers published past five years ‘ .. = .349 "
Number of different career organizations - .318 ///
Honors/awards past .three- years - .259

_ Professional meetings attended past year - .170

Unpublished .papers written past year - 142

T - T 3 ,
(The gfeatest‘weight was given to the variable, "Number of commmications

. with outsider for technical information,;' but it was not listed above

with the most weighted wariables because it is a variablebthat has a

\x‘withfn'group correlation with the variable,v"communicagions with outsiders

of .934. The v;riable, "communications with outsiders,'" was héﬁ&}ly
e .

weighted in the direction of non inclusion in the cited group. It
was reasonable to judge the "communications with outsiders' variable
- a T , .
as takingprecedence, and th# the percentage of the communications used

for any purpose would mislead rather than add to our understanding.)
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- The Reseatch/Laboratoiy Technique Diectﬁninant Purfet {on~—

The atepwise conputer analysis vas terninated with. lS—vnriables had

' been included 1 The 15 variables and their standardized discriminant

function coefficients were aa follows: . o .
Age T . --.07830
‘Years techlical experience‘}n field ~ . = - = .45885
Number/different career organizations T ’ .37512
* Patent applications past five years v IS - -".84267 .
Unpublished papers written past year ’ ] 439156 .
. Professional direéltory listings . - - .13754 .
Honors/awards.past three years : "~ .+ = .10689
Professional meetings Past year - .28265.
Profegsional! journals read per month . : - .28426
B Unpublished reports read per month - ‘ . 2.29126
o Tt Communicatfons with outsiders - 1.37270
Number of above for technical information . . =2.27557
. Number of above in same technical field - .93577 -
- ' Univergity training £1.07810
*y, Percent outside reports read . T _ -=2:31299

N
The standardized discriminaq; function coefficients for the )

15 variabiﬁs varied from +2.29129 to '-2.31299 with the negative
iy

sign being in the direction of inclusion in the group of those cited

> The variables that had the most weight- in determining whether an individual

was included in the group of the cited were the following:

s ».

.Age - o X - -1.078

Patent applications past five years ' - .843

Years technical experience in field s = ;;%B

Professional journals read per month T = 4

Professional meetings attended past years . - .283

’ Professional directory listing ~5K - .138
o Honora/awards past three years _ ‘ - .107

-
-~

v 1Canonical Correlation = 0.79707; Wilks Lambda = 0.36467;
Chi-Square = 28.74961; D.F. = 15; Significance = 0.017; Prediction
results -- 89,22 of ali cases correctly“claasified.

=Y




& with Those—of Orgahization-B: Cgmperisons of the standardized
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.

- tquariéons-of‘the Discriminant Functions of Qgggnizatigg

A . ~

-discriminant functiéﬁ coefficients of the two organizations for” N\
B . N .

~

each of the categories of information make it clear that, using ,

N

the variaBles that were'use&‘insthie-study, there Is very littﬂev

‘probability thasua generalized discr[minant function -can be :. B -

\
developed.applicable to a broad spectrum of<organizations. Though

~

there was considerable overlap.Uetween the two o}ganizations in terms

.

of variables that made up thei{ discriminant functions, they were .
L4 ' ) s
not identical and the;weightings of the varaibles differed con-

- N
siderably between the two orgagizations.

The differences in the variables and their weightings in the .
discriminant functions of the two organizations provide an | .
opportunity to gein.SOme imgortant insights into those informatiet-
communication characteristice that may be general to the_g%a'.al éigh ’
communicator function and those characteriétics that maympe;

organization/technolpgy spectfic.

Project/Task Information Comgarison---Coﬁparing the variables

that made up>the discriminant functions for project/task information

for both Organizatrions A and B it is seen that the Organization B

(the hardware development organization) function included one more

'variabie tha& thgt of Organiiatiqp»A, ""Papers published in the past -

five years.'" The latter variable'ées heavily weighted toward exclusion

" from the group of those cited. Variabl&% common to the discriminant

functions of both organizations and their standardized coefficients are

‘discussed below. The:follewing:Variableg were weighted inﬁthe direcbioh

Lo

\\;\\
o _ )

- N -4



-

I of 1nclusion in cﬁe”@rotp of cited sources in both Organization A

1(1

and Organization B'

-

-

Age: 1In direction of inclusion in both'organizaiions, but

<

weighted far more heavily in Organization B. .
- Unpublished Papers Written Past Year:. In direction of

inclusion in both organizationms, éboﬁt_equally weighted by both,

and not weighted too heavily.
The . following variables were weighted in the direction of

1nclusion in the group of cited sources in Organization A, but in

the direction- of exclusion in Organization B:

Honors/Awards Past Three Years

Years of Technical Experience in Field: Greatest difference
in weights and direction between both organizations.

Number of Different Career Organizations

The following variables were weighted in the direction of inclusion
in-the group of cited sources in Organization B, but in the

direction of exclusion in Organization A:

T Number of Professional Directory Listings: Large difference
between both organizations. <

Patent Appliqations Past Five Years: Large différence between
both organizations. -

Professional Journals Read Per Month




e .
A s

-

State-of-the-Art Information Comparison---Comparing

»

the \i’bles ‘that made up .the discrimtnant functions for

state—of-the-~art information for both Orgénizations A and B, .
* ’ - 4\\

it is seen that Orgagization B included. one more vérigble than P

- - . -
- Organization‘A in the discriminaggf function, ""Honors/Awards

-
‘
/
i

past three'yearg.""Variableé comqon‘to the discriminant
) - ., v . ) v . ' -
functions of both organizations and t:fir relative weights as//

expressed by their standardized coefficients are discussed below:

\

Tge folléwing variables were weighted in .the directio¥r 6f inclusion

"in the groups of ci%gd sources in both organizations: S

University Training ~

: Ate- Weighted more heavily in Organization A

_Unpublished.Papers Written Past Yéat: Weighted far:

heavily in Crganization A. ~

e
I

~ Prp%essional Meetings Attended Past Year

Number of Different Career Organizationms:
heavily in Organization B.

A . _ ‘ A .
Papers Published Past Five Years: Weighted more heavily
in Organization A. - ' ‘

-

.

Thelfollowing;variables were weighted in thefdirqcbibn of inclusion .

in the group of cited sources in Organization A and 4n the direction

exclusion in Organization'B: -

- Communications with Outsiders: Extreme difference in
direction and weighting between the two organizatiomns.

Unpublished Reports Read Per Month: Extreme difference *
between the two organizations suggesting that those
selected for state-of-the-art information did not a}s’am
serve as project/task sources in Organization B. c

oy

e NS
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The following variable was weighted in the direction of inclusion,

in the gioaﬁ of cited sources in Organization B and in the -

<

direction of exclusion in -Organization A:

~ Patent Applications Past Five Years . " /)4\\ L

Variabléb that werg~weighted in the direction) of exclusion from the

" groups of cited sources in both organizations \included the
P 2 :

following:

Years of Technical Experience in the Field
Number of Professional Directory Listings

-

- Professional Program Participations Past Year

Research/Laboratory Technique Information--Comparing

PN

the variables that make up the discriminant functions for

LY

- research/laboratory technique information for both Organizatibns

« A and B, it 1s seen that Organization A-included‘one more variéble

7 e N

g than Organizgtion B in the discfiminan: function, but;there are a

total difference of three variables between-the discriminant . L.

-

functions of both organizations. Organization A includes tvo va;iables

“»

not included in the Organization B discriminant.function, "Papers -

published past jive years and "Professional program participation

-

Organization B included ."Unpublished papers writq.’ past year" which

- ¢ °~~ was not included in the discriminant function of Organization A.

Variables é%mmon to the discriminant functions of both organizations

and their relative weights as expressed by their standardized

v

" coefficients are discussed below:
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"Variables weighted in the direction of inclusion in the gtoups

" of cited sources in both organizations are the following'

Age: Heighted far more heavily in Organization B

Patent Applications Past Five Yeors: Weighted far ‘more
heavily in Organization B.’

- . ’
‘Professional Directory LYstings: Weighted more heavily
¢ in Organization A.- ; .

N
FaLd

- : - _ -

-

A variaple that was weighted in the direotion of inclusion in the

group,o% cited sources in OrganiZation A but in the direction of

gxolusion in Organization B was the following:
v& - ’ .
Number ‘of Different Career Organizations: Very large
"difference in direction and weighting between the two
organizatiors. . -

Variables that werevweighted in the direction of inclusion
in the group of cited sources in Otganization B but the direction
: of exclusion in Organization A were the following'
Years of Technical Experience in-the Field
Honors/Awards Past Three Years
vProfessional MeetiogsAthnded Past Year
Professional Journals Reéd Per Month
- University Training . -

L.

LV Y %
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9 : .y
Variables that were weighted in the direction of exclusion from

the groups’of cited sources in- both organizations included the .

»

followinés“" - ‘_-' . . . . .

2 ‘Uﬁﬁublished Reports Read Per Month: Heavily weighted in

both organizations, again suggesting that laboratory
technique oriented sources tended not to be supervisors.

. A . 4 .. . X L -
I _:QConuunicationihwith Outsiders ?
///—J . .- , - |
. R The Similarities and differences between. the two discriminant
R - - 4 > - -

"affect the nature of who is identified as a high communicator. The

- source for projeo;:ijbk information was clearly an individuals. - ° =

~meetings.. He reads a 16§ Sf\unpubiished reports, which in the
. s - . ! - -

functions,provide_uswwitﬁfsome'insights inge which variabjes atg"'

more 1likel¥ to be generally assbciated with the high communicator
- e i R | . o ) t
for each of the kinds of iaformation identiffed. They alsc
- - . N N \ ) V
provide us with some insights into hoi>the differences between two

organizations andiéte technologies with which they are concerned’

*r“ -
-~ . -n - . ,]

who is in. touch with the Sutside world; he is a_ boundary spanner.

He communicates with m‘if Outsiders;.attgnds more professional -

-~

' .organizations studied, is highly correlated wgth beiﬁg.a supér-

~visor. . ‘ ) ; .

'Differences between the two grgaﬁizaégbns'refléct‘tﬁE-hétdﬁar?

H . - ~
orientation and the involvement~in a fast moving defense electronics

field of one as compared to the other; patents ‘and professional

journals are moré’highly.valued in Organization B, the hardware organi-
- p ‘

zation. 1In Organiiation A mofe wéighfuaccrued_tq experience and

educaticn; - years of'experience, number<of career organizations, honors

» 7.

-



-

-

1lapd avnrda, age, and university training, as might be anticipated-

with an organization oriented more towards research than ~

»

developuent. ‘ -

T,

Choice as a source for:"state-of-the-art information was
Yy

differentiated from the patte:j/%f choices for other kinds of

’infornation by the variable-*-Papers publiahed past five years and

: A N
Unpublished papers vritten gast year. In both organizations age .

'and experience were associated with choice for state-of- the-art

~

infornntion with age, university training,-and number of-different

-

career organizations being weighted positively in both organizations.

What energes 18 a picture of an(ﬁxpe ienced technical worker who is

denoted by production of publigﬁed and untpublished papers—- -

~
the stuff of state—of—the—izz:;/”“\

o 'l'boae chosen as _sources fm:- resea ch/laboratory tecl’mique
: ‘ —

= . . .
- - -

infornation'iﬁ both organizations were dlearly more’ hardware oriented

- -

than those chosen for project-task inforneeion,or for state-of-the—

" art infornation as fs indicated by the weight given to patents and

-
L 4

by the negative weighting given to reading reports»' In'both

.

¥
Z,c_orghnizations those chosen werevo*der and were listed in more

N brofessional directories. In the hardware-oriented, corporate

Aorganization more weight was given to/years of technical experience.;

Ay

in the field uniﬁersity training, and profeasional journals read

which could reflect the specialized technolqu in which the company Vas

’ engaged (electronics countermeasures) : - I

(,(J'
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. /
Summary -
%“I;:dt possible to identify and hire a potential high
L 4 C

communicator using the data available to management at the

time of hiripg (i.e., employment applicatioo"olank data .and
,:1nterviev information)? Hog much time vouldiit take for a

potential high commmunicator to come ‘'on etream_' in the role of
high‘comnunicator when no'steps are taken to consciously
-facilicate-the.process? The foregoing were the critical :

questions that were raisediat the beginning of this chapter, and the

concern of the parts of the study diacussed in this chapter. o
"The data collected on the informatLon-coununications behaviors

of the organization studied strongly support a positive answer

i_tq the first question stated above. It is possible and feasible

. Lo systematically idencify a potential hggb communicator for an

organggation using the data typically available to managements ' - L

at the tiﬁe of hiring. The data collected also lend support to a
N

finding of Allen (1977) that it appears to take a minimum.of
SN

two years for the potential high communicator to go 'on stream!'

. as»suéh,w@thout any particular facilitation on the'part of

ement.
manageme N

. To answer the questions that were raised in the first

¢’

he - . e

paragraph, above, the ﬁollowing steps were undertaken- 1) the

information-communication behavio:s in. the’ cdoperating department
~ N - - )

 of .a nonprofit,; contract- research organization were mapped at the

//Geginning of the study, 2) two methods of identifying potential high

-\




Al

N

citations to the newcomers were measured.) - . ’

-organization. The discrimie\at functionT_providedumeans for scor:[ng

. -‘ ' - R g .
communicators among the newcomers to the or zation were developed
and applied identifying a potential high communicator. 3) a second

mapping of the infomration-comunications behaviors in the P,

cooperating o_rganiz,ation was carried out, 4) the change in number.of -

-
.~

4 .
Two means were used for classifying the newcomers with regards

to their poten't:ia'l as high comm?unicators.l’-ln the first method,

data concerning: several dimens_ions associated with high ..
comminicators were collected and the geven -individuals who ‘were

newcomers were 'ranked'according to their scores on “the dimensions.

Since Ehe foreg‘oing means was “felt to be unsatis-factory_ in that it N
did not place any.differeneé.ial weights_ on the variahps nor’ assi'gn-ed
any sigﬁificance to:them,- a mbre:systematic means for e.xamining the

« . .
newcomers was developed a ‘set of discriminant functions, one for'

-

14

each category of information. 'I'he dig criminant. functi'ons'did provide
(. - - f R -

. a far more satisfactory means for compa ing the newcomers in the organi-'-

zation with *ard to their potentiality as high communicators in the

3

each’ of the mewcomers thus permitting a sca.led comparison of all of the

[S

newcomers with regard to each- of three kinds of informstion Jbeing

-

_considered Furthermore,« the, discriminant functions weighted each o,f

- v
-

the 2-6 variables considered e:cluding some, weighting those

-1nc1uded in each o% functions, and showing ‘their relationship to

v

inclusion or exclus@ from among  the group of those cited as L
e 4 . , R - ’
preferred sourées of infoémation, ’ MU < . . ‘
-,'.‘»}.. = ) 3 - . R .
» " - - : - 3 -
N .’8':4 ° -~ . ; o
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The data collected on the information-communication behaviors
in the organizatton being studied 16 months after the first data p

collettién’éffort_strongly underlinedfthe ability of the
A i . .
discriminant functions to identify the potential--high communicator.
. - ." {
The individual newcomer identified as a potential high communicator

received-the highest increase 1in number of citations as a preferred

-

source of information in the entire population of the organization

being studied. .

- The discriminant functions provided valuable insights

7 ﬂ'to the differences that might be associated with being" cited

as_ a preferred source of information when the information has}to do

with administrative or progect/task matters and when the information

» . = C. - . :
is‘concerned with such technical matters as sta —the:art or <

research/laboratory techgique., The most important '.ihas,to do_' :

with the disaggregation of ‘the high communicator “con

> -

” data raise serdious queStions as to bhe existence of the all-

purpose source of informatibn‘implied in most descriptions’,#: N _; -
J . - —— - - : - .
of theﬁhigh communiqator. The data from this stu%z\showéﬁ marked ;

3. =
I . '.lf R
differences between the .sources sought far diﬁterent ki%ds of

information. Though previous studies indicate that first°11nE’

2l

”supervisors are highly represented among hfgh'communicators,'o%r S

data indicate thgt first -‘line- supervisors rank high as preferred spurces
»

“for project/task information but not for hnical information. .

The prqfiles qf the preferred:sourcessvaried'in,significant and"' .

- ’

‘ ' ‘_I - - .’:Q' - -
o ¥, . ) -
o b T - * y - -
-~ b d N . R N -\_—(\
R U . *
- - - h i J
” - . 80 [ -
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-
~

often obvious ways by type ‘of infofu.ﬁ*égl(e g8--» the preferred

sources for state—of-the-art infornation are denoted by ﬂ‘

" - . [
-

:

. production of published and unpubliahed papers) .

. Were the di&criminant functions developed for the

nooprofit project-contract organization'generalizable to other
kind;\;f organizations, again, a test of the generality of any given
high comunicator type? 'I'o answer the question. generality of the
discriminant functions from one organization to another, a set of.
discriminant functions. were developed with data from a corporate,

hardware oriedted,fdevelopment organ%iation and compared with the

set f;om the'donbfofit orggnization, The two sets of discriminant

fuﬂctions'digfered in several importanti’hys;‘variabies included,
~ - - " . N . B -/. .
relative weighting given to the individual variables and the whether the

variable indicated ioclusioﬂ in the'group of these cited as preferred

_';oprces for a particular kind of information or exclusion from the-.

group.. In conclusion, though there were similarities between’the

functions for the two organizations the™ fundamental concluaion was

T~

‘bne"§ nongeneralizability. The process for deveroping a set of

- s

-
) discriminant functions as an aid in hiring high}communicatoi.’is

Q—

‘~generalizab1e and G‘kiul but. the specifics of the gunctions vary as

a result of differences in technology, institutional purgose, 3

organizational structure andzprganizational history. “ P
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" CHAPTER 3 .
. \ ‘ a
EXIT: A HIGH COMMUNICATOR OF LONG STANDING LEAVES .

Drink and dance and\’augh and lie, -
. -Love the reeling midnight through, -
Fof tomorrow we shall die! .
(But, alas, we never do.) ' : . ..

) | , : -~ . - Parker (1939) S
} -

-~

Exit is an oi:g,anizational event that 1is almost as ftequent \

in- o' mobile American society as ‘entry. Except for those entering

the workforce out of school and those exitinE into retirement or

into hopefully temporary unemployment, every exit in the workplace is
. . ‘ ’ . A
associated with a subsequent entry somewhere else. Entry generatesw !

a process of assimiliation for'ihe entering individual who must ‘ <

ag__co,ate to an established social and cultural sysdtem with-it's rules,

L d

norms and values. For the'man.agement an entry means finding and hiring
the right individual for the jobjy well established, conscious V ¥

mnagerial actions. For managements with a ’brogder and more
»

perceptive view of their r*onsibilities, entry poses questio ‘s of how
._ain his

-

to facilitate assimil‘iation of the new individual so-as to c.

productive gcontribution foz&'the benefit of the organization. Exit, . )

howevet’._o(sZE different qugstions for both exitiné individ&ai and

\

management of the prgan:kzationvftox,n which the exit is made. ' .
A . 78 :
- . -’ -
- - A}. >
.« ;
- . . . ) ‘\ I ( -
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Q’r : N 8 v . -N
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"Perhaps more frequently, negative reasons lead to & competent

- 79

- - - -
. F3

' Entry is far nore.witnin the obvizus control ofiuanagenent'tpan
is exit. No bne’ia hired without the-nanagEsz explicit or
implicitzagreenent._ Management can solicit;individuala to join
the organization, offer ineentives, set criteria, require |
refereneea, test, query, and neéﬁtiate conditions of work.

Management's control of exit fram the organizationéﬁs-far more

limited than is 1its control over entry. Though manageoent'can

‘terminate or transfer an individual from the organization, it

cann£F prevent an individual s autonomous decision to leave the

organization.

In a free society with a very high degree of mobility,

_'autonomOus decisions of individuals to leave organizations are

not only possible but_are highly probable. The reasons motivatiug

.

a campetent employee to leave an organization are numerous, extremely
varied, and are ‘prompted By both positive and ﬂegative:stimpli.

An individual may-leave an .employer to take advantage of perceived

opportunities elsewhiie return to scipol (an almost uniquely
b .

American phenomenon) , -serve in government, leaveé a severe climate

or just to respond to de Toqueville's 'American restlessness'.
' ' y .

i employee'a'eiit; perceptions of inequitable or bad treatment

by management,'an undesired transfer to another region, frust¥ation

at the managgnent s rejection of a proposed project (a frequent

) percursor to the fdrmation of a new company by the frustrated

niiiidual). Not least among the reasors for exit are the
§' N

o
R —_——
“ .
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layoffs -that result from a downturn in an industry or company or the
- . completion of a contracted project by an employer. * li_

Theoteiica;ly, aince many maﬁagqunt actions can create the

situations that cause a desired, competent individual to opt for.

. ’b

exit. a greater awareness of the neede, problems and feelings of the
employee on the part of managenent could generate actions that

might prevent the exit.'loﬁb&ationally, however, the situat;on

is far mqﬁé difficulce,. Organi;acional practice in the great majgrity
of establishments ié not.équenial to discussion of potential

exit on the part of the individual. carrying with_.it conpptations

of threat and disloyalty. Preoccupied and /or unperceptive manage-
-ments usually learn of the impending exit of a desired employee

only when negotiations with the next emplbéyer have been completed i&

and there is no room to negotiate. An employee seriously ’

considering exit 1is often far less prone to risk rétaliation or

insult by mounting a protest against some situation perceived as

_ . )
intolerable than to vote with his feet by negotiating for a'joh,

elsewhere. . . ' ‘ n

= 3 . : . :
Whether a competent employee exits autonomously or because of

some deliberate management action such as firing or promotion or

transfer to another part of the overall organizatién. the manager

of the affected group is faced with the conpsequences of the exit.
. o ) B
Exit of a competent employee of 1lbng standing means a direct loss.

of the indfvridual’s technical capabilities, and accumulated knowhow,

-~




and, 1in -‘continuing'organization. it means investment in a
A ®

requifed rep;aceﬁent with all the attendant lehrning curve

costs. There is also g loss of something less direct and far more

" di1fficult to calculate; that is the loss of the contribution of the

individual to the overall fpnctig;Ihg of the organization

with regard to its style, 1its way of doing things, 1its

~

1nterpersonél infrastructure. Thus, the manager 1s not only

’

faced with the replacement of lost’ technical capabilities. or the

obvious sort, but is also faced with questions concerning the abilicy

-

of the organization to function well as a systematic entity.

Perhaps® the most important of the interpersonal

-

infraq;rpctures that affect the performance of an R&D organization

Ys thatﬁconcerned with the flow of work related technical

information. The literature on STI usage would suggest that the
%
information-communication flows in an organization are.

esgsentially social. The flows are primarily interpersonal and

dependent on the way the individuals in an organization perceive

and interact with each other. The loss to” the organization of any (/,

1'I'he term sog&al is used in the sense that is found 1in the first AN
entry under that term in Gould and Kolb,- (eds.) 1964, "...the _
term, as applied to human beings, refers to any behavior or a titude
that is ibfluenced by past or present experience of the beWawior

of other people ..... or- that is oriented......toward other

people...." -




perion Hho pl 8 key role {n an organization's information

flows would app re'tly have serious-effecta’on the ability
: N

of the organization to function effectively. Thus, the exit
of a high communicator, ranked highly as a preferred source for'!?

CoN .
work-related’1nfofiﬁ¥ion. should raise a number of serious
[ 2

‘uestions from the viewpoint of management. “

What happens to the patterns of t{?w in tech ical

information within the organization with the exit f the high

comnunicator? To whom do the former information clients of

the high communicator turn for their infornation now? To other

e —~

high commuq}cators? To those to whom the high communicator

turned for information? Do ofhers rise to fulfill the role of the

exited high communicator or is there a measurable decrement
in éhe information flsws in the orgadization? Is there some-
thing a manager can ot shHould do to°da;ntain the inforﬁation—
“communication flows upon the ex1t4of a.high c0m;unicator?

>

Should management take iﬁto consideration the role played by

an 1nd1vidﬁhl as-a‘high_cbmmuqicator in his group when

.contemplating his transfer to another. group or. when considering

major reorganizations?.

What Could Have Been Anticipated about the Loss of a High Communicator

There 18 little available in the literature that is

direct lj useful}’ox\' Predicting the effects of the loss of a high .
coﬁnnnicator on subsequent technical communication patterns in

an organization. Por one thing, the great majority of research

.on how.scientisté get ~and ﬁse information 1s. cross-sectiohﬁl and

wides little, if any, 1nsight 1nto the processes by which an

[Kc | o |




individual develops into the tole of high'coununidator or how
R " -

communication channels are reconstituted once a high communicator-
has left. In the absence'of'directly appropriate research
. ) -
L XY

results, clues were sought from studies of networks in the

1nvisfb1e colleges

internacional science community, che so-called,

Some of the liternture on social necworks. their consci'ution
*

'and dynamics and some of the lite:gture on social exchange and
¥ 4

interpersonal attraction were reviewed. The latter literatures

were reviewed on the reasonable assumptions Ehat the high

communicator functions through the social professional network .

of which he.is a part and that the choice of a source of information

may be a function of social exchange and /or interpersonal

attraction.

The literatures reviewed were socdial network and social exchange

oriented, and reflected an approach typified by Lin (1973), -

-. ‘—
discussing the delivery system for information-communicatioms,

"At least three types of networks constitute thé _
delivery system..One...involves the individual's social con-
- tacts, his kinships,” friendships, professional ties.....
These relationships establish and maintain a network of
limited membership~-—-called the social network-—around him.
Another type....is the result of physical and spatial
conciguity..' ...... (the) spatial necwork.-.third type....

;,links ‘persons wish the mass média......

the 1ndividu81 technical professional depends on his social

.metwork as his primary source,of_cechnical information. Whether.

_ . - )
as a member of an international social professional circle linked

tqgether by 'méﬁberéhip' in a group studying phenomena in a limited

<

BILY)




sub field or as a member of a social technical group ked

'by membership 1in - given qompany departnent and by close”

2

upat{al relatedness. Allen (1977) carefully avoids the -
q;estion of caQ}jlity. but points out the very high owverlap
betw?en social and technical discussions 1n¥two laboratories
that were studied. Lin (1273) reviews a nu;ber of‘studies
which suggest that 1nfbrg§% contacts are more effective than
formal ones, and goe§ on :6 make the obvious point that once
A-social network is forméd encounters between its members

~ -

will be quch highiz than éncounterg between nonmembers.

Several Griteéé-;boug invisible colleges in the 3cience
community (Pricg. 1963; Crane, 1972) found fhat members of an
invisible college know a;out new findings one to two years before
they are published, ;eceivé feedback and recognition before

the formal process of publication has occurred. Compton (1973)

reviewing sciéi;ific cammunicaf&on research; wrotq,

'...Informal communication appears to be particularly ‘ ~

effective 4n conveying procedural information, supplying
reinforcement “and feedback, providing leads to archival
sources; and facilitating the applica ion of scientific

knawledge. eea"

The informal social&profeésionél networks Are vital to the

technical professfonal’s working procesé,'and is depended on
to perform a number of functions relevant both to the work at
hand and to.personil development andtsatiéfac€&6d.

Within the social professional networks the high

ticatbr functions as linker between his #clients'. and"otber
O

sorks in the organization, and as linker and pusher between

v

- : 0 : ' : ’ : .

>
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his clientl snd the literature. There_isﬂevery renson'to conc lude
that the high caumadcat?t goes be&ond tne-ca_nunications function
to also serve as opinion ieader,helping t0o sgset the norns and

style for fellow network members. Consequently, the i-

cation is that upon exit of the high communicator f\?m tha -

L d

uork place, social professional circle there should B&\a net
r
decrengnt 1n“ information flous and a reorientation of ydrk style

at least in the 'short run. ~Taylor and Utt-rback (1974) fourd

-

s’geduction in techmical communications in an organimation that

had undergorne changes in organizational structure and technical

'assignments. It would be reasonable to suggest that, in part, the o

drop in commumtications was due to the serious disruption of -

social networks and the dislodgénent of the high communicators.
The linkssbetweeh individuals in a work situation are generated

‘for some purpose or because of some consciously recognized interest

‘on the part of .one or both of the people interaccing (Hitchell
1969). The 1links- are characterized by formal and informal T,

exchanges that include job assistance, socfal conversation and

~

personal .service intemingled day to day. Lin(1973) categorizes ‘the

benefits obtained ,from the exchanges into intrinsic and extrinsic
T

benefits. Among the intrinsic benefits he cites are infornstion

gglay arrd verification, friendship and pPlay. ,The extrinsic benefits

" cited by Lin include recognition and influence. In the working

- - -
situation,the intrinsic and extrinsic are intertwitied. _Joking

'is easily combined with,recognition. Information relay ar‘

-

- o ' . ™ . .

< -

——




W ;-
. 86

verification is easily combined with influence.

-

Informality and lack oftheraxchy characterize the
» R

organizational relatidhdhips in R&D organizations. Th

a .

/ techni al-prqfesklonals and thelir sdpcrvisory personnel are
jio'nal >pe¢rs. The nature of the work makes it diffjicult to

profe

maintain any kind of muntt-tiered hiefa:chy_or highly formalixed
dED -

- M

set of procgdures. Typically:~thd‘interpgiéonal exchange
relatiénshifs among the members of-an R&d organization are a
-'gﬁco'mbination o.f the formal. and 1nfét:‘na1_to:a far ‘greater extent
than 1is found in 6ther more routine kinds oé work-related
act%iities. Copseqhengly, it might be expected that a preferred_

source of work-related 1ng%rmation would not only have to be tech-

-

nically competent, but would alsoc have to be 'liked' or, certainly,
not 'disliked!. Somd support for the foregoing expectation. is
-obtained from Holland (1970) in which using Q.Semantic differential

< : . - : ',' . -

- : (g . - - ' - -
"— he measured the perceptions of the citors as to the characteristics
. :; .

of their cited sources'of information. Under- 'trustworthiness”’,

»

Holland listed. a number of dimensions such as kind-cruel,

A -

: PO
agreeable-q;sagreeable and warm-cool that essentially o

differeMtiate liked from aislikeﬁ persous. JPf the & socurces of
info;q§tioﬁ:rat¢q 59 were very strongly rated as trustworthy.

ft would be reasonable to anticipate, therefore, that after the

‘"exit of 3 high cbmmunicator. subsequent choices
. , o

information will be pari of the' same sociéi circle as the high

communicator and ranked high'és "liked.'.

-
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The llteriturc<?n interpersonal attraction (Berachetd
and Walster, 19695 suggests a number of factors that would operate
to inf}urncg likiﬁa in the work sitﬁltioﬁ. including reciprocity,
propinquity, similarity, and roopcratioh: The social oxchaﬁge
liter?tute with regarfd to liking (Chadwick-Jones, 1976)
makes reference to Ehé same factoga but relates.them to reduc-
tioﬁ in costs (e.g., proximity reéucea costse) and inerease in -
reuards.(e.g.. peership and similaricy 1ncrease-rewards).
Exqmining the literautre with a view to anticipating who the

technical professionals in an R&D organization would go to

after the exit of a high communicator; it is suggested "that

subpsequent preferred choices as sources of inormation would reflect.

”

the follouiﬁg:

Propinquity—-The closer two indi@iduals are located to each’
other the more likely they will be attracted to each other and

the more likely they will select each other as inforﬁﬁtloq
' ' /

.sources (Berschied and Walster, 1969; Allien, 1977).  After exit of

a high ccnhunicatpr there should be a turn .to those_lécated

A ; ' T .
nearby. Prapinquity 1is not ougy measured in physical terms. There
* >

is aléo'soéial p}opinquity. When Newcomb (1956) wrote,

¥ ...the shorter the distance between two individuals )

“the more probable it will be that the two will interact

and, therefore, the more likely that they will be aftractedfh

"
-

to one another... .

<»

-

-~

there was also the implication that social distance between

-

two individuals has more effect on the movement. of inRgrmation,
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values, .nd'prentlge through a system than pﬁy-icnl diz;ance.
. -

g —

The foregoipg suggests that after the eiit of Q-Ll;h comaunlcnfor

) AN

his former clients might turn tp those located nearby in the -
social sensc; friends of the exited high communicator, friends of

the clients. - -

Reciprocity--We like those who coopeéate with us {in

attaining rewards for ourselves, those who like us, .those who

-

3ive.un_-omethin3 (Berschied and Walater, 1969; homana. 1961) .

'It~works both ways, too, and we will be asked for information

by those to whom we gave information and better liked by them

(Arongon. 1977). A benefactor is 1liked better when the

recipient has a chance to ¥eciprocate and disliked when there

is no chance to fec{Procate (Gross and ﬁatane, 19?4). Further, there
. -~
is a tendency to find.a confederate of the bepefactor ncge .

~ -

attractive»when the benefactor has acted on a voluntary~basis

(Gross and Lacane, 1974). After exit.of a hlgh coumunicator .
. . LS

the former clients should turn to otherS'whoithey cited as socurces

-

" for other kinds of information, should oufn'to'those-they have acted

as SOurces-for. and should turn to the associates of their

-
- ~ d

former.;ourc-e;j . ’ .
. Similatit§;451milanity ig:aaaociateﬁ wfthllikfn&\(Befschied
and Walster, 1969; HOmahs, ;961). ‘After exit of a high
.communicdkor his former cliepts should turn to others like
thengzlves, eaﬁely, those in their social circ}eé bﬁo*migh£4be

identified as those to thm they went for other kinds of informatien
——r “ R
and who came to them for inforwmation (same as for K 'reciprocity').
® .

\)‘ ) . -

*.

4

B S
¢
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Studying the Exit of a High Communicator from ¥he O Organization

To study the exit of a high communicator from the organization
and the subsequent adjustment of information-communication patterns
the following steps were undertaken: . = 3

- = The informat1on-communication patterns 1n Organization A
;éré mapped at the beginning of the study .to establish base lines
for measurement of subsequent changes in pattern that might be

considered .o have resulted from the exit of a high communicator
’ «©

(same mapping.used for study of entry of high communicator and

-

described in previous chapter). o ‘ ’ .

- The 1nfotmation-communication patterns in Organization A
had -

were mapped sixteen months after the‘first mapﬁing to determine

new\Eitétiodb\for.preferred sources of 1nformatioﬁ (samg mapping
as used for study of entry,and‘deécribed‘in previous chapter).

—.An analysis wa§ made of the éha;ges in citation of pre—
ferred sources for all those who had previous cited the exited
high communicator to determine what were th; apparent systematic
or patterned'shiftazin citation and to compare them with tﬁose
anticipated on the bas{éﬂof tﬁe literature that was reviewed.

~ An analysis ;és mad;‘of those cited as '"'like to work
with," égd the relationship.of citation of '"like to work with"

- - 2
and citation as preferred source of information.
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‘' ° . First and second mappings of the information-communication

patterns in Organization A---The citations of individuals as

preferred sources for project/task, state—-of-the-art and

res%atch/laboratory informacion~in Organization A at two

.

different periods of time 16 montﬁe apart are- shown in, Table 2-5
in Chapcer II. As can.be seen in Table 2-5, theindiwvidual iden-
tified as #;9 was the most highly cited person in Organizatiom A
in the first Papg}ng, réceiving seven citings as preferred ;ource

for state—-of-the-art LnformationAand‘ten‘cicings for research/ <

-

.laboratory 1qurﬁac19n. At the time of the second mapping, 16

o~

months later, #19 had left the organization aft(: having been with
the organizationvfor more than 12 years.

Figure 3-1/3-2 depict the network of citations to and from the

R high communicator, #19. The network of citations includes those

who cited #19 as a preferred soufce for information, and those

whom'#19 cited as his preferred sources of information. The

network also includes the -others cited by ;hosé who cited #19

and‘those‘wﬁo cited those who cited #19 (a good level at which

to stop). .

4

-

1The exited high communicator was 41 years old at the time of
che first mapping, had a bachelors degree in physics, had worked
in two different career organizations, had made two patent
applications in the past five years, published four papers

in thepast five years, participated in no professional programs,

written three unpuplisﬁed papers, gone to no professional meetings

in the past year, received no honors or awards, was listed in no
professional directories, read five_ jourmals monthly, had no

communications with outsiders.
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In the fir;t mapping, the individual 1dent1figd as #19 T
received 17 citations fram 14 {ndividuals (see Table 3-1). -
Ten of the citations were as a preferre& source for research/
laborator§ information and the remaining seven as a preferred

?:Egarce'for state-of-the-art information. 1In the swecond mapping,

v after #19 had exited from the organization. fourteen 1ndividuals were
cited to replace him as a preferred source for thé 17 citations A
that had formerly gone to hié. Two of the individuals were
outside the immediate grganization. Two individuals recetved
three each of the replacemént citations, an& one received two;
two of them were cited by #19 as his preferred sources in the

first mapping. I

In only one of the citation replacement cases could 'pro—

-~

pinquity' (within three offices on the same floor) be considered

a possible” influence on subsequent choice (see Figure 3-3). 1In

the one case of pPropinquity, the substituted choice occupied an

of;}Ye next to the former information client ;f #19. In two . )

caség ‘:gsgprocation' could be considered an influence on the

choices tb replace #19. Th one case of reciprocation, the second

round citor of a replacement choice %or research /laboratory

ingormation'had been himself cited by his second round choice as
‘f a source of projeét/task inéormation in the first mapping.

Similarly, in the second case of reciprocation, the second round

choice, replacing the exited high communicator, had cited his




TABLE 3-1

CITATIONS OF PREFERRED SOURCES OF INFORMATION IN FIRST AND SECOND ROUND DATA COLLECTIONS
WITH REFERENCE TO SUBSTITUTIONS OF CHOICE FOR THE EXITED HIGH COMMUNICATOR (#19)

/

Individual ~ Cited sources by those citing #19--  Cited sources--Second Mapping  Substitutions for #19 i
/ First Mapping - in second mapping
Project/  State-  Research/ Project/  State- Research/ Project/ State- Research/
Task of-art Lab Task of-Art  Lab Task  of-Art - Lab
] j o 1 11 8 1 31 n o8 12
13 D ) S VIR T VA | T unn o9 ]
14 7 19 0 ¢ 37T o+« 11 20 ¢ 11 '
Ry 15 ¢* 0 19 ¢ * 7 2 15 20 23 15
~ 18 0 ¢ 14 * 7 [ S U S I [ “ 20
19 7 18- 7 2 18 20 -=-THE EXITED HIGH COMMUNICATOR=====s==smeummcniosmmcanencae--
20 18 - 18 19 18 19 18 7 18 7 18 7 7 ]
23 A - 0B - - 19U Y 4o 2
26 3 ¢ 5 19 2 19 3o 26 43 2% 8 43 43
26 26 0. 5 19 ¢ 19 250 4 + 19 * 43
29 } B S w8 3 8 - 3 [\ 11 1
3 3 8 9 19 29 ¢ 8 0 29 *7 29 2% LA
32 A A A 2 W 2! 2 W 34
33 b * 25 W0 3o+ 7 5 %D 29
% AR S T R U B TR T 2
\ "/
*Person outside the organization butewithin overall institute.
Te)
: 3
Li. 1,
Q o
ERIC

Full Tt Provided by ERIC.




TABLE 3-1 (continued)

Individual Sources cited by those other

/ than 19 cited in first papping
1 ) 8 39 8 14
2 * * 5 29 32 49
| 2% 28 7 % 7 2
7S 30k 2 28 2 43
8 A 7 1 * 1 *
11 7 12 16 7 12
12 7% 13 16 20 *
15 7 11 18 20 *
21 41 23 8 5 & 41"
28 3% 5 29 29 3l
34 2 44 2 33 2 44

152
J

RIC |

Full Tt Provided by ERIC.
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FIGURE 3-3
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ci{tor in the ﬂ‘k-t mapping am a prcferreJ source for atate-of-the-
.art information.

Ten of the 14 former clienta of #19 cited necond rodnd
replacements for hinlwho had each been previously cited as
preferred sources by individuals who had becn cited by the clients
as preferred sourcea for.some kind of information in the first
mapping. Thus, an 1nd1v'1du;l who was named as a preferred
source for project/task information in the first mapping
was named as a preferred source for research/laboratory
informatién, seplacing #19, {n the second mapping efforc.
Interestingly, in six qf ten such cases the new citations had

been preferred sources for more than one of their other cited

preferred sources, an indication of professional circles within

éhe organization.
In five of thsqsubstitutions. the new citgfionf_uent to

individuals who had been cited as spzfces for the other kinds

of information in the first mapping. Thus, .in three cases,

an ﬁndividual who had formerly been cited only for project/taskv

information Qas‘now cited fér state-of-the-;ré_or_research/

laboratory-information. The three Easeg may reflect the necessity

for a projéct‘ieader to now function 19;3 technical capacity

that had not been necessary as long as #19 was in the organization.

Five of the new choices were fndividuals whom #19 had named as

his sources of information in the\first mapping; a logically

*
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natural progression ‘upstream’ or a continuing dependence on a

Kiven profesnional mocial circle {or informat{on. The moctal-
profemsional circle explanation {s supported by the fact that all
tive of the new chotcen ere almo 1ndivic - who clt;d 119

an a preferred.source {or one of the two cecanical categoriea

of {nformation. Another two of the new choicen were individuals who

-

had cited #19 an a preferred aocurce in the first mapping though

. E |
they were not cited by him as mources at t?at time. The remafining
eight new choices were linked to #19 in the first mapping by viliciz

that they cited for (nformation who were also citors or citeec-

of #19, a onec atep removal relationship. : R

The question naturally arises as to how many ch.ngen‘gn
citations would/occur naturally over the same time peri~d without
any exits. To gain some notion of the extent of such changes an

]
. i .
ekamination was made of changes in selections beiween the two :ine

perfods that did not appear to be directly related to ihe exit ot #19.
The éxamination was confined to citations of prvfﬁrred sources for
;tate-of—the—art and for reseprch/laboratory information since,

1)-the two technical categories were the only ones for which #19 was
cited, and 2) prsject/task choices were considered governed to a

considerable extent by the‘kinds of prodects that happen to be flowing

through the organization at the time.

~ L

[4)
| 4



OF the total of 36 citationa that could posaibly be made by

019'a furmer Cllentn (lé tndividuale ctting thelr firat twe chotlcen
t\h—::’:::ﬁglz of Information for two different categoriens of information),

€ were lubntttutin‘nn for #19 and .{htcr were left blank, leaving s

citationa that could be conmtdered unconnected with the extit of the

high cammunicator. Of the rcmal;'linx 16 mecond round “ﬁtlonn 12,

(;r one third, w;rr different {rom thelr firnt round c{tat fone. An

analvsia of the changen conaidered u;rrlat;d to thr<:§1! of 119, showed

the same patterrns that marked substitutions £0r #19. Five of the

12 showed no explanation (n terma 5! propinquity, reciprocity, having

been given an a preferred mource for other {nformnation or being a

preferred referrant of a ci;cd source. All of the other chdhgcs_

(1n clitatton reflccte& proplnquiiy (three), reciprocity (thrre);

prcfbrcnciu for other i(nformation (three) and referrants of former

»
sources (three); some-reflected more than one of the foregoing.

.

= Do Thew Turn to the Other High Communicators?
. P!
: ‘Une of the questions that arose with the exft of the high

communicator was ;oncerned with the extent to which remaining high
communicators would be subscquenily citated to replace the exited high
communicator. (Given the exit of a high communicator, 1£ can be assumed
that the peop%e who used him as a‘prime soufcc of infqrmation uoulf
then turn to the otger high counmnicator§ in the organization.

Though the literature savs nothing specffic on this point, it is
implied through the emphasis given to the high communicater, and the

networks of high communicators that have been repcrted to exist. If

> -

the foregofing is true then the remaining high commuriicators tdentified

Q In the first round of data collection should be disproportiqna:ely

ERIC
s Ly,
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"zspbstituigd for ghe'exited.high\coﬁmuﬁigator; then.the'top-fo;r é§§-5~
. ' - i A 3 : . . v L ) ?; B . ’
five individualg:in terms pf\numbefs_of times cited shpuld be sub-

«

o .o '

s;ﬁuenfiy’citea. :
R T #efeq‘ihg to the data\éhown in Table 2-5 in Chag;et'II,5itt}s

-

.possible'to'iaéntify thégs in orgapization A who received the most_-‘

citétipns as. preferred Sources for information in the first "
ﬁapping} Those whq:ﬁére ranked highest as sources for the two

technical kinds of informat;on'for which’ the exited'high'

‘ communicator was cited were identified as follows: v B

L]

L. " TABLE 3-1
Ranking as a ‘source for - , ﬁénking as a source for
state-of-the-art . ' research/laboratory -
-information- ) ' - information )
" Ranking Individual Ranking . .. Individual
(No.) - ¢)) . L (No.) . €
S — - < _—
1. . 5 1 19 -
2 » 2 ) 2 20
2 ¢ - 19 < 3 2%
.03 : 29 C A .26
A * 1 ) 4y ) 2
. 14 ) 7
28 ‘ ’ -8
33 . ‘18
v 29

'éopparing the rankings shown abave with the data in Table 3-1

.shéwing the citations substituted‘for the exited high communicator,
. . ST ‘ y

it can be seen that none of the substitutions were high communicators
- for state—of-the-art information, and only three of the highly-

cited individuals for research/laboratory information appgar‘at the

fourth rank in number of citatiens.

o | .
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Do They Turn to Individuals Cited as‘Preferréa Coworkers-~

What is the Effect of Liking?

Another question_that'arose'ﬁas~concerned'with 'liking' and

. subsequent changes in selection.

Y

k _ . ‘ «
There were 63 citatiens of individuals as_"members with whom

you}s-like to work" (See Table 3-2), six of which were citations

:3

of individuals within the overall institute but not within the -

P

N organization béing:studied. Of the 57 citations of individuals"

within Ofgahization A, 26.3% were accounted for by two individuals,

or 4.5% of the people in the organization.. Eight individﬁalé, or.
.18.2% of -the people, accounted for -57.9% of all the citations as like- (
fo-wbrk-;igp. ’ ' . g k '

- In terms of rankings, the individual with the highest .ranking

as preferred‘céworker was #5 with nine, nefl’;;;-#z with six,

and six individuals, with th;éé‘cigigiéns each, were third in rank, = o
#13, 19, 20; 26, 29, 33.. Comp;ring the rankings with the data in Table
3-1 sho;ing‘thé.qitations madé in the second mapping as,replaéeméntﬁ
.for‘the,exi;ea;bigh }oﬁmunigatér,'#19,/}%1Sén‘be §éen that én}y.th?ee

of the 17 new citations as sources for technical information were in

-
-

‘the first three.ranks of those-mamed as ﬁrefgrreg'coworkerﬁb It is not
. A . T . ’ a -
until the fourth ranking of those cited as preferred~cowo;kets, those-

-

4

with two citations each, that we account for five more of the

replaegmehﬁs (three. of them accodnted_fof by one individual).

" -

A
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TABLE 3-2

- v 77
CITATIONS OF INDIVIDUALS .IN ORGANIZATION A AS COWORKERS Cor
"YOU WOULD MOST LIKE TO WORK WITH" AT FIRST MAPPING OF DATA . -
(TWO- SELECTIONS WERBJPERMITTED) Ta é
Individaal Those - Individual - Those
Selecting Selected " Selecting . Selected -
C# # MU o #
1 8 * N 20 19 13
2 5 36 21 5 8
3 - -— 22 . i7 36
4 5 29 23 29 24
5 -2 28 e 24 26 5
6 2 '5 25 2 '5
7 11 19 26 lzj>' *
8 1 * 27 267 26
9 - - 28 5 29
10 2 * 29 7L -
11 13 20 30 5 28
12 B 1% 7 31 26 *
13 o 12 16 32 2 35
14 18 * 33 5 35
15 11 13 34 2: 33
16 _ 33 . 15 3s5.. 33 34
17 - 20 43 36 2 34
18 . - - 37 - —_—
19 7 20 N :

o

*Indlviduals in the overall institute ,but not in the organization

studied.

+

T et
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. . TABLE 3-3 . .

-

< ' . :
~ . DISTRIBUTION OF SELECTIONS OF COWORKERS CITED AS THOSE p
""YOU WOULD MOST LIKE ‘TO WORK-WITH" AT -FIRST MAPPING IN ORGANIZATION A

5 | _ : L . -
Number of Selections *  Number of Sources Number: of Selections
Per Individual Source R . . ..
s © (n) - _ (n) Cunulative (n) °  Cumulative
) L y 4 . - y 4 )
- - —
9 - S | 2.3 9 1s5.8
6 N ¢ 4.5 6 " 26.3
3 ) 6" 18.2 18 . 57.9
{ - . -
2 8 " 36.4 16 .. 86.0
. v e _ ‘ .
1 8 54.5 8 100.0
0 2 . -20°  100.0 ..
' Total 4 | " TOTAL 57 v
. / ‘
- - -
N
2
® N
N .
‘ 11

e
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. Summary ‘j

-

-

:<What happens to the patterns of technical information flows
in an organization upon the exit of a high-communicator from the
organization? To»whon do the former information clients of the
exited high connnunicator turni? Do they turn to other highly-ranked
communicators, ‘those who had received many citations as preferred
sources of specific kinds of information at a ‘time before .the higﬁ
communicator 1eft° If so, we would expect.to see.an obvious

E substitution ofrthe highest ranked éomnunicators (equai to,or close to

: N .

the exited communicator in rankthg) in the subsequent mapping of' 3

information source'preferences.- Do the clients turn_ to people they

Fal

rank high as preferred coworkers? -If 8o, we would expect to find an

- S~
obvious substitution of the most liked coworkers,'that-is the individuals

receiving the highest number of citations as preferred coworkers at the

time of the ‘first mapping.

-

More questions were raised about the social nature of information

-

exchange in the sense that information is expected to flow in pro-
fessional Social circles or'nexworks.- If the 1atter is the dominant
‘influence<on our actual choices of sources of information, we would
expect‘to find that the former clients of the:exited high comnunicator

would turn to others in his professional social circle or network . . -§§§§

-

' and that the second round substitutions for the exited person_would be

to the foliowing: 1) those to whom .the exited individual wentffor
information, 2) those to whom the clients had-for@erly turned for
- z

other kinds of information, 3) those who had come to the “exited

Y
| —

1312
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»

e
individual for 1nformation, 4) those‘who formerly turned taq the &

clients for information,.and 5) finally, one step further

A

afield, those to whom the other preferred sources of the clients turned

for information. The data clearly point to the professional social

circle as being the dominant path through which substitutions for the

exited high communicator wére made. The professional social

'circle'explanationridentified far more of the subsequent selections

.than did-turning ﬁo other high communicators or to preferred
\

individual coworkers. -
_Certain cautions must be added with regééd'to the data. “Only

two selections were permitted as preferred sources of infdrmation for

each category of, information and fgr preferred coworkers; introducing an

-

arbitrary Bed of Procrustes that in some cases forced respondents

to stop short at two selections thus obscuring the networks of
» N - ” ) Q‘

» i 'S . N v .
interactions. 1In other cases the request for two selections may have

added seélections that were distant in value from the first choicelof the

-

respondent.

-

There is a certain natural shift iéifhoices\that has something to
~ s X : \_“ -
do with the progression of projects, the xhanges in interests on the

part of individuals, and the transfer to new work. As has been

"Pointed out.'in this chapter, approximately one-third of the selections

. 2.
as preferred sources might charnge in any event by the time 16 months ‘g\w

have passed by. However, even an analysis of the changes in citationmns

that had no apparent connedrion with the exit of the high communicator

shows a bias towards the frofessional social circle pattern; most of the

s . -

new seconﬁ round citations- being accounted for by previous professional

13
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CHAPTER 4

-

N SPATIAL REARRANGEMENT OF .PEOPLE: , A DEPARTMENT'S GEOGRAPHY
: - v“ IS REARRARGED

-

The organization is most stable and the fewest
people are being moved on Sunday morning at
3 AM between Christmas and New Year.

.

American corporate office folklore.

The high mobility'of Americans bqgﬁeep com?anies and
regions has -its micro-corollary in -the gimost continuous
sﬂ!!ting of groups and individualsiw%thin an organization.  The »
high rate of interoffice movement in organizations ig a function of
. the dynamics of the éfganizations: Reorganizations uéually generate
‘spatial rearrangements, thus providing physical expression to the
changed formats of the organization chart. Growth or decline
;f a maékeC, a product or a function has organizac£?n31 consequences
which egventually affect the arrangements of facilities. Changes in
- technééogy, changes in markets, changes in mﬁnagement seldom leave
the physical»og spatial arrangements of ah organizaéion untoﬁched
even wheh the§ dp not affect the organization chart. Cﬁnséquently,
the more' an infrstry or function is subject-to change, the more it

is subject to spatial and/or geogfaphic rearrangements.

105
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At the extreme of .change in the spectruﬁ of change are

-

fouﬂd the organizations and activities that are non-routine

technology sensitive, “and project oriented. Included among the

most touched—by-change are tg‘?e activities. that are in the business

-

‘of generating change, particularly R&D. R&D is deliberately charged

with generating change, and is in constant change itself. 15 R&D

new projects are constantly beins fielded, and old projects being
v\phased out. New instrqmentation and new techniques are constantly

being considered and installed. A good ‘example of the itude
of chan'ge_ in R&D -might be found in th#& growth in numbert:

variety of the computatipﬂ?equipment used in the country's R&D

facilities.

-

For the R&D manager, the rearrangement of the 'geography' of the
organization appears to Ee’one ‘of the most effective means avaiZfable

for cﬁanging the information communication patterns and the

~
-

conseqsent-produCtivity and character of the organization. Spatial

and personnel rearrangements are clearly within the control of
‘\ .

management, and, whether consciously planned or only a response to the-

latest'stimulus, sécﬁ're%rrangements are among the most frequent
iyterventions practiced by ﬁanagements. Furthermore, the evidence
available concerning the effects of offiqe éeograph? on technical

, conn_mnicationr pattern.s-,%ongly su‘pport-, the idea that the geography

is crie of the most influential factors affecting the flows of work

reiated information.

-3
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The effects on who communicates with whom and how frequently
of the physical arrangenent of offices within a facility and of the

.-

ease of physical access betweerr coworkers has been studied apd

{ . reported on extensively by Allen and others. Allen (1977) provides a
substantialpdiscussion of the subjecb'and of at least one actual 7.
effort to,modify communications patterns,in_an organization by the
design of 1its phyeical_arrangqnentc. Allen reports on his gork and
on earlier reeearch on the effects of physical locatioo on |
interpersonal relationships. The' earlier studies go back to the field
work of Festinger and his colleagues (Pestinger, Scbacter and Back,
1950) and to the leboratory oork beginning with Leavitt (1951).

Allen reports extensively on the reseerch conducted by him and his
colleegueé on the effects of distaoce and organizational bonds on

the probability of technicalqcommunications between individuals

in the same overall oréanizétion. Allen and his colleagues found that
the probability that two peo;ae will communicate on scitentific and
technical Subject matter drops sharply with the distance .between

thep. The curve fitted to the data takes on a hyperbolic form

with- the probability of two persoolcommunication occurring once a week

on technical matters dropping sharply from close to 0.98 at a separation

' - distance of two meters to 0.4l at five meters, 0.22 at ten meters, .12

=

-—

1The regression line for 'all of the data from 0 to 250 kilometers

is given by Allen (1977) as follows:
P(c)=0.522s8 + 0.026 where s = distance (meters)
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> at 20 meters, .06 at SO ;eters and becomes practi;allf asymptotic
thereafter. ' Controlling for organizational reiatienships, Allen
réports'tup parallel hyperbélic curves, one for thosg’with an
organizational bond and one for those that havé none. The cﬁrve for
those with an organizatiénal bond show a higher probability of- a .
communication betéeen~members at each separation distance, uiﬁi/hg;h curves
following the same kind of drop in probability of communication uith
separation distan;e as described above. : .

From the‘viewpoint of masagemeqt, the data reported by Alleﬁ .
concerning distanée and c;mnunication are idirigu?ng in terms of
.thejpdésibilities iméfied. The great majority of organigational
qtructurés are based on some kind of logic. Groups are constit;ted
on the basis of some bindiﬁg element such as the‘technology employed,ﬁthe.
function performed, the project b;ing éeveloped or the customer
served. It should be expected; therefofé, that members of the same
ofganizational group ordinarily perform interrelated work, and that

\
most work-related conversat%ﬁn takes place between members of that

kg;oﬁp. It is typical, also, tha a.group will usually be-I?Fated in

a contiguous space that seldam ‘ceeds 25-30 meters‘fromlborder to -

- border. bespite the obvious éonclgsioq that the members of a given “
group are most likely .to exchange :;chnical-information with each other,
the data suggest that fi;st and sec;ﬁd }evel management can influence

who talks to whom, the way an organization integrates, and the volume

and direction of information flows within their areas of requnsibility.

/
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Furthernore, since movement ‘is so ‘much a part of organi?ationa life,
the data suggest that each time there is an organizational move the
manager has-an opportunity to add an interaction and communications
dimension to his.planding for the move a;d to achieve désired
éﬁanges‘without‘édditional disfupcion or costs.

The data are suégestive, bpt many relevant questions are
raised that acpnot be answered by the available data. Is it possible
to afﬁect intragroup communications patterns to-the extent of
affecting the choices Qade for preferred sourcés for 1nformqtion by the
w;§ offices are located within the 30 meter diameter territorial
limits? How do reélignments of choices as pref?rred sources of data
develop with respect to locatipnal changes, if at all? How loné does

it take for new geographic alig;nents to be reloca;éd in new information
flow patterns? Since theré is an implication that distance -

imposes a 'cost' on the seeker of information that affects tﬂe

distance traveled several qdestions concééning exéhange values are
raised. How far will_technical préfessionals travel to take advantage
of the services of an .identified high communicator within the same
group, or, in other words, what is the exchange value of high
commnicatorhood? How will the distance a technical proéessional
travels to talk with a preferred sourée of inforﬁation vary with different
kinds of information? Will an individual travel.further for project/
task.information or for one éf the types of technical informgtion?

Since the data on distance and probability of communication

reported by Allen span distances up to 250 kilometers, questions

11
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. arise as to the particulir character and seusitivity'of distance
and communication relationships‘at the micro~lével, within the 30
- meter limits; that is, within the purview of a single
organizational unit.

To study the effects of the spatial rearrangement of people

‘within a given organizational unit, advantage was taken of a natural

N ’
intervdﬁiion, the rearrangement of offices in a department in an
_ ) N - ' . |
organization that 1is engaged in the development of sophisticated

™~ - -
electronics hardware, much of it' for the military. The organization

-that: was undergoing the move and éhich'has‘ﬁeén desiénated Organization
. for this report had apprd:inatély the s;ne numbq; of people aQ,fqun&
in Organization A.l In studying Organization‘Brinstead of

Vcontim;ing with Organization. A the study eg_countTed tix;ne constrai_.nts
affecting the tin; period between the two_mappiqgs. The two da?" e
collection efforts were only four mﬁnths apart.énd'thus'we can only
report on the short term, and perhé;s transitory, effects of the

departmental rearrangement of offices.

What Could be Anticipated as the Effects of the Rearrangement™of a

»
H

Department

Again, Allen (1977) provides us with the most recent material
on the effects of architecture and organizational geography on
technical information communications. As was reported above, Allen

reports on the effects of distance, both horizontal .and vertical,

,

1Though there were one or two individual moves of personnel
in Organization A during the time of our study, the number were
too limited to obtain the kind of information sought.
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and on the effects of- architectur.al barriers on probability of
commmications. Six:ce Organization B was re#rranging offices to /group -
5 individuals working together -6n specific pr_oje:cg and subprojects,
it might ie expected that the average distance traveled for i
'project-/.:ask information might go down between ché two ;noves. <
i ) i . " .

Taylor and Utterback’s loangitudinal s'tudy (1974) of changes 1in

oiﬁniz‘ationa.l structure, technical assignment and geographlc
arrangements reported a reduction in rechnical communication 1n£z¢-

and _i,nt\ef-groups :L‘n the short run. " In the short run, previous ‘ ‘l
o~ cou?cation patte:\'ns .persist%?'_;\geople in newly formed groups retained

the %ntr\cts with their pre;vious sources of information even when they

were separated organizationalfy. In the longer run, however, groups

formed new internal communication patterns. It was hard to separate

out, as Taylor ‘gnd Utterback state, whether the new patterns were

resultants of new administrative groupings or separate facilitiesg.

Both sl;touid play> a role, the data on distance and communications
suggest that physical separation m.;y play the greater role. The
Taylor and Utterback data suggest that, for the short run, individuals
would retain their previcus communications patterns and we would
expect to find the respondents in brgranization B traveling further,

on the average, to obtain information from preferred sources; choosing

the same sources even when they were located further away than before

the move. . -

ks
Al
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As was pointed out in Chapter 3 discussion of the literature

*

with regards to the effects of the exit of a high communicator or

communicators, propinquity plays an important role in interpersonal

-

attraction and liking, and it is posited that attraction and liking

Lol

play-s9me role in the selections made of pfefefrea sources for infor-

mation. It could be argued that the relationship between liking and

. . ] .
selection as a preferred source for technical information should be
: I | .

etween liking and selection as a preferred

-

stronger than that:b

source forhproject/taﬁk information since project/task information may

be tied to administrative sources and Eﬁére may be little“chance to

make a vériety of selections.

Tho;gh propinquity is statistically related to liking and
inﬁerpersonal attraction, the data on propinquity and liking does not
provide enough evidence-to support the éotion that.p;opinquity by.
itself explains 1iking. As is pointed out by Berschied and Walster (1969)
_prOpinquity may also be é necessary conditipn_foé hatred gpd ;epu;sion.
A‘numbe:hqf other elements enter into liking and subs;quggt selection
.as a pre%e;red source;gf'information. Suffice it to feport the
commen;'of an interviewee on the subject, "I won't pay the emotional

price fbguiredlby some so-called experts every time you ask them for

- ‘ . & .
some infgrmation.” Allen (1964) states that sources that exact/ﬁ’high

-+ toll éheﬁ consulted will not be consulted even if he possesses superior

knbwle&ge. The data suggest that there should be a significant
’corferationship between identification as a preferred source of

information and identification as a cowbrker the respondents ‘would most

like to work wi;?'. After the move, in the short” run, it might be
: Y

-
< - v
» .l W,
oy~
L " T

-
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expected th;:f;};ferred sources for information would still

correlate highly with 1dentifipation.as preferred coworgers, and that
individuals u}ll travel furthef, on the averagg,,tb seek m out for
informatién. In time, it would be expectzz that propinquity would
affect the responst and begin to shift seléctionslfor both

preferred coworkers and sources ofbinformation to those located
closer by. - //

Studxing;ﬁhe Effects of the Rearrangement of a Departméht's Geography

' To study the effegts of the rearrangemént of the.9ffice

geography of Organization B on the subsedqiient information-

4 -

compunication patterns tHe following steps were undertaken:
- The informéfion—communicatipn patterns in Organization B
were mapped ‘at the beginning of their move to establish base lihes for

‘measurement of subsequent changes in pattern that might be attributed

-to the, interﬁeﬁtion of the move.
~ The pre and post-organizational-move office arrangements

were recorded o

- The.infbrmation—communicatiqn patterns in Organization B
were mapped four months after the first mapping to determine new

citation for preferred sources of information, if any. -

- ,An analyéis was ﬁadq of the changes in citations of preferred

sources and of preferences as coworkers and related to pre- and

<

¢+ post-move spatials relationships.

£y ™
:3\) . ' ‘
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First mapping of the information-communicac}on ﬁhtterns -

. ) _ ~
in Organization B (See Tables 4-1 and 4-2). Of the 44 professlonals

in Organization B (34 resgondents-to the questionnaire) ten were
- ( . :
cited (given as first or second prefefred sourcé of information) at

+

least once 1n.each of the thfee categories of information wich the
number of citations pé; individual ranging from five to 20. Four
individuals were cited at least once in each of two of the
cetegories of informatéop with citecibns ranging f;bﬁ three to five.
Eleven individuals Qere eiced in only one category witﬁ citations ranging

from one (eight individuals) to four. Individuals outside the department

being studied, but within the total organization, were cited 33 times.

Eighteen 1ndividua&s received nd'cications=ae,preferre& sources of
. . P 4 . . .
information. "t

e

» Th;fe were 68 citations of individuals as preferredjgources for

”project/Caék information (see Table 4-2), 11 of which were to igﬂi{i%uals
outside the organization being studied but within the overall parent

organization. Of the 57 citations within fﬁ;iorganization, being studied,

-

two individuals, or 5% of the people, received 30% of the citations.
™

Five(igéividuals or- 142 of the individuals in the orgdnization,

recelved 54% of the citatioms. Organization B showed, a wider

dispersal of project/task sel;ctions than d%g;g:ganiza;ion~A_

< There were 62 citations of individuals as preferred sources

s
£
Ed
-

.of state-of-the-art information, ten of which were to persong

outside the organization being gtudied. 1In. this’information

Q .
category, five people, or 112 of the people in the laboratony, received

-

)
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‘ ~ s . TABLE 4-1

NUMBERS OF CITATIONS FOR EACH OF TH TYPES OF INFO
EACH OF TWO TIME PERIODS . .

o
-

CITATIONS OF INDIVIDUALS IN ORGANIZAT$ B AS SOURCES

115 L\v

OF INFORMATION:
RMATION FOR

Project/Task ‘State-of-the-Art

Individual Citations Citations
' Q\\_ ’ .

Repearch/Lﬁp
Technique
Citations

C\\

TiIe Iiéf ‘Changé.‘ Tige Tige ’Changi TiTe Tise Qhange
- B .  S— !

(

1 0 2 +2 0 0 0 0 0 0
Z _ 0 0 0. 0 0~ 0 0 0 0
4 - ,_;- 4 6 +2 ._‘5 3 -2 1 3 +4
5 ¢ o 0 0 1 2 +1 2, 3 +1 -
7 ' 1 0 -1 0 0 0 - 0 0 0
8 0 0 0 0 0 0 0o o© 0
9 0 1 +1 0 1 +1 1 2 +1
10 0 1 +1 ) 0 0 6 ®* 1 +1 -
11. 0 0 0 o_) 0 0 ~~ O 0 0
12 2 0 -2 6 7 3 5 +2
13 2 2 . 0 " ) 2 3 - 41
16 A 4 0 8 8 - 0 4 4 0
18 2 1 2 S | 0 -1 o ,0 0
20 v/[fﬂr\<\¥8§_’;;—g///z/‘- 0- 0 -0 0 0 0
21 — o ’ 1 1 N I 0. 0 0
22 Tt 0 0 0 0 0 0 0 0. 0-
26 6 6 - 0 1 -0 -1 1 0 -1
29 0 0 0 2 3 .+ 0 2 42
32 0 0 o 0 o " o0 0 0 0
34 0 -0 0, 0- 0 0 0 0 0
35 0 r +1 0 0 0 1 1 0
‘37 - 2 2“*0 2 (0] -2 3 2 .. -1
38 2 0 -2 0 0 0 0 0 0
39 1 1 0o -1 0 0 0 0 0 0
40 .. 0 0o 0 0 0 .0 0 0o o
41 8 6 . -2 0 _g 0 .0 0 0
42 ‘0 1 +] ~ 1. o -1 .3 +2
43 . 0 0 0 1 M 0 2 o =2
45 0 1 +1- o 0 0 <. 0 0 0 -
47 0 0] 0] 1 0 -1 o 0 0
48 1 1 0 3 6 +3 4 6 +2
49 -3 5 +2 0 0 0 0 0 0
, — >

P

e
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TABLE 4-1 ) \ ’

‘ . Project/Task - State—-of-the-~Art -~ Reséatci;/ub
Individual Citations Citat#nsg ' Technique

i # . . Citations

Tilile Ti.ge Change 'I':l-ie Tige Change 'rixlne T:ui:e' Change
50 0 2 +2 0 0 0 1 S 0
51 3 2 -1 0 O~ 0 0 0 0
52 1 2 +1 0 0 0 - 0 0] o
55 0 0 0 0 0 o 0 o 0
56 0 1 +1 0 0 -0 0 1 +1
57 1 0 -=1 0 0 0 0 0 o
58 ’ 0 0 -0 0 0 0 ’ 0 0 -0
59 9 6 -3 4 5 . +1’ 2 3 +1
60 -0 0 0 0 0 0 0 D 0
61 3 2 -1 11 10 -1 6 5 -1
63 2 0 -2 1 1 0 2 0. -2
64 0 0 0 0] 3 +3 0 . O 0
65 A 0 1 +1 o 0. o 0 0 0
66 0 1 +1 0 0 -0 0 0 0
}
—
! - N
» ™ \
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34, or 65X of the citations as preferred sources of information.

Three people rggbived just under half of all the citatioms.

-

There were 48 citations of individuals as preferred sources of
researoh/laﬁpratoty ipéormation, 12 of which went.to persons outside
the inne@iite orgAnization beiﬁg studied, Five individuals, or 11%

.0of the people, received 562 of the citations‘&ithin the organization,
- again, as with the projfct/taéi i;fotmation<;gganization B showed more
people ;eceiving-citati;ns than did Organization/k.

Eight individuals received three or m;re citqtions‘as preferred
sources of project/task information, seven received three or more’
citations as preferred sources of state-of-the-art inform;tion,*
and five as preferred sources of research/laboratory information.

Ten individuals were cited in all categories, but only two imdividuals

.

rchivea:;hree or more citations in each of the three categories of
LT 4- S - _"~ .. N 1 .

information. Eight of};hoaevwhoawere cited.as préferred sources of
project/task informaiiou\yéte only cited for pfbject/cask information
and not fof either of the technical categories of information. Nine

/ : . . * -
individuals were cited as preferred sources for one or both

categories of technical information and not for project/task’

)

infbrmation, four of them being cited ih both of the technical .

3

categéries. .
J - 4

Second mapping of ;gg;nformatzgn-commnﬂicationApgtterns in

- Organization B (see Tables 4-1 and 4-3)-—Of the 44 professionals

in Organization“B that_téok part in the first mapping of data, 40

‘were still in the organization at the time of the second mapping. . Of the

ERIC o 1z, .
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TABLE 4-3

msmﬂmous OF SELECTIONS OF PREFERRED SOURCES OF TNFORMATION WITHIN ORGANIZATION B
. BY TYPE OF INFORMATION—SECOND MAPPING ™

I 4 x.
Number of Selections Number of Sources  Number of Selections
Type of Information - Per Individual Source

(n) (n) A (o) A
.gxojcctlrank Information 6 4 9.8 % 4.1
- 5 1 12,2 5 50.9
4 1 14,6 , 4 , 57.9
2 7 W 14 82.5
1) 10 56.1 L 10 ~100.0

-0 18 100 ~ .
) Total 41 VA

*There were an additional six selections of sources within the overall parent organ‘ization but hot
vithin Organization B

State-of-the-Art Information 10 1 2.4 10 18.2
” . 8 . 1 4.9 8 2.7
7 1 1.3 7 45.5
6 1 9.3; ) 56.4
5 1 12, 5 §5.5
3- - 4 . 2.0 12 87.3
2 1 24,4 2 90.9
1 5 36.6 5 100.0

0. 26 100.0. _

Total | 1

RV, )
wun
»

-

*Tharg)ue:é‘an additional seven selections of sources withih the overall ‘parent organization but nét

wil-R | Crganization B,

.
f .
J + . . o ) .
runtensprovaea oy e [ . L I - .
ﬁ-ll . . .»




TABLE é-3 (continued)

{
,o
./
A
. Nuaber of Selections Nusber of Sources  Mumber of Selections
Type of Information Per Individual Source ‘ Cumolative Cumulative
(n) (n) I () X
\
Research/Laboratory
Technique Information - b 1 2.4 b - 12.8
) 3 98 15 44,7
4 1 12,2 4 53.2
I 4 2,0 12 18.7
2 ) 29.3 b 9L.5
) 1 4 9.0 4 100,0
t 0 3 © 000 0
o Total 6l 7%
Q
*There were an additional five selections of sources within the overall parent organization but
oot within Organization B, /
. \

IZT

12; K .

Full Tt Provided by ERIC.

ERIC - .
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40 continuing professionals, eight Qere cited at least once in each of
the three categories of'infornntion‘with the nuuLer of citations per
individual ranging from four to seventeen. Sev;a individuals were
cited at least once in two of the cat;éoriea of information with
citagiona to individuals ranging from two to twelve. Fifteen
individuals were cited in only one information category with citations
per individual ranging from one to five. Ten individugls réceivea no
citations atvgll. Between the two mappings there was a aistinct

drop in the ‘number of people cited as preferred sources who were in

the overall organization but not within Organization B. The total
number of suéﬁ citations dropped £t0ﬂ 33 to 18; from 11 éo six for
project/task information, from tne to seven for state-of-the-art
1nfofnation and from 12 to five for research/laboratory technique
1nfo:nation. These data a?e in keeping,with<£he findings of Taylor and
Utterback (1972) who found' that there was a distinct drop in

technical dbmmunications between organizations in the short runm after
organizational and physical moves. In the first round, 16 of thé
respondents cited 1nd1v1duals_ogtside Organization B as preferred sources
of information. for the totai population of reébondénts the average
number of citations per 'outsider' was just under oﬁe (.97), and

for those citing outsiders the'average number of outsider citations was
2:1. In the seqona mapping, only eight peéple cited outsiders. The

average number of citations of outsiders for all respondents was .44 and

that of the citors was 2.3.
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d;eicll. between tﬁc two -péing-. there were many shifts in
cited sources of information. There was an 1ncr;a-c in the total
number of individuals cited, from 26 to 30. Four 1nd1v1&unls who
had been cited in each of the throc"infornatiqn categories in the

— N
first mapping were not so cited in the second mapping; with two

individuals only cited in two categories and two in only one _
category in the second rqund. Two individuals were cited in each of the \
three categories in the second round uho-had.been cited in only two
cateéorie. and only.one category in the first data collection effort.

Two people were cited in only one category he second round who had
been cited in two in the first mapping, and one went from two to zero

>

citations. Three individufls moved up from ome to two categories,

. 4 ’ :
and from zero to two categoried. The largest number of changes in

nu;bers of categories per 1ndividual was ip the shift from one to
zero (four people) and fromzero to one (five people).

+ .
The number of changes in selections for preferred sources of
,1nforn;tion that occurred in such a short pgriod of time rafses serious
questions about the *situationality’ of the role of high communicator,
and :about the possibility that there are sev.eral roles that have become o
lumped within the omnibus category of high‘communicatorh Three in-
dividuals, among the eight who were cited in all categories in the
second mapping, were citea by more than three of their colleagues in
each category, and only one of the three was cited by more than three
colleagues in éich category in the first mapping. If we broaden the

category to those who were cited more than twice in each category

the number of general purpose high communicators increases to four.

:’II
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There ware 63 citations of individuals as preferred mources of
project/task 1nfor-4tion (see Tadle 6 -3), of vhich six were to
1nd1v1duala within the overall parent org-nlzation but not in the
organizatlon being studied, Organization B. Of the 57 citations

within Orzﬁlzation B, fi;e people, or £22 of those cited, .ccoun::d
for 51X of the citations. Six individuals, or 15% of those
cited, accounted fof 58X of the citations. In the second round
there were nbrc individuals cited\ as preferred sources of project/
ﬁh.k ;nforn-tion than in the first mapping, 23 as compared to 19.
Fﬁrtherﬁore. there was a far greater number of'changec in numbers of .
citations Eo individuals for project/task 1nfo;;htion then éhzre were
for each of the £wo technical categories of information; 24 as-
conpared to 13 for ntate—of-the—art sources and 16 for research/laboratory
technique information. It may be inferred that the greater an§;nt of
_'vniiability in cit:cions noted for project/task information reflects \v\
a period in which the number and varieéy or project tasks has risen
'ahd7or the 1n&ustrial-and techn%cal character of‘a hardware-oriented,
relatively hierarchical industrial firnL The latter inference is
somewvhat supported by a comparison with the change pqtterﬁs':¥perienced
between the two nnppings_of Organization A. In the case of Organization
A, the changes in nunberrsf\selections for project/task info;na* )
totaled 15 as compared to 20 and 23 changes for the two technic

nationfcategbries. It should be repembered, however, that the

between mappings in each organization varied greaily; in one case :¢

months and in the second case four months.
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There were 62 citationa ci individuals as preferred wourceas of
atate-of-the-art tn!or‘ntion.,of which seven were to individualse vlthi;
the overall parent organization but not within Organtization B (Sece
Table 4-3). Of the 55 citations to people within Organtzation B,
ten were to one individual, or 18X of the citations went to éz
of the individuals in the org;nizntiod. Five 1ndlvldun1-.\Pr
122 of the people, sccdunted for 66X of all of the citations. There
vas a drop in the number of people cited between the first and necond
mapping, from 17 to 15.

There were 52 citations of individuals as preferred sources of
research/laboratory technique information, of which five were to
individuals within the overall parent organizntion.but not within
Organization B (S;? Table 4-3). OPF the 47 citations within -
Organization B, five peop%s,?ér 12X of tgc people, accounted for
53X of all of the citations and nine people, or 22X of the people,
icc0untcd for 79Z‘of the citations; There was no change in tﬁe
number of people cited as preferred sources of research/laboratory
techmique information between the two mappings.

How Far Do They Travel fér Information from a Preferred Source

The spatial locations of the -eyberé of Organization B were plotted
both beforg and after the rearrangement of offices, and the distances
between those cited as preferred sources of information and those
' ciiing them were plogted. The distances were plotfed in terms of

'offices from' citor to source with an office distance translated

13;




into mcters at thrfee metela per office distance. The distridution
of distances between citor and preferwed wmources by the type of {afor-

_.-ntlog-uou‘ht both bc!or‘ and after the organtzation's officen were
[

N

roarranged in shown in Teble &-4.

As can bé meen from he data (n Tuble 4-4, more than 94X
of .;l of :hctpcople cited as pre!criod aourco; of information were
located 30 meters or less from those citing them, both before and after
the o!fice; uer; rearranged. The data are in conmonance vltg the
data reported by Allen (1977;%uh1ch -£ou that the htghe;t-probabllities
of technical co.nﬁnlcatiqnl Are between people 30 meters or less from
each other. Before the move 94.5% of n!l‘thone cited were 30 meters
or less from the éitor. and after. the move 88.7%.

Examining the distribution data in terms of di{fferent kinds of
information gought we fiAd that there was a post-move drop in the
percentage of the citations found at 30 meters or leas for eaE;
of the categories. Before the move, the distances scparating citor
-and preferred sources for project{gisk information were 30 meters
or less for 87.42 of the citations and after the move the percentage
was 83.4X. For the two tecknical ipformation cacego}ies the
equivalent percentages were as follows: state-of-the-art éeiections
premove-88.11 and postmove-80.9Z; resgarch/laboratoty technique
selections premove-1002 and.pbstaovb-912.'

Takin& a more fine-grained look at the distribution of infot;

-~

mation source selections by distance separating;citor from source we

.see that befoqs the move a.little more than half of those cited,

-
-

- -
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" TABLE 4-4

DISTRIBUTION OF CITED PREFERRED INFORMATION SOURCES IN ORGANIZATION B
- BY DISTANCE FROM CITOR TO SOURCE BY TYPE OF INFORHATION BEFORE AND AFTER MOVE.

/9
N
Distance S e ' ‘ I //‘)
Citor to. - TYPE OF INERMATION . |
Source . AL ¥ PROJECT/TASK - " STATE OF ART : RESEARCH/
- ~Pre | Pre Pre - Pre " Pre Pre Pre . re
Aversge = move  move ‘move move - move . = move move move
distance ' I ' ' ‘ "

(meters) (n)* ‘Z \(a),* .,Z NOLEA _(n)*‘ 4 '(n)* Zd‘ ‘4 ()* % (o)* % /(n,)* 4

a—

3 15 10.4 21 13.2 5 8.8 9155 6115 8145 4 1.1 4 8.7
6 40 27,6 29 18.2.-16 28.1 10j17.2 15289 1018.2 9 25.0 9 19.6
9 20-13.8 18 113 7 12.3- 813.8 7135 6 109 6 16.7. 4 8.2
12 | 10 69 14 88 235 "1 L7 <6115 712.7 256 6 13.0
15 12283 9 57 4 7.0 352 4717 4713 4 1.1 2 ga.a
18 362712 7.5 .5 88 6103 1 19 355 3 83 3 %5
2 10 .69 12.7.5 3 53 4 69 5 9.6 591 2 5.6 3 6.5
% . 9 62 11 69 4 7.0° 352 3 5.8 4 1.3 2 5.6 4 8.7
2 005735 10 063 2 35 35 119 :3 3.6 9 5.6 5 10.9
30 . T A8 5 31 2 35 235 3 58° 518 2 .56 2 b
3. 1 .07 9 57 1 1.8 4 69 4 4 55 - - 2 4.4
36 b 28 425 /3 53 352 L1902 18 e e 1 3.2
39 1 06 1 1.8 2 - - - - = = - -
42 2 L& 2 L3 2 35 4035 - - 3 -- - - - -

i

e

{

(n) = number of cited preferred sources. . - . | ,
. . .. ) . L . \, ,l . 'L

[IR\jZ L R

Py

Aruitoxt provided by Eic:
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51.kz, were no more than nine meters from the citor and after the move

42.72. Within the nine meter range ;ngdviduals'were cited .

as technical sources who were gg!cﬁéf from the citor on the arerage
- . ~a . .
than were those cited as sonrg@e -6f project/task information; 48.1% .
- " '-f_l’ +
" as compared to 53.9% and 53.3%.  After the move the relative ‘

’percentages reversed with more of the cited sources for projett/task

information being within the nine meter range than those cited for
< 3 '
. technical information, 46 5% as compared to 43, 62 and 36 5Z. When the

.. <

distance data on the most distant preferred sources are examined we

find that more of the sources cited for project/task information are

found at the greater distances (21 meters or more) than sources cited

’ for state—of—the—art or research)iaboratory technique information
before the move; theepercentages were 32.2%'as compared’to 25.0Z%
and 22.42. ‘After’tne move -the percentages were 36.&2 as compared
* to 30.6Z and 39.0%. o | o
o An analgsis nas made of the average-distances5 tseen those .-';
-cited as ﬁreferred'infg}mation sources and those whp cited them '
both -before and after the'rearrangement of officés _ drganization B.
The;averaée distances were caicuiated by type'ofiin ormation in terms

* of ali citations, citations to high commun cators (those -with three

-

Jand to those

. . - ’ ~ ) / - .
or more&citations), citations to non_high communic tors,

citations to those who were cited as 'like to work with'

-

cited but not as 'liké to work with'. Pre and postemove
. , _ - .
were calculated for those cited in the first mapping (See Table 4-5).

2

>
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) . S mees oY
AVERAGE DISTANCES BETWEEN CITED INFORMATION SOURCES AND THOSE WHO\CITE THEM--
BEFORE AND AFTER MOVE I ORGANIZATION B-

q S . : 3 : L )
.Y o - - ‘oA
' AVERAGE DISTANCE TRAVELED
| , | : PRE-MOVE. ——POST-MOVE .
- | Number of ~ ‘Average  Number of  Average
: N | citations .- distance . citations . distance
. (n) _ (meters) (m) - (meters)
To All Cited Soyfces For: = . - _ ; I
- All Informstion = - . | s 125 159 - 1.4
‘Project/Task Information - . 57 14.0 87 t15.0°
State-of-the-Art Information - 52 1.4 55 13.4
| Research/Lab Technique Information - 3 11.7 47 14,9
To High Communicators (Three or More Citations) For: ’ T IS
All Information : - 100. . .- 12,9 - 118 14.8
Project/Task Information - W 143 SR 17.1°
State-of-the-Art Information : 40 1230 ¢ 48 © 13
- 14,3 .

Research/Lab Technique Information S 20 . 11,2 3

To Non-Eigh Gommnnicators (Less than Three Citationar

.. Por: , ., . | '
"~ 7 A1 Information ' = 45 {110
~ - Project/Task Information S Y 13.3

- - State-of-the-Art Information 12 8.4

_ Research/Lab, Techniqué 16 12.3
. . ,\ '.‘ ) \ e
/
!
-
- 7

Aruitoxt provided by Eic:
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TABLE 4-5 (continued)

¢

AVERAGE DISTANCE TRAVELED
| PRE-MOVE | 'POST-MOVE
Number of  Average Number of - Average
citations - distance . citatioms  distance

(m) ~ (meters) (). (meters)
Tp Those'C:l_tec_l' as "Like to Work With: - - . o |
* ALl Information | 16 127 123 14
Project/Task Information I Y R 4.2 43 - 16.5
State-of-the-Art Information ‘ 43 1.9 - W 1.0
Research/l.ab Technique Infornation - / 26 - 114 % 140 °
To Those Cited not for "Like to Vork Uith" R S TNl
. Al Information | 2 105 . 3%, . 13,8
| ‘-‘Project/Task Information ,;._ | R ( 1.2 9.9
-+ State-of-the-Art Information el 9 g8 11 4.9
. Resebrch/Lab Technique Infornation - 10 - 115 . 106
— — : \\ - ‘ ; _
: N
(] .‘lQ '
138 L O
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As can be seen £:$T le 4=5 the distances between cited and those
who cited them wer%’greater after the move than’ they were before the

move. The average distance traveled to all cited sources for all three

kinds, of information went up from 12 5 meters to 14.4 meters. The

increase in distance separating-source of information from citor can

-

certai&%y be attributed in part to the short term effects of the move.
E Ve

- It is reasonable to assume that past preference was-partially

estnblished by propinquity. ~Further, it 1is reasonable to asBume
“h

~in the short rumn a suhstantial'number of.perferred SOurces remain

-preferred and that the citor will travel further than in the past- to

-
.

S
-

~ contact the preferred source until new'pr Pinfjuities have their
v

»
el

effect over time.

Y

The data on average distance between citor and cited by type of

information, both before and after the ‘move, indicates that the average.

distance to a cited source for project/task information was greater
than the distance to sources for state-d‘.Ehe—art or research/ ‘ .

laboratory technique information. When the distances to cited sources

-

of project/task information are compared to the distances to high-
communicators and distances to preferred coworkers it is found that
the average distance to project/task’gources is greater than that as-

sociated with any other_category of source. One'inference'that may be

drawn from the data is that the administrative nature of project/task
[ 4

" information may limit the operation of choice to some extent, and that

technical professionals in an'organization'wilr"pay the higher price'’

>

-

(W)

-
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of traveling further for-project/task information because they have

b4

: - £ .
-to. However, in terms of increase in average distance to cited

3

" sources as a result of the rearrangement of offices in Organization'

B, the data in Table 4-5 show a proportionately greater increase in

- -

the average distance to sources. of state-of—the-art information
(an increase of 18%) and for sources of research/laboratory technique
Information (an increase of 27%) tha;';as obtained %or distaoce_
to somrces of project/task information (an -"increase of only 7Z) .

T : .
A Move, Distance and the High Commmicators

‘Tn the first mapping, as was noted earlier, several

individuals were identified as having received at least three - .

'Hcitationsiinhathleaat one of the thfee categories of;ipformation, and
were judged to be highfcommmnicators. Twelve individuaié receiéed‘three
or more citations per category in at least one,category o;,informﬁ\ion
in’the first.mapping. The eight tho received three or more citations
/-
as.ppeferred socrces for proiect/task information eccounted for:
40 or 70.2% of the 57 citations made to sources in thaw categorf.
Ags can be' seen in Tegle 4-5, the average distance separating the
-high communicators from their cliénts for project/task information
was 14.3 meters. Similarly, the distance between the seven high -
communicators of state-éf-the-art informet:_bcn fro;n thelr clients was
'12;3 meters,‘end the‘ave;ﬁge distance’gor the five higﬁ communicators

ofrlaboratory/research techniqueﬁigformation was 11.2 meters. )

o N |
el W
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When the non high'copmunicator'sources are compared with the

high comnunicetors, it is readily seen that the 'cost' of disiance

was no deterrent to going to a preferred source; the average
) ~
distance to the high communicators for all information was 12.9
: :

metefs as compared to 11.0 meters to the non higﬁ communicators.
After the move the average-d;stance seshrating high
communicators and clients went up, the overall average ;as 14.8
metefg compared to the premove 12.9 meters, an increase of 152.
The-highést increase in distance was to the high communicator sgources
of project/task 1nfo;mation, an increase of 22% as compared to iecreases
ef 13% and 17 for std£e-of-the-att‘and research/laboratory technique
hiéh ceuhhnicstors. As with the premove data, the ave}sge.distadce \
to the high :ennun{es;ors—was higher than that to sources who were non’
high connhnicators; 14.8 meters as compared to i3. Zzseters;
Several . questions were taised concqufng whethér or not theA
respondents turned to the same sources for information after the
move. How many of the respondents in the second mapping made the same .
selectiens ef.preferred sosrces they had ?ade in the first-mappingz _
.How many selected the same peopie for the?same kinds of information? :
How many selected .some of the same people but for different eafegeries
of information? How masj of the ﬁostmove selections as preferred sources

of information were located further away than premove, nearer or the

same average distance from their clients? - . -
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Of thé 159 citations of preferred information sources made by
thé respondenits- in the-second mapping,l 67 were repeats, citing the‘
same sources for the same kind-éf iqforﬁation as had been cited in
Athe first mapping. Ip addition to éhe repeéts, there were 22
.additional cigftionéﬁof thg people w?o had been cited\}n the first roﬁnd,
but fgr'neé‘categories of information. Thus, 42% of the citations ‘
\ﬁere identical with the first nouﬂd, and an additional 14Z went to
. . . -
"+ the same people. There was no apparent trend with regard to distance
since, of thé 67 fepgats, 29 were located glosér than:quore the
move, 11 were at the same;distgnce, énd&Z? we;e further away.
With the 22 additional citafiops to the same beople, seven were closer
thgn ;hey were before the move, three were the same distaﬁce awvay
-from their clients, and'lz weregfurther away than they’were before the
move. It would appear that change in location may have influeﬁced
the number of repeats s%pce‘there was a slightly higher percentage
of'changes in selections in the four months aftgr the move in -.
_Organization B, 39% as compared to the change of 1/3 of the

k!

selections in Ofganiz;tidg A afte£_16 months. v -

"Like to Work With," Selection as a Source, and Distance-—

-

Crosstabulating selections for "most like to work with' with

selections as sources of information in a two by two cross-

tabulation (See‘Table 4+7) it was found that in organization}A'_-

.
.., -

A lln the first mapping there were fewer citations in total, 145, made
by a greater number of respoadents since .two of the original respondents
had transferred and one had been terminated betweedrthe two mappings.

The larger number of ditations are accounted for by fuller response
by the cooperating professionals in the second mapping.

h 4
- 4

]

145 -

Q




o

TABLE 4~6
SELECTIONS. AS SOURCES OF hwommu

|

00934+ L0332

f Z
Selections for \
"Most Like to ' -
Work With" .Project/Task ~ State-of-the-Art .Research/Lab Technique
-’T‘ ) ! —
ORGANTZATION A ' v
Rav Chi Square & df 7.36310 df-5 13.01518 df=5 14.03028 df=5
Significance 1950 - | . .0232?* J0154%%
ORGANIZATION B ,
Rav Chi Square & df 16.98538 dfe6 13.69934 df=6 o 13.12045  df=6
Significance 04]124%

, #Significant to € .05,
L . '

k1
~
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' {; TAB}E b=7

\ _
CROSSTABULATION OF SELECTIONS FOR "MOST LIKE TO WORK WITH"
AND skr:zcnons AS SOURCES OF INFORMATION~-TWO BY TWO

INDIVIDUALS SELECTED AS SOUECES OF INFORMATION

R—

Full Tt Provided by ERIC.

CTED POR . . KESEARCH/LAB.
LIKE T0 WRK WITH - PROJECT-TASK STATE-QP-THE-ART TECHNIQUE
LOW*  RIGH LOW HIGH LW HIGE
(@ . (0) (n) (@ - () (n)
. ' ‘-_'_ '\’ T
ORGANIZATION A ' ’
Lowt - 14 12 13 5 13 5
High 3 B3 19 -4 19
Square Significance 3,20338 1 df 10.35055 1df  10,35055 o ldf.
I 00134+ 00134
ORGANIZATION B ' . ‘ B
Low . 6 - 3 15 7 15 8
High b1 5 10 5 9
Corrected Chi- \ : ' . .
- Square Significance 11.91403 1 &f 3.07088 1 df 1.97783 1df ;
| .,0006%% 0197 .1596 _
*Individuals were assigned to a "high" group on the basis of whether or not at least one bther
selected him.. The size of each of the "low" and -"high" groups were as follows:
. Varisble . ‘ ‘ ORGANIZATTON
‘A B
" Low (n)  High (n) Low (n) Hgh (n)
Most like to work with 17 24 20 17
.Project/'rask Info. Source 26 15 19 18 R
State-of-the-Art Source - 18 . 23 2 .15 \ \
Research/Lab. Tech.Source 18 23 23 C 14 A
- 14: .
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selection as "most like to work with" was significantiy.associnted
uifh:selection as a source of state—of-the-art information and a

" source of research/laboratory technique'informatiaﬁ but not with
selection for project/task infornagion. Iﬁ Organization B Jge
reverse was found; selection as "noat_like to work with'" was
aignificantlyiassocinéed.with selection as a source of project-task
information and not with selection for the two technical categories of
information. In trying to explain the differences between the two
otganiiations a more d;saggregatéd crbsstabulation was made of .
selection for "most like to work with"” and the three categories of
information. It was €ound that when the latter‘analysis was performed
that "most like to work with" was significantly associated (.05)
with selection as a source of information in every case eicept for

project-t;sk.infornntion in Organization A. The results of

the latter tnalyoin.are Iisted in Table 4-6.

- ‘Of the 159 selections of prgfgrfed ;nf?rmation sources -in the

second mapping, 126 were to 39 individuals who had been cited by the’

respondents in the premove data collection effort as someone the

_respondent wo;id 'like to work with.' Five of the individuals.cited

preﬁerﬂbd‘coworkers prenOVQjand who became postmove selections as

preferred information ;ources.ﬁad not been- cited as such before the
. move. With regards to dista&;e between those cited as 'like to work

with,' as can be seen in Table 4-5, the average premove distance

betwee;\thdse cited and those who cited them was 12.7 me%ers, very

f
. *
- Py - ‘)
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close to the same distance for the high commmnidators. Postmove

the average distance to those cited from their clients was 14.4
meters, again an increase over the premove distance. o

When compared fo those who were cited as sources.of information
) \
but not as preferred coworkers by any of the respondents we :gsee that

-

the average premove distance to those cited as 'like to work with' ‘was
greater than the distance to those not so cited;.12.7 meters, to 10.5.

There was a nimilar difference. though sualler, post move becween those

.- LA

W those not so cited; 14.4 met;grs to 13.8 meters.
v LTking apparently does play a measurable role in determining
who one goes to for information and how far one will travel (the

‘price paid) for information-commmication exchange. It 1is
interesting to note thgt more citations as information sources were

made to those cited as 'like to work with' than to the high

comnunicators.(however, there is considerable overlap between

-

~

the two categoriles).

Past Propinquity and Present Selectios as a Source of Information

A detailed analysis was made of the prémove spatial‘relationships
betweeﬁfneﬁiy cited (nog cited in the premove mapping) preférred . .
sources of information and those citing them.. It was found that 15
of the newly. cited had been neigh@or; (in the next office or tw6 offices
away) of those:citing them before the mové. In 12 éf the 15 cases the

separation distances between cited and citors were gfeatet postmove

g than they had been before. the move. In nine of the cases the new

hY
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citations were for project/task informatiom which could be
explained by .dﬁip;strative <considerations. Anéther: partial
explanatren that raises some interestiné peints, is that the value
of casual day—to-day interactions nay not be consciouéI?’?:elized until
after a move th;t disrupts such ezchnngea.
Sun-agz . |

Spatial rearrangementg of the people within an organization
13 a frequent event in most organizations Moving between offices "
is a ref}ection of prganization‘changesr techmology changes, ,
growth and decline ef treducts and functions, agd is one of the |
eost frequently exercised management interventions. The
literature,also is rich with data and suggestions as to the
important effects of the internal geography of orggnizations on the
technical couunnication flows within that organization. Thue a number
pf-duestiona were raised in conjunction with the sttdy being reported

here as to the.dynami{s of information—communic?tion change thet are
apparently generatea by chaﬁges in spatitl relat}onship between the
memberp of an organization. rQuestions of particular interest

were concerned with the flows of communications within a éiameter of 30
‘:-eters,‘since previous research has showqiekshatp drop in

communication from zero to 25-30 meters of .separation and a rather flat
curve of probability of communication from that distance outward.
Furthermore, it was reasoned that most organiéational units at the basic

level, where most interaction takes place, are groups of departments

'(first’two lévels) .which seldom octupy areas that extend beypnd 30

meters from boundary to boundary. .

14-‘;
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The éuestions that were raised prior to the collection of data
relev;nt to movement of p¥op1e were concerned primarily with the
short term realiénnentsfof sélecti for preéerred sources for different
kinds of information. ,Tﬁe questiojgrthat were asked concérned the 'j
effects of distance in changes 1; selections the 'cﬁat' in disttn;g
that the individual ;echnical ﬁrofess;onal would be willing to
1nc’_ur to seek out somecne identified as .a’hikgh- communicator in the -
premove situation OF to seek out oo-eoné 1dent1f1gd as a preferred
coworker, ;nd the differences that might be found in the

N .
- relationships between separation distance and selection as a preferred

source by type of information. -

Data wcreléo}lected on the premove ;nd péstnove information
source prefeténqza of the technical professionals 1n-an organizatiaon
that is engagedhin eléttronic development for aircraft companies
and for the defense establish;ent. .Though only reflecting short
time effects (four ﬁonths) the data threw.light on many of tﬁe
questions that had been raised, but raised as many interesting questioﬁs
as they answered. There were many shifts in'selections getueen the
two mappings. There was an overall ;ncféase in the number of
citations naﬂe,by the respondents (through more response to the request
for two names for each.category of information) and the number of peopie

cited from 26-30. There was a distinct drop in the number of people

cited as pfeferred sources who were outside the immediate organization
& - : 1.

T A .
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- being studied. There was a wider selection of people cited for
project/task information after the move than tﬂ%re was found for the

twostechnical categories of information.

e .
~

' In/the short time period between the two mappings, the,average

A

"
distance between citor and cited source of information increased °

-~

,'from 12.5 to 14.4 meteys with the relative increases in distance
fdr.technical informati n being greater than that for project/task .
information. Both before and rafter the move, the distance
traveled’to a preferred source for project/task infornation was greater
than for technical information. Thongh, the increase in distance to ?
a:prefetted‘source of pro%fct/task information"went'up the least
pr&portionately, it still remained the greatest distance separating citor
and selectee for the three categories of information? It is plausible J

b
. T~

X
to infer that selections for project/task.information are not as
b

freely made as are those for technical informatipn“sincé'project/ -
’ \-— -
task information is linked to administtative relationships. . Tk

-
—

“, The increase in—distance traveled ﬁostmove was not unexpected

since, in the short.run, it was assumed that most of the respdndents

-

would use the same information sources th¥? had used bef?ﬁe,the move
" until propinquity would work its effects dn changes in selections.
” B -

THe distance increased but, surpiisingly, 462\2f the postmove ‘4_ .

citations were to people who had not been'cited by the individual

-

‘respondents in the premove mapping.of‘informationégémmunication

~ patterns. - B e ) )
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of thoae identified as high'connnnicators=in the firat mapping,
902 were identified as high coumunicatora in the second mapping,
-and the-distance}between citors and high communicators went up from
an‘;verage £ 12.5 meters t'.lé.B. Both pre- éﬁ? post—move
distances to identified high communicators was greater than to those
cited who were not high communicators. More citatione were made to
individuals identified as 'like to.work with' and a greater distance
was measured to preferred coworkers both before and.after‘the move;
12.7-and 14.4 meters as compared to those cited but not identified
as preferred coworkers, lO.S'and 13.8 meters.

) ' The data collected‘sunport the notion of the price/cost

of information that an individual wiliing tc pay as seing

meaéurable in terms of the noe that an individual is willing to

. -} oOvercome in order to use a particular individval as a source._ An - o

¥

<cindividua1,is-apparently willing to travel further to someone 'liked,'

- -~
_to a high communicator, to a necessary ‘source of administrative

information (at least in the short run) There is probably some

- threshold of distance or price beyond®#Which the. price is too high,

’

-and the data pre— and post—move do show that the great majonity of

source qualisz/and.distance, liking and distance (the emotional pricefF

5 -

paid) as there haa been established between organizational bond_and

distance (Allen, ‘1977): . ’ o,
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CHAPTER 5

THE PASSAGE OF TIME AS AN INTERVENTION, THE USE OF TIME,
AND DISAGGREGATING THE HIGH dOHHUNICATOR

. "There n.! few things wh:_lch time does not destroy,
many whi it -removes. :

’ : Narro, De Lingua Latina

The Intervention of Time - s

r

Time intervenes in the'couraé of evento within an_

-
-

~ organization aside from the comdngs ao; goings of individuals
ap they express their own agendas over time.- With .the passage‘ S

- ~

of tine\sone projecta are finished others are cancelled, new projects
S
are undertaken, and, certainly, projects move from ome phase to

another, from conceptualization to breadboard, to prototype, to test

or to final report. It is roaéoqable to assume that the kinds of
X " g . .

-infotnation required by the technical professional working on them
also change with the oassagé of projects through.their life cycles,

éha that* perhaéh, selections for sources-of informatioﬁ are likely

~

to change with the changing needs of the technical professionals in

the organization. ‘Though the literature has not been too explicit

on this point, it seems unlikely that a fey high communicators

? . can be the aoﬁinant‘sources,'préﬁerred at all times. From the -

* literature ‘one might expect to find a peréistent citing of a few peopie
) N Con : ’
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throughout different time periods but with changing ranking and a

’ changing makeup of the major body of those cited at each period

of measurement.

Referring to the data in the Table 2-5 which shows the
_numﬁera of citations for Organizgtion A by-information category at the
times of the tvo. mappings, sixteen months/apart, we see that there
have- been a n&;ber of changes in rank. Oély counting those that had
changed at least two ranks (e.g., #11 went from rank seyen 1in the

b}

first mapping of project/task selectio'ns to rank four in the second
Sy

mapping) since there had been one major exit ({i.e., #19, the exited

‘high comunicator) and since minor hifts of a rank could-occur by a°

-

e shift in one or tvo citations, we find tha there were- 15 shif¥g

C . 3 ,
of at least two ranks.. The shifts @re both up and down, and occurred
in all three c:egories of info n. Interestingly, there were.

It

™

only two shifts :ln ranking for ,pr ct/task information selectees, )

’

"¢  compared to seven shifes of two or more ranks for state-of J:he.-art :

2,

information and six for research/laboratory technique infcrmation.

v

The relacively high&hift An technical information categories lends

support to the notion that. projects shift in their STI content as

they cycle through their phasés._ _ ' .

b4 . -

Referring to Table 4-1 we can . examine the numbers of citat_isns
by category of information for Organization B at the-times of the two

mappingas four months apart. The pattern is very different than the._ A
L ‘

one found after sixteen months with Organization A. The changeé in -

ranking for sources for project/task information are far more

-

numerous than those for technical :Lnformation. There are 11 changes

. in two or more rankings fex' project/task citagions. There are two
Q ’ - S , -
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in statefpf—the;irt rankings and five for research/laboratory technique.

The large number of shifts io‘gig;ect/task rankings may have reflected
hdministrative changes that instigeted the reorganization of offices
and people. 1In any event, the number of changes in all categories
reflects the changes that occur in even the short run in the content
and organization of projects in an organization engaged in R&D.

) At the time of the second mapping in Organization A there were

a2 number of changes in who was cited as preferred sources of

information. Some of the changes could be accounted for by the

4

= ‘exits of people who had been in the organization at the time of the

first mipping.” One of the individuals who had left was the high
e . .
communicator whose exit was discussed in Chapter 3. Seventeen

changes in citation were,diredtly‘attributable to the exit of the higzjkz:)'

. communicator. Three other individuals had left who had accounted for.
. -

F 1 _ .
six citations in all three categories of information in the first

. !

. mapping; thus, a total of 23 changes were to be expected. 1In all there

L]
A

were 160 citations made in add.ition to those that could be considereé

)

,‘.-J

direct replacements of exited sources. Of t’lﬁo citations, 108" )
were repetitions of citations made 16 months previously 1eaving \\

52, or 32.5%, that had been changed.' The parallel numbers for

Q .

Organization B were discussed in Chapter 4, showing 58% changes in -

citations only four months‘following a move. In _any case the point

is made that changes occur sf&gly through rhe intervention of time,
« _
' working its effects in addition to the effects attributab1e~to high

communicators, social relationships and changes in physical location.
. . e -

[ 4

e |
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The Use of Tine in Infornntion—Connunication

Throughout the conduct of the study it became increasingly
-evideni that the high communicator is an aggregate; that the label
high communicator is an envelope that .encloses a variety of people
and functions that should be separated for‘purposes of research,
understanding, and managerial applications. fhe efforts t? iﬁéntify

-

those newcomers in the organization who would most likely become
high communicators at some later date, and the discriminant functions
that were developed for that task and described in Chapter 2,

underlined the differences in characteristics associated with those

A ]

selected as preferred sources for different kinds of information.
o In addition the diffetences between the two organizations studied and

4 S
the apparent effects of those differences on theit discriminant functions

_for high comnunicators, reemphasized the existence of differences 1in

high coununicators by technology type of work being performed, -
: , {

qrganization and industry. . - .- .
-_To further clarify the differences associgted*with the various
kinds of high cnmmnnicatorn that seemed to be‘surfacing, an attempt  was

made to measure tbe~way several professionals in Organization A

distributed their time, particularly those identified as high’

" communicators. .

“

The.Samﬁle---Ten technical professionals from Organization A _

were used in a limited time study to determine how their time was
nCtually used with }egard to informatigg;comqunication behaviors. .

Thé"sample"of teéhnicalrprofessionalsiwas a compromise between

prawny // .. N - .

_ tﬁé desire to obtainiglgood.distribution of individuals in terms of

Q (/rankings as cited-sources of information, the dependence on

[Kc -
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volunteers to participate in what'can be a rather irritating measur ement
-’_., -

technique, and the pressures of project time. The final group of ten

—

professionals that participateé was a fair sampling of hiéﬁ communica-
tors including individuals highly cited in ealh of the three categories
of information, individtals cited highly in two of the tbree categories,
individuals cited highly in-bnly‘one category and igdividuals who ;ere
‘not cited highly at all (See Table 5-1).

The Time Study Method-—--The time studies were carried out

v

using self time study equipment which is commercially supplied by the
Extensor Corporation of Minneapolis. The system uses a fandom signal
genér;tbz developed in Sweden ¢hat gives both an audio and visual
signal at pandom intervals. At the time a signal is given the study
‘participfnt “clegré" the signal by punching a coded card witp the
codes describing the categories of qstivgty10ccurring at the—tiﬁe of
the signa{. ‘?rovigions are made for codiné\hétivities that occur when
the 1ndividual:is away from the time studz equipmeqt. The principle
on which the system is based is thg same prin le/that has been |

s ’ R
appYied for decades under the headings of 'ratio-delay studies' -and

'work sampling'® tHe work activities of an individual distribute

I

- 9 )
in the form of a Poisson distribution and random readings will provide

a fairly accurate description of the actual distributions of that .

individual's time. (See Appendix for illustration and copy of
. —

.1nstruction§;on operations.) R

The cooperating,prgfessioﬁgls were asked to enter.information

- ’ ! - . ° s t
‘concerning their activities at the time of eaéh signal sounded into
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TABLE 5-1
CITATIONS OF INDIVIDUALS USED iN TIME STUDIES IN ORGANIZATION A:

CITATIONS INCLUDE BOTH FIRST AND SECOND MAPPINGS

Project/Task State—of-the-Art- Resurch7uboratory
Citations * Citations Citations
Individual Time Time Time Time Time - . Time
€ 1 2 1 2 1 2
2 6 6 7 10 3 - 4
3 8 9 0 0" 0o - o'
5 1 . 2 12 8 1 0
7 8 11 2 4 3 4
8 o 1 2 2 3 4
16 0 o 0 o 1 3
20 0 0 2 2 5 8
25 "0 1 0 1 0 0
26 ) 0 0 1 4" 4

29 1 0 4 . 3 3 s

[y
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a coded card. The coded card was punched by the respondent with threc

-

items of information: Activity, Contact and Function. The specific -

terms used and their meanings are given below:

A. Activity

Activity describes what you are doing. - '

1. Talk/Meet l:1--you are talking or meeting one other
person face to face.

2. Talk/Meet group--you are talking or meeting with a group.
You may be presenting before a group; you may be' in the
group being presented to; or you may be in an informal
discussion. -

3. Telephone IN--you are talking on the telephone where
someon® else originated the call. (could be a conference

. call) ‘

4. Telephone OUT--you are talking on the telephone where
"you originated the call. (could include a conference call)

5. Write/Dictate--you are writing or dictating a written
piece (letter, report, paper, proposal, etc.). .

6. Read--you are reading. ~ . ' \

7. Laboratory Work/Data Collectiom~-you are performing
the laboratory work and/or data collection. .

8. Mmalyze--you are analyzing something (e.g., data,
experimental results, a.new concept, etc.).

f 9. Think/Plan--you are thinking and/or planning.
Jal 10. Travel/Transit--you are going from one location to
another.
11. Personal--Self explanatory.
12. Other--you are doing something that is not described
in the above categories.

B. Contact

Contact describes who you are interacting with.

1. Self--you are interagting with only yourself or there is

no interaction. )
2. Same Division Professional--a professional from your

division‘a_téwR ‘
3. Same Divisio Non-Professional--a non-professional

from your division at SwRT.
4. SwRI Other Professional--s professional from another

technical division at SwRI.

155 ' o



151

o

5. SwRI Other Non—Profcssiongl--a non-professional

from another technical division at SwRi.
6. SwRI Central Administration--someong (professional -
or non-professional) from one of the general support
groups (e.g., library, account{ng, etc.) at SwRI.
Client--current client.
Potential Client--potential or prospective client.
Vendor/Subcontractor--vendor or subcontractor
Other professional--a professional (not a vendor or
subcontractor) from outside SwRI.
11. Personal/Family/Friend--self explanatory.
12. Other--Someone not described in the above categories.

O womw-w

N.B. If the contract is with a Broup comprised of several of the
categories, use the category of those most important for the
success of the group.  For example, if the purppse of the meeting
is a presentation to. a potential client, then the contact is
with "Potential Client'" even though there were others at the

meeting.
C. Function

‘Function is the intended use of the activity. In some
instances this may be apparent from billing practices.

1. Project Research--activities which directly advance
'a project. This may include a project from another

division. .
" 2. Project Report Preparation--activities directly connected

-

with report preparation.

3. Project Presentation--completion and selling the results.

4. Project Management/Administration--all project related
administrative activities.

5. New Project Development--development of new capabilities,
techniques or markets for future projects.

6. Proposal Preparation--activities directly connected
with the preparation of a proposal.

7. Proposal Presehtg’ion——presentation of a proposal to
a prospéctive client. .

8. In-house Research--research on internally funded projects.

This does not include externally funded projects for
N

another division. . \
9. Non-project Management/Administration--all non-project
‘ related administrative activities.
10. 'Personal Professional Development--all activities
primarily intended to provide professional development.
These could include seminars, formal college courses,

reading journals, etc. . : .

11. Personal--self explanatory. ~ :
12. Other--any function not described in the above categories.

>
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Time Study Results---The total number of observations

(individual coded entries) was 3:b97; ranging from little over 100
to over 600 per individual. A group summary is shown in Table 5-2,

and a fuller summary showing disttibutions of the interactions of

who one talked with and what one talked about or did is shown in the

next table (See Table 5-2). . “‘ 4
- : ﬂ.

On the average, the time studied group of individuals during
the period studied spent 40.4%.0f their time télking with others;
20.2% one-to-one and face-to-face and 6.8 one-to-one on the phone,

13.4% meeting with a group.. Of the time, 12.0% was spent reading,

?

and 10.5% of the time dict;ting materials that eventually othérs would
L ]

read. On the average, laboratory work and data collection took
17.22 of the time. Cerebrating took 11.62% of the'time with 7.4%
in analysis and 4.2% -in thinking and planning.

Hho‘the time was spent with gives us some insights into the
amount of in~house activities within Organization A and how much of

the time was spent with professionals. On the average, the cooperating

professioals spent 39.87 by themselves, 28.6%. of the time with people

in Organization A (21.2X of the Orgaﬁization A interaction with

-

professionals), 7.5% with others in the overall organization (5.3%
of that with professionals), 5.6% with clients and potential clients,
0.8%Z with vendors and subgontractors and 2.3% with other professionals.

All in all, the respondents spent 28.82 of their time with other
' - N\
professionals.

. What the time was spent on provides us with some insights into
T
life in a nonprofit, contract-project environment. As might. be
ey
Q N .
ERIC ~ | -
Y 16y o
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expected;‘the 1atgest fraction of time was sbent.directly on the
process of ;roject reSeérch, 47.0%. Presenting or'conmunicating the

projéct work occupied 3.62.of the time (1;92 in prenaretidn and i.?% ’
in nresentation), new preject and proposal development'and .
presentatiqn took 8.8% of the time.’ Administtetion of one kind and
another took 18.5X of the time. In-house research took 5.0% of tne'time.
Personal ptofessionei development took 5.54 and personal matters

took 5.8 of tk oup time.

A few of - interrelationships between form-of‘eommunication,

who was communicated with and subject matter are worth noting.

Of the 33.62 of the time spent Ly the group on the anerage, in
talking and meeting one-to-one or with a group, 21.5% was spent with
- : _ : 2,

others in Orgnization A and 5.1IZ with others in ‘the overall organization;

angther-bé& of‘viewiné*the density of interactions as related to

.-'étéeﬂizetional bond. Management and adﬁinistration in an R&D organizatiga
. 2 - a / .

is esséntiélly personal and informal with 412 of the time spent
on project administration, 7.1% of the total spent in one-to-one meettngs

20Z spent in group meetings, 7% spent onwthe telephone, and only 9% -

,of the time spent on writing/dictatingibr reading. 1In most ‘ - A;

respects non-project-management and admiﬂistration revealed a similar

overallipattern with 617 of the time spent in meetings, but-with one-

]

co;one meetings accounting for 34% of tﬁft. A far larger percentage

o -, CAL _ -
of the Eime, 332 was spent on writing/diétating and reading with regard

to non—project m.ﬂemagement,L and only 3% spent on the telephone.'

.
-

v There was cosgiderable variation among the individuals in their ~

‘use of time. For example, the time usage of an individual identified

as a high commmicator with regard to project/task information

18-

o

/ '

J— rd



- . - ) 156 °
. varied in many ways from that o? an- individual identified as a high
'-communicator “for research/laboratory information only. The individual
‘*time usage differences are shown in the Tables 5-2 and 5-3.

‘A comparison of the pattern of time usage of the three

'individuals who were highest ranked in the organization as most
| preferred sources for project/task information wa% made with the time
usage of the sevz;L maining individuals in’ the time studied

" group. The pattern of the three project/task high com;unicators
B ) (individuals #7, #3 and #2) was found to differ substantially from

" that of the others in the study with regards to time spent in

- comminicating with others, time spent in lab work/data collection),’ time

spent with professionals in other divisions, time spent with potential

h - ¢

A}

'clients and current clients, timefspent\by'themselves, time spent with

uprofessio-als in their own division, and time spent in administration

"as compared to time spent in project work

~ The three project/task high communicators spent substantially

‘more of their time in communications with others face-to-face or

dn the phone. The three spent 61.5% of their time in one-to-one

meetingay group meetings and'on the telephone as compared to the rest

of the time studied group (minus the three) who Spent an average of only "

31 42 of their time in similar interpersonal communications.i The three

o 4

spent less time in lab work/data collection that the rest of the group,

0. 82 as compared to 24.B%Z. The three spent substantially more of their '

time with professionals

>
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compared to 2,92, and more time with professionals'in their own.
division, 33.42 as comparéd to’ 16. OZ The three spent £Qre time with
prospective clients and less time with current clients tha?;gjd the

others who were studied"with prospective clients, 1.9%2 compared

-

to 0. 52 and with current clients, 4. 12 as compared to 5.1Z. The

three spent less time'by themselves.than did their colleagues,

.

24.9% as compared to 46.2%,

What emerges about the three project/task high communicators

- -

is that they are managers who spend a good deal of their time with
- others in their organization %nd with outsiders, linkiqg their

_organization with the rest of the parent organization and with the"

i J

" outside vorld,"The picture of-the three as managers is-borne'out.by: //’

. V.
the data on their time distribution by task. The three spent 20.4%

‘-of their time on prpject research compared £o an average figure of

2o j

- 58, 4$ for the other ,seven in the group. The three spent 10.87

of their time on project management and 31.0% on non—projeet

3

malagement as compared to 5.5Z and 3.0Z for their colleagues. Two

- of.the three- the two highest ranked as project/task sources, spent .

47.7% and 36.6% of their time respectively on noh-project
management, -

The pattern of the two highest ranking cited sources for

.'state-ef-the-art informatﬁlt (individuals #2 and #5) differed

from the rest of the group in several regards: talk/meet with groups,
reading, lab work/data collection, analysis, time spent alone with .
- _ T x ' .

other pro_fessionals n the overall anniza_tion, with clients, with

v

. / . ‘. \’ .. | g ¢ ‘—'

-
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< .
potential clients, time.ppent in project nesearch and in .project

\

presentatipn and proposal presentation and . time spent in personal

I

.professioﬂal development. _ '_- S I
It is not unexpected to find that tipse who rankK as,sources
& - e .
of state-of—the-art information would spend more time than their -

.

colleagues i per;onal professional development 9 lZ as compared to
) 4.6% of their time, but it is surprising ta'find-they spent less‘time

’

- reading, 11.3% vs 12.2% §°The twq spent less time in lfab"work .
on the average and more time in analysis than their colleagues, 0. GZ
’ ' vs 21. 42 and 14 1z vs 5.72 :espectively. ‘They spent less time in
.project research than their colleagues, 39.1% vs .49.0%; and more time

on proﬁect presentation and proposal preparation,'B.QZ vs 1.2i and

™ 7.2Z vs 2.8% respectively. The two- spent less time in project and \

’

nonproject airinistration than their colleagues and more time by -

themse%yes; in both kinds of administration,'ll.9z vs 20.1% and by

~

themselves 45.1% ¥s 38.5%. -
The state-of-the-art high communicators emerge as people who .
spend ;uch time in analysis, personél professional development,:
reading, presenting to others. The two men present a picture
of people concerned with the analytical as differentiated from
the experimental, who deal with the written and«époken language and
with the abstractions of analysis. T -
v Two’of the three individuals who had the highest ranking as .
cited sources for research/laboratory technique information were included

© .in the time study (individuals #20 and #26). It should be noted,

however, that six of the nine individuals gﬁo received three or more .

citations in the research/laboratory technique category were included

ERIC . Lo
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Lo in the time study, and, it was expihted that the differences between

. the two highest ranked individuals would -not differ too radically from '
' the rest of the group. \However, the pattern of the two higher ranked J

... - ..

sources differed from that of the rest of the group in terms of the
) following: talk/meet with individuals or groups, reading and write/ = . [

dictate patterns time spent in lab work/data collection, time—spent k\\:/i‘

with self ads others, time spent in project research, management and

e

personal professional develoement. The ‘differences between the

. researchllaboratory.technique‘high communicators and ‘the_ rest of
¢ ™~

: the group deliheate almost‘a popular image of the laboratory
“ scientdigt. The two*research/laboratory technique high
coununicators, as would be / expected, spent more time in the Faboratory
.than their colleagues, 58=BZ vs 6.8Z, and more tine'on project work,
60.62 vs 43.6%. The two spent less time talking and meeting with"
individuals, 13.5% vs 21 92 less time in group meetings, 4.5 vs

15.6Z, and less time writing/dictating and reading, 1.5%7 vs '12.82

» ~

and 1.8 vs 14.62 than their collegaues. The two spent more time by
' themselves, 49 92 vs 44.6%, less time with professionals in their same
division, 13. SZ vs 23.12, and more time with nonjprofessionals in their
division (the technicians), 24.12 vs.3.2Z. Though the .two Spent a lictle -
more time in project management than their colleagnes ;hey'snent '
‘ | far . less t}me, on the average,-in non-oroject management, 9.3% vs
. 6.6Z and 1102 vs. 14.02 respeetively.
What emerges.about the project}laboratory tech?ique high
; - communicators is that they spend their time inthe.laborftor} on .

[ "

-
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piroject:-!-ro}x'ﬁ’,\eact;’i.:at the course of their'laboratofy work, they spend a' i

p

great deal of ‘time at the bench with the nonprofessionals of the
organization.. TEOugh they are sought out as preferred sources for

research/labo:atory techniques they do not firt the popular image

_\of the high communicator in that they do not spend much time in

¢

reading, analyzing, traveling, or talking with their colleagues.

Disaggregation of the High Communicator

. S - .
The flow of information-communication in an organization

engaged in R&D is a dynamic process that occurs within a'highly

dynamic environment. Scientific and technical information is an
ever-growing and changing body, changing the activities in which it is
used and being changed in turn. The actual flows of STI primarily occur
-as a_ social process in a social matrix. Internationally (as was
discussed ihccﬁapter‘Z) a critical and primary organism in science
.information flows 1is called-the 'iavisible college', a social
;rofeasional circle in which new information flows long before it is
published, in which norms and values are established for those in

the field, in which recognition is achieved outside the formal .

mechanisms. At the level of a technical organization, the social

matrix has been recognized;-studied and described by seéeral, but

' particularly‘by Allen and his colleagues and students. The social

mechanism of exchange has been described in the organization in terms

of connectivity, social exchange, physical arrangements and type

of work.
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In all of the studies a central actor is identified and described

2

und many headings, but always as a—liqker betueen the literature and

the nenbers of the- organization and as a Iinker between networks, each
-V -

with its central f}gure. The information habits.oi the central ;igpre,

some of h¥®s demographics, and some .of hia attitudes have been .studied.
. Ly
Throughout there is an implicit assumption that the central figure ;

.18 a unitary entigy,,a ,particular ki:*’of person, .who devel/ﬁs the.role

‘in vivo. The study reported here r es the question of whether or

not we\are including a number of individuals and functions under a
*

unitary label which 1is convenient but also confusing

The data thqs have been obtained and analyzed for this study

'strongly support the notion that, though there are a very f

indi:iduals uho persist.as‘highly cited sources of all kind or
infornation through time, the high communicator functié
individual_is better described and considered asban‘a gregate of roles
;;d individuals. The data in this study suggest that the role of major
preferred source for work related informati > 1s one that varies by
technology, function, organizational type‘and prq&ect'phase.

-

‘The data aupporting the foregoing statement has been presented
throughout the body of thig report and includes the following. .

| The large percentage of-changes in selections for preferred 'AC
sources of information with.time iniboth Organization A and‘Organization d
B; 33 in Organization A-after.16 mohths and 44% in Organization B four

- months after a reorganization of spatial arrantements.

*



" which they were preferred.
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The variation in-selections made by kind of information

identifiea; though some individuals were identified in all‘three areas

of information as sources, very few were heavilg cited in all three,

-

and some individuals were very heavily cited in only one or in two .

-

areas.

istics of those identified as

The differences in the charac
- N . |
preferred sources of information in the organizations studied;

V; . . - .
the ‘discriminant functions for the two orgahizations identified

important differences in emphasis between the two organiztions.

The differences in information-communication behaviors

between those identified as high communicators for—each of the three

diffetent kinds of information used in the atudy; the limicted time

studies indicated a_very"large diversity of information—l

-

- communication activities in those identified as high ranking as pre-

ferred sources for information depending on the information area in

L

4

Each Pf the statements ‘of 'findings' given above are subject

to valid criticisms in terms of amounts of data, extent of sample,,

-

* time per%pds, controls and many\other questions of methodology.

As an. engineering trial they point out very useful trends and raisei-

v = -t
very’ useful questions from the viewpoints of both manager and
- ‘ -

researcher. - ’ : E .’

bR |
e

-



S . SUMMARY AND CONCLUSIONS

b _‘-. . -

This study was undertaken to explore the feasibility of

systematicelly;applyihg the research results from studies of scien-

-
to inprovenent of the ma?agement of resehrch and development (R&D).

+

Theﬂbpecific objectivea of the study were: 1) To design and

'iupienent interventions in cooperating'R&D organizations with a
view a view to modify their aubaequent information—coununication

behaviors, and 2) To measure and analyze the effects of the

'interventions undertaken.

<

The overall‘approach taken in this study was characterized
--,by an enphaeis on 'pull' rather than 'push’ and a design i
oerspective as differentiated from toe oore familiar science
- research perspective. The emphasis.on"puil' meant -that the
effort was based on the apparent wants and predilictions of users

rather than on the push of some particular form of . informatiod\
dissemtnation. ‘The design per9pective meant a concern with "how'
rather than 'why' s and “that the interventions used in the study °

were treated as engineering trials in which proof is an -agreement

"that the design will work well enough in the_intended‘diregtioh in -

-

- practice.
163
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,.tific and technical infornation (STI) usage by sclentists and engineers
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¢. - As originally planned, the study was to be carried out as a

series of field experiments in which deliberate dnterventions .
. . . - R . - . . - .n
uere‘ng be undertaken in cooperating organizations and the ‘effects of
e PR . - ) N . . ;
the interventions measured over time. As finally carried out, the

; : ' 7 3 | ‘ ) .
study conaisted of a number of natural experiments in which advantage

.
~

) uns taken'of natural interventions by management to qfasure the effects
\.‘ $ -

oi those interggntions over tiue. . _ L
. uany interventibns wvere discussed’with fﬂ&aprimany'cooperating
- o . 7/
organizations, and agreenent uas reacbed to proceed with some of them.

-> i/ v --'.
‘However, each intended intervention was- delimited by events that

.

intervented on their OWn People'left the organizatiOns being studied.

New people were hired.- Contractua}‘pressures changed the tempo of .
work and.the giiilability of key p%ople. Fortunately, as night be
expected in anf dynamic situation (particglarl& in an:American .

R&D orgeni;ationx.a-number-of eventa occnrred natnrally Shich_made‘it .
possib1e~to ;:;Yy outfgenuinelj;reievant nétural_exnerinénta._f;. i_ : 9"

- >

. Study;Hethbd\iogy L ' - o ’ T
! - ’ 13

The'study was™® rried out,in terms of four selected natural
N

’ .
interventions that occurred in two R&D organizations. In each case

S

a suitable intervention was identified, the relevant research literature.

_.was, reviewed to determine what might ‘be expected over time as a result»

- A -

of the intervention, and the actual ;Eformation~communication patterns

were mapped at two points in time to see if desired changes had

-

occurred. . )

"
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Tbe four 'interventions that were studied were, in each caae.'

human—caused, intentional perturbations in the natural flow of

events in organizations that caused changes in that flow cthat would

otheruiae have occurred. th_interventions were selected on the

A a
bnsia of their pervasiveneas in management practice, their apparent

relevance to information-communication behaviors as indicated
by the'researcl_'x lit\era.tur%on_“-STI 'uaage, and their amenqbility to
unequivocal iaentification and ;easurement. ‘The four;interventions
studied were the fo!!owing: db ‘ - - .
a. ' The hiring of a high conntmicat‘or.
-—- S. The resignation of a nigh commnicator Qho‘had been
-with the organization for a long period of time; - -

c. The rearrangement of_officea;and pecople within a

department. )

7l-i_ d. . The progtess ofnininigualkprojects-throughhtime; :

'The'organizations tnat‘cooperated in the study were
_ o _ |

4 d $

'designated as Organizatioan and Organiéation B.f-Organfzation A

- - 4
is a department in a nonprofit, contract- prpject organization that .

-~ .

_,s continuously engaged in proposing and carrying out a large

variety and number of projects of differing:size and duration.
There is very little hierarchy in Organization A and control

4 §o. 74
conaists of continuous budgetary conf?%l._-A-large amount of

ol

responsibility and autonomy is exercised at the level of proiect
' »

D ) y
leader and individual professional and there is & high premfum -
. -.placed on technical capability ) ' T

»
¢ ~ . s
s

17 L

not
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- ' z
Organizltion B is a technical development department in

a profit making corporation vith defense commitments. It {s .

3.

organized hierarchically in the corpotate mode, is bound by

military geeuiity, and deals with projects. that on fthe average, .

»

are far larget than those commonly received by Organization A.

Organization B is engaged. in the development and test of avicnic

.

hardware while Organization A is engaged in a large variety of

physical science projects. -

The sample o£ respondents in Organization A consisted of 41

scientists and engineers with 4 mean age of 35.8 years, d1.7 P
" years of cechnical experience, who had worked for an average of

. 2.4 organizations and had been with Organization A for an average

'of 8.5 years. The sample of réspondents in Organization B-

- consisted of 37 technical professionals with a mean age of

36.9 years, 12,6 yeers ot technical experience, who had "worked for

-~ :
ah average of 3.3 organizations and had been with Organization B

for an average of 5.0 years at the time of the study.

The prime means of data collection was a questionmaire that

elicited demographic darta from the respondents_and asked each
iresﬁoﬁdent to indicate preferences (first and secqsc‘choice)

of others a3 sources of projeéct/task, state-of-the-art, and

.-feseefchllaboratoff technique’iﬁfoqmation. ..In addition, each
- . . . ¢« L . —

- respondent was askea to inﬂicete preferences of who they would
'likg‘to work with'. The questionnaire was also used-to collect
 data on infoxmhtionécomﬁunicatioﬁ_behaviofs such as npmbefs ﬁf_

joyrnals regularly read, meerings attended and use of the

O telephone. ~ Thé questionnaire was administered at’ two points in

CERIC:
== e
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3
time; sixteen months apart for Organization A and four months

apart for Organization B. Other data were obtained from existing

- - '
.

documentation such as librar&}‘telephone and-travel records. .
- ' ' ’ ' oo,

The Interventionms -

-Entgy:, A ﬁigh Communicator'is Hired--The First Intervention

-

_‘.[:#’ Ihe’research literature on STI us‘gg'features a central
figure, the high communicaﬁsr/teehnological gatekeeper/star

. - LN
communicator/opinion leader. The literature wotld suggest that
< b : . .

. . - i > -
hiring a high communicator is one of the most efficacious actions

~

that a manager could take to improve the quantity, flow and use of

- .o

technical information in =ap’ organization., However, a nuﬁber of

practical implications arise.. What can be expen;ed to happen ",

L _J
once a high communicator is‘hired? ‘How long would it take an

lindividual qith the potential to begin to function as”a high

‘communié¢ator? Most important of all, how wonld we identify:a .
B ‘person who 1s most-likely to become "a High ‘cogmunicator.inm an ' )

- T
-

RN

o:ganization7'

P -

o Thellhestion of identification of’ a potential ‘high communicator-.

was, particularly acute since all .of tte studies of high

. . - |
) commqnicatprs '‘to date are essentially g_posteriori, and tell us.

who bellame . a nigh communicator,'but not who will become‘onef -

‘ Since no appropriate method was available, it was necessary to

. .
. develop means Hh;ch would permit us to identify a Eriori which

- ‘ ’-organdzational;nevcomers would most likely become’ high— .,

ol e : _ . - o

cammunicators in-@rganization A. Two different methods were, : 7
- - 4 S :

- _
. '-developed _each using data that woﬁld only be- available to a manager
< - >, - ‘? -
‘at time oﬁxhlre such as- an employﬁent application blank and
» . . e s ? . % . E - . - . ¢-

- .‘”ﬁ f; ' g 1}7:, P "~""1~' . o . -
T ’ - « o, ,..‘ " . .- .. » ol .v-' o L ! - - R

L e



“ - the ranking method, one individual stood oot as 'obvious'

thst isj;hey had been with the orgsnizstion for less than two

& , : . : T
.candidate for theé role of high communicator.’ - A

high communicator? How strong must ‘an- individupl be with regard

168

(G

interview responses. L )

Seven of the respondents were Judged to be . 'newconmers, ' .

years. The two year criterion was bsqed-on Allen (1977) who

stated that no high communicator developd into_that role‘in less

_ < , f _ .
than two years. The data on the seven newcomers were subjected
to tﬁo.kinds of analysis. ‘The first method of anslysis compared

the seven'newconers in terms of individual charadteristics that

have been associated with~high coumunicators in the literature

and ranked then in’ terms of potentiality for fulfilling the role

of high conmunicator at the time of subsequent measurement. By

-

£ - - };

T - DEspite‘the éase with which the 'eyeba . lysis selected’

. " . | 3 E h
an obviOps candidatef‘the method raised serious q

.\

studyrteem. Uhich of the verisblee really discrininat -_.pocentiel

-

-

to gny variable or combination'of variables;to be identified as- a

c o » Lo b .
potent:is;l. ‘high comunicator? What i,y the relafﬁ'e w}e}g‘t of the ‘
¢

_variables with regard to discrﬁminating the’high ‘communicator: .

SR I
candidste from others? To answer the foregoing qpeStidns a

discriminant analysis-was made of the,respondihg profesbiondls within

~a .2

'Organizatipn A to-develop discrimina functions which would dis~

-~
crininate between those cited and those4nbt cited ‘as preferred
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S [ .
sources of project/task, state—of.-the—art and reaearch/

e laboretoryﬂ téchnique informat:ion. I

. Three sets of ‘discriminant scores wvere developed for
all of the r@ond‘en-t.a‘ in Organization A, one for- each of the kinds™

" of information specified. In terms of the three sets of shores_,

the same individual who had been':ldentifi'ed by si'mple' ranking
was found to have the highest score in the e‘re organizat(on '
with régard to project/task :[nfomtion and state—-of-the-art infornatio'n,'

and, .thongh having the midpoint score in the_entire organization,

L3

he had the highest score among the seven newcomers with regard to
reeeatch/leboratory tqchni.que infomtion Three standardized

: discriniﬂ‘nnt functions were develop?uhich identified the relative

cohtributiod of»-'the variables used tf¥f discriminate the cited from

3

the non-cited.

- At the second mapping, sixteen months after the first round -

of data collebgifon, the ‘identified individual by both methods of

P
- .

analysis a8 a like].y high comun:l.cator achieved the greatest gain

g nnmber of citatians as a pteferred source for all three kinds of

| o ‘information in the entire organization (a totml of eleven -addit'ional

N ‘citations as coppared to. the se@nd highest}who received six

nesws eltations) \Since the only variables used ﬁ'n the analysis vere °
3

thosé that would have been available at the time of; consideration

&
~ for hire, it was concluded that it is possible for R&Dﬁnanagent
. , . ~ B
r_\ . to identify indiviﬂuals -who have a high potent.ial‘ for;%ecoming
. - PO . -0
high connunicators within the orgenization e PR _— i )
B .° ’ . < '- . ’ . ’ ~ ‘
- e .
- [ ” .:l ) . ? 5 i
175 | :
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_Thc success with'the'uae of the discriminant functionc_
in Oréanizqtion A 'raised a quention as to whether or not the same

. ' | - " i
discriminant fypctions were generalizable to other organizations.

LI . -

- To answer the foregoing question e‘aet,of three discriminant

functions was also developed with the data obtained for Organization
3 K

B and compared to the functions obtained for Organization A.

- -~

Interesting similarities and important differentes were found in

the functions obtainea for the two organizations. ) » - . °
~ . K

In tpe case of those selected as preferred sources for
‘project/task informntion-in both orgnnizationq it.-was found that
:tigoe cited were;highly connected with the world outside their»
.immedinte oréanizations; they were boundary spennere who comnunicated
with more ontsiders, attended.more profeesional meetings, read‘

many .more unpublished reports than their colleagues. The dif- . -

- -

ferences in the functions fdilf the two organizations reflected,their

'A_d#‘Fering connections with hardware and 1evel of technology.. In

Organization B, the*hardware development organization, there was

1

more emphasie‘placed on patents and professional. journals read. Q-’.
;-ln the_project/c?ntract;.nonprofit orgadiziiion there was more g .
empnasis nlaced on expeﬁifgce, education, numﬁer-of.career T

organizations, honors and awards and age. N -7
In the case-of thos? selected as'preferred sources for state- -

of- tg_“aff‘information b'th organizations placed a high vhlue on the

experienced technical.worker vho\i:T:enoted by production of -

ose selected as preferred'
. N o Ty ’
-» . - . - 7. . * > ) . .

publfhhed and unpublished papers.
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_fhe exit.  The exit of a high communicat 'r‘eoul_

Qtat_e—of-t&—art and research/laboratory technique inf‘{

/. : | 171

. -

.- che : . - Y
sources for reeearch/laooratory technique information were older,

wvere iliated in’more directories and were more hardware oriented

than those oelected for ocher kinda of 1nfor|nation. In Organization

.

B, the hardware development organization, more weight was given to

. ~
yeere of experience. univere‘:.ty ttaining, and professional Journals

read (which could reflect the specialized technology in which the

coupany is engaged-——electronica countermeeaures).

Exit: A High Communicator of Long Standing Leaves-—Second

-

Intervention

f Exit is an organizZational event that is almost as frequent

in American organizetional life as entry. Exit poses different
questions for the exiting individual and management. Entry is far

more within the obvious control of management than is exit. Wo

‘one is hir‘ed without the explicit or implicit. agreement of the

n’anager. Exit on. the other hancl is far more difficult to see
coming and difjicult to do anything about on.ce it has been announced.
Whether an ployee exits autonomously or because of some -

deliberate manag‘ent action such&s firing, pfiomotion or transfer,

the manager of t:he affected group is faced w:lth he consequnn’ces of

appear. *:- be a

special case that might affect the subsequent roducti\\'r.‘:y and\

patterns. of comunication in the orga.n:lzation from whirﬁ he has
<~ - ‘j

aitede N ! 3 -

Early in the sCudy, the individual who was most citeéi as a

preferred source for the two cat/egories of technical 1nf“:3ation'

)t ion)

-

rd . -
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- left Organization A. His exit raised many questions witﬁ regard

. to tﬁ¢'eiitrof a high communicator. What happens to thg patterns

of flow of technical information within ;&h organi;atiostﬁithlthe

‘exit of.the high éommuhic&tor?' To whom do the former information

'clients' of the high colq?ﬁicnt6r turn for their 1nformatioﬂ‘sub-l. R

sequent to the ;xit? ‘D;‘they turn to btger high communicht&rs, to

those to whom the high co:?mnicator turned‘ f.o:"i information? Do

others rise to fulfiil the role of the exited high communicator or

is there a m;asufable‘décreﬁeﬁt in the information flows in the

.organization? Is thete'-omeghing a manager can or should do to maintain

the information flows subsequent to the exit of the high communicator?
There is little available in the literature that is ogxdtrtb( \

use in anticipating what would happen ?ﬂ’the exit of a,/igh =

connunicator, and it was necessary to search for clugg(from studies e

of networks in-the international science community ("the % viéible

coliegeb"), research on ‘social networks, social exchange and i*—fffgﬁr\\\-f\

intefpersbnél ;ttraétions. fhe literature op networks, pocial

exchange and inierpersonal attraction suggest that the exit 6f a

high coﬁmunicatér from his social circle wodid r@ule in a traAsfer

:of information source preference to others in the same,aocial circle

as the exited high communicator and to others in the client's social

circle if it 1s different than.that of the exited high communicator.

The literature also suggests that subaeauent citations would reflect

propinquity, reciprocity and similarity, all factors that g0 int

interprrsonal attraction and the Eormation of social circles.

N ¢ ,

18z - /
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The peéond Tound of data collection, sixteen months after ;ﬁe
first round raised mot’ questions about the Social _nat'ure of

. information exchange in thi sense that information 1is expected to .

. .

flow in profeqsional social circles -or networks. If.the latter is

Qi

the dominant influence on our actual choices of sources of informatipn,

we yould expect to find that former clients of the exited high

communicator would turn to others in his professional social circle

4

or network and that the second round substitutions for the exited

pergon would be to the following: 1) those to whom the exited

‘individuals weng for information, 2) those to whom the clients
had foqner%& turned for other kinds of information, 3) those who

had come to the exited individual for information, 4) those who
LN formerly turned to the clients for information, and 5) one step;
£ - ‘ &
further afield, those to whom the other preferred sources of the
/

é?ienca turned for information.
‘ ”~

The data clearly poimt to the professional social circle

explanation as being the dominant path through which substitutions
1 - - .
* for the exited high communicator were made. The professional social

circle explanation identified far more of the subsequent sélectioﬁgr

than did turding to other high icators or to preferred
- N ® ,
individual coworkers. Certain cautidms must be added with-regard
\ . | . : e : -
to the data. Only two selectioms were permitted as preferred

. “ _
sources of information, for each category of information and for

Tprefefred'coworkers}'intgoducing an arbitrary Bed of Procrustes thit
: L}

in some casgqéforced_:98p0ndenhs'to stop short at two selections

v ' : . - »

oL ass s Ty
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' thus oblcurihg the networkL of interactions. 1In other cases the
riﬁuei:qur tﬁoipeleccionemaé ﬁaQe_adaedJ;electiona tﬁat were ‘
diltenr in value from the first choice of the respdhdent. -

There 1s a certain natural shift in cboices that has somegping‘
to do with thecgggsreasiOn of projecta. the changes 1n interests

ii .on the part of 1n§}v1duala. and the transfer to new work. As
has been pointed out in tﬂis chapt;r; approximately one-third of
the selections as preferred sourcee might change in any event
by the time 16 months have passed by. Howeﬁer, even an analysis of

\éTe_chaeges in citations thac;had no apparent conﬁection with the
exit of the high communicatoszhows 8 bias toward the professional
social circle pattern; most of the new second round citations

beind‘bccounted for by preﬁious professional social connectivity;
: 4

Propinquity (to a limited extent), .reciprocity, and referrants

of referrants.
!

' Sgatiel Rearrangement of People: A Degartment s Geography

is Rearr;;ged--The Third Intervention

Changes in ;echnology. market locatioms, managemenr. growth

or decline of a product, market or function, all: have

) -

\
orgenizetional and eventual facilities consequences. Changes .
of almost any sort seldom leave the physical or spatial arrangements

of an organization untouched. The more an industry or function ) -
’ - ' ,

i8 subject to ‘fxangeé the more it is suf:j ect to spatial rearrangements,

- -

and R&D, which is dedicated to change, 15 particularly subject to
- " . ,_/)‘

the consequegces‘of change. . .
A large number of studies have ghown the relationship bétween
. . L . fléié;




-
|

: .. TS {
® ! Y

spatial distance, ease of access and the probability of communica-

_tion between two people. Clearly, the greatef the distance thg D

lower the probability that two individuals will have a work related

ﬁonversationr Studiea show that the ’&cbability of comnunicntion

drope with distance unzil at approximately 30 meters aapatation F 1:&
_ﬁyggbabiliqy i3 reached and maintained. ' . " _ _
| ¥ The data-nre suggestive, but many questions are r;iqed. Since‘- v

most primary and secondary organizational groups are lolated within
contiguous spaces that seldom exceed 25-30 meters from border to

border, it would be useful to know more about the communications

%

Jatterns within the:30-neters limit. Is it possible to affec;

the 1n;ergfoup communications patterﬁa in prescribed directions by
spatial ;trangenenta'within the 30 nntef’dianetef territoriai
limit? How long does it take for gew geographical alignme;ts
to be in new infoertion élow patterns? >Ho§ far will .
a technical pré{gssional tgaﬁel (what prige will he pay) ;o go to |
a high coununicgtor? How far will the :echnicayﬁprofessional |

.\

travel to obtain*different kinds of informatipn’ In other

“

11 a technical professional travel further for technical

——

tion than for project/task information?

" words, |
. info.
To stkdy the effects of th:e spatial.réarrmgmehﬁ of _people o

within a giveﬁ ‘; anizatfgn unit, advantage was taken of a change | .

* 4n office atrangemencs 1n00rganization B. The same quéstionnaire
”~

used in Organization A was aﬂninistered in Organizaticn B at

two points in time, four months apart; ome, at the time 6§ the

rearrangenent of offices, and the second four months affeg the
. ’ 4 - .

‘s

O move. ' s ) : . . -

.
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Based on"revioua studies by Allen (1977)

' favlor and
Utterbick (1974) 1t was anticipated that, for the t run,

1pdiv1dua1i’w9&1d retain their previous communications ﬁattetn-

even though it meant. traveling further than previously. The

~ -

-
literature on interpersonal attraction suggests that there would be

a significant relationship between :hos% identified as prefeffred

sources of informagion ‘and those identified as preferred coworkers

. &
- (like to work with), and consequently, individuals would travel

further, after the move, to a preferred coworker.
- .

Dataﬁwere collected on the preﬁpve ;hd postmove information
source prcfetd.bes of*the ;echhical professionals in Organizationvn;
Though'only tefléctiné short time éffec;s (fogr months) the dq;a
threw iigh: bn many of the que;;iona that had been raised, but

raised as many interesting questions as they answered. There were

-many shifts in silgctions'betueenthg two mappings. There was an

_overall increase in the number of citations made by the respondents

(through m:;e respounse to the requestrfor td; %am;a fo£ eadh.
categot} qf';nﬁo:mgtion) and the_numBer of peoble.ci;ed‘fromv
26 t; 30. There was a distinct §rop i:rthg qunber—of people cited
.ha_ﬁreferréd soeyces Yho ;ere outside thé inmediaté organizat%on -

being studied. There was a wider selection of people cited for

project/task information after the move than thereléas prior to the

hd

'move, wider than was found for the two tecbniéal categories of

$

information.
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distance between citor and'cixeg source of information incresased

from 12.5 to 14.4 meters with the falative'incréases'in distance

-for technical information being gréater than that for project/

task information. Both before and after the move{/:;: distance

- {

traveled to a p;)ferred source fbr project/:ack information was

grqater thmn forFEechnical information. Though the 1ncrease in

_diatance QO a.pteferred source of project/taak information went

»

’up the least proportionately, it atill remained the greatest

~commynication patterms.

i

distance separating citor and selectee for ;hé’threg categories

of info tion. It is plausible to infer that selections for ¢§

. ou
projeé task information are not a&s freely made as are those for

technical information since groject/task information is linked to

administrative rekhationships.

The increase in ¢ieténcca postmove was not unexpected since,

in chd ghort run, it was -ssumgd that most of the respondents would
s ehad seee ot :

use the same information sources they had used before the move

r'd

until propinquity would work its effects pn'thanges in .

selections. . Theidigtance_intreased, but, surprisingly,f46z

e -

of the postmove citations wefe_fo‘people who had not been cit®d by

the individual respondgnté in the premove mappiﬁg of info}mation-

0f ‘those identif#ed as high com?unicators in the first mapping,
902 were identifiéé.as high communicators in tbe second mapping,
and the distance between citors and high communicators went up

-» . y
from an average of 12.5 meters to 14.8. Both pre- and Post-move

-
L]
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distances to identifiaed high communicators was gfeatcr than those
citod who were not high éo-nunlcatorl. More citntion- wvere made to

r
individuals 1d3ntificd as 'like to work vith' and a greater distance

was measured to prof-rred couorkcr- both before and after the move;
L

-~ 12, "and lﬂlﬂ meters as compared Co those cited but not 1dcnt1fied

-,

= as preferred covork‘r-, 10.5 and 13.8 n.tCtl. ‘ -

The datn colloctcd .upport he notiun of the price/coot of
1nfor-ntion that an individual 1- villing to psy as being mesgsurable

i in tcrm of :hc diltance that the 1nd1vidunl is willing to overcome
in order to use a particular individual a8 a source. An individual

iq apparently willing to ttavol further to someone 'liked', to a

-

high communicator, to a«necessary'loufge of administrative

~information (at least in the short run). There is probably some

3 ':hrpahbld of distance or price beyond vhich the price 1is too high,

> ’ i ) b .
and the data pre-\}nd post-move do show that the great majority

of so%;cgs ‘cited fell. within the 30 meter linit 1dentified in -

Allen (1977). Th.re is an appar,pt trade thac can be measured

- : i A
-between source quality-and diatance, liking and distance (the

emotional price paid) as therf has been establighed between

organizationsl hond and distance (Allen, 1977). Q .

‘The Passage of Time as an Intervent fa o

Time intervenmes in the course of events in an organization.
In tin@.-projecta qre‘finiahed, some are canc;lled,'new projects are

undettikcn, projects~piogrésa from;phu!s;QO hpase.,'Aa projects

.
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change or uch progress it would appear foi.onnble'to .--une,thst
"different kinda of tnfornatioq jro nesded, and, {(t is pOl!iblc.‘thlt -
diffecent people might be drawn upon as preferred sources of ’
informagfon. It ;ecna unlikely thné & few indi{viduals arec the
high co-npnicntot- uﬁder all Eircuqsfancel through all changes. The
literature has nqé Sacn explicit on this point.v The general,
unitary, description of the high ;:G-l;nicatox; in the liierature %
suég.-tl that the same pecple would tend to be cited for all e
purposes at subsequent intervals in time.
Examining the data for both o;gapiz;tion A and oraanization By

taken at different time periods we are able to get some notion of °

the extent to which there is a shift 1n_th§ﬁs¢1ections made of

p:eferred sources of information. In Organization A, we counted ;

those individuals cited as sources wﬁo had shifted - two ranks in'
- . . - ‘\

citings (e.g., one individual went from. ramk seven to rank four -\\‘
. * -

between the two mappings) since a shift of one rank mightAoniy

-—"

reflect the exit of someone 1in the organization. It was found that

there were .15 shifts of at least two ranks.  The shifts were both -

— up and down agg occurred in all three categories of information. The

least change occurred in eﬁe selections made for projec;/task
:infornation4zon1y tw§ shifts of two or more rgnks) suggesting: -

1)—that projects do ghgnge in their technicil‘denands%wiih ¢time and

that new s?urceds. are sought, and 2) ;rojec_t/task :Lnfomation‘?é . )

essentially administrative in nature and there might be less of

a choice than wigh technical information sources in a stable

.organizétion:

1sc - - .
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In Organtization B, only four months after the {irat mapping

/£ N
(And the physical move) there werd far more shifta in rank{ng as
. -- \“. ° :

.cttcd sobrces than found {n Organiration A after fb moéth-. Further,
éherc were far more changes 1; project/task citations than ;hcrc
were in the te;hnical inform;tion categories. In.the case Of
OtkanIZﬁtion B fhc physical ch;;gc- ﬁaaréirtially a reflection of
‘adnlni?trativc changes that hadrtheir consequences in the citatjon
patterns at the nccond vOLnt in time. In any event it . had to be

”
conclud.d that the high communicator may be a shifting role rather

than a stable one.

The Use of Time in Information‘boununicat1on

To further clirify the differences assqciated with the
- R . ’ -
various kinds of high coumuni&ator_tha; seemed to be surfacing in

v .

the study an effort was made to measure the way severaludf the R

‘Professionals in Ofganization.A actually distributed their time; .

particularly the bigh communicators. To mgaaurg_thé use of time,
time studies were conducted with'teﬁ of the professionals, using
a self time stqdy device that gives boﬁh audio and visual signals

at randou 1ntervala. At each signal,_the cooperating professionals

bunched a coded card with a struttured ;dentif}catién ef the
ncti&ity'occérfihg ;t‘the‘ti;g of _the signal.i The information
récpr&Qd.inclue?d gc:f}ity, ébnqut and anciion;

A gotal number of 3,f)_§7 observations ﬁindividual entries)
weme made.- On the averaéé, the time sfudied group of 1n§ividuals
d;ring the period studied spent 40.4T of their tiﬁe talking with
chets((ZO:Z% osgato-oqé and face-to-face and 6.82‘one-co—one on

. ) ‘ . 2‘ ) .
“ o 15y -

-
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the phone), 13.4X meeting with a group. Of the éiﬂe. 12.0Z

was spent reading, and 10.52 of the cime-dictating materials that
eventual}y others would read. QP the average, laboratory work
and'dgta collection took 17.22 of the time. Cerebrating took
11.6Z of the time with 7.4% in analysis and 4.2% in thinking and
plaﬁning.

There were distinct differences between those who had been
identified as;?igh communicators in wach of the three categories
.of information. jThose who were highly cited as sources for project/
A'Easkfinformation were managers who spend a good deal of their time
with others\in their organization and with outsiders, linking their
<

own organizations with the outsidedzsrld. Those, highly cited as
soqrce3>of state—of—-the—-art information, differed from the

rest of the group in several regards. They spent more time in
#nalyzing data:_personél professional developmgpt, reading,
presenting to dthers, and apesared to be more éoncerned with the
analytical than the experimenéal. Those highly cited as sources

of reseﬁrch/labo;atory technique spent more time on project-work,

.more time at the bench with nonprofessionals, and did not spend

much time reading, traveling, .or talﬁ{pg’with colleagueg:

Disaggregation of the High Communicator \\\i '
on an organization

The flow of information-communicati
enmgaged in R&D is ‘a dyrnamic process that occurs within a highly
dynamic environment. Scientific and téchnical information is an

ever-growing and changing,bédy, changing the activities in which it

P - 19- . i
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Lo )
is used and being changed in turn. The actual flows of STI

primarily occur as a social process in a social itrix. Inter-

¥ca1-and primary
- : g
organism in science information flows ;§>ca11ed the 'invisible

nationally (as was discussed in Chapter 2) a cri
college', a social professional circle in which new 1nf6fhation

flows long before it is published, in which new information flowq‘
long before it is published, in which norms and values are established
for those in the field, in which recognition is achieved outside

the formal mechanisms. At the level of‘a technical organizationm,

the aoc;;l matrix has been recognized, studied and de§cribed by .
severai. The social mechanism of exchange has been déscribed in the
orga#ization in terms of connectivity, social exchange, physical
arrangements and type of work.

- In all of the studies a central actor 1is identified ;nd
described under many headings, but aiways as a8 linker between the
literature and the members of the organization and as a linker
between networks, each with its central figure. The information
habits "of the central figgre, some of his demographics, and some of
his attitudes have been studied. Throughout, there is an

implicit ass&mption that the central figure is a unitary entity,

a pafticular kind of person, who develops the fole in Wvo. The ‘\\_

: study reported here raises the question of whether or not we are

including a number of individuals and fiunctions under a unitary

label which is convenient but also confusing. L

. . ' ;‘7
192 V. :
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~ The data that have been obtained and analyzed for this study
strongly support the notion that, though there are a very few
individuals who pérsisi as highly cited sourcesaof all kinds of
> infpmation through time, the high communicator function and
individual 1is béc:er described and considered as an aggregate of L
roles and individuals. The data in this study suggest that the
role of major preferred source for rk related information,- is

>
one that varies by technology, function, organization type and

project phase.
The data supporting the'foregding statement has been presented
throughout the body of this fepoft énd includes the following:
The large\percentage of changes 1h<se1ections for preferred
sources of information with/time in both Organizhtion A and Orggnization
B; 33X in Organization A aftéﬁ 16 months and 44% in Organization B
four months after a reorganization of .spatial arrdngements. : Q
The.variatiop in sélections madg by kind of information -
identified? though some individuals were identified in all three

areas of information as sources, very few were heavily cited in all

three, and some individuals were very heavily éited in only one

!
. -~

or in two areas.

The differences in the characteristics of those identified .
) A . N - .
as preferred sources of ‘information in the two rganizations studied;
the discriminant- functions for the two/9rganiza£ion8 identified

important differences in empﬁasis between the two organizations.

2

R 2 . - . ' .
193. ‘ \\\. ! ) ’
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e

The differences in 1nfomt1on-comun1cat1dnfhgh_aviors between

«. those identified as high communicators for each of the three different
kinds of information used in the stﬁdy; the limited time studies .
indicgtgd -:.i very large diversity of infomation—coﬁnnunic‘ation .
cctivitie.s-:'m those 1d¢;ntif1ed as high ranking as preferred.sources
for information depending on the information area in which they
were preferred.

Each of the statements of 'findings' given above are subject
to valid c:iéicism in tem§ of am.ounts of data, extent of sample,
time periods, controls and many other questions of methodology.

" _As an engineering trial they point out very useful trends and

raise very useful questions from the viewpoints of both manager '
. 1

and researcher.

‘Managerial Implications

Several managerial implicatiomns emerge from this study

concerned with hiringnhe .8upply of information resources within

»

an organi;ai:ion, dealing with exifs, spatial arrangements and the -
: ’/A ~ »,

, effects of time. : S Y TR ‘
. E - |‘

Hiring o -

. LT -
-Perhaps the most :ngortan,trganagerial decision in -an R&D-
—— o R i . "

T -

organization is hiring. If we h_ilre competent people we have 'contréll'

:i't;‘ the ;ense that. -projects go as ex‘pected ‘or better. Imp_l_l,ie;i in-

tf:e' l’iter%tufe on STI u;;ge to da:te has been the notion tt;at we

should hire high c@unicptors for all that they can do for our ;
3 c’i'g;m. f‘at-'ion.s' Doubt has Seen.r‘,h:l..sed as to whether it is even -
Y

192 - .




185

possible to identify a high communicator before the fact. The

results of this study indicate that it is possible to systematically

&

identify potential high communicators at the time of hiring with
the kind of information that 1s available at that time.

?ﬁﬁgf The results of this study also suggest that, though there

~

asltcertain common variables that idéntify the pocential‘high
),

communicator, they vary in weight with the technology, the nature

of the organization. It is suggested that each organization can

deﬁelop its own screening instruments through the use of -

discriminant analysis.

Therekis a strong relationship between identification as a person
-
with whom it is preferred to work ('like to work with') and citation

as a preferred source of information. Peop}e will not pay an emotionai

’

price to &ébtain information from someone no matter what credentials

the potential source has. This 1is not quite as.true where project/

-
[

task (administrative) information is concerned, but is certainly

evidant when it comes to technical.information. The data

Ed

sug t that personaiity factors must be taken into account as
\'-L_ ) ~

much as tethnical comeptence, if 4t is desired to see that tgfhnical

competence‘shafed. The data make a strong case for hiring 'nice'

people, suggesting that-a very superior curriculum vita combined

with ’p'abrasive manner will result in little information

transﬁission.
!

Profession&l Circles - ’ ]

The data on exit underline.the fact that we function through

-

' ' I
social circles, professional and otherw*sa\_and/that we depend

t'

on our professiqnal social circles for information. When a high
. - .

150 -

>



186

connunica;or exited during this study his former clients turned

to others who turned to the exited colleague, those he had turned
‘Fo. ang tgoae who had turned to the clients. All the fofégoing
-suggests that informatio; may be stored in the network as well as
in thé-individual. and that, perhaps, an individual may function as
high communicator because of his position in the professional
circle as well as his own personal Qtore of knowledge.

The findings of this study'and the many fi#dings on the use of
informal channels for iﬁformatiod suggest that management should
take an active part in encouraging the widest kind of social’
interaction and informal exchange within their organization;;
special efforts to tie new pecple into the exigsting coffee cirslea,

the estgblishmentfof infermal lunch groups, the encouragement of

bull sessions.

Dealing with Exits - ¢

Since exit is a frequent feature of American organizational
life, and people furn éo othbr% in their ;Lcial‘circle for informﬁtion
when a preferred source has left, management shoulé make every
efforf to geehghat information is widely spread within the existing
networks. ‘Management can do much to encourage the use of a
variety ofpinformation sources}lthrodgh liberal budgets for travel
and liter;tgre and through exposure éo outsiders who have %geful
information:. . The data suggest th#t instead of concentrating

resources and opportunities for information on the high compunicators

(as is suggested by some writeré) the opportunities must be pushed

-
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widely on all professionals in the organization.

Spatial Arrangements

Spatial relationships do affect who talks to whom. Tbia has
been pointed out by the many studies which found that distance is
inversely related to frequency or probability of communications.
The findings of this study show that, in the short run a£ Reast,
people will travel further for project/task information than
“they will for technical information. This suggests chat\ic is not
quite as necessary to locate administrators close to their
professionals as it is to locate key professionals close to their
potential information clients. In the long run propinquity will
uqually resulg in increasing interchange among 1nd}v1duals,
liking and exchange of information. The foregoing suggests that
an awvare manager can take advantage pf the frequent moves that occur
in an orggnizacion to deliverately loﬁate people near others from
whom they can gain technical knowledge, and to locate combinations
of people with a view to genergtion of new ideas.

Time, the Disaggregation of the High Communicator and Resources

As was pointed Out above, some writers have written that thie
high communicator should é? specially favored with resources for
information and ;1me~to acqiire inforﬁation. The results of this
study suggest tha£ ghe high communicator is an agkregate of many

. o ‘

people who are called ﬁpon at different times and for different

kinds of information. The findings suggest that resources should

© 19y
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W

3
~

be ude available to alli- and pushed upon all. High communicators
leave. High communicators develop; Different people serve as
high communicator under different gituations and in different
companies. |

Some Research Implications

Several research implications grow out of this study
concerning the notion of the high communicator, the nature of the
professional social circle at work and its eff;ct upon the floy_
of techg}cal information, ‘and on the way information is act;ally
obtained and used by individuals.

The identificatlion of different kinds of high communicators
for differenc kinds of information raises a«que;tion as to how many
kinds of 1nforﬁation mighb.pe ayatenaticdlly segregated and studied
in terms of whd provides each kind of information. The finding
that preferred sources for research/laboratory technique information
seem to conform to popular image 6f the 1&§o;atory scientist as a
person who spends his time in the laboratory, who doesn't read as
much as his colleagues, who doesn't travel, ddesp't use the phone,
and doesn't spend much time talking to his colleagues raises many
_incereating questions concerniﬁg the nature of the information
acquisition.procesﬁ that takes place wigh regard to laboratory
techniques. It 1is different than the one that enriches the more

analytical state-of-the—art source of information? éhould we

identify 'repertoires’' of information acﬁuiaicion?

A .

19 o
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The fiﬁdin;- of this study suggest that there is a need for
a close look at the high communicator/technological gatekeeper
concept to account for the differences in function, differences in
style, and the differences encountered over time. The self time
stidy method 1s one fruicful_nean; for cxaqining_differcnééa in
situation, seeker and source. The tine_atudy technique provides
some measurement of process which 1s necessary if we are to further
understand the phenomena encountered.

There ahou1§ be further exploration of the social profeasicnal
circle as 1it- functions within a .given organization. _We have come

to the limits of the sociometric approach, and are sorely in need

\
of some fine-grained in vivo process observation, measurement and

analysis.
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September 19,‘1975

. Dear Sir: ) . o : _ - e
‘b ) : - ‘ N
Who are the sources of scientific and technical information 'in a
regsearch organization? Do some professionals play dffferent roles
i in the information envirornment? .. - - >
- a o . ’
" The goal of this research 1s to get answers to these and many other
questions of vital interest to the scientific professional. This
study deals with an aspect of technical information flow in a

working organization.

‘This is sp independent study. Your replies will be held in strict
coenfidence. The kesponses will be analyzed and reported back to
you in group statistics. Your anonymity is guaranteeqd. "

&\ This study is unique in that it looks at the way an entire
organization uses technical information. The research cannot be
-, completed unle questionnaires are returned. Your cooperation
~and thoughtf(il consideration will be greatly appreciated.

-
-

In completing this questionnaire, please consider Southwest Research
Institute as "your organizaEi?n". -

Thank you very much.

~ Sincerely,

\.

-

-Albert Shapero
Professor of ‘Management

‘AS:md.

o. - 206
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STUDY "OF TBQﬂNICAL INFORMATION FLOW
.. Below are some questions abgut your use-of information and about
sources of information in your organization. This form- is being
used in several very different organizations--from a college
department to a physics laboratory--so questions will not fit
your situatjion exactly. You will find some of the questions very
difficult to answer‘-please give the best answer that’ you can.

-
-

1. Name - ‘7' . 2. ‘Age _
3. Unive;sity training: Bachelors degree . Date_____; Field |
] ] | ¢ _Hastersrdegnee Date _______-Field "
*I Doctorate = Date __.  Field
Some College i §A"Date Fieid’
4: How'manj yeara have youlbeen with tais organization5 ;; R

5.% How many years of technical. experience do you havein the specific'
field in which you are curreantly working’ —

6. How many different organizations have you been with in your.
' professional career? . . .-

- ' Ny . ’ T . .
7. Do you now have any connection ‘with an academic institution as a
teacher or part-time/full-time student? If "yes," please specify

C - b Py > -

L]

‘8. What is your organization title,or rank?

w

. 9. Are you a supervisor? ' If “yes," how many people do you-

Supervise? oW -

>

-

10. To how many different people do you féport?

1
11. Do your duties require you to contact people outside of your own
.- organization? - .

12. How many patent applications have you filed in the previous five
' years?

13. How many papers or articleg_have you published in the past five.

years?

716} In how many professional meetings have you been a. participant
(on the program or presenting a paper) in the past year?

»

'15. How many unpublished papers or reports have }ou written in the
past year? :

- ' | ’ 42‘)7 . - "
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17. -

18.

19.

20.

7.

22,

23.

- 198
¢
Are you listed in professional directories’ T " How many ?

Hhat Professional recognition (in the form of honors, awards,
special committees, editorships, etc.) have you received_in the past

three year? _»

»
.

Definition- For the purposes of this questiomnaire, the term
"Technical. Information" 1is copposed of: )
(a) Ptoject/task information--information related to the wqrk to
. be done for a customer or client; contract specifications; -
reseatch proposals- schedules end ‘deadlines; costs; resource
availabil ity'; et -

(b) State-of-the—art informAtion-information related to the
general scientific or technical capabilitiea/of'a scientific
field or discipline; and .

(c) Research/laboratory technique information--information related
to the success or feasibility of different kinds of research”
and laboratory techniques. .

\

-

-

Please_name‘the two members of your- organization who are the
most likely sources of project/task information for you.

n L ' @ .

Please name the'two.members of your orgaoization who are the most
g%;ely sources pf state—of-the-art information. R
¢

P - - - -

(2) ';

~

&

Please name the two members of your organization who are the most
likely sources of research/laboratory technique information’ for you.

.

(1) . ‘ (2). T~

How many technical or professional meetings -have you attended
during the past year?

Please list the professional journals or periodicals that you.
read in the average month.

~

-

How many g;\’%lished professional or scientific teports do you
read in the average month”

20% - ;'
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24.

25..

26.

27.

28.

29.

30.

31.

. 32.

T 198

. .
- o !

How many of these unpublished reports originate outside of your
organization? __ > °

With how many professional'acquaintances‘from outside of your
organization did you communicate during the past month?

With how many of these acquaintances did you discuss technical
information?. -

'How mgny-of these.outside ‘acquaintances contacted last mopth
do you consider within your technical field? N L

/-
What .other fields do these acquaintances represent’ (example:
electrical engineering, nuclear physics, etc.) '

How many'of the outside communications contacts made last month

with professional- acquaintances were: face-to-face 4
by phone Z 1in writing y 4 , -

With how many people in your organization do you regularly (once - ' .
a month) communicate about: the project or task at hand? ) -
' ' the ‘state-of-the-art in any field? _ ' :
research/laboratory techniques?
Of the total number of communicatfons that you make within your ¢
organization, how many are face-to—face? Z by phone y4

rin writing? y4 .
How many of the people referred to in Question 30 above do you
consider to be in your field? - 7

-

33. What fields or specialities are repreaented by the people you
.contact regularly in your organization? (example: personnel manager,
‘chemist,- propulsion expert, etc ) _ —— i

'34. Please name the two members of your organization with whom you

¥ would host like to work. - : R
-~ . : .
. i : (2)
=

THANK YOU VERY MUCH!!

o
<
W
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THE EXTENSOR TIME STUDY UNIT /

The Extensor unit uses o random impulse generator 1o signal
the user fo record what is happening. The punch cards use @ coded
ffemizahon of Job content After several weeks of use the cards

ara computed 10 descrnibe actual behavior and to summarize

attitudes about it. This becomes the basis for action.
A er . - - ) AS Y
s sec &8

‘.'uc-ult ; - -
) a0 C .
AScC ‘. N e ‘
g C A . 2

s e . wrECcTIN———

winom -
e it

The System is clso
~available s portable units,
either with punch cards or topes

Y
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HOW TO OPERATE YOUR EXTENSOR CONSOLE

1.

.

~2.

3.

7. °

R

9.

,\)

-

EXTENSOR SYSTEM o | ' - 201

- - ) . ' ) & -

Connecg the line cord to any 115 volt, 66 Hz outlet. 'If'your Extenaof
_han a Eyropean plug, use the adaﬁtor provided. |

Turn on .the switch (1) on the back side 6% the Extensor - up is "omn",
9qup is foff”.‘JThe'indicatqr lamp (2) will 1light, showiné that the
unit 1s oﬁératiﬁg. b T

) T~ - . . .
Your Code List can be slipped under the plast}c vindow for ready 46

-

reference. >
A punch card is inserted ;;&e:,the plastic guide. Check to be cersain

that the card is properly placed.

Place the stylus in its holder - the small hole at the right end of

the row of llzpl.‘ When not being used to punch the card, the stylus

must be keﬁt in its ﬁolder. Replacing it in its holder properly extinguish;;
a grouﬁ 1n81c;tor lamp.

About four times an hour, at random intervals, your Extensor will emit

a tone. The/bolume of this tone¥%an be adjusted to your confort'by
ineans of the red wheel (5) on the back of the unit.

"At the same time as the tone is emitted, a lamp will light ;ver one

of the groups of columns on the punch card. This lamp will remain 1lit
until you extinguish it by replacing the sfylus in its ﬁolder, or until
the next t&ne is emitted, and a new lamp is 1lit.

Tﬂe_tpne tells yo; vhen to punch the card; the lamp indicates where
to_punch. ;

The Code List tells you what to pﬁngh. Note what yo; were doing when
the tone wéq heard. Punch thg apﬁrbpriate numbers from the Code Lisat

in columns A, B and C in the column group directly under the 1ndicato:.

’71-' 212 < i /
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vhich 1is 14it.
10. After punching, replace the stylus in its holder, pressing down firmly
/ until the indicator lamp is extinguished.

. Chlnging Cards

A card lasts one to'two hours. - When chnngigh to a new

. ( - v
card, keep thea in sequence. ':////

Cards are changed'each time the Extensor is turned om, or
when the eighth column group. (3) is punched. Keep the
completed cards in the card holder on the back of the

instrument.

Absence frowm Work

If the ab.eﬁce lasts more than half a dzy,’turn off the
’ Extensor. Turn it off on leaving for the day. -Turn it

back on upon you return to work. InA;;sence fron the‘

immediate vicinity foy leis than half a hay. it i{s quite

likely that a light 5111 ﬁi on upon your return. Rynch

the column group :l.miik te&, using the code appropriite

to the task that occuéied ‘éu. Shoﬁid youf absence involve -

more than dme nignal..onlyktbe.lgst félevant'colunn-grqpp
vneed be punéﬁiﬁy-nince data processing will assign the éode "
of the last punching to the open colunn..‘ If ft is'necesdary
to change cards "after an extended absence to’avoid punéhing
previously used c¢olumns, punch both the eiéhth (not the nigtb)

column group 1n the card, and the indicated column group

_1Z
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in the new card.

Overtime, Odd Hours, Lunch Period, Breaks v

Under‘psﬁal circumstances the Extensor is to be "on" at
’gll times, from start of vork in the morning until leaving.
Oéertine is treated as fegul;t working time. If for some
reason you are requirgd to feturn to your work site at ‘.~

some unusual hour, turn on your Extensor upon arrival,

~

record your observations as appropriate, and turn it off"
when you leave. Leave your Extensor turned on during

lunch and break periods.

4 . . It is-pot uncommon to have to take work home with you.
Be sure you give‘yourself credit for this work either by
taking your Extensor unit home with the work (on the
weekend, for example), or, by punching the required number
-of cards (1 card for each 2 ;;ur's work) first thing'upon'
feturning‘to }our job site. Remember, to get full credit
for the ca;d, you only need puﬁch your data ip.Column

Group 8; the computer will assign the same information

to all other Column Groups on the card automatically.

* ALWAYS punch every dimension —— omissions count as errors.

‘

o' REMEMBER -- when in doubt, consult your Contact Person.
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ERRORS IN PUNCHING: How To Correct a Mistake

When a punching error is made it can be quickly and eisily corrected by

making use of the card's Column Group 9: the "Correctigg/églumn".

Here's how to do it:
1. Compiete your punching of all dimensions, just as if a mistake

had mot been made.

€

2. "Erase” the mistake by punching out all the-holes only in ihe

single dimension where the mistake appears. (Punch out all the

holes, and only in the dimension contafging.the mistake -- don’t‘
accidentally punch into a neighboting'dimensionlor miss a hole.)
3. "Correct”" the mistake by pu;ching the proper response into
Column Group 9 -- just Pgnch the dimension you wish to correct.
Do not punch all the dimensionsiin Column 9, but just the
di:eﬂsion you wish to correct. (Column Group 9 is the group '

of three columns farthest to the right.) \

That's all there is to a correction: punch out all the holes in the
;ispunched dimension only, and punch the right holes in the proper
dimension in Column 9. You can correct at least one error per cara

by this neihod, and more, if errors are in &i{{erent dimensions.

waever, 1f you make more than one error (at different times) in the

sQne dimension on the same card, the only thing you can do is to take
an unused card, copy the erroneous card completely and correctly on
it and destroy the faulty card. Copying the card 18 easy -- remove

it from the Extensor, ﬁlace it on top of an unused card, and punch

- ’ . . v
- S ]
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Frrors ih Punching (continued)

A3

out all corresponding correct entries. Where faulty entries have
been made, correct them on the név card. Be sure you made an

exact, complete and cocrrect copy. Fortunately tﬁe need to correct
more than one error per dimen#ion per card is a rarity after Test

Week. Check with your Contact Person 1f you have any quesEions. <

- .
—
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ACCOUNTING FOR TIME AWAY FROM THE EXTENSOR UNIT

Everyone knows that the general rule is to punch in the pertinent
information just _as Boon as the Extensor Unit signals -- but what

about those time when that's not possible’

1. The Extensor signals -~ but: you are on an important-
phone call and can't stop to punch; a stockholder

demands your attention; you are treating a patient;‘etc.r

. o g:e rule is: Remember what you were doing when the
tensor’ eignflled -- then punch just as soon and

as accurately as possible.

. 2. The Extensor sf%nals - butt you have left the office _
- . for a lengthy meeting; you are out to lunch; you are
1n the other building; etc.

R

.*The Tule is: Leave the Extensor turned on, and punch
#n the information immediately upon returning. (Just
‘how to do this, togéther with some easy short-cuts,

appears later.)

-
-

3. The Extemnsor isn't turned on, because: you.are work~ .,

ing at home in the evening; you are attending a morn-

ing meeting before going to your- place of work; you
are spending the-day at a seminar; etc.

L

The rule. is: Keep track of your activities while
away, and punch in the information as soon as you

get back to—your Extensor. Remember to give your- -
gelf full credit for all the hours you have put in.
"The following seqtion describes an easy way to do this.

You certainly want tovget full credit for time spent on work-related

tasks away from the Extensor Unit, as just described.

‘is a very simple and fast way to _do this, thanks to the computer.

If you have been away a short time, say 10 minutes, and upon your return

you find one of the red lamps on, it indicatés that the Extensdr signal

in your absence.

“All you seed do 1is to punch in the information regard

what+you were doing into the column group under the lamp 1mmediate1y.
it a habit to giance at your Extensor whenever you-have been out of signal

range, to see if a 'lamp is 1lit. o =
- - ,_'>1._
’) . \
21,._’ - 3 N
< £ ~Z
& . Yy .

There_ fortunately

led

uake
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.

If you have b;;ﬁ\{vay 2 longer time, it may be that the Extensor has
signalled several'times in your absence, and the lamp has advanced
several columm groups past the Place you had last punched. This has
left several groups of unpunched columns for Yyou to deal with on your
return. The procedure is simple: if you have been occupied essentially
with one particular task during your absence (such as eating lunch,
conference with vendor, etc.), simply punch in your data in the column
group under the lamp. The computer which will process your card.has been
programmed to "Dack~f111" all empty column groups occurring since you
last punched, with this data. Having the computer do this saves you

from a great deal of effort. - - )

It may be, however, that zzzmgerfornedrmore than one task during your
absence. In that case,r ering that the Extensor produces about

four signals an hour, simply allocate your data for each task to the
-number of column groups that will account for the time gpent_qQn that
task (using the back-filling capability whenever possible). For example,
1f you were gone for about an hour, during which time you hid lunch (one-
half hour) and conferred with a client (one-half hour), upon your return:
you'd note. that the lamp had advanced about four column groups.! You
could punch two columm groups for your lunch data, and two column groups
for your client data, but there's an easier way: Using the back-fill
method, punch your lunch data into the column group under the lamp,
allowing the computer to back-fill the colummn preceding it; punch the
client data in the third column group, allawing the computer to back-
£f111 the fourthﬁpolumn group. . *

When you are faced with punching in data -after long periods of time
(over one hour) away from the Extensor, the back-f1ll method will
prove to be a real time saver. A card lasts about two hours; two hours
spent on the game general subject away from the unit can be recorded
in a few seconds upon returning by punching only column group 8 (not
the correction column group), allowing the computer to back-fill the
total card. ' Of course, if your time was-used for several tasks, you .
can pro-rate the number of column groups to be used accordingly.

) . home, or at another location, it may well be
‘that your Extensor was off at the time. Upon your return, and before
you turn on the unit, give yourself credit for the time you've spent
by punching the appropriate number of cards (one card for two hours;
about four column .groups per hour). When. this has been completed,
insert a new card and then turn on your unit for the day.

When you've worked at

[N

<.
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FROM CODE

L1ST TO PUNCH CARD

. 208
. _ - . CODE LIST
_. Columa A ‘4 Column 8 ﬁb' Columm C - .
l.lnhlzﬂi' ‘ACTIVITY Liat Ne. CONTACT List Be, . IMPROVABILITY
111 - 1111 111t ' _
ric Juo . 40 ric |7 40} r/c |® —
1 Telephone 1 Self an Be Improved
2 Meeting, 1:1 2 Commissioner . Maybe Can Be Improved
Meeting, 3-4 3 Assistant Commissioner I Cannot Be Improved
eeting, S5+ . 4 Assistant Commissioner II 4 Other/Don't Know/Does Not
ite, Dictate, Punch - 5 Director I ' 'L _ Apg
6 Regd, Study, Prepare, Eval 6. Director II —
1+2 Ed4id, Sign, Update, Review| 1+2 Director III or e PLANNING
1+3 Think) Plan 1+3 Supervisor A erlc l]{f ) _
‘1+4 Sort, le, Retrieve - 1+4 Supervisor B —
1+5 Waiting 1+5 Manager X }S Planned
1+6 Transit Manager Y Unplanned
2+3-Other 2+3 Other ~
— _ —
Lise B FUNCTION\\S *\ {IDEAL TASK PERFORMER ' SATISFACTION '
11114 N : . 111
ric_[17 . N 4| rrc [f / ¥ rc Iw -
. —E
"7 Budget A upervisor 7 High Satisfaction
8 Budget B SecRetary 8 Moderate Satisfaction
9 Personnel . dReceltionist Q. Neutral . -
10 Legal. Moderate Dissatisfaction

11 Purchasing
Public Relations
Administration

Project Control
eal,Estate

¥
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¥
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