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Summary

Exploration of Oral/Informal Technical Communications Behavior

This study explored and defined the boundaries of the field of
informal communications behavior, based on five kinds of scientists
and engineers in iour types of ermnploying organizations. A major purpose
of the study was to determine the kinds of management decisions that are
needed in order to enhance research productivity by improving informal

research communication.

Informal discussions were held with 107 research directors and
chairmen of university science departments. Standard interviews, ques-
tionnaires and communications incidents memoranda were obtained from

326 project directors who were actively engaged in research work.

Information was collected concerning (1) how informal and formal
technical communications are interrelated, (2) how difficult-to-obtain
information is located, (3) the values of informal research communications,
(4) effects on research motivation and innovation, (5) information exchanges
and newsletters, (6) intra-organization communicaticas, (7) inter-disciplinary
communication, (8) directories of specialists, (9) visiting of other lalora-
tories, (10) meetings anc conferences, (11) use of communications technology,
(12) restrictions on information transfer, and (12) the functions of informal

communications in the research process.

The information acquired for this study was evaluated in terms of
problems stated and suggestion s made by those hc volunteered to partici-
pate. A list of recommendations f{cr future decisions and actions for im-

proving informal research communications is presented.
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Exploration of Oral/Informal Technical Communications Behavior

Introduction

The research reported herein was designed to explore scientific and
technical communications behavior of scientists and engineers. The project
primarily concerns informal, interpersonal communication of scientific ana
technical information. Commenced at the suggestion of the Federal Govern-
ment's Interagency Commitltee on Scientific and Technical Information '
(COSATI), the study was sponsored by tne Advanced Research Projects
Agency of the Department of Dziense, and the contract was administered

by the Army Research Offic : - Durbam (DAHC-04 67 C0004).

The impetus toward a government-sponsored exploration of ii.formal
scientific and techrical communications was provided by the COSATI Task
Croup on National Systems for Scientific and Technical Information. The
Task Group previously had suggested that a series of information studies
be undertaken, among which was a study of foimal information systems by
Systems Development Corporation entitled, '"Recommendations for National
Document Handling Systems in Science and Technology ' (PB 168, 267),
December, 1965. The present study was suggested in order tc explore and
definc the boundaries of informal scientific and technical communications
and their interactions with formal information med‘a. Thus, the present
study, unlike other information studies, was primarily meant tc be an effort
in problem definition and to provide information abcut necds for further
research. The Statement of Work of the Request for Proposal stated:

"The purpose of the study is to explore and
define the nature and boundaries of processes by
which meaningful scientific and technical communi-

cation take place without the aid of formal docu-
mentation. Thus, the study is an analysis of the




role that cral/informal technical communication
plays in the counduct of the nation's science and
technolopy.

"The study will provide estimates of the relative
importance of varicus modes of oral/informal
technical communication, the conditions under which
they are most likely to be used effectively, the
mechanisms and technology that promote their use,
their interfaces with the formal documentation
processes, and their relationships to cultural
patterns that have evolved to motivate scientists
and other technical people in the work they do.

A specific product of the study will be a time-phased
program for measuring the national effort expended
on selected modes of oral/informal communication
and for recommending naticnal policies that would
enhance scientific and technical preductivity through
better use of such modes of communication. "

The following questions in the Request for a Proposal led to the present

study. Theuy typify other issues that need to be resolved:

1. Can oral, informal communication be defined
with sufficient precision to permit a study of it?

2. Does time spent on oral/informal communication

accurately purtray its economic importance, or are
there other, more reliable, indicators of its importance?

3. Are therc stylized patterns involved, such as
more emphasis cn vertical communication in organiza-
tions rather than horizontal, or vice versa?

4. How do technical meetings fit into the picture?

5. What are the constraints that inhibit effective
oral/informal communication?

6. How much do the behavioral scientists already
know about this field?

7. Do we have any hard facts to go on, and how
should more facts be acctumulated? "




Thus, we were asked to explore the nature of scientific and technical
communications that take place without the aid of formal publications,

and to obtain a clear description and definition of the role played by inlormal
communication techniques in research. The present study, therefore, is

an cxploration o: the role that informal scientific and technical communica-
tions play in science amd technology, and of the boundaries between informal

and published communications.

For the purposes of this study, iaformal scientific and technical com-
munications were defined to include oral communications, such as lectures,
discussions, telephone conversations, technical meetings, and social gather-
ings. Also included are written memoranda, pro, osals, and pre-publication
papers. In other words, infcrmal communications are those that involve
person-to-pcrson interactions, and formal publications designed for mass

dissemination of scientific and technical information were excluded.

An exploratory study of the facts of informal scientific and technical
communications must be based on empirical obgervations, if it is to be cf
value. Bul a suitable study need not be limited to a single method of gathering
information. A nuinber of techniques of inquiry have been developed that can
be applied to study intormal scientific and technical cornmunications. FEach
technioue can yield a different kind of information, and each can apply more

appropriately to one kind cf scientist or engineer than to another.

Before successful exploratory investigation of informal scieatific com-

munications can be achieved, two procedural questions must be answered:

1. How can descriptive information best be accumulated about informal

scientific and technical communications?

2. How can the resulting data be evaluated to produce the desired

recommendations ?




The research design for aa expluratory study must be comprehensive enough
to assure that the imajor sources of useful descriptive infi mation are inves-
tigated. Data must be obtained in such a way that it can be evaluated quanti~
tatively in order to produce the desired research product: a time-phased
program for measuring the national effort experded on informal scientific
and technical communication. Only quantifiable data based on empirical
observations can be expected to result in sound and realistic recommenda-
tions as to how research productivity czn be enhanced through informal

cientific communicatiors.

In vie.’ of the above considerations, it was determined that this research
will seek to document the existence of the widest possible variety of facts
about the informal communications of scientists and engineers. Any effort
to estimate the frequencies of their behaviors was to be considered purely
peripheral and suggestive, because many commonplace and trivial items can

occur with high frequency.

Thus, we tried to learn about highly unusual kinds of informal technical
communications, as well as about thosze that are relatively commonplace.
Our primary emphasis, therefore, was on exploring to learn as much as pos-
sile about the diversity of informal communications, methods and probiems.
We talked with 106 Chairmen and Directors of Research and with 326 of the
Project Directors tney recommended. The consideration, assistance, and
general contributions that they made testify to their broadness of perspective,
and to the importance that they attach to problems of informal scientific
communications. We believe that this report substantiates values they place

on informal communications to a very high degree.

G Rl
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This final report is organized intc separate articles, one for each
type of study that produced the data required for a better understanding cf

informal scieit’lic and technological communications.

This has resulted in a degree of redundancy irom one chapter to the
next, since some overlap in both introductory and substantive material has
been retained so that each a-ticle will be self-contained and independent of

other sections of the report fcr context and continuity.

It is realized that, when the entire report is read as a unit, the readcr
will encounter identical or high'y similar passages and data from one chapter
to another - the advantages of being able to read each article without neces-
sarily having to refer to other sections of the report are believed to outweigh

the effects of this redundancy.
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Chapter I

Informal Communication of Science Information:
A Review *

Warren R. Graham
William P. Gloege

In the past, study of scientific and technical communication has largely
been devoted to problems that concern formal publications. But some observa-
tions and ideas about informal scientific communications have appeared in the
literature. In order tc determine the state of knowledge concerning informal
scientific communications, wc scanned approximately 2, 000 titles in the
general a.cza of scientific and technical communications. About 300 documents
were exaruined, of which about 35 contained extended discusiions of informal
scientific cornmunications. The information on inforr: .l acientific communica-
tions is scattered widely throughout the 1research literature of many disciplines.
This review is intended to bring together information from the important

writings on informal scientific communication.

Abelson (1966) states that there is a divergence of opinion concerning the
seriousness of the ~rren: "information explosion, ' Established investigators
find that much of their need for information is met through participation in
““‘nvisible colleges, " and through informal communications in general, aiong
with scanning of a few journals. Using this '"'short cut' method, it is possible
that they could duplicate much previous research, but this is usually not the
case. In spite of the divergence of opinions concerning the "information ex-
plosion’ and the communication problems that it is creating, politicans,
scientists and others agree that quick, selective information retrieval and
dissemination are desirable. This would seem to indicate a need for some

reliance on the ucse of informal corimunication.

* This research was supported by the Adwanccd Research Projects Agency,
Office of the Director, Defense Research and Engineering, and was monitored
by the U.S. Army Research Office-Durham, under Contract No. DAHC 04 67 C0004.




Voight (1961) classifies the information-gathering behavior of scientists

into thkree types: (1) the current approach; (2) the everyday approach; and

(3) the exhaustive approach. The ''current approach' refers to a scientist's
need to keep up-to-date witli current progress and developments in the field.
The "everyday approach' refers to the need for specific information directly
connected with the research work and problems at hand ~- a bit of data, a
method, an equation, etc. The ""exhaustive approach' is the scientist's need
to find and check all relevant information on a given subject, as happens

when a researcher starts to work in a field that is relatively new to him.

In the 'cur:e=: approach' conversations with colleagues seem to be
the most important source of information on progress in the field. Meetings
and symposia are another source of current information on new developments.
However, much of the information received at meetings comes from casual
conversation rather than formal papers. Correspondence is important, Voight
finds, when the field is narrow and the number of workers is few. He also
says that information received informally from colleagues and associates
probably is the moat important source. It is often the fastest source and has
the advantage to the user of supplying information based on a knowledge of the
specific problem at hand, and of allowing questioning to bring the information

to the desired level cf clarity.

Hertz and Rubenstein (1953) measured communicaiions behavior of
research groups. It was realized that to gain a clsar understanding of com-
munications behavior, research was needed into the actual motivation, content
and outcome of specific communications. Through irterview and questionnaire,
it was determined which events, individuals, and communications media had
provided useful information. The study indicated that knowledge of communica-

tion patterns is needed to unde-stand the operation of research groups.




Values of Informal Scientific Communication

The literature contains many discussions of the importance of informal
cemmunications. For example, Beckett (1961) emphasized the importance of
the formation of scientific groups for informal communication, saying that
such groups constitute an invisible college, in the same sense as did those
first unofficial pioneers who later banded together to found the Royal Society
in 1660. Such groups, he said, ought to be encouraged, because they give
status pay-off to the speaker without increasing the pa»ers that vould otherwise
be written to this end. Taylor (1962’ noted that we seem to be able to separate
signal from noise in oral communication better (on a short-term basis) that

in written communication.

Rubenstein (1961) writing cn researchers' needs for information, recom-
mends increased study of informal information exchange methods, such as
correspondence and personal visits with fellow researchers. He states that
it would be useful to researchers to have information technologists locate other
researchers through directories, and to provide summaries of who knows what,

or who is doing what in a particular field.

Robertson (1961) pointed out that personal contact is of overriding
importance in the use of technical information to produce industrial inncvation.
Other channeis of communication are ersential, but without the addition of
personal human contac*s they may be, and often are, of little value by themselves.
There are plenty of examples to be 1vund of the way in which a flow oi paper,
unaccompanied by adequate human movement, can produce ideas and proposals
which are remote from reality. Personal contact also is vital to the kindling
of enthusiasm. Menzel (1959) studied 77 university scientists and concluded that
""conventional channels' are sufficient when the scientist knows what he is look-
ing for. It may be, how ever, that finding important information "accidentally"

is a function of the amount of informal commuvnications participated in.

&

oy




Maizell (1960) investigated the possibility of a relationship between
the use of technical literature (and other information sources) and creativity.
His sample consisted of 94 chemists from one industrial research lahoratory.
Creativity was measured by supervisor ratings, the AC test of Creative
Ability, the Differential Reaction Schedule, and to a limited extent, the
number of each scientist's publications and patents. Maizell noted that a
majority of the most and least nreative chemists found both reading and dis-
cussions of about equal importance as a source of ideas, but more of the
creative chemists found reading more stimulating than discussion. Also, the
most creative chemists preferred reflective study and thought before dis-
cussicn with colleagues. Glass and Norwood (1959) reported that the majority
of scientists they studied had indicated ''general conversation' as the most
frequent source o1 information about work important to the development of

their own ideas.

Techniques of Informal Scientific Communication

Garvey (1965) observed that research psychologists seeking scientific
information may satisfy different information needs through different media.
Fussler (1959 )also noted that different techniques and channels are used to
mect different needs. In addi‘ion, Garvey (1965), Shilling, Bernard, and
Tyson (1964), and Aims (1965) all have related nature of the work or type of
research activity to variations in ways of informal scientific communications. i
Also, there was speculation about a relationship between age and differences
in scientists' communication habits. Libby (1959) states that although the
student is required to use the literature, the scientist (when he becomes older

and more established) tends to rely primarily on oral communication.

Shilling, Bernard, and Tyson (1964) questioned bioscientists about
informal communications to determine if there were differences among indi-

viduals in their use of informal scientific communication. Their major finding

s



was that informal communications channels are widely used. They noted
age, sex, and laboratory group differences, but they were overshadowed by
the similarities among the groups. Other factors whicu may affect communi-
cation practices of a discipline were stated by Glock and Menzel (1958) as
follows:
"The dispersion of work over few or many

institutions; the rate of personnel turnover, the

closeness of the field to a theoretical base; degree ‘

of collaboration with other specialties, disciplines

and applied fields; the location in academic insti-

tutions, special research institutes, government

establishments, or industrial enterprise. "

Glock and Menzel (1958) described a similarity in the method of obtain-
ing specisic information among a group of university scientists (N=60). Sixty-
five percent of the zoclogists, 48 percent of the biochemists, and 45 percent
of the chemists interviewed said that they '"would ask a colleaguc' to obtain
specific information in their secondary fields of attention. Aims (1965) found
that there were similarities in the information-~seeking hahits of ''pure research"
chemists and physicists. The "pure research' scientists considered abstracts
and originil papers to be their most important source of specific information.
Out of the 3, 021 chemists and physicists questioned, Aims reported that 36-45
percent of the chemists and 46-55 percent of the physicists utilized library
information departments as a source of specific information in their research
area. In addition, Aims found that 58 percent of R & D scientists behaved in
a similar fashion to the '""basic' researchers. Aims' survey, however, did not
find a great preferenc= for personal contacts. The author concluded that due
to the nature of their work, his subjects were more dependent on the literature

than industrial scientists and technologists.

Similarity also has been noted among disciplines in maintaining aware-
ness of current aevelopments. Both the chemists and physicists in Aims'

(1965) study favored meetings and conferences along with reviews. Herner's (1950)




medical scientists (N=500) reported that face-to-face communication is one

of the three best methods of keeping "1p-to-date in their field. These results
differ irom the findings of Glock and Menzel (1958) who asked their subjects

to rank various channels of communication (formal and informal) for value

in calling attention to ceveloginen: - in their primary field. Only 20 percent

of the biochemists, 25 pescent of the chemists, and 15 percent of the zoologists
chose an informal channel. Similar findings resulted with regard to th=ir
secondary fields of attention: 15 percent of the biochemists, 31 percent of the
chemists, and 21 percent of the zoologists. However, when the authors con-
sidered the first four most important channels in rank order, they found that
nearly 100 percent of the zaoologists, 80 percent of the chemists and 58 percent
of the biochemists included at least one of the forms of person-to-person
communication among the four most important channels. Technical information
was found and disseminated in a variety of ways, and informal methods of com-

munication were indicatec to be very irnportant.

Garvey (1965) studied research psychologists' oral and written means
of disseminating information contained in 1068 technical reports. The informa-
tion contained in 88 percent of the reports had been reported orally. About
50 percent had been presented orally on one occasion, and 38 percent had
received more than one oral presentation. Mcst oral presentations tended to
take place prior to distribution of the technical report, 52 percent having

occurred before and 36 percent after distribution.

Glock and Menzel (1958) pointed out that a wide range of practical research

knowledge does not appear in the literature, such as special procedures, ex-
periences in the use of apparatus, and hints as to pitfalls in the application of
given techniques. Garvey (1965) asked 1263 psychologists to rate a variety of
written and oral scientific communications relative to their most information-
demanding activities. Book users tended to rate books and journals as ''very

important, "' while non-users ranked orally communicated information second

11




to journals as ''very important. "' There were iew differences in the forms of
communication utilized by book users and non-~users, but there was a tendency
for non-users to view informal media as more important to their work. Even
though the book users rated informal communication as less important

than non-users, it was found that a majority of the books used were discovered
through informal sources, such as recommendation by colleagues. The study
indicates that the sources of information most valuable for United States psy-
chologists (N=73) were: United States journals (85 percent); discussion in
one's own institution (61 percent); reprints(53 percent); preprints (51 percent);

and correspondence (48 percent).

Fishenden (1$59) determined the methods that 63 researchers considered
most effective in bringing information to them by using interviews and diary
cards. Eleven percent used personal recomrnendations as a source of informa-
tion. The 63 who contributed diary cards indicated that nearly 30 percent of
their task-related information was acquired orally. Twelve percent of the
diary card items were based on either oral or written private communications.
In 2] percent of the task-related searches a colleague was the first source of
the information. In more than half of the task-related searches, research per-
sonnel utilized colleagues, personal files, and local departmental sources as

their first source of information.

Cudlipp (1961) asked 1, 000 technologists in 127 organizations where they
seek technical information. Only 22 percent mentioned the literature, while
the remaining 78 percent said they would try to find someone, inside or out-
side the firm, who could tell them what they needed to know. Seven hundred
of the technologists were engaged in problem-solving at the time of the survey.
When this group was asked how they go about solving their problems, only
12 percent said they would consult the literature. Hodge and Nelson (1965)

asked biologists: '"How do you prefer to select your reference sources?"
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The answer was that only 17. 6 percent stated ''word-of -mouth" (N=119).

Ackoff's (1958) study of the scientific activity of chemists (N=1500)
reports the following percents of time spent in communication by chemists
during working hours:

general discussion 10. 0 percent
oral, non-discussion 8.9 percent
written, unpublished 9.0 percent
written, published 4. 8 percent
It appears that about 28 percent of the chemists' working time was spent on

informal scientific communications.

Murtaugh and Payne (1962) concluded that orzl communications and
correspondence constitute the fundamental, most powerful, immediate, and
effective means of conveying information in the scientific and professional
world. They went on to say that methods of personal communication are
perhaps the dominant faciors in the rapid postwar advancement oi science.
Personal interaction or informal comrnunications have (in the opinion of
many scientists) replaced publications as the primary means for the initial

and immediate dissemination of research results, according to the above authors.

Intra-Organization Communications

Bondi (1962} declared that it is only by personal talk between scientists
that unformed ideas can travel from one mind into another, and that the moti-
vation for different lines of attack can be communicated and discussed. It is
only by talking that the scientist can discover which point of his approach,
seemingly so clear to himself, others find particularly unacceptable. Pelz
(1956) , discussing the scientists’ working environment, said the scientist may
need frequent (daily) contact with several scientific colleagues who, on the
average, have been employed in settings different from one's own, who stress
values different from one's own, and who tend to work in scientific fields dif-
ferent from one's own. At the same time, frequent contact with at least one
important colleague who has similar professioral values appears to be a sig-

nificant condition in stimulating research productivity.

13
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Glass and Norwood (1959) studied 50 biological scientists and found
that they have a very heavy reliance on verbal comr.:unications with scientists
working in their own areas of research. Wlen questioned cn methods whereby
they actually learned of work crucial to their own, the scientists produced a
list of 346 items of which 30. 6 percent were informal communications. Hodge
and Nelson (1965) produced a comprehensive study of communication needs of
biological scientists in a large laboratory. The scientists who returned their
questionnaires noted that, within the Jaboratory, several people might be work-
ing on similar things, but each may not have enough knocwledge of what the
others are doing. In addition a need was noted for better cross-stimulation of
ideas and methods. Current seminars were said to be much too formal and

not publicired sufficiently.

To improve communications within their organizations, biological
scientists proposed, among other things, extensive changes in seminar progran.s.
In particular, participative, division-level informai seminars and specialized
study groups were desired. They wished them to be conducted at a highly tech-
nical level in order to learn who is doing what, and why. They suggested that
briefings should be reduced. They also desired frequent discussions with
scientists from the outside, and general symposia sponsored by their laboratory.
There was a need noted for more discussion Letween workers in closely allied
fields. Finally, it was suggested that the need for advisory services could be
filled by providing scientific advisors and an advisory group of eminent scien-

tific specialists who could provide assistance in particular problem areas.

The scientists questioned by Hodge and Nelson (1965) produced one com-
ment on communications in interdisciplinary research. They pointed to the
existence of uncertainty concerx{ing the role of information communications
within and among research and development teams. It was noted that knowledge
of the means for exchanging information systematically, either formally or

informally, was too scant among team members. A single suggested solution




was that the organization should develop an 2ducational program to inform

users on what can and cannot be done to acquire and to disseminate information.

Timeliness and Current Awareness

One of the major problems concernirg transfer of scientific information
involves the timeliness of the information required with reapect to the progress
of a research project. The only mention of this problem in the literature ap-
pears to be due to Rubenstein (1961) who made the following suggestion:

""Wnat may be needed...is a direct assign-

ment of information specialists tc projects in

order for them to get to know the actual research

problems and the mei: working on them. ..

Information specialists can provide a degree of

filtering for the bench researcher. ... Although

such assignments are often inefficient in terms of

direct costs, they are extremely effective in terms

of accomplishing the mission. "
In a study oi 77 scientists by Glock and Menzel (1958), 24 percent stated that
they had received information too late to be utilized. The information sought
often is at the forefront of a field, and frequently it was not available in print

at the time it was desired. Even when much of the information can be found

in the literature, informal communication may be faster than formal means.

Current awareness services, i.e., lists, previews, and newsletters,
have been designed to inform scientists of research projects prior to publi-
cation, However, Bottle (1965) noted that many scientiets do not use channels
provided by information services, but turn instead to their own informal
channels to keep themselves up to date. Berul (1965) siudied this problem,
but he had difficulty gathering data on how scientists obtain the information
they need to keep up to date in their fields. This was due to the fact that current
awareness information is extremely encompassing and is gathered and used in

highly subjective ways.

15



Green (1967) reported on the Informal Exchange Group (IEG) which
sought to provide rapid scientific cmmunication in sharply focused fields
of biological inquiry. A chairman ensured that all active workers in a
field became members of his group and that cummunication among them
was maximized. This was done by circulating any communications sub-
mitted by any member to all other members of his g<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>