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By and 1;rgc, librarianship seems to have ignored the informal com-
munication flourishing among their clientele. Informal communication both
within and with outside the organisation and various informal and interper-
sonal sources of information a found to play crucial role in the work of an
engineer/technologist. Some of the reasons for such an importance of infor-
ma] communication for an engineer are discussed. A study of interpersonal
communication looks at the ‘transciever’ role of an engineer and leads to
inquire into his information potentizl and identification of communica-
tion networks, their characteristics like density, connectedness, centrality
and cluster, communication stars, isolates and technological gatekeepers.
The informal and interpersonal communication among 2 defined set of over
800 Indian satellite technologists is invesrtigated by sciometric analysis of
the number of persons they regularly contact for work related information
and with the names of five most often contacted persons provided in re-
sponse to a questionnaire. The intra and inter-organisation communication
of respondents and their relation with some characteristics of respondents
are examined. A sociometric analysis of upto five most often contacted per-
sons named by the respondents revealed that 391 respondents mentioned
515 individuals/organisations 1538 times. As much as 87% of contacts wi-
thin the organisation and the rest represented inter-organisation communi-
cation. An average satellite technologist found to be simultaneously a source
of information for about 3 others in the response population (connectedness
of the network). The analysis helped identification of communication stars
or high information potentials (HIPs), isoclates and technological gate-
keepers,

An examination of dyadic reflexive communication revealed existance
of a cluster and some linking pins in the network, Further, similarities and
dissimilarities of participants of dyadic communication are also apalysed.

1 INTRODUCTION

Some of the factors which decide the choice of a source
of information by user, apart from task and purpose of seek-
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ing information, are physical proximity, accessibility, per-
ceived quality and utility, ease of use and previous experience
about the source or acquaintance with the source. It is fairly
established that the least effort principle operates in the
choice of alternative sources or channels of information by
users. This does not mean that many sources of information
are non-complimentary. Another simple principle on which
use or nonuse of a source of information is based is Mooer’s
law. It states that “an information retrieval system will tend
not to be used whenever it is more painful and trouble-some
for a customer to have information than for him not to have
it (1).

The most popular way of classifying sources of informa-
tion is formal and informal or nonformal sources. The other
overlapping criterion often used are internal and external
sources, interpersonal and intrapersonal sources, seeker gene-
rated sources and sources external to the seeker, personal and
impersonal sources, written or documentary and oral sources,
auditory and visual sources, etc. No way of classifying sources
of information is fully satisfactory and the groups are neither
exhaustive nor mutually exclusive. For example, participation
in a conference could be both formal and informal and infor-
mation obtained in a conference could be written as well as
oral. Some have labelled such sources of information as semi-
formal sources.

In the arena of information user sesearch, librarians ap-
peared to have concentrated more on formal sources of infor-
mation and the nonlibrarians particularly sociologists, psy-
chologists, communication specialists, educationists, manag-
ers, have concentrated on informal communication. Hatt says
“...Librarians seem to be ignoring the below-ground network
of informal incidental communications while the D & U [Dis-
semination and Utilization] workers are ignoring the mush-
rooms of formal communication in organised stores. What is
needed, perhaps, is an approach that views the two kinds of
growth as one system, rather than two” (2).
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Many past studies have confirmed that both formal and
informal sources of information are equally important for a
user. There appears to be a neat interlinking of formal and in-
formal sources that each stimulates the use of the other in
many situations and thus acts as mutually supportive depen-
dent and complimentary sources of information. Hence it is
more appropriate that librarians know about the informal and
interpersonal communication of their clientele in order to
suitable suppliment it by formal sources of information. In-
fact the broad purpose of an information system is to estab-
lish effective commurfication between people (3). Communi-
cation as a complex phenomenon forms an integral part of
day to day scientific and technical work. One of the
approaches of quantitative analysis in librarianship is to ex-
plore or inquire the morphology of information flow or the
unknowns in the communication process (4). “Work in this
area is less rigorous than the bibliometric techniques, purely
because the survey data is difficult to collect. To study cita-
tions is far easier than studying people” (5).

It is attempted in this paper to highlight the importance
of informal and interpersonal communication, and examine
the informal and interpersonal communication network, pat-
terns and behaviour of Indian satellite technologists in the
form of a sociometric analysis based on the data collected as
part of a larger and comprehensive information behaviour
study (6). Due to limitations of space, findings of earlier re-
search on informal communication could not be given here.

2 IMPORTANCE OF INFORMAL COMMUNICATION

Communication is considered successful if it brings de-
sired change in the receiver. It is very difficult to say that
reading is a superior way of transferring or acquiring informa-
tion than hearing or other ways of transferring or acquiring
information. Many past user studies have confirmed that in-
formal, oral and interpersonal sources within the organisation
are very important sources of infromation for engineers whe-
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ther they are direct or indirect (two step/multistage flow),
vertical or horizontal in the organisation structure and it is
estimated that “...professional researcher may receive upto
55% of his useful technical information by informal means ™
(7). The relatively greater role played by informal communi-
cation for practitioner is emphasised by Brittain, (8) especial-
ly under the conditions of uncertainity and/or anxiety which
make him to seekout others similar to him for comparison (9)
and for a tailormade solution synthesised to support a finding
{10). Hall in his review of user studies summarises and says
“first, the information which scientists and engineers want is
frequently some detail concerning procedures or experiments
which is therefore unlikely to be easily found in a written
source, and it may be more conveniently obtained by word-
of-mouth. Second, professional interaction is an important
source of confidence. When a scientist or engineer is uncer-
tain about the reliability of information he needs, he is likely
to turn to coileagues for judgement. There are other possible
reasons for predominance of oral communication such as
reassurance or just wanting to cut the lag in publication time”
(1D). It is well known that the word-of-mouth experts play
significant role in getting across the message through mass
media. Crane (12), has traced the reason why technologists
depend more on informal source than scientists to the fact
that many technological problems have to utilize knowledge
from a very diverse set of research areas and hence expert
assistance is needed in lpcating published material rather
than information concerning unpublished material. Crane
further observes that “Scientists who have no informal con-
tacts with the large groups of collaborators in their research
areas have the greater difficulty in locating information
since ... the latter serve to link the smaller groups and iso-
lates? (13). It is also established that members of invisible
college do decide the direction of research in a given area and
technological gatekeepers and communication stars exert
substantial influence on others when they transmit informa-
tion.
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Wolek (14) based on the intensive interpersonal com-
munication in mission-oriented research hypothesise that the
need for interpersonal communication varies directly with the
complexity of messages to be communicated. Kunz and
others conceive the same reason in a more general way as
“the gap between supply of and demand for information is
bridged to a large extent by informal means of communica-
tion...” (15). Glass and Norwood (16) reported that casual
conversation was the most-mentioned first source of informa-
tion on items chosen by each scientist-respondent as repre-
senting scientific copcepts and research of major or crucial
significance to the development of his own work. A similar
result was found in DOD’s Project Hindsight (17) that in 70%
of the cases information and ideas originated (in the develop-
ment of 20 successful weapons systems) from personal
contact. The studies of Rosenbloom and Wolek (18) also con-
firmed that verbal sources inside the organisation were the
most important sources of information for technologists.
Among the verbal sources, Gralewska-Vickery (19) found that
the most used verbal sources were colleagues (80%), confe-
rences (58%) and external personal contacts (49%) and the
least used were manufacturers (16%) and consultants (17%).
Kelly found almost universal praise for casual table-talks
following a conference as most important sources of new
ideas for scientists. He quoted an award winning biologist
that, “] have the impression that a great body of information
is getting around by a mechanism that can only be termed
gossip” (20),

3 ‘TRANSCEIVER’ ROLE OF INFORMATION USER

The study of informal communication emphasises the
‘transceiver’ role of scientists, engineers and technologists. A
user of information is often g producer and transmitter of
information and hence information users are also interper-
sonal ‘sources’ of information. While the information seeking
behaviour emphasise the ‘user’ role, the communication
behaviour emphasise the role as a ‘source’ of information. In
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the informal and interpersonal communication, the flow of in-
formation from person to person also highlight the informa-
tion potential of participants of communication, identification
of communication networks, communication stars, technolo-
gical gatekeepers, isolates and invisible colleges.

The morphology of information flow in the context of an
organisation is described in three types viz, input, through-
put and output. The throughput could be horizontal or verti-
cal one and the vertical in turn could be downward or upward
and the horizontal could be intragroup or intergroup flow of
information (21). The informal communication studies are
almost similar to that of the multistep flow of communication
referred to in mass communication. The important diferences
being that in science and technology, informal communica-
tion is more audience motivated, the links are more cognitive
than in mass communication and the massages often precede
the appearance in print (22).

4 THE MEASURES OF COMMUNICATION NETWORK
ANALYSIS

The patterns of communication among members of a
group are referred as communication network or sociogram
(constructed by sociometric analysis or by snowball techni-
que). There has been a suggestion to classify a subject based
on its communication structure than its contents (23). Brittain
observes that “each area of scholarghip and practicce may be
associated with special communication networks, and funda-
mentally different information requirement” (24). The net-
work analysis has been applied in many subjects and some of
the measures of network analysis borrowed from other sub-
jects are density, connectedness, centrality and cluster (25).

The density measures the degree to which members of a
network are in touch with one another and is the ratio of the
actual number of links to the maximum possible. The con-
nectedness is the average number of relationships that each
person has with others in the same network. The centrality of
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a network location is the ratio of the communication activity
at that location to the mean communication activity over all
locations in the network. The cluster is a set of persons who

have many links with one another, with a density of not less
than 80%.

5 INFORMAL AND INTERPERSONAL COMMUNICA-
TION OF THE INDIAN SATELLITE TECHNOLO-
GISTS

. .
51 Size of Informal Communicaton Network

The entire population of little over 800 Indian Satellite
technologists of ISRO Satellite Centre (ISAC) were asked
though a questionnaire to give approximate number of per-
sons they generally contact regularly for work related infor-
mation. The respondents were requested to indicate the size
of informal communication network in two ways, viz.,, the
number of persons contacted within ISRO and those outside
ISRO and the responses are shown in Table 1. The frequency
distribution shows 10 as the mode number of persons con-
tacted within ISRO and 5 outside ISRO. Narturally, the mode
is in the range of 11-15 under the column ‘total number of
persons contracted’ in the Table. It is also clear from the table
that contact of upto 5 persons (both within ISRO and outside
ISRO) are made by 27% and upto 15 persons by 65% of the
Indian satellite technoligists. As the cumulative percentages
in the table shows contact of more than 25 persons within
ISRO and outside ISRO are respectively maintained by about
8% and 4% of the respondents. A considerable number (i.e.,
94 or 27.5%) of the respondents do not contact persons from
cutside ISRO for information (and it corrobarates well with
the fact that 29.4% of the respondents said that they do not
consider fellow professionals outside ISRO as a source of in-
formation in the broader study). The average number of con-
tacts per person within ISRO and outside ISRO respectively
are 11.8 and 6.6.
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TABLE 1

Frequency Distribution of Number of Persons Contacted as
Informal Sources of Information

G51

No. of per~  Within ISRO Outside ISRQO Total
sons con-
tacted No. % Cum. % No. % Cum. % No. % Cum. %
00 4 12 12 91 275 275 NA — -
01 2 05 17 10 29 304 2 05 05
02 32 75 92 59 173 477 30 67 12
03 32 15 167 18 53 530 26 58 130
04 29 68 235 23 67 597 22 49 179
05 65 153 388 44 129 726 42 94 213
06 24 56 444 1 02 7128 22 49 322
07 12 28 472 1 02 730 21 50 372
08 9 21 493 3 09 739 11 25 397
09 1 2 495 1 2 741 12 27 424
10 92 216 711 41 120 861 20 65 489
11-15 41 96 807 8 23 884 T3 164 653
1620 23 54 861 16 47 931 34 716 729
2125 24 56 917 9 26 957 40 90 819
26-30 7 16 933 6 18 975 17 38 857
3135 0 0 933 0 © 975 14 32 889
3640 0 o0 933 1 02 977 9 20 909
4150 19 45 978 2 05 982 12 30 939
51-60 1 02 980 1 02 984 10 23 962
60-70 0 o0 0O 0 984 2 05 967
71-80 1 02 982 0 O 984 6 14 981
81-90 0 o0 982 O O 984 0 O 0981
>90 6 14 996 4 03 987 11 25 1006
Total 424 99.6 996 339 %87 087 445 1006 1006

Key :NA, Not applicable

Note : Not answered, and invalid responses to the extent of 111 (69+42)
for ‘within ISRO’ and 196 (1794 17) for ‘outside ISRQ’ are excluded.

In the total’

column the partial responses to either ‘within ISRC’ or

‘outside ISRO’ are not excluded. The number of “not answered’ and
invalid responses in total column is 202.
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52 Correleation of Number of Regular Informal and
Interpersonal Contacts with User Characteristics

Results of association/correlation tests of the number of
regular informal, interpersonal and intraorganisational con-
tacts with the user characteristics are shown in Table 2 (the
individual contingency tables are not shown). As revealed in
the Table, there is a linear and pésitive associationt of status,
qualifications and management/supervision content of job
with the number of interpersonal contacts within the organi-
sation. There is also a slight positive correlation (r = 0.17) of
number of intefpersonal contacts within the organisation
with the professional activities and achievements (26) of the
satellite technologists. Specialisation and experience, on the
other hand, have no bearing on the number of interpersonal
and intraorganisational contacts (27).

Table 3 presents the results of association/correlation
tests of number of regular informal/interpersonal interorgani-
sational contacts with selected user characteristics. The
number of contacts outside the organisation, like the number
of contacts within the organisation, also shows positive and
linear relationship with status, qualifications and manage-
ment/supervision content of the job of the users. It also
shows a low positive correlation (r = 0.20) with professional
activities and achievements and a slight positive corrélation
(r=0.14) with experience of the satellite technologists (the
individual contingency tables are not shown). On the other
hand, specialisation of the satellite technologists has no
bearing on the number of interpersonal contacts outside the
organisation (28).

53 Pattern of Informal Communication Network

In the second part of the above discussed guestion the
respondents were requested to name the five most often con-
tacted persons for work related information. Though this part
of the questionnaire was rather embarassing to the respon-
dents, as many as 391 (out of 535) have positively reacted (i.e.
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TABLE 2
Results of Association/Correlation tests of number of Regular
Interpersonal Contacts within ISRO (for Information) with
Selected User Characteristics

Status Quali- Nature Speciali- Exper- Professional
fica- of sation ience  Activities &
tions work Achievements

&y X X & () Index (1)

X/ 71.80* 61.27* 28.93* 1666  0.07 0.17*
Degree of
freedom (df} 14 8 12 10 308 153

Tabulated value
of X% at p=0.05 23.69 1551 21.03 1831 - -

Key: ™ the association/correlation is statistically significant at 0.05 signific-
ance level,

TABLE 3

Results of Association/Correlation tests of number of Regular
Informal Contacts outside ISRO (for Information) with
Selected User Characteristics

Status Quali- Nature Speciali- Exper- Professional

fica- of sation ience  Activities &
tions work Achievements
OIS ORI O x © Index (1)
X 39.41* 4251* 31.68* 17.93 0.14* 0.20*
Degree of
freedom (df) 14 8 12 10 2§1 132
‘ -

Tabulated value
of X* at p=0.05 2369 1551 21.03 18.31 - et

Key: * the association/correlation is statistically significant at (.05 signific-
ance level. ,

excluded are 138 who did not answer, 4 who made invaid
answers and two for whom the question was not applicable).
However, as a special case 29 generic type responses men-
tioning ‘Divi$ion/Section/Project staff’ are included in the
response group. But generic responses, like library staff (6).
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Project manager or other designations [4] and names of out-
side organisations [4] without specific names of individuals
are invalidated. Among the not answered, about ten ex-
pressed their inability to answer in the following words : ‘per-
sons are contacted only occasionally depending upon the
problem and situation; ‘many’, ‘not interested to reveal’, ‘no
regular contact for information, but will meet persons regard-
ing work related problems’, ‘I do not want to mention’, ‘not
interested in giving any names’, ‘find it difficult to name such
person’, etc. Further, a very few individuals outside ISAC
have figured in more than one respondent’s list of names and
hence further analysis of all outside ISAC individuals is res-
tricted to the names of the organisations to which they be-
long.

Thus, all the responses having names upto five most of-
ten contacted person (i.e., individuals most frequently chosen
as sources of informal information) have been processed to
examine the nature of relations that exist between the respon-
dent and the named individuals within ISAC (i.e., within the
population under study) or names of other centres, units
and projects of ISRO/DOS (Department of Space, Gover-
ament of India) or organisations outside ISAC. Totally 391
respondents had contacts with 515 individuals/organisations
and mentioned from totally 1538 times. The break-up of the
number of individuals and organisations contacted together
with number of times cued by the satellite technologists is
shown in Table 4 and in Diagram 1. It is clear that 87% of the
contacts are within the organisation (i.e., ISRO) and inter
organisational communication is represented by a meagre
13%. Sate]lite technologists as practitioners have maintained
a very high intraorganisational communication. About 19% of
the respondents in aerospace establishments communicated
with people outside their organisations in Raitt’s study (29).
A slightly higher percentage of external communication which
is noticed in Raitt’s study is attributable to the fact that his
sample consisted of only higher level scientists and engineers.
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TABLE 4
Pattern of Informal Communication Network
. Percentage
No. No. c;:‘cgmes of total
. ¢ citations
Individuals within ISAC 423 1293 82.1
Secton/Division/Project
staff within ISAC 3* 39 2.5
Other ISRO/DOS Centres/
Usnits/Projects . v g 36 23
Other organisations within the
country 58 162 105
Organisations abroad 22 38 25
Total 51§ 1538 99.9

Key: * Refers 1o three types of geperic statements. Section S to 88:
division 5 1o 88: and ‘Project staff

54 Informal and Interpersonal Communication
Behaviour and Interpersonal Information — Potential

While the contacts of the satellite technologists with in-
dividuals within ISAC are discussed further in this sub sec-
tion, the contacts outside ISAC are discussed in a subsequent
sub sectioh (i.e,, 58 Institutional and Individual Sources Qut-
side the Organisation),

Now by looking at the same data from the angle of most
often contacted persons within ISAC (ie. individuals most
frequently chosen by the respondents as informal sources of
information), we can get a lot of insight into the informal
communication network and the informal and interpersonal
communication behaviour of the Indian Satellite technolo-
gists. Incidentally, as far as interpersonal communication
within the population is concerned, seeking as well as
communicating information are complimentary to one ano-
ther. Here, a respondent mentioning the name of another
respondent or any member of the population is treated as a
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‘relation’ in the formal communication network. However, one
limitation of the data at this level of analysis is that the offi-
cial superior-subordinate relations are not excluded.

The frequency distribution of the five most often con-
tacted persons cited and the corresponding number of cita-
tions is presented in Table 5 for individuals within ISAC.
Since 423 persons are cited as informal sources by 391
respondents as many as 1263 times (ie, 1263 dyadic rela-
tions), one can see on an average a person cited is simulta-
neously a source for about 3 (ie., 3.23) others in the response
population (30). In a limited sense, this represents the con-
nectedness of informal communication network.

55 Communication Stars and Technological Gate
Keepers

It may be noted that one of the criteria of technological
gatekeeper and communication star is his greater communi-
cation particularly with wide range of persons. Further they
are information rich/high information potential, sociable,
most accessible persons holding high status. they make great-
er use of literature, they are experienced, professionally active,
well educated senior members or first line supervisors.

Assuming that communication star is one who is con-
tacted as an informal source of information by more than one
standard deviation over and above mean number of contacts
by respondents (i.e, 2.99 + 3.03% 6.02 in Table 5), there are
44 such communication stars or High Information Potentials
(HIPs) in the population. These 44 stars forming just 10.2%
of the total persgns cited, account for 36% of total citations as
most often contacted persons for information. Compared with
general formula that the population ‘of size ‘n’, approximately
contains v/'n elites, the star-elites or HIPs identified is much
more than square root of the population (i.e. /807 =28.4).
Further, excluding 423 who have been cited by one or more of
others in Table 5, the remaining 384 persons in the popula-
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TABLE 5

Frequency Distribution of Most Often Contacted Persons
Within ISAC as Informal Sources

Frequency- Persons cited Citations Total
“source of
citation No. % Cum. % No. % Cum. %
0l 180 42.6 426 180 ¢ 14.3 14.3
02 83 19.6 62.2 166 13.1 274
03 48 113 735 144 114 38.8
04 33 78 81.3 132 10.5 493
05 22 52 86.5 100 2.0 58.3
L
06 Y13 3.1 89.6 78 6.2 64.5
07 5 1.2 90.8 35 3.0 67.5
08 13 3.1 939 104 8.2 75.7
09 6 1.4 953 54 43 80.0
10 4 0.9 96.2 40 3.2 83.2
11 6 14 97.6 66 52 88.4
12 2 0.5 98.1 24 2.0 90.4
13 1 0.2 98.3 13 1.0 91.4
14 2 0.5 98.8 28 22 936
15 1 0.2 99.0 15 1.2 94.8
16 1 0.2 99.2 16 1.3 96.1
17 1 0.2 99.4 17 13 97.4
18 1 0.2 996 18 14 98.8
23 1 0.2 998 23 1.8 100.6
Total 423 998 998 1263 100.6 1006

Note: 1 Persons from outside ISAC are tabulated in the name of their re-
spective organisations in the previous Table (8.4).
2. One hundred and thirty eight not answered, 2 not applicable and 4
invalid responses are excluded.
3. The mean and standard deviation of number of times a satellite
technologist is cited are respectively 2.99 and 3.03.

tion could be considered ‘isolates’ or Low Information Poten-
tials (LIPs).

Such of the stars who link the organisation to external
environment can be called technological gatekeepers. Out of
44 stars spotted in this method, 29 found to have responded
to the questionnaire. But only 19 of them gave provided upto
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five names of most often contacted persons for information.
QOut of a total of 88 such citations made by these 19 stars, 41
(46.6%) to other stars, 28 (31.8%) to nonstars within the
population and the rest of 19 (21.6%) to persons outside the
organisation. As against a 13% outside contacts by the re-
sponse population as a whole, the communication stars have
21.6% outside contacts. The ‘discussion stars’ in Hall’s study
(31) have maintained much lower (15%) outside contacts. It is
interesting that communication stars have maintained almost
half of their contacts amecng themselves. However, outside
the organisation contacts of communication stars are margi-
nally more than others. Though all the 19 respondent com-
munication stars do not appear to be technological gatekeep-
ers, six of them who have higher than average external con-
tacts for information could be considered as technological ga-
tekeepers (32).

The characteristics of forty four communication stars as
compared to characteristics of the population/response popu-
lation as a whole have differed significantly in some respects
(Table 6). Firstly, the communication stars are predomi-
nantly males (with the sole exception of one). Secondly, they
are more aged (average age of communication star is 36 years
against the average age of 31 years in the population) and
they are more experienced (the average total experience of
star is 11.8 years as against the average total experience of 7.4
years in the population) (33). . «

Surprisingly there is no difference between communica-
tion stars and others in their job satisfaction. However, the
communication stars have tended to acquire more promotion
than others (75¢7% have secured twe or more promotions as
against 35.5% in the population). In fact all the communica-
tion stars (ie, 16 for whom normalised data was available)
were considered high performers based on frequency of pro-
motion. They also scored a very high professional activities
and achievements index values (34). This is in conformity
with findings of earlier research that performance and com-
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TABLE 6
Characteristics of Communication Stars
Sl. Characteristics POP“‘ C?mmunica
No. lation tion stars
I. Average Age (in years) 31 36
2. Males (in %) 924 97.7
3. Average Experience (in years) 74 11.8
4. Secured 2 or more Promotions (in %) 355 5.7
5. Professional Activities and
Achievements (Index) 7.6° 23.8
6. Status H and aboves(ie., Gazetted
Officers in %) 454 955
7. Technocrats (in %) 13.3 100.0
8. Managers, Supervisors, Planners and
System Analysis {in %) 20.5 56.0
9. Change in Natwre of Work
(in % having changes) 28.9 55.2
10. Postgraduates and Doctorates (in %) 31.8 66.6
11. Library Use (index) 15.4* 21.4
12, Library Interactions (index) 5.1* 13.7

Key: * the score is based on indexes developed and for an average
non-star and not for & typical satellite technologist in the
population.

Note: Communication stars do not differ from others in their job
satisfaction.

munication are highly correlated. For example, Bethell (35)
found that stardom in the oral communication network has a
strong tendency to depend on the number of laboratory re-
ports written and on the amount of attention that is paid to
them. He also found that a high performance in formal com-
munication is a significant characteristic of a communication
star in the informal network.

Communication stars tend to be higher status persons
(95.5% of communication stars are in gazzetted rank as
against 45.4% in the population). They tend to have jobs with
more of management/supervision contents than operational
activities (while 56% of stars have management/supervision
and planning/system analysis jobs, only 20.5% have these
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jobs in the population). Further, all the communication stars,
(ie, 23 for whom data is known) are found to be technocrats
and 55.2% of the communication stars have some change in
their nature of work in recent years as against 28.9% for the
response population as a whole.

Communication stars are also found to be better quali-
fied than others (while 31.8% are post graduates and docto-
rates in the population, the same is 66.6% among communi-
cation stars). There are disproportionately more communica-
tion stars among physicists and electronics engineers and dis-
proportionately less stars among mechanical engineers.

Lastly, though the library membership status remained
same among commaunication stars and others, the former are
found to be heavy users of library (average library use index
value of a star and non-star, respectively, are 21.4 and 15.4)
(36) and they interact more frequently with their primary
library (the average value of library interaction index of 2 star
is 13.7 and the same for a nonstar is 5.1). Interestingly, there
is no nonuser (zero score in library use index) of library
among the communication stars.

Discussion with selected communication stars and tech-
nological gatekeepers revealed that it is part of their duty to
collect information from others particularly outsiders and
pass on the same to appropriate persons working with them.
They also felt that their contacts with information potential
persons (especially those from outside the organisation) are
their assets. They appear to read widely on general interest
from library books and reports. They had a feeling of self suf-
ficiency as far as work related information is concerned.

L4

56 Dyadic or Mutual or Reflexive Communication in the
Network

Another interesting observation of the most-often-con-
tacted persons cited by 391 respondents (as far as 423 ISAC
individuals within population are concerned) is that 72 cited
persons (e, 36 dyadics or pairs) have mutually cited each
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other as one of the most-pften contacted persons. However,
there are only 56 unique persons in 36 pairs or relations (37).
Further, out of 36 pairs of such reflexive relations, 34
pairs are between persons from the same divisions and of
which 32 pairs are between persons from the same sections
(38). Interestingly, ten pairs of persons are of exactly equal
status in terms of their designations-and of which eight pairs
are in the same sections. Qut of the remaining 26 pairs of
reflexively related persons, the status differences berween the
persons are, 3 levels in 2 pairs, 2 levels in 11 pairs and just 1
level (or grade) in"the rest of 13 pairs.

By assuming that the above ‘reflexive relations’ satisfy
the other conditions of ‘equivalence relation’, one can decom-
pose the above set of 56 unique respondents into mutually
exclusive groups of persons called ‘equivalence classes’. Such
an analysis has resulted in identifying one class of 9 persons,
another class of four persons and other five classes of three
persons each. The rest of them form independent smalil
classes of two each. This has also given an indication that
respondents with codes C0068, C0095, C0110, CO136,
C0209, C0255, C0344, C0482, C0565, C0587, C0719, C0768
& C0774 act as linking pins (39) in the first seven classes and
the nine respondents of the largest class form a cluster of the
network in a limited sense.

57 Similarities and Dissimilarities of Participants in
Informal Communication

The communication behaviour and the information po-
tential of the Indian satellite technologists are further exa-
mined in this sub-section to find out whether some of the
characteristics such as technocrat nature, experience, status,
specialisation, field of activity, division and section affiliation
have any relation for a satellite technologist in seeking
another satellite technologist as interpersonal source of infor-
mation. It has been noted that the average number of times 2
person (in ISAC) is cited by the respondents is about 3. In
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other words, an average satellite technologist is a regular
informal source of information for three others. However,
when we segregate all persons with functional designation
(representing technocrat, i.e, managerial and supervisory
nature in addition to technical nature) from the rest, the data
of Table 5 could be grouped as shown in Table 7.

Technocrats. From the data in Table 7, one can see that an
average technocrat communicates frequently & informally
within the population with more than double the number of
persons an average non-technocrat communicates. At the
same time, the technocrats in general having sought by more
than six others (i.e, over and above one SD on mean con-
tacts), satisfy one of the criteria of technological gatekeepers
and communication stars.

TABLE 6
Information Potential of Technocrats as Inormal Source

No. of times

No. Mean citation

cited
Technocrats 45 279 6.2
Others 378 984 2.6
Total 423 1263 3.0

Experience. Two hundred and sixty eight out of 423 most of-
ten contacted persons {whose length of experience is known)
are further examined and the®Table 8 présents their experi-
ence against the number of persons contacting them for infor-
mation. As contacts by more than 6 persons (i.e. meant one
SD) is the basic criterion for one to be a technological gate-
keeper or comtnunication star, we find 29 persons in the Table
with 7 or more contacts. Further, except one person with 18
years of experience all these communication stars have an ex-
perience from 5 to 13 years. In other words, both highly expe-
rienced as well as less experienced are not communication
stars. Looking at the overall data in the Table, it appears that
more experienced persons are slightly more information po-
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TABLE 8

Experience in ISRQ Vs Frequency Score of Most Often
Contacted Persons Within ISAC

Fre. Experience in Years

Score Total

1 2 3 4 5 6 7 8 9 10 11 12 14 16 17 23

00 04 0! 05
01 17 04 03 02 26
02 06 03 02 01 01 13
03 04 03 02 oo
04 09 02 04 01 01 14
05 24 06 07 01 G2 01 Q1 42
06 10 06 04 01 01 01 01 €1 01 27
07 10 05 02 17
08 02 02 01 .01 01 07
09 02 01l 04 01 01 02 11
10 20 08 02 03 03 01 02 01 01 01 42
11 04 06 04 01 02 02 01 ol 01 01 23
12 01 02 01 02 01 01 0F 01 10
13 02 02 02 02 02 ¢l 11
14 01 01 02
13 03 01 01 05
16 01 01
17 01 01
18 01 01
22 a1 . 01

Toral117 49 28 18 16 11 03 10 02 04 04 02 01 01 01 01 2638

tential than less experienced. In fact, the Pearson Product
Moment Correlation (r) between the experience and number
of informal contacts is +0.27 which indicates a slight positive
correlation between the two variables. In other words, the
null hypothesis that there is no correlation between the num-
ber of years of experience of the satellite technologist and the
number of other satellite technologists considering him as an
informal source for work-related information cannot be com-
pletely rejected. The t-test has indicated that the correlation
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value is significant much beyond 95% significant level. Thus,
some minimum experience appears to be a prerequisite for a
‘technological gatekeeper’ or ‘communication star’ but too
much of experience appears to be working in the opposite
direction. The finding that new recruits do not communicate
to many is in aggreement with what Gerstberger (40} has re-
ported, but the highly experienced do not communicate to
many colieagues, is a totally new and unexpected result.

Table 8 also reveals to a limited extent that the number
of satellite technologists to whom another satellite technolo-
gist communicates is curvil iinearly related to the experience
of the person communicating. In the initial years it appears
that he communicates with less number of persons and as the
experience exceeds the initial period of say 5 years, he
communicates to more colleagues and again declines after
about 12 years. In other words, both less experienced and
highly experienced technologists communicated to relatively
less number of colleagues and those with 6-12 years of experi-
ence communicated to the maximum.

Status. As noted in the previous section, 391 space technolo-
gists (as respondents to the questionnaire) have cited 423
names from the same population as their most often contact-
ed persons for information and the number of times cited is
1263. By considering the organisational status {or grade) of
both citing as well as cited persons (upto five in each case)
one can examine the natuse of seeking as well as communicat-
ing information informally and inter personnally. By eliminat-
ing such of the cases where the designation of citing person
or cited person or both persons are not known, 330 respon-
dents whose designations are known and the designation of
at least one of the persons cited by them is known, have been
listed, The total citations of persons are reduced to 1223
from 1263. The results are tabulated in Table 9.

It is obvious from the table that almost half of the
respondents have informal and interpersonal linkage for in-
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TABLE ¢

Relative Status of Most Often Contacted
(Information Potential) Persons

Information sought Information NOT Most often contacy-

Status ONLY from sought from any ed (citing) relations
No. % No. % No. %
Lower v ¢ 27 244 739 146 119
Equal 2 0.6 209 63.3 186 152
Higher 163 =~ 494 18 5.5 891 729
Total 174t 52.7% 471* 142.7* 1223 100.0

Key: * The categories are not mutually exclusive;

t Mixed types are not shown and hence total do not tally to 330.

However, percentages worked out are based on 330.

formation with persons of higher status only. A negligible
2.7% and 0.6% have such contacts with lower status and
equal status persons respectively. On the other hand, nearly
three-fourth of the respondents have sought informal and in-
terpersonal contacts with colleges of lower status. About 63%
have not considered euqal status colleagues as informal
sources of information. However, a marginal 5.5% have not
cited any person of higher status. This indirectly supports
two of the earlier findings, Firstly, the technological gatekeep-
ers tend to be of higher status or senior persons. Secondly,
seeking of information from the informal and interpersonal
sources of information, is largely confined to higher status
persons. Further, even when number of citing relations or
dyadics (i.e. 1223) are examined it is seen from the table that
nearly three-fourth (72.9%) of such relations are with higher
status persons. The equal status and lower status relations are
15.2% and 11.9% respectively.

Though not totally surprising, by and large, the results
indicate that the Indian satellite technologists are status
conscious is seeking informal and interpersonal communica-
tion. It may be noted that, this does not naturally apply for
communicating to others. Hence, it can be concluded that the
satellite technologists seem to have considered status as a self
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created artificial barrier for free interpersonal communication
with colleagues.

This finding partly confirms the findings of Allen and
Cohen (41) i.e, there is a greater volume of communication
from a higher status persons to lower status person but not as
much as that takes place between equistatus persons. But it
very well supports the findings of another Indian study (42)
where more communication flourished among persons of dif-
ferent status than equistatus, However, Raitt (43) found more
lateral communication among peers than others.

It is also found in the larger survey that the Indian
satellite technologists believed that peers and colleagues
share information more freely compared to the superiors and
subordinates. Thus, inspite of the fact that superiors and sub-
ordinates feel less free in sharing information, the amount of
communication among persons of different status (not neces-
sarily superiors and subordinates) is more than among per-
sons of same status.

Specialisation & Field of Activity (44) : The broad specialisation
and field of activity of persons citing as well as cited are com-
pared and the results are presented in Table 10. All such
relations where specialisation and field of activity of either
citing or cited persons is not known are excluded. The result
appears to be inconclusive as far as relation of field of activity
to information seeking though interpersonal communication
is concerned, as slightly more persons of different fields of
activity have been contacted than persons of the same field of

TABLE 10
Specialisation and Field of Activity of Most Often Contacted Persons
Specialisation Field of Activity
No. % No. %
Same 325 57 223 45
Different 245 43 272 55
Total 570 100 495 100
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activity. As regards specialisation, slightly more interpersonal
contacts are found among persons of similar specialisations
than different specialisation. One can safely conclude that the
Indian satellite technologists not only have regular contact
for information with colleagues of the same specialisation and
field of activity, but also with persons of different specialisa-
tions and fields of activity. This probably, is a reflection of
system engineering and multidisciplinary nature of work and
a way of cross fertilisation of ideas.

Digision and Section Affiliation. The divisions and sections to
which the persons contacting as well as contacted for infor-
mal communication belong are examined and the results are
presented in Table 11. The data in the Table indicates that
while little less than half of the informal and interpersonal
communications cut-across the official section-barrier, only
one-fourth of such communication relations are beyond divi-
sion barrier. The following inferences can be drawn from the
tabie: (i) Intra-division contacts (74.3%) are almost three
times the inter-division contacts (25.7%) (ii) Intra-section
contacts (53.6%) are slightly higher than inter-section con-
tacts (46.4%) (ili) Intra-division contacts (74.3%) are con-
siderably higher than the intra-section contacts (53.6%)
(iv) Inter-section contacts (46.4%) are nearly double the
inter-division contacts (25.7%). Raitt’s (45) finding that 53%
of contacts were within the division or project is comparable
with 53.6% of contacts found within the same section or pro-
ject in the present study.
TABLE 11
Division and Section Affiliations of Most Often Contacted Persons

Division of contacting Section of contacting
and contacted persons and contacted persons
No. % No. %
Same 913 74.3 653 536
Different 316 25.7 566 46.4
Total 1229 100.0 1219 100.0
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In Bethell’s study (46) of communications in an i:

tional research laboratory, the intersection choices for ..
sion were 51 out of 183 (28%) which is quite comparable with
interdivision contacts {25.7%) in the present study. Shuch-
man also reported that “for many engineers, contact with
colleagues takes place exclusively in their own work group”
(47) and the contacts within work group were rated useful by
about 90% of respondents whereas contacts outside the work
group were rated useful by 40% in case of within the firms
and 47% in case of outside the firms (48).

Qualifications. Since doctorates represented a much smaller
fraction (4.5%) of the total population in the present study,
the earlier findings of Allen and Cohen, Bethell and many
others that ‘doctorates choose other doctorates for discussion
and nondoctorates tend to contact doctorates’, could not be
clearly validated.

Thirteen doctorates have cited 56 names as most often
contacted persens for information. Only one-fourth of such
contacts of doctorates are with other doctorates and they have
a slightly higher rate of contacts outside the organisation than
others (30.4% as against 13% by response populationas a
whole and 21.6% by communication stars). The doctorate
communication stars tend to be the technological gate-
keepers.

Qut of 32 doctorates, ‘communication stars’ and ‘isolates’
are eight each. Twenty four doctorates are cited totaly 132
times by 391 respondents. In other words, an average docto-
rate is a frequent informal source of information to 5.5 per-
sons in the reponse population (this is against the average
citation score of 2.99 for population as a whole in the ques-
tionnaire among the persons cited as sources of information).

58 Institutional and Individual Sources of Information
Outside the Organisation

Lastly, any user of information has to depend on infor-
mation outside one’s own organisation. The present subsec-

V25N2: 1988 JUNE 103



SQCIOMETRIC ANALYSIS OF COMMUNICATION G57

In Bethell’s study (46) of communications in an interna-
tional research laboratory, the intersection choices for discus-
sion were 51 out of 183 (28%) which is quite comparable with
interdivision contacts (25.7%) in the present study. Shuch-
man also reported that “for many engineers, contact with
colleagues takes place exclusively in their own work group”
(47) and the contacts within work group were rated useful by
about 90% of respondents whereas contacts outside the work
group were rated useful by 40% in case of within the firms
and 47% in case of outside the firms (48).

Qualifications. Since doctorates represented a much smaller
fraction (4.5%) of the total population in the present study,
the earlier findings of Allen and Cohen, Bethell and many
others that ‘doctorates choose other doctorates for discussion
and nondoctorates tend to contact doctorates’, could not be
clearly validated.

Thirteen doctorates have cited 56 names as most often
contacted persons for information. Only one-fourth of such
contacts of doctorates are with other doctorates and they have
a slightly higher rate of contacts outside the organisation than
others (30.4% as against 13% by response populationas a
gvhole and 21.6% by communication stars). The doctorate
communication stars tend to be the technological gate-
keepers.

Qut of 32 doctorates, ‘communication stars’ and ‘isolates’
are eight each. Twenty four dociorates are rited totally 132
times by 391 respondents. In other words, an average docto-
rate is a frequent informal source of information to 5.5 per-
sons in the reponse population (this is against the average
citation score of 2.99 for population as a whole in the ques-
tionnaire among the persons cited as sources of information).

58 Institutional and Individual Sources of Information
Outside the Organisation

Lastly, any user of information has to depend on infor-
mation outside one’s own organisation, The present subsec-

V25N2: 1988 JUNE 103



G58 SRIDHAR

tion examines the interactions of the satellite technologists
with the institutions and individuals outside ISAC who act as
informal sources. The number of outside ISRO contacts (i.e,
roughly same as number of persons) has already been dis-
cussed and it is found that on an average a respondent ex-
pressed that he has regular contact with 6.6 persons outside
ISRO and it is almost half of the average number of persons
with whom regular contacts are maintained within ISRO (i.e.
11.8). One observation at this juncture is that the average
number of persons contacted within ISAC does not differ
much from that wihin ISRO. It is also, noted that the outside
ISAC contacts of the Indian satellite technologists amount to
about 18% (13% outside ISRO) of the total contacts. The fur-
ther break-down with frequencies of these contacts are pre-
sented in Table 12. As noted earlier, though the respondents
have cited names of individuals, the analysis is restricted to
names of institutions as very few individuals of other organi-
sations have scored more than one in the frequency list. The
contacts of the respondents, though limited within other
centres, units and projects of ISRO and moderate with organi-
sations abroad, are widespread over 58 different institutions
within the country. A very large number of contacts are made
with organisations or their wings, which are situated within
the Bangalore City. Secondly, the number of contacts with 15
academic institutions within the country are alone almost
equal to the number of contacts made with remaining 43
organisations (ie, research organisations, industries, busi-
ness firms, and other organisations) within the country. How-
ever it is noticed that contacts are more with research organi-
sations than industries and with industries than business
firms. Thirdly, almost all the business firms contacted are
computer or electronics related firms for the purposes of pro-
duct infromation. Fourthly, the educational institutions con-
tacted are mainly the almamaters of the satellite technolo-
gists. Lastly, the large majority of the rest of the organisations
within the country, have projects sponsored by ISRO or joint
projects with ISRO or got ISRO as their customer or are
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themselves user agencies/customers of ISRO. Among the or-
ganisations contacted abroad, NASA and ESA (with their
subsidiaries) are significant.

TABLE 12

Frequency Distribution of Most Often Contacted Organisations®
Outside ISAC as Informal Sources

Frequency  QOther Centres, Units Organisations  Organisations

score of Projects of ISRO/ within the outside the
citations DOS country country
01 2 38 14
02 0 9 4
03 3 3 3
04 1 ¢ 0
a5 0 1 0
06 0 3 0
07 3 0 0
08 0 1 1
09 0 1 0
10 0 1 0
47 0 1 0
9 38 22

Key: * Respondents were asked to name individuals with their organisa-
tions. Since very few individuals from outside ISAC have been ¢ited
by more than one respondent, all such responses have been coded
by the name of the organisation of the person cited.

6 CONCLUSION

In conclusion, we may recapitulate that an engineer
seeks informal communication to circumvent the uncertaini-
ties and/or anxities of his work, to get a tailor made solution
to a problem, for details concerning procedures or experi-
ments, to build the confidence in the unique work he does, for
quick professional judgements on issues, to gain reassurance
on the work he does, in order to cut time lag in publications,
for expert assistance in locating published material in diverse
subjects, to overcome the preblem of formally communicat-
ing the complex messages and to fill the gap between supply
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of and demand for information. It is very clear that even-
though some of the above needs are met by informal commu-
nication system, libraries do have a role to play, both directly
and indirectly to fulfil these needs. To highlight one or two,
however unique the work of an engineer he claims it to be, the
ongoing research and bibliographic databases could vield
references close to one’s work. The gtey literature like techni-
cal reports do provide details about procedures or experi-
ments. Other semiformal publications like preprints do help
cutting time lag in publications. A different tvpe of tailor
made librrary service’s are needed by engineers. The expert as-
sistance an engineer seeks in locating published documents
in diverse subjects is a challenge to the organised information
system,

The linear and positive relation of number of persons
centacted for information with status, qualifiactions, professi-
onal activities, experience and management/supervision con-
tent of the job indicates that more provision for formal ser-
vices is needed to those who have been denied access to in-
tensive informal communication networks.

In a highly intra-organisation oriented communication
like the one discussed so far, there is a need for cutting recir~
culation of ideas or information among members of tight and
closed loop informal network of ‘old bovs’

The marginal inter-organisation communication due to
communication stars and technological gatekeepers and tours
and visits abroad {mostly of higher statis persons) may have
to be increased by encouraging more contacts outside the or-
ganisation especially at middle and lower levels. As commu-
nicatién stars have maintained almost half of their communi-
cation with other stars, a more liberal organisation structure
which places communication stars accessible to more number
of colleagues and make many of them as ‘linking pins’ in the
organisation structure might optimise use of such high infor-
mation potentials. In addition increasing the ratio of techno-
crats to non-technocrats, periodic reassignment of jobs, more
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encouragement of inter-section, inter-division and inter-pro-
ject communication bringing ‘isolates’ to the communication
network is needed. In addition high information potentials,
communication stars, technological gatekeepers and linking
pins should be provided with extra formal information ser-
vices so that they act as disseminating agents for forma! infor-
mal system.

The ‘psychological cost’ or ‘status inhibition’ exhibited
in seeking information has to be overcome by process of
confidence building among lower level workers and collea-

gues.

Apart from accelerating informal communication among
respondents and between respondents and sources outside
the organisations, a systematic effort to btlend the formal
and informal services of information should take place.
Development of ‘components databank’, ‘components coordi-
nation group’, ‘panel of experts’ from different specialisa-
tions, inhouse technical seminars, colloquia, inhouse techni-
cal journal, information bank of internally generated
information, journal clubs, etc. may go longway in this
direction.

These are only a few implications of the sociometric ana-
lysis of informal communication of Indian satellite technolo-
gists. Many more can be deduced from the detailed interpre-
tation of communication structure presented .above and
results are useful to both managément and the formal
information system.
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SOCIOMETRIC ANALYSIS OF COMMUNICATION G8
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