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ERRAla IN VOLUME II

2, Table E~1, Column 3:

2, Table E-1, Column 6:

9, Table E-5, Golumn 5, Row 3: Replace footnote mark I by *.

27, Table

27, Table

32, Table

32, Table

35, Table

39, Table

i3, Table

F-15, Column 5:

F-15, Column 6:

change code number of study by Hartz and
Rubenstein to 113.

change code number of study by Herner,
195, to 111,

£

The three figures bearing the footnote
mark "v" should instead bear the follow=-
ing new footnote t: Percent of those
consulted for specific information which
were consulted, respectively, for theory
or results or method (but not more than
one of these). See p. 92.

The three figures bearing the footnote
mark "v" should instead bear the follow-
ing new footnote s: per cent of all acts
which were consulted, respectively, for
theory, results, or method, alone or in
combination.

F-18, Row 2: Delete footnote mark Yy after "Abstract
or irdex"

F-18: add a footnote: UPercentages computed by the

reviewers.

F-20, Row 2: Delete footnote mark z after "Abstract
or index"

F-21, Columns 16 - 20: Replace all 15 dash marks (—)

by triple XXX.

F-23, add to footnote B: See also Volume I, p. 1k,

footnote 1.



Chapter One
INTRODUCTION

1. Coverage
Studies of science information services fall into three
categories:

(1) Empirical studies of scientific information media,
their operation, coverage, cost, etcs

(2) Logical studies of classification, search-and-
retrieval syctems, languages, etcs

(3) impirical studies of scientific comr. niczation in
process. When approached from the point ol view of
the individual scientist, these are stiliss of
tscientists! comunication behavior. “hen approached
from the point of view of any comrunication nediun,
they are "use studiese! When appunached frem the
point of view of the scientific communicstion systen,
they are studies in the flow of inlormation among
scientists,

This review is concermed with studies ixn the ihi:a cutecory.

2+ Nature of this review

ese pages, together with a separst«ly teound volune of tebles,
-eerstibube 2 synthesizing review of completed studies of the behavior,

habits, usages, experiences, and expressed needs of reseavch scientists. |

o4 ot L AN
with regard to the obtaining of available scientific informatio%/ e /

interested reader is urged to consult the companion volume of tables as =

well as this texts Each provides independent inforwation, ne will be

explained in the last section of this chapter (p,7): -7

~. The review strives to display in systematic frvm the diversity
of conceptual approaches that have been used in studies of this kind, and
the very large variety of topics that can be probeds The emphasis is on
showing what research has been done and what research cen be done in this
area, Tecommendationg--gtatements of -what resesrch (if any) should be
done-’ st properly await the reactions of workers in several fields,
and espedially of representatives of the potential users of the research.

In order to obtain an overview of the knowledge and the research

methods embodied in the studies surveyed, it was decided to place side~by-
side material from any ani all of the reviewsd studies which would illume
inate any given pointe Tor this purpose, a .opical organization of the
content of all the studies was created, and data from any of the studies

which were relevant to any particular point were placed in juxtaposition,
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after having been recast as nearly as possible in comparable form, A
glance at any three or four of the tables submitted in a companion binde
ing will illustrate thc results of this efforte The elaborate captions and
column headings, and the staggering batteries of footnotes appended to
most tables bear withess to the labor that was required to locate and
recast data for comparison. They will :lso convince the reader how far
from a desirable level of comparability these data still are, in spite

of the effort that has been expended. The chief obstacles in the way of
satisfactory comparability will be enumerated in a later section.

Although a number of interesting convergences can be observed
in the tables--and otherswill be brought out in Chapter IV--in spite of
these obstacles, the factual results of this collation cf data can hardly
be claimed as its most significant contribution. What is, in the review-
er's opinion, of much greater value is the systematic laying-out of the
different kinds of findings and statements to which studies of the flow
of information among scientists can lcad, To date there has been little
awareness of the wide range of significantly different topics and rela-
tionships that have been and can be explored in studiss of scientists!
information-gathering behavior and experiences. A4 scrious effort has
been made here to display the variety of such statements in systematic
form in the text and the tables. As a result a number of possibly
significant formulations of research questions which have not actually
been applied become apparent as gaps in the paradigms. Chapter V will
summarize some hitherto neglected approaches.

The variety of which the previous paragraph speaks is not a
mere variety of data-gathering techniques, In fact, examinstion of the
material will show that a classification of statements by topic, and even
one by conceptualization of units and categories, cuts across any clagsi-
fication by data-gathering techniques.

3, Obstacles to compsrability

The obstacles in the way of satisfactory comparability of data
from the several studies are of the following kinds:

as Diverse and ill-defined populatiuns.=--The populations from

which samples were drawn in the several studies are extremely heterogeneous

in many respects--this quite aside from the way the samples were drawn.
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Different studies sre concerned with individuals working in different
countries, different disciplines, and different kinds of establishments,
and differing widely in amount of scientific training and involvement in
research activities. Some studies confine themselves to basic researchers;
others include scientists in industrial development work, engineers, and
more or less ill-defined "technicians', 'ide coverage of the communicse
tion behavior of diverse kinds of personnel is, of course, very desirable;
but the diversity of populations roduces the number of studies that can
be compared in s meaningful sense, while only a modest number of studies
have been completed at alls, Unfortunately, few of the data are reported
separately for the several categories of people included in a study, and
all too often the kinds of people included are not clearly specifieds

bs Diverse units of observation and bases of computation.--

Studies vary greatly in the units of observation used. Some measure
communication behavior in time units, some refer to individual communica-
tion acts, and many report what is "ususlly" done, or simply "what is
done", with no further specifications In addition, data cn any specifiec
activity are given as fractions or rates of variously conceived total
activities, These matters will be taken up in detail in Chapter II,

Ppe 12-22,

ce Diverse classifications of communication channels,-~The

different media and channels of communication are not classified in
identical ways in the several studies. However, few serious difi‘icuitiu
are experienced, except when it comes to relatively refined classifica-
tions of, for example, journals, into sub-types.

ds__Paucity of analysis in depth.-~The difficulties enumerated
above lpve the most serious consequences in the case of simple descriptive
statements, since here different populations, measurements and categories
will almost invariably produce different results. They have less dele-
terious ccnsequences when inferences are made on the basis of multiple
converging evidence of diverse sorts, such as are summarised in Chapter IV,
Comparisons are also frequently possible in spite of the disperities
mentioned when one is interested in oertain relationships--for example,
in the direction of diffom- in one variable which are produced by
changes in a second variable. The direction of such differences will in
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many circumstances be invariant to the choice of units of measurement
within rather wide limits.

Unfortunately, however, most of the studies undar review are
content to report descriptive distributions, or simple cross-tabulations,
with few attempts at interpretations based on more than one such "fact."
It is precisely here that the consequences of differing units of measure~
ment, differen: indexes, etc., are most keenly felt.

L, Local versus general usefulness of studies.

The usefulness of a science-information study must be evaluated
in rather different ways when one thinks of its application to a circum-
scribed local situation, and when one thinks of its possible application
on a more general level, Some of the studies reviewed were carried out
for the primary purpose of guiding the activities of single establishments,
such as an industrial firm, a laborabory, or a university. For the pur-
poses of action on the local level, many purely descriptive facts will be
significant, which would have little interest for action on a more general
level. For example, a librarian for a particular establishment may want to
krow what journals are subscribed to by scientists on the staff, simply
in order to determine what additional journals need to be kept by the li-
braries. Then again, a particular fact may have one kind of implication
for action on the local level, but quite a different one for action on a
more general level. For example, the imowledge that scientists at & given
establishuent do not read an important language can mean only one kind of
action on the local level, namely, that translations should be furnished
in some way. But for long.range planning on the general level, the same
knowledge might mean either that translations should be made available, or
that scientists and science students should be trained in the laguage.
Finally, this imowledge may lead to effort to devise entirely new ways of
furnishing translations; for example, by machines. '

On the other hand, the findings which ave of interest for general
policy-making may have little usefulness for the local information officer,
There is probably not much he could do if it should be shown that his
scientists often fail in their searches for certain details about equipment
setup, because their descriptions are "buried" as incidental remarks in
experimental reports. (n the genersl level, however, swh a finding might

lead to the setting up of new index categories, or %o new publicstions devoted
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specifically to such matters. Then again, if easy contact among certain
scientists from different institutes should prove of material importence
to the progress of their work, the single orgenisation could do wvery
little, but seversl organirstions might decide to coordinate their work
schedules so as to make visits easior, and planners might, be affected in
their choice of sites for new institutes.

To be sure, many studies are carried out within one or a few
establishments, but are designed to serve broader interests; snd even those
that are carried out primarily for guiding local policy can be of more
far-reaching significance and interest. This is, however, least likely
when the local studies are limited to descriptive statements, as opposed
to examinations of functional inter-relationships between the commnica-
tion behavior and experiences of scientists and other factors. (cf. the
remarks on "paucity of analysis in depth," pp. 3-15)1
5. Techniques of data gathering.

The techniques of data gathering that have been used in the
studies reviewed are listed below:

(1) Library withdrawil records, with or without special
questionnaires attached to each document issued.

(2) Records of inquiries made at an information center.

(3) Observations by others, or self-observations, of behavior
during specified time intervals.

(L) Diaries.

(5) Self-administered questionnaires.

(6) Personal interviews.

Reference-counting would constitute a seventh data-gathering
technique in this series. However, studies using this technique have
been omitted from this review for practical reasons. ’

It is sometimes erronecusly believed that the choice of a
data-gathering technique is the principal or even the only important is-
sue of research methodology. The reviewer regards this choioce as secondary

in importance md logic to more fundamental methodological issues whioch

are disoussed in Chapter II (especially pp. 12-22), Generally

speaking, there is no one=to-one relationship between data-gathering
technique ard the conoeptuslisation of units of sampling and observation,
although certain bounds to the latter are set by the choice of data-gathering

“M!. o
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At any rate, neither dsta-gathering techniques, nor the units
of observation, nor any other methodological matter provide the chief
principle of organization of the material in this review. The data will,
rather, be organited by the subject they deal with.

6, A substangive classification of the fin&ims of use studies,
In order to achieve the announced goal of juxtaposing findings

from all studies bearing on any one topio, the findings have been grouped
into the following six categories:

a. Exposure, -- Tables E-1 through E-1k, and Section A of
Chapter II concern findings based 0;1 descriptions of the information-re-
ceiving behavior of scientists which make no reference to the purposes,
effects, functions, or value of this behavior. Here belong data on the
fraquency with which scientists in various categories attend meetings, the
mmber of different journals they read, the conversational settings in
vwhich they participate, and so forth =~ in other words, statements about
the exposure of scientists to various communication chmnels.

b. Function. -- Statements which differentiate information-
receiving behavior according to its effects, purposes, or functions are
summarized in Tables F=15 tﬁrough F=2l4, snd are discussed in Section B
of Chapter II, Examples are the differentiation of abstracts read in
the course of a search and for "keeping up;® or of articles read in me-
paration of a lecture as opposed to articles read in preparation of an
experiment. '

¢, Performance. =~ Statements which compare the yield of com-
mnication-receiving acts with the expeotations or purposes with which the
acts were initiated, and reports on failures or unwarranted delays in
communication are summarised in Tables P=25 and P~26 and discuseed in
Seotion C of Chapter II. Answers to the question "Did you find what you
were looking for when you picked up this journal?" provide an example.

d. Evaluation. Section A, Chapter III refers briefly to the
ruperous tabulations of scientists' verbal evaluations of various media
of commnication which are not based on separate evaluations of individual
information-receiving acts. Actual findings based on swh evaluation are
not reported in this review, except where there are specisl reasons for it
(cf. Chapter IV).
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e, Communication skills and practices; use of library services, -~

The following kinds of data ar; enumerated in Section B of Chapter III,
with no attempt to report actuel findings:

(1) Communication skills of scientists (for example their
familiarity with languages).

(2) Communication practigces and usages other. than.exposuré to channe)

(for example, the keeping of private card indexes to the
literature read);

(3) Utilization of information and library services (for example,
the delegation of literature searches to library staff; place
and time of reading; ownership of journals; etc.).

£. Inferences from uvtiple dasta. — Chapter IV is reserved

for statements based on multiple :iata. While not suitable for presentation
in the review tables, these stutumen*s lar.oly constitute the "payoff" of
the data that are tabulated, and ».-c recommended to the reader's special
attention.

7. Organization of this review

a. Tables and text. -~ Tables and texi here complement each

other in a special way. Each provides independent, albeit related, infor-
mation, Actual data and findings from the studies under review are reported
only in the tables (with their footnotes to "additional data"); they are
not recapitulated or summariged in the text. The only exception -~ and

it is an important one -- is the material of Chapter IV, which summariges
findings which could not be presented in any single table because they

are based on joint inferences from multiple data.

The tables are grouped into three sets -- on exposure, functions,
and performance (cf. Items a, b, and ¢, p. 6 above). The three sec-
tions of Chapter II parallel these three sets of tables. They describe
in some detail how the tabular material is organized, and provide a com-
mentary on basic methodological issues. The kinds of data obtained and the
kinda of analyses performed are described and classified; the diverse
concepts and categories, units of observation, units of measurement, com
putations of indices and bases of comparison are emumerated and discussed.
The text thus explains the necessarily compact references to these same
matters in the legends to the corresponding tables, while the tabular
material illustrates and gives more concrete meaning to the statements of
the text. The reader is therefore urged to read the sections of Chapter II
and the corresponding-tablee together, . . -

b, _Sequence of Tables, Tables marked by the prefixes E, 7,
and P, repory respectively, data on exposure to communication channels, on
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functions of communication-receiving behavior, and on the performance of
the communication system, as these terms were defined above (p.6). Within
each of these three sets, tables are further grouped according to schemes
which will be described in the sections on exposure, function, and per-
formance in Chapter II. For example, "exposure" tables are grouped ac-
cording to the categorization of communication channels: data on exposure
to all communication channels combined come first, followed » those which
d;lffer.entiats between oral communication and reading of the literature;
next come data on exposure to specific types of chammels (books vs. journals
vs. unpublished reports, etc.), ard only then data which differentiate
sub-types of these (e.g., journals of different age or language). Psrhaps,
at this point, a glance at the table of contents of the volume of tables
will clarify these principles of ordering.

This is an ordering by the manner in which information-receiving
behavior is described; i.e., by what are ususlly the "deperndent variables.!
It follows that “"independent variablea"-- thg presuwmed determinants of
information-receiving behavior -~ must reappear anew in each of these
groups of tables. Thus there are data on the total amount of reading
done by scientists of different rank (Tables E-2 and E-3),data on the
diastribution of reading over different types of literature on the part of
scientists of different rank (Table E~7), data on the functions served by
reading done by scientists of different rank (Table F-17), and so on.

Within each grouping by "dependent variable," data for "all
cases" included in any one study are presented first. (This is what survey
analysts call "marginal data.") Only then are "breakdowns" resented which
give data separately for separate categories of cases -- for example, for
scientists working on different types of assignments. Because of the dif-
fering populations included in the various studies, some comparisons be-
tween groups might also be made by comparing the data on "all cases" of
several studies; unfortunately, the obstacles to comparability which were
enumerated earlier (pp. 2-4) place the value of most such comparisons in
doubt.

S. Material within each table. =~ Each table brings together
data from many studies, besaring on some one topic. Data relevant to the
topic which could not be accommodated in the body of a table are reported,

- 4 . . . e
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or at least, cited, in footnotes grouped under the heading "Additional
data.” Although the table format has been adapted to the needs of each
table, most tables follow fairly closely a standard format, which is well
1llustrated in Table E-6., QGenerally speaking, each column represents a
different study; however, one study may be represented by a set of columns,
if different operations (Columms 3 and L) or different phases (Columns
5 and 6) have yielded separate relevant figures. In addition, there are
several colums for one study when data are separately reported for sub-
categories of the population (e.g., Table E-7) or of the events (e.g.,F-16).

Rows generally represent "dependent variables! -- the categories
of events over which distributions are reported, or for which prevalence
figures ard indexes are given. The rows, therefore, most often represent
different chamnels of compunication or different functions and purposes
of information-gathering activity. Since a single set of row headings
is used for data from several studies, row headings may not coincide
verbatim with those in the original documents and are often qualified by
footnotes to individual cell entries.

Column headings (or their equiv:lents in tables net follawing
the standard format) identify the atudy and page from which the data are
taken,l briefly describe the population included, define the units re-
ported, snd specify the observations snd computations underlying the
figures as much as space ermits., These important methodological speci-
fications, which differ widely from study to study, are frequently elaborated
in footnotes and are discussed in Chapter II of this text.2

lswdy numbers refer to the bibliography at the end of this
volume.

2801:0 studies clearly specify the underlying operations wherever
figures are reported, but in other instances it was necessary to sssemble
the specifications from indications more or less ooncealed in various
parts of a report. Reliance was placedon full reports rather than published
excerpts, and on verbatim texts of research instruments (diarists' or
observers' instructions and forms, questionnaires, etc.) wherever these
were available. :

Equivalent categories and data reported under different labels
in the various studies were diligently searched for. Recasting the data
into more nearly comparable form involved the following: determining equia
valsncies between differently named categories, and recording the neces-
sary deviations and qualifications; pooling of categories; computing or
recomputing peroentages from frequenciss, sometimes after eliminating ire-
relevant categories from or adding omitted categories to base figures; -
rotating percentaged cross~classifications 90 degrees; reducing retes to
comon denominators; computing weighted averages; and other cperations.

Wherever it is felt that correspondences between the original
data and the data tabulated in this review are not self-evident, foot-
notes are appended which identify the categories included, or state the
operations performed by the reviswers.
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The interosted reader is invited at this point to inspeot the
remarks on "Notations and Symbols," p., 11 of the volume of tables.
d. Sequence of chapters. =~ This introduction constitutes Chapter

One and is. followed by a chapter devoted to a discussion of the tabulated
findings on exposure, function, and performance (cf. p, 6 above), Chapter
III briefly enumerates the kinds of data vhich will not otherwise be

reviewed here at all: evaluations; communication skills and practices;

and use of library services (cf. Items d and e, pp. 6~7). Chapter IV is
devoted to higher-order inferences, that is to say, to conclusions based

on the simultaneous consideration of multiple kinds of data. Chapter V reca-
pitulates certain topics, questions, and approaches which have been
slighted or not covered at all in the existing studies.

A bibliography of the reviewed studies concludes this

volume,
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Chapter Two
CATECORIES AND METHODOLOGY OF THE TABUTATED FINDINGS

This chapter is a methodological commentary on the materials
reported in the companion volume of tables; it is not a rephrasing or
summary of the actual data, nor a selection or any other substitute for
the tabulated findings. The term "methodological," however, is to be
broadly interpreted: we will discuss here the different ways in which
the studies under review delineated areas of inquiry, conceptualized
units of observation, categorized events, computed comparative indexes,
and so forth, Basic matters will be discussed in the first section
below -- that on exposure; necessary elaborations will be added in the

sections on function and performance.l

A, Exposure (See Tables E-1 to E-1L)

1. Tw ways of classifying exposure statements

Exposure data are those which describe the attending by
scientists to channels of scientific communication without distinction
as to the purpose of the attending, its consequences, its utility, or
the message transmitted. Here belong all accounts of the range, extent,
frequency, duration, periodicity, etc. of scientists' exposure to chan-
nels of scientific communication which are not differentiated as to the
purposes, effects, or utility of any communication that is transacted.
("Channel" is to be broasdly interpreted: a channel may be written or
oral, formal or informal; a channel may (e.g.) be a form of literature,
a lecture, an occasion for a conversation with a colleague.)

Explicitly or implicitly, the basic unit of all such data is
soms amount of information-receiving behavior on the part of a scientist
vigs~a-viz a channel of commnication. Hence, one way of ordering ex-
posure statements is according to the manner in which channels are cate-
gorized: e.g., is all literature considered as one, are journals dis-
tinguished from books or are journalc from different discinlines

treated separately? This is the chief principle sccopding to which

lrhe division of findings about scientists' information-re-
ceiving behavior into those ooncerning exposure, function, and perfor-
mance was introduced in Section 6 of Chapter I (pp. 6 S.
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Tables E-1 to E-ll are ordered, and it will be discussed in detail in
Section I (pp. 23-2l4i). For an understanding of the data of any one of
these tables, however, it is first necessary to discuss a second key
dimension along which exposure statements can be classified, and that
is the manner in which amounts of information-receiving behavior are
delineated.

2. The delineation of units of information-receiving behavior

What constitutes an appropriate unit of any form of informa-
tion-receiving behavior, that can be sampled, observed, recorded, de-
scribed, counted, and aggregated for comparison with other forms of
information-receiving behavior? This crucial decision determines largely
what form the analysis of the data can take; it is a more fundamental
decision than the choice between direct observation, diaries, question-
naires, and other data-gathering techniques. It seems especially impor-
tant to clarify this sensitive issue, because researchers as well as
critics of communication research seem to have assumed a one-to-one
relationship between data~gathering techniques and units of recording--
if, indeed, they exhibit any awareness of the multiplicity of possible
ways of delineating units of recording.l In principle, it would seem
that the following four possibilities exist:

(a) Exposure vs. non-exposure. (Has the scientist read a
given journal at all?)
(b) Numbar of acts. (How often has he read it?)
(¢) Time consumed. (How many minutes has he devoted to it?)
(d) Messages received. (How many facts has he learned
from it?)

a, Exposure vs. non-exposure.--In this seemingly simplest of

strategies the issue of delineating units sgppears to have been by-passed
by limiting data to statements that a scientist either does or does mot
use a given type of channel. Thus, for example, we are informed that
99% of the scientists in a certain sample use journals of primary publi-
cation, while only 61% use unpublished reports (Table E~5, Column 1).

lye use the term "unit of recording” rather than the more fami-
liar "unit of observation," in order to include data based on scientists!'
own accounts as well as those collected by direct observation.
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Thers is some ambiguity in the unqualified statement, in the
present tense, that a person "uses" a medium of commmication or "reads"
a type of book., It i3 not clear, e.g., whether persons who have read
one unpublished report are included among the "users" of such reports,
or whether a person who attended annual meetings for many years, but did
not get around to any meetings in the last two years is included among
those who '"attend any technical or scientific meetings." This ambiguity
can be eliminated by classifying persons not by whether they "do" a cer-
taine thing, but rather by whether they "have done" it; for example, by
whether they have ever obtained information from journels, from books,
etc. (Table E~5, Column 2).l1 If this unqualified way of asking the
question is taken at face value, it places into the positive catsgory
any person who has had the relevant experience at least once in his en-
tire lifetime. It will, therefore, give useful results only when applied
to reasonably rare events. Ordinarily the specification of a time inter-
val is indicated, so that persons become classified by whether or not
they have, for example, made use of abstracts during the past year (Table
E-S, Column L), or have read literature in a foreign language during the
past two months or six months (Table E-8, Study 105 and fn. A). It is
usually advantageous to choose a time interval that is appropriately re-
lated to the probable periodicity of the event in question; for example,
to ascertain whether a scientist has attended any.aoc:l.ety meetings during
a 12-month period, and whether he has spoken to & scientist in another
discipline during a given week.2 This is the intention of adding the
word "regularly" to the definition of the categories; as, for example,
when Journals are recorded which scimtists read regularly -- that is,
in the words of i.nqtructions given in at least one study, those of which
they see nearly every issue (Table E-5, Column S5 and, in part, Column 3).

Then data are obtained on "regular exposure" to 8 set of in-
dividually named channels (for example, individual journals), one obtains,
thereby, a measure of the range or diversity of channels to which a

1the qualifying phrase "useful® in the caption to this column
will be discussed in Section 3, pp. 22-23

2comp¢n in this connection certain difficulties of interpre-
tation mentioned in Table E=10, fn. a.
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scientist is exposed. At least this is so if the set of individual chan-
nels (e.g., Journals), is, with some degree of tolerance, exhaustive of
those which are relevant. Most of the reports on "number of different
journals read" (Table E-13) are of this order. When, in addition, the
actual periodicity of each channel is known, such data can be converted
into statements about the frequency per time interval with which certain
types of channels are attended, and thus shade over into the kinds of
data next to be discussed.

b Number of acts.--The carving up of a scientist's informa-

tion-receiving behavior into "acts" has many advantages. (Usually an
"act" means the reading of a single article, book, or other identifiable
'piece" of literature. More of this anon.) The acts performed during a
specified time interval can be counted, and their number can be compared
for scientists differing in personal characteristics, work assignments,
or institutions (Table E-3). The channels involved in each act can be
specified, and the prevalence of the use of each can be expressed as a
rate per time interval (Table E-6, Column 1), or as a proportion of all
information-receiving acts (Table E-6, Columns 2, 5 and 6).:l The acts
can further be descrihed a3 to the "sources calling the items to the
scientists' attention" ~-i.e., in terms of previous communication acts
which led to the initiation of the act described (Table F~20, Columns 1-i
and 6). They can also be described as to the purpose for which they were
undertaken (Table F-15, Columns 2-6), their informational yield as com-
pared to this purpose (Table P-25, in part), and--with restrictions to be
noted--~as to the use which was made of the information they yielded (Table
F-15, Column 1). Acts classified in these and still other ways can be
counted and their prevalence compared in manifold ways.

Acts have been used as the units of recording in dll the diary
studies done to date. In addition, acts are the units of recording of
gtudies ba‘ud on library withdrawel records; each withdrawil represents an
act of reading the item withdrawn (Table E-8, Studies 125 and 123; Table
E-9, Columns 1, 2 and 5).2 Acts also appear as the units in an acoounting

ljgore precisely, of all information-receiving acts through those
channels on which data are gathered; most studies are limited to receiving
information through the written word, and many further restrict their data
to a limited 1ist of written channels. Certain of the omissions are syrbo-~
lized by XXX, as cglainod on p. i1 of the table wlume. See also Section
3, pp. 23 below.

2Information-gathering acts also are the units when inquirdes
received at an information center are salywed. See fne 1, pe 30
and Table F-23, data from Study 103, The latter also cpecifies: gubeoate
egories of the operations in which the information was to be used;
¢ fn 2, next page.) o
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by scientists of their activities during the 1lS5-minute period immediately
preceding their confrontation by an investigator, who appeared at randomly
selacted moments (Table E-1, Column 3). Finally acts constitute the unit
of recording in a few of the data gathered by interview. For example,
information is given on the communication channels involved in each in-
terviewed scientist's most recent literature search (Table F~22, Column
12), or on the locus of publication of the most recent article read by
each respondent (Table E-6, Columns 3 and k).l There seems to be considerable
room for expansion in the use of acts as recording units in interview stu-
dies, - LN

The use of information-receiving acts as units of recording in-
volves two interesting and interrelated difficulties. One of these is the
apparent necessity of devising separate rules for delineating "acts" of
exposure to the several types of channels; if not for different approaches
to the same channel. It is not self-evident where an "act" begins and
ends. Some instructions call on diarists to make an entry "each time"
literature is used. Other instructions make an "act" tantamount to the
reading of some single, recognizable item of literature. The design of
blank diary forms often carries implications in addition to the explicit
instructions. Generally, an article, even if read partly before and
partly after some interruption, would be entered in the diary only once;
three articles, even if read in immediate succession, would constitute
three entries. On the other hand, a book read in portions on five dif-
ferent days might be entered five times; instructions are often not too }
clear on this point. Searching the index to Chemical Abstracts for
entries under several headings is probably entered as a single act (if
at all); whether the reading of eight abstracts located in the process

constitutes one act or eight is not always clear, Moreover, it is pro-
batle that much reading activity -~ especially the quickly accomplisnea

scanning or reading through numerous brief and individually "trivial®
items, such as the advertisements, notices, or book reviews in a journal,
manufgcturers! pamphlets, and the like =- is not recorded at all,

The reviewer believes that all such ambiguities can be overcome

{Continued from preceding psge.)
extensiveness of the answer supplied; channels used in reply; age of
litersture used; number of times any given journal was used; etc,
Studies based on withdrawal and inquiry records are, of ocourse,
limited to acts utilizing the particular library or information center,
This eliminates a large amount of litersture use which is probably quite
different from that recorded, as well as virtually all use of non-liter-
ary channels,

1rne restrictions to "articles of Airect use of specisl interestn
will be discussed in Section 3, pp., 22-23.
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by appropriate definitions and instructions; in fact many of them are
dealt with by special provisions in one study c¢r another. The diffi-
culty is not that ambiguities and omissions cannot be prevented, but
that their prevention requires separate definitions, instructions, and
provisions for various forzs of exposure to information. Only one diary
study has attempted to include communication through word of mouth~-both
of a formal nature (lectures and conferences) and of the informal
variety (oral personal communication). Diarists experienced so much dif-
ficulty finding'a logical basis on which to decide what to record" as a
unit of information received by the spoken word, or even by written pri-
vate commnication, that oral and personal communication was finally
omitted from the tabulations published (105, pp. 157 and 169). Here
again, it is the reviewer's opinion that this difficulty can be over-
come by means of appropriately devised definitions and instructions.
However, separate provisions for recording various forms of information
exposure not only add to the labor of both the investigators and their
human subjects. They also discourage the recording of events which do
not seem to fit pcrfectly any of the forms provided, and they make com-
parisons between the several forms of information exposure more difficult.

This is related to a second difficulty inherent in the use of
information-receiving acts as units of recording. Equal weight is ac-
corded to acts which would, intuitively, seem to be of very different
magnitude. This remains true even if all ambiguities of definitions are
eliminated. If reading a book (on a single day) counts as ocne, so does
reading an article--whether long or short--or, for that ma:ior, tne
reading of a portion of an article. Equal numbers of readiang acts thus
do not necessarily mean the same amount of reading, and it is difficult
to interpret the meaning of any single figure given for the rate of
reading of a set of scientists in these terms. But this difficuity is
not as serious in its consecuences as it might seem. For one is seldom
interested in single descriptive rates for their own sake, or in the
amount of reeding done in some "true" sense. Generally speaking, data
become 1.3eful when they enter into comparisons and into the exsmination
of relationships. And it would still seem meaningful to state, for

example, that pure researchers in the atomic energy field devote a much
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larger portion of their reading acts to journals and a much smaller por=-
tion to unpublished reports than their applied colleapues & (Table E-7,
Columns 3 and L); or that journal articles are more often read for general
interest, while books are more likely to be consulted for specific uses
(Table F-16, Columns 1 and 3, 4 and 7).

On the other hand, the choict pf “informationereceiving acts ad .
units of recording has certain distinct advantages over the choice of
other possible units (such as, for example, standard time intervals,
number of words, column-inches, or the like). These advantages all stem
from the fact that acts are '"meaningful" units of behavior. This term,
vhich may appear dangerously metaphysical to some readers of this review,
actually denotes a set of concretely observable phenomena. (1) Informa-
tion-receiving is remembered more readily (if at d 1) in terms of articles,
books, lunch meetings, or searches-through-the-card index, than in terms
of smaller segments such as minutes, sentences, word counts, or the like.
This fact in itself is relevant only when data are to be gathered, at
least in part, from retrospective accounts by scientists; but it is re-
lated to the following facts which are relevant regardless of the tech-
nique of data gathering. (2) Subjectively defined purposes and motives
for exposing oneself to a communication chamnel, but also objective sti-
muli for such exposure, can be directly associated with acts of informa-
tion-receiving, while they can be applied to smaller units cnly deriva-
tively, if at dl. Thus it is, generally speaking, @ article rather
than a sentence or page that was cdl led to a scientist's attention by
some given source; and a lunch meeting rather than my temporally de~
fined fragment of it that he attended for any given conscious purpose.
(3)'00nqoquences » in terms of later sclentific activity or further com-
munication behavior, can generally be associated with information-receiving
acts in cases where they cannot be related to an "arbitrarily" defined
portion of an act. Thus, for example, & scientist may become interested
in the work of a man, or gain a new understanding of a theory through
an article he reads, but whether this result is attributable to thia
or that paragraph of the article may be impossible to state. A search
through a card catalog may result in familiarity with work hitherto
unknown to the scientist, while the glance at any partiocular card may
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contribute nothing else than the conviction that he must pass on té the
next card. And for some research purposes, it is even necessary to con-
sider chains of acts as units. {See Part B, pp. 36~37).

It may, in fact, be argued that the above are not statements
of fact but of definition; that is, an "information-receiving act"
should, perhaps, be defined as a unit of information-receiving behavior
80 delineated that certain classes of causes and consequences can be
predicated of it. It is in this sense, and in this sense only, that
other ways of delineating units may be termed "arbitrary." We will have
occasion to refer to this argument again when discussing purposes, con~
sequences, and functions of information-receiving in the next part
of this chapter.

The duration of information-receiving acts can be recorded
along with other attributes (Table E-4). If acts were weighted by their
duration before being tabulated, many of the difficulties enumerated
above would, it seems, be removed, and many -- though not all--- of the
advantages of acts and of time intervals (see telow) as units of re-
cording could be combined. To date, it seems, only one investigator had
diarists record the duration of the acts entered in the diaries. (Table
E-2, Columns 2 and 3; Table E-3). The accuracy of these statements is
not known. It is quite possible that accuracy adequate for the weighting
procedure alluded to can be achieved in diaries; besides, diaries are,
as was seen, not the only technigue which can accumulate data on infor-
mation-gathering acts, and it may well be possille to devise new combi-
nations of data-gathering techniques which would allow a more objective
measurement of the durations of acts, while statements as to their antece-
dents, yleld, and/or consequences would be obtained from the scientists.

¢. Time consumed. -- When intervals of time -- for example,

"random cheaist-roments" -~ are made the units of observation, most of the
advantages acorue which were mentioned ii: the opening paragraph on acts:
the time devoted to information-receiving can be measured and expressed

as minutes-per-week or as a proportion of total time in professional acti-
vity (Table E-1, Columns 1 and 2); time devoted to any ocategory of chan-
nels can be similarly expressed as a rate or as a proportion of all in-
formation-receiving behavior (Table E-2; Table E-6, Cols. 7 and 8). Many
other descriptors of the information-receiving bshavior can be applied,
and will yield rates and distribution figures (Data from Study 101

in Tables E~11, E-12, and E-13), sny such figures can
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ba compared for scientists in different categories, roles, phases of
rasearch, or institutions (Table E-2).

In addition, time units have distinct advantages of thair own.

They are probably the only units of recording which are devoid of ambiguities
and which can be uniformly applied to communication-raceiving through any and
all channels without new definitions for sach type. The advantages which
accrue from this fact are the counterparts of the difficulties ascribed to
acts as units above.

Since communication activity of all types can be measured in the
identical time units, none need be omitted from recording--especially since
it is possible to call for a couplet_e record of activity during specified
time intervals. The meaning of aggregated figuras, even when they encompass
many different kinds of activity, is unambiguous, and comparisons between
the time spent on diverse chainels of communication are easily interpreted.
lioreover, since activities other than information-raceiving can be measured
in the same time units, manifold examinations of the relationship of
information-receiving to other activity become possible. {(See references to
Study 101, pp.li7 and 50 velow.

This unit of recording, however, also has certain drawbacks. The
precision on which its value depends cannot be expected :;.n most retrospective
accounts, even if recorded fairly shortly after the actual event; really
precise time measurement and time sampling can, no doubt, only be obtained
at the time that a communication takes place, preferably by ctservations.
(See data from Study 101 in Tables E-1, E-2, E-6, E~1l, E-12, E=13.) One
study had diarists record the number of minutes expended on the acts
recorded in the diary. It is not known how precise these racords are.

Even interview and questionnaire studies have secured estimates from respond-
ents of time spent on various activities (Table E-2, Columns 4~7). There

is good reason to doubt the accuracy of these estimates, although groass
differences in estimates probably represent actual differences in the
indicated directions. (Table E-2 illustrates data of all three kindse) Even
if accurate, ascertaining the duration of sampled acts is not, however, the
same thing as sampling time intervals. It can provide only some of the same
advantages.

A second and more fundamental drawback of time intervals as the
units of recording of scientists' information-receiving behavior is the
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counterpart of the corresponding advantagos claimed above (p. 17 - 1A) for
acts., The quantities of information-receiving activity encompassed in the
time intervals chosen are likely to be of insufficient scope to allow one

to predicate of them certain crucial classes of antecedents and consequences.
It may, for example, be useful to ask whether a scientist was successful

in his search for information in a given article, while a corresponding ques-
tion about a two-minute fragment of his reading may be unanswerable. Other
hypothetical examples of the different utilities of differently delineated
segments of information-receiving bshavior were given in the preceding
section, and we will not add to them here.

This is not, of course, to say that it is impossible to associate
stimuli and effects with "moments" or "minutes" of information-gatherirg
behavior; but to do so usefully will generally require a consideration of
the larger units--"acts"-- of which these moments or mimutes formed a part.
This, of course, would constitute a departurs from exclusive reliance on
time-intervals as units of recording. Attention has already been called to
another possible combined strategy: that of weighting records of information-
receiving acts by their duration in minutes. In pite of their apparent
symmetry, the distinction between these two approaches is significant: one
is to sample time units, from the ongoing stream of time, and to attach to
them descriptions which refer, in part, to events occurring outside the
sampled time units; the other is to sample acts from the ongoing stream of
acts -- or, more frequently, from some sub-set of communication acts --, and
to attach to each a record of its duration. The differential advantages of
these two particular approaches remain to be explored. Generally speaking,
however, it may well be that the time has come to devise new research
strategies in which not only several d.ta-gathering techniques but also
several ways of delineating unit s of behavior are articulated in a planned

way (not confounded, as they sometimes are at present).

d. Messages. ~- A fourth way of delineating the units of observa-
tion or recording uses as the basic unit a '"mcssage" -—— i.e., some kind of
unit of information transmitted or of communication achieved. This approach
seems to the reviewer to be of exceptional promise for future research in the
flow of scientific information, although it has been used in the studies
reviewed only sporadically, and then only in peculiarly restricted ways and
without clear appreciation of the methodological issues involved. This
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approach differs markedly from the previous three; for instead of focusing
on some piece of the scientist's bshavior and then, perhaps, asking hat
inform tion it ylelded, it singles out pieces of information and asks whether
and through what bshavior they were obtained. The neatest embodiment of this
approach would be actual studies of the diffusion of a measage —- e.g., of the
knovledge that an experiment on a given problem was carried owt and yielded
certain findings. How many scientists in each of various categories were
reached by the message? How long did it take to percolate? Through what
successive channels did it travel? No such research was found in the reviewed
studies of scientist's information-gathering behavior, although message
diffusion studies in other contexts are not nr-kuvm.l Studies are now under
way which follow the fate of a given research report, originally rendered at
a scientific meeting, through its publication as an article or articles, and
on to the appearance of abstracts and their indexes.2 Since these studies
stop short of actual communication to individual scientists, they fall outside
of the pale of this review; but such studies could well be extended to the
receipt of the messages by individual eséientists. Nor would it be necessary
to limit such studies to the percolation of messages through the literature.

The following data from the studies reviewed here are based on
messages as units of recording: a tabulation of the channels used in
finding an answer or solution to a recent problem which had been identified
by each interviewed scientist (Table F-22, Column 11); a tabulation of the
sources where scientists claimed to have got the idea for their mest recent
project (Table F-24, Column 1); and the description of circumstances
surrounding messages which arrived "too late" -- i.e., which reached a
scientist after their potential maximum usefulness to his work had passed,
although they had then been available (Table P-26).

Sometimes records are made of those messages which had for their
effect a further act of information~-gathering. In that case the messages are
those which called certain additional items of information to the scientist's
attention (Table F-20). It is then simpler to regard the act of attending to

1The most comprehensive of these efforts is soon to be reported in
Stuart C. Dodd,Edith D. Rainboth, and Jiri Nehnevajsa, Revere Studies on
Interaction, in press.

See alsc Melvin L. DeFleur and Otto N. Larsen, The Flow of Informstion,
New York: Harper and Brothers, 1958.

2private communic ation from Richard H. Orr, M.D., Executive Director,
Institute for Advancement of Medical Communication.
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these additional items as a unit of recording, and not the attention-

arousing messages. In one especially interesting case (Table F-20,
Column 7), the original units of observation were article cited in the
interviewed scientist's own recent work. The scientist then described
where he "first learned of the existence of the work" reported in the
article. Note that the focus is placed explicitly on a message -- that
of the existence of the work -- rather than on the channel (e.g., an
article) which may have carried it.

The reader will recognize here the similarity to the well-known
technique of reference-counting. Reference-counting studies, which have
been excluded from review here for practical rather than theoretical
reasons, do indeed seem to have messages for their units of analysis.

Sometimes the choice of messages for analysis is restricted not
to those having particular effects, but rather to those obtained by
scientists while engaged in some particular activity. In a negative way,
this is done when records are collected on messages obtained "by chance" -~
i.e., presumably, while the scientist was not engaged in deliberate
information-gathering activity (Table F-22, fn. I).l "hen messages are
further restricted to those obtained through particular channels, the
approach becomes indistinguishable from the one based on information-
receiving acts; for example, in the analysis of inquiries to an information

center (Table F-23, Columns 7-9).

3. Special restrictions

Some studies restrict the communication-receiving activities which
they record and aualyse to certain special circumstances, while others do
not apply such restrictions.

a. Place and time. -- Several of the studies call on diariss or

questionnaire respondents to record only what reading they do during
working hours, or while at work, or"™in the library." In view of the lack
of regularity in the working hours at least of academic scientists, and
in view of the proneness of scientists to do a great deal of theirreading—-
not to mention their listening-~ while "away from work, this is a seriocus
restriction. (In Volume II, all such restrictions are menticned in
captions to the data concerned.)

b. Usefulness. —— Some exposure data are, as will be noted in
captions, presumably limited to exposure which was found taseful" by the

V) PSP R S

lporty-three per ocent of the respondents of Studv 119 (p. 59).""""
could recall no case of "ideas or information arising from casnce
inge;"S7% seid they could, tut only 277 were able to describe such an
(Continued on next page.)
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scientist (e.g., Table %-5, Column 2; Table E-6, Column 2). With some

exceptions, it would saem more appropriate to record the receipt of all
information, and to add judgments as to its usefulness, if desired, as a
separate datum.

c. Channels excluded. Mary studies limit their records to

exposure to those channels which are specifically enumerated in forms
or instructions; sometimes this restriction is quite severe, and must be

taken into account when interpreting the meaning of comparative and

percentage statements. Note the use of the symbol XXX to signal deliberately

excluded categories in the tables (e.g., Table -6, Column 2).

4. The classification of channels

The main principle by which exposure statements are ordered in
Tables E-1 to B~lL is the manner in which communication channels are
classified. The following statement, together with the table of contents
to the table volume, may serve the reader as a guide to the tables at the
same time that it enumerates the classes of statements that are made in
the studies:
a, Tables E-1 through E-l contain data about a scientist's

total communication-receiving activity or his exposure to communication

channels not classified in any other way except into oral versus written

communication.

The data in Table E-1, Columns 4-5, are based on scientists'’
own estimates of the relative use they make of various channels. It is
not possible to state to what extent these are estimates of the relative
amount of time or the relative number of acts devoted to each chanpel, or
perhaps of some other implied unit. Some estimation of the value or use
of the information obtained probably also plays a role.

b. Tables E~5 through E-7 classify communication channels
into major types. By this is meant a classification of literature into
Journals, books, abstracts, review publications, and unpublished reports;
plu® the classification of oral comnunication channels, if at all

recorded, into meetings, conferences, and informal conversations. An

occasional sub-division of one of these categories is also included in these

tables by means of explanatory footnotes. Figures on exposurs to mipor °
channel types which are only given in one or two studies are not reproduced

here (e.g., mumber of reprints received).

TContimied Irom preceding page.)

event. (Relatively few scientifically quslified men were included in the
population of this study.) The word "chance" provel to be too vague a
term for this inquiry. Study 116 made a similer erperience with the phrase
"unlopked=-for piece of information."
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ce lLore systematic sab-divisions of channel types are
recorded. in Table E-8 through E-11. Here, for example, journals are

distinguished by language, thelir age at the time of reading, and by
various other characteristics, including the extent to which the presumed
field of the journal coincided with the specialty of the reader. (See
also Table E-10, fn. F.) It should be noted that some of these character-
istics can be attributed to a journal in an absolute sense, while others
are relative to the reader,

Regarding scientists' own estimates of the use of domestic and
foreign journals (Table E-8, Studies 11l and 111), the remarks made in
Item a above apply. Such estimates are to be distinguished from tabulations
of acts of exposure as classified by the diarists (Table E-1l, Study 102);
diary citations of names of journals for subsequent classification by the
investigators (Table E-8, Studies 125, 120; Table E-11, Study 101); and
scientists!' listing of journals by name for subsequent classification
by the investigators or experts (Table E-10; Table E-8, Study 116).

d. Tables E~12 and E-13 concern the range of different
channels of a given type -- for example, the number of different journals--
to which a given scientist is exposed, and the presumed concentration of
his reading on a specified number of channels in each type. Added to this
are reports of the consensus or degree of unanimity with regard to choice
of preferred journals (or other channels) by the rembers of a department
or other organ;zation.

As for the range of different journals read, one should again
distinguish scientists' estimates of the number of journals read (Table
E-13, Studies 121, 115) from the investigator's count of the different
Journals included in records of acts (Table E-13, Study 101; Table E-12,
Studies 102, 103, and 101) or in scientists' listings (Table E-13, Studies
102, 119, 116). By including some data on "preferred"journals, Table E-12
goes somewhat beyond exposure statements in the direction of evaluations.
More of these in Chapter III, Section A.

e, Table E-1L reports some attempted measures of the
intensity with which a given article, journzl, or other channel is perusel.

fs DNot included in this review are reportes on exposure to
particular channels distinguished by name, for example, on the number of
scientists who read some specifically named journal, who have attended




-

~§5~
thy mesting of s particular society, or who read specified abstracting
periodigals (but counts derived from the naming of specific journuis
are inclyded in Tebles E-§ to B-13), Identifications of the "most used"
chgnnel pf & given type (.8, the sbstrecting periodical "most used” by
eash regpondent to s questionnairg are not recordyd here, although some
informption derived from such data is (Table B-12), Also omitted are the
Vvery rarg reports of exposure $o particulsr sections or festures of s
chemnel-{ype: for oxmpl.” the listening to papers versus the listening
to gympogis st meetings, or the reading of particular "features" in
sclentifip joupnals, '
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B. Function (See Tsbles F-15 to F-2L)

It is becoming increasingly recognized that scientists address
themselves to the literature and other channels of ccientific communication
for at least two rather distinct kinds of purposes: one is to keep them-
selves abreast of current developments, while the other is to find ansvers
to specific questions which have already been formulated. ''e shall now
consider reworts on scientists' information-gathering behavior which make
this or other distinctions as to the purpose with which the scientist
addressed himself to a communication channel, or the effect which his
communication act had on him.

As ve sh2ll see, purposes and effects have been classified in
a number of quite different ways; e.g. information used in preparing
lectures has been distinguished from that used in one's experimental work;
the learning of new techniques has been differentiated from the lesrning
of experimental results; and so on. From a practical point of view, the
importance of all these distinctions resides in the likelihood that
diffe... . media, formats, bibliographic tools, .nstitutional policies and
stientists! préctices may be optimally suited, for example, for keeping
scientists abreast in their chosen fields and for furnishing them the
answers to specifically formulated questions. It is, in fact, not uniikely
that steps taken to enhance the performance of some communication functions

vork to the detriment of the performance of others.

1. Purpose, effect, function.

The most frequent technique by which studies of information-
gathering behavior have drawn the distinctions alluded to is to have the
scientist state for what purpose he undertook a particular information-
gathering act ~— e.g., whether he read an article with writing, current
research, or g?neral interest as the "specific purpose in view” (Table
F-15, c&i&ﬁn 4), or whether theoretical statements, data, or procedures
were the "reazon /why library material was/ consulted" (Table F-15,

Columns 5-6). This is a simple technique and, when categories amd instruce
tions are devised with care, it is a useful one. A scientist's conscious
purpose in addressing himself to a channel of comsunication is, no doubt,

related to his manner of approach as well as to the antecedent stimuli
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and sources of attention that reed to ke corsidered to account for his
behavior.

One must, however, remember the very commoen experience that the
information sought is not found; that the information, once gained, finds
uge in quite unanticipated ways; that information is obtained which was
not deliberately sowght when one picked up a journal or entered a meeting
voom; and, finally, that scientific information is obtained on occasions
vhich were not entered for the purpose of information-gathering at all.

In view of the frequency of such occurrences it does not seem satisfactory
to restrict one's view of the accomplishments of the scientific information
system and its elements to what the information-receiving scientist was
aware of before he engaged in the activity corcerned.l

Rather than to ask for what purposs any given Information-
receiving act was undertaiken, it would therefore seem more useful to ask
what effect it had on the recinient. At least one study instructed
diarists to record "what use was made" of the item read, rather than the
purpose for which it was read (fable F-15, Column 1). Records taken at
the time information is received are, of course, limited to those effects
w#hich become apparent immediately; other methods of dealing with "effects"
will be discussed shortly.

Actually we are not interested in all effects of information-
receiving behavior, but only in those which add to the (long-run as well
as short-run) research potential of the information-receiver. It is
therefore appropriate to speak of the "functions of sclentific ¢ommuni-
cation activity" -- meaning thereby the particular ways in which the
activity contributaes to scientific research.

The research actually completed does not distinguish between
purposes, effects, and functions. Attention is usually focused on one
of these categories in apparent unawareness of the relevance of the
others. In the tables and in the remainder of this text, all these
matters will be considered under the single heading "fﬁncuon," although
it is realized that purposes, effects, and functions are not the same thing.

lmhe unanticipated ways in which scientific information is often
both obtained and used, and the apparent role of "chance" and "accident"
in bringing useful information to scientists are commented on in several
of the studies, and is discussed by the reviewer in 116 A, pp. L45-49 and
passim; 116 B, passim.
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2. Ways of classifying functions.

The "ways" in which communication activity contributes to
scientific research can, to be sure, be classified in many different
manners, even if, as seems proper, one limits oneself to those "ways"
which constitute changes in the informational state of the communication

receiver.l

The following classifications of communication purposes,
effects, or functions have been used in the studies reviewed:

a. By the scientist's future activities. -- Some studies

distinguish communication acts according to the later activity of the
scientist in which the information gained was used, or was to be used.
For example, a distinction is made between: reading in preparation of
the writing of a lecture or article; reading in preparation of current
or planned research; reading for general interest (Tables F-15, F-16,
and F-17, Rows 1-3). Study 101 also clocked "reading for retransmittal."
A very specific function of information is that of furnishing the idea
or impetus for a specific piece of work (Table F-2l, Columns 1-2).

b. By the type of message. — At other times a distinction is

made among scientific commnication receiving acts according to the con-
tent of that part of the information that was actually sought or used.
Thus, distinctions are made between acts of reading in which the infor-
mation sought was theoretical statements, results ad data, or methods
and procedures (Tables F-15 and F~16, Rows 7-103 F-17, Rows 6-8).

¢. By the place of the message in the course of the scientist's

total information-receiving activity, - By this is meant, on the one

hand, the effect the message has on the scientist's further commnication
behavior, and, on the other hand, the specificity and scope of the infor-
mation~gathering activity, if any, whose goal the message helps to fill.
One especially significant effect which the receipt of a
scientific message may have on the recipient is that of leading him to
seek out sn additional message. This may be done by calling his atten-

11.e. , we shall omit here a consideration of ths extra-informa-
tional functions of scientific communication, which are likewise contri-
butions to the progreas of scientific work. For example: publications
are an essential element in the reward system of the scientific profes~
sions; conversations with colleagues reinforce ons's faith in the worth-
whileness of one's chosen activity; society meetings provide periodic,
and often salutary, deadlines for the campletion of reports.
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tion to the existence of the second message; by pointing out its rele-
vance to his own interest; or by identifying the particular locus in the
literature (or elsewhere) where it can be found. A number of studies
have considered this function, under the rubric "source calling item to
scientist's attention," while tabulating records on the receipt of the
secord message (Tables F-20 and F-21). These studies do not distin-
guish clearly between the sources which helped a scientist locate a
plece of information for which he was already searching, and the sources
which aroused his interest in a given piece of information for the first
time (see slso fn. z, Table F-18). Related are data on éxposyre to
"secondary sources," as distinguished from "direct" or "primary" sources
(Table E-7, Columns 14-16; Table F-21, Columns 16-23); but it should be
remembered that an outsider's classification of publications into "pri-
mary" and "secondary" ones does not necessarily coincide with their use
by the reader as ultimate sources and as locating tools. Abatracts may
e.g. function as guides to primary sources, or as substitute reading
(last two entries in Table F-19). Sometimes the effect of a message is
not merely to lead a scientist to a particular second message, but rather
to persuade him henceforth to include an entire new subject matter among the
topics he tries to keep up with — his™rea of attention." (Tebie F-2, fn.C).

If keeping up with developments in one's area of attention
is one goal of a scientist's information-gathering activities, finding
answers to specific questions is another, of markedly narrower and more
specific scope. The frequently made distinction between "keeping abreast"
and "searching" (Table F-~19 and Table F~22, Columns 6-11) therefore
falls under the present heading, although it overlape a distinction as
to the activity in which the information is (or is to be) used: my
specifically envisaged activity vs. none (Tables F-15 and F-16, Rows L-6;
Table F-17, Rows 3=l; Table F~18; and Table F-22, Columns 1-5). But
keeping abreast and searching for the answer to a specific question do
ot exhsust the poseible scopes and specificities of information-gathering
goals. Among other possibilities are "brushing up® on the recent years!'
work in an area with which one has not been familiar (Tsble F-24, fn. C),
and doing an exhaustive: litersture sdarch on's. given topic {Telle F-22,
Column 12). The singling out of the "first steps" undertaken in
attacking a research problem mey, perhaps, also be mentioned here
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(Table F=24, Columns 3=6).

d. Refinements and cross-classifications. -- It is, of

course, possible to subdivide some of the categories of informational
purposes and functions even further. Keeping abreast of developments
in one's own primary field has been distinguished from keeping abreast
= presumably to a lesser extent —- in a graded series of secondary
fields (Table F=22, Columns 7~9 and fn. O). Keeping abreast of develop-
ments in the top institutions in one's field has been singled out for
spacial attention, as have searches for specific information in the
secondary fields (Table F-22, fn. H and Column 13).

The types of publications which contained information called
to a scientist's attention by previously received messages have also
been taken into account (Table F~21, Columns 7-11 and 22-23). The
"first steps" taken in the attack on routine and fundamental problems
have been examined sepsrately (Table F-2L, fn. D).}

Several distinctions in terms of future activity, content of
message, and scope and specificity of goal can also be considered simul-
taneously. Different content (theory, data, methods, etc.) may be either
kept up with (Table F-15, Columns 3 and L) or searched for (ibid,, and
Table F-23). The further information called to a scientist's attention
by a given source may keep him generally abreast, or may be immediately
useful in specific activities (Table F-18; Table F-21, Columns 5-6),

e, Systematic classifications. -- A few writers on the sub-

Ject have attempted to develop systematic classifications of the functions
of or needs for scientific information, on either theoretical or empirical
grounds. The emerging categories focus chiefly on the place of a message
in the scientist's total information-receiving activity (Item c above).
Of d 1l the distinctions erumerated above, this is psrhaps the most likely
to bear on the way in which the functions are performed, and hence the
most significant for the planning of improvements in the system.

The reviewer has elsewhere suggested the following battery of
funotions of the scientific communication system: furnishing answers to
specific questions; keeping scientists abreast of current developments;
brushing up; certifying to the reliability of a source of information;
broadening a scientist's area of attention; furnishing reeponses to the

s 2 o g

1In ons study the content of questions received by certain in-

formation centers was categorised, and their conceptual structure was de-
scribed by the number of ditfomt eoncopta 1nvo1vod m esach quut:lon.
Study 126 Ep. 1T1=77). . o ‘o

. : -
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scientist's own statements; and helping the scientist to sssess the posi-
tion of a research topic within the current resesrch market (Study 116,
Chapter III and passim).

Melvin J, Voigt in an unusually interesting and thoughtful
paper based on interviews with Scandinavian scientists and soientific
reference librarians, as well as on "observations ..: gathered in twenty-
five years of work with scientific literature," presents three approaches
to information, corresponding to ‘‘three identifiable needs." The "current
approach" derives from the "need to keep up-to~date with tre ourrent
progress of Zona'_s_/ field." The "everyday approach" stems from the "need
for specific information directly connected with the research work, or the
problem at hand." The "exhaustive approach" is designed to satisfy "the
need to find and go through all of the relevant information on 3 given
subject ... when the researcher starts work on a new investigation and
ees at the time he reports on the results." It will be recognized that
these three categories correspond to what appears in the reviewed data
as "keeping up," "searching for answers to specific questions," and (much
less frequently) as "literature search." Voigt believes that most current
efforts to improve the scientific communication system are of a nature
that will benefit the exhaustive approach, to the neglect of the two
others, especially of the current approach. "Tv many observers," he
writes, "scientists and information specialists alike, the exhaustive
approach is the only one which they seem to think of when they speak or
write about literature use or discuss solutions to its pmblm."l

Egen and Henkle resent a searching analysis of the purposes
or functions of information in scientific research, derived from a-
consideration of the researcher's activities in the various phases of
research work. They differentiate the following: creating a background
or formalised body of systematic knowledge /in each research worker/; a
continuing process of keeping up with new developments ... in the field
of his primary interest and perhaps with a limited number of other
fielde closely related to his own; and knowledge sought once the scientist
has entered into a research situation. The latter class of knowledge-

lyoigt, Melvin J., "Scientists' Approach to Information,"
typesoript, 1959, pp. 2627, 39, and passim; slso his "The Researcher
and his Souroes of Soientific Ir.torutEn" Tibrd, 1959, 3, pp. 177-193.
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seeking is divided into eight categories, derived from a schematic state-

ment of the steps in the research process, as follows:

1

THE RESEARCH PATTERN

STEPS IN RESEARCH PROCESS

1. Perception of a problem.
May arise from observation of
environment or from results of
previous research.

2, Definition, or precise statement
of the problem, with identifica~-
tion of significant elements and
their relationships, assumed or
known.

3. Formulation of the hypothesis.
L. Choice of a method of investi-
gation.

5. Choice of techniques to be used
in gathering and analyzing
evidence.

6. Search for evidence or data.

7. Conclusions concerning original
hypothesis, with corollary im=
plications.

8. Discussion of consequences,
perhaps in the form of de-
sirable policies to be
adopted.

PROBABLE USE OF RECORDED
KNOWLEDGE

Theoretical treatises, or re-
search reports.

Intensive search for prior inves-
tigations of the same problem or of
similar problems, Search for ac-
cepted definitions of relevant con-
cepts, and for verification of as-
sumed relationships, in order to
narrow the element of the unknown
as much as possible.

Knowledge of the literature of
methodology probably acquired earlier
but may need to be refreshed or ex-
tended. Recourse may be to the
general literature of methodology
rather than to the subject field.

As in L, plus: Possible recourse
to the literature of statistics; to
laboratory mammals; to accounts of
investigations in other subject
fields in which similar or adap-
table techniques have been develope dj
or to trade catalogues for avail-
able equipment.

Continuing use of materials: [&!/51
in 5. In social research, recourse
to factual or descriptive literature,
as statistical compendia or works
from a variety of subject fields,
frequently non-scholarly materials,
e.g. NEWSpapers.

May include discussion of ap-
parently contradictory oconclusions
found in other research atudies or
of conflict with theoretical state-
ments found in the literature.

Fossible scanning of polemical
works .

Hertz and Rubenstein, like Egan and Henkle, categorite the

commnication requirements of those engaged in research ope rations by de-

rivation from an analysis of the activities that must be performed. Unlike

ggan, Margaret, and Herman H. Henkle, "Ways and Neans in Which
Research Workers, Exscutives, and Others Use Information," in Jesse H. Shera,
Allen Kent, and Jemes W. Perry,eds., Documentation in Action, New York:

Reinhold, 1956.
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Egan ard Henkle, and most other authors, however, they are noct content to
specify the information required for the job performence of each indivi-
dual researcher; they add to this the communication necessary for the
coordinated functioning of a research team in the setting of larger or-
ganization. The "communication" of which they speak includes not only
"sclentific information" as understood by most of the authors reviewed
here; it extends also to the communication of internal working arrangements,
of orders from management, and so forth, Consequently, most of their ef-
fort is concerned with internal communication within research teams. They
present the following categories of information:1

(1) Conceptual information; relating to concepts and ideas
about. modern physical theory.

(2) Empirical information; either reported by someone else
or observed by the worker. .

(3) Procedural information; the methods of science which are
part of the culture of a given set of problems (e.g.,
social science, physics, etc.)

(4) Stimlatory information; which has established or which
keeps the worker's activities moving in the directionof
work on a particular type of problem.

(5) Policy information; relating to research problems and en-
vironmental problems such as the general scope of his work,
his allowed bshaviur, hours, assistance, pay, travel, etc.

(6) Directive information, with respect to the problem the
group is supposed to attack (proceeding from the team focus
which may be the entire team acting collectively, or a
group leader, etc.)

The three last-mentioned documents are carefully thought out
and rich in insights extending considerably beyond those which can be
summarized here,?

3. Two methodological approaches

Certain methodological issues remain to be resolved in the study
of functions of scientific communication regardless of the manner in which
they are classified. There are two quite distinct questions which one
may ask in this connection. One is of the format "What are the functions
served by a given channel?" For example, are abstracts more frequently
read for the purpose of keeping abreast or for the purpose of finding
a particular piece of informgtion? This approach is followed in Tables
F=15 to F-19. The other question is of the format "What are the comsuni-
cation channels which serve a given function? For example, is it colleagues,
Jjournals, or books which most commonly provide a scientist with an idea for

ljferts, David Bendel, and Albert H. Rubenstein, Tesm Research,
New York: Columbia University Department of Industrisl Engineering, 1953,
(Study 113), pp. 1~6 and pessim.

270 this must be added the pertinent passages of the thought=
ful and insightful analysis by J. D. Bernal, "The Transmission of
Scientific Information: A User's Analysis,” ICSI, pp. 67-85.
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new research? This is the approach of Tables F-20 to F-2i.

It seems to the reviewer that the planning of future information
dissemination smong scientists calls especially for analysis of the second
kind (channels performing each function). The fundamental question that
needs answering seems to be: "Given that such and such a function must
be performed if scientific research is to progress, how is it, in fact
performed? How often is it performed by any given kind of communication
medium or communication exchanging instrument —- and how satisfactorily?"
The research completed to date, howaver, favors the other kind of analysis
(function performed by each channel). It is true that answers to questions
of both kinds can be derived from a single body of data, provided that the
information-receiving act is used as the unit of observation, and both the
commnication channel and the purpose or function of each act are specified.
Such data can be tabulated once so as to show the proportions of acts
using any particular channel which served various functions, and another
time so as to show the proportion of acts serving any particular lunction
which made use of various channels. Even when percentage breakdowns in
only one direction are published, it has in several instances been possible
for the reviewer to compute new percentage breakdowns in the other direc-
tion.l (Compare Table F-18, Columns 5-6, with F=21, Columns 5-6; or
Table F-16, Columns 1-7, with F=22, Columns 3-5 and 1-2.) More usually,
however, this logically simple transformation from one type of analysis
to the other is not possible. This fact is especiall, deplorable because
a number of circumstances seem to militate againat the presentation of
data on the channels performing each functien.

L. Factors militating agsinst analysis of "channels psrforming each

function.”

As long as no deliberate effort in that direction is made in the
design of studies, the following circumstances will conspire to make ade-
quate analyses of "channels performing each function" much lesa likely
than the reverse mad to make transformations from one type of analysis
to the other difficult:

1mu is of ocourse, possible only when original frequencies

or N's as well as percentages are published.
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a., Restrictions to selected channels. -~ Few studies extend

beyond communication-receiving through the written word, and many cover
only a selected number of even the written channels. Any resulting tabu-
lation of the number of times that a given function was performed by
various channels will, of course, describe only those instances in which
the function in question was indeed psrformed by some of the chamnels
included in the study. Instences in which the given function was per-
formed by other chamnels -~ for example, by information coming from
colleagues in various contexts ~- will be excluded. When, however,
data are originally collected by some manner of sampling the instances
when the given function was performed, then a complete breakdown of
channels that have served that function can be given (within the limi-
tations of the sampling procedure).l

b. "Most often'" and "usually" in place of frequency counts., =-

Many statements about functions or purposes of communication activity
are based on scientists!' estimates of the relative frequency of certain
events. These are necessarily gross estimates. Qenerally, in fact,
they merely state what sort of thing occurs "most often", 'more often",
or "usudl ly" -~ for example, whether abstracts are used "principally as
an aid in keeping up, for reference, or both." (Table F-19). Even
when equivalent figures are also given for journals, books and other
channels, it is not possible to transform them into any statement about
the relative frequency with which the various channels contributed, for
example, to "keeping up."

Transformations in the opposite direction are also excluded
when such forms of estimates are given for the channels which perform
a specified function -- for example, from the proportion of inter viewed
scientists who rank each communication channel as "most important in
calling to [thoi_x:/ attention" developments in their primary fields, or
who state that they "depend /on each/ to a considerable extent® for the
same purpose (Table F=22, Columns 6~7), Somstimes scientists are mot

11t is, howsver, possible to exclude information obtained through
certain channels, sven when the sampling is, in prinociple, one of perfor-
mances of a given funotion. Thus, Study 116 (pp. 10=17) asked: "Can you
tell me about the last time you used snother chamel than just the litera-
ture to find the answer to some question that arose in connection W th work?
Half the messages descrided in reply were of & kind not likely to be pub-
lished or ot least mot likely to be indexed. About half of these inquiries
had been addressed to top experts in the field concermed, the others to
colleagues who were close at hand,
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even called upon to make oomparati\ie statements, but to declare simply
whether each channel does, for example, make them "become aware of infor-
mation in /their/ field" (Table F-21, Columns 16-23) == that is, whether
each of these channels ever performs this function at all. The similarity
of this procedure to statemsnts on exposure or non-exposure (pp. 12«1}
above) will be recognized.

c. Sampling difficulties, sleeper effects, chains and synergisms.

It is simpler and easier to obtain a reasonably satisfactory sampling of
instances in which a scientist made use of some particular channel — for
example, of instances of journal-reading -- than it is to obtain a sample
of instances in which a particular function was served. One reason for
this difficulty is, of course, the difficulty of satisfactorily defining
some of the functions in question. Another is the fact that while the
channel of communication of which use is made at any particular point

in time can be rather unambiguously recognized by the scientist himself
or by an observer, the function served by a commnication act is not
easily held in view and may, besides, not be recognized for a long time,
if then. Without an elaborate examination of the scientist's behavior
over a considerable period of time only the scientist himself can describe
thé function of an act; ard it may well remain obscure to him, at ledad for
a considerable period of time. .

Some significant effects of the receipt of a message do not
take place until conasiderable time after receipt of the message has
elapsed. Who has not experienced instances of the relevance of a parti-
cular mesaage not being realized until long after the message had been
received 71 Moreover, functions of scientific commnication are often
performed not by a single act but rather by a chain or network of acts.
Thus, for example, a search for a pisce of information may take a
scientist to a long array of different potential sources, each pursued
on different days; one source leads to another, but whether contact with
any given source will turn out to be fruitful may not be realiszed until
the whole chain has been gone through. At other times the important
effect of the reading of a given article may, for the given soientist,
be that it enables him better to understand a message received from

lror soms exsmples, see the reviewer's Study 116, pp. k2~iS,
and E"’.n
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another source at a later date; and so on. Short of extremely cumber~
some and inefficient observational procedures, such convergent effects
or delayed effects can probably only be recognized by identifying in-
stances in which a given effect has been achieved, and then calling
upon the scientist to reconstruct retrospectively how it came about.t
5. A third approach.

One potentially major way of studying the effects of different
kinds of communication-receiving activity has not yet been mentioned
here, because it is not represented in the studies under review. This
method requires ways of measuring the occurrence of the hypothesized
effect among scientists; for example, 1t requires a way of measuring
to what extent various scientists are, in fact, "abreast" of develop-
ments in some specified field.? Once the occurrence of hypothesized
effects among scientists has been systematically ascertained, it can
be cross-tabulated with the scientists' exposure to various forms of
scientific communication -- either as it occurs in their ordinary life,
or even as it has been manipulated experimentally for such research
purposes. This would make it rossible to state, for example, whether
those reading certain journals are better informed than those reading
others. Such methods have, to the reviewer's knowledge, not been used,
but they have been discussed to a limited extent and must be rogarded
as gerious possibilities for the future. More about this will be said
in a later chapter.

l'l'hoae considerations are important in chosing between time
intervals, acts and messages as units of recording. See pp. 1422
above.

zi‘hn Bureau of Applied Social Research of Columbia University
is planning an attempt to develop such measures, to be applied to
practicing physicians in the course of interviews.

31t is true that exposure to communication chamels has been
correlated with performance, ss rated by oolleagues snd supsrvisors
(Studies 115 and 117:), or as indicated by the amount of one's publica=
tions, standardimed on age (Study 104). (Cf. data from Study 115, Table
E-13; from Study 104, Table P-26) and from Study 117, pp. L8=L9 below)
However, correlations with performance, unlike those with achieved level
of information, would not rresume to specify the particular way in which
sxposure to a channel contributes to resesrch potential. In addition,
thers are serious problems in the measurement of performance and in the
control of factors other than information exposure. (See also Chapter V.)
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C. Performance (See Tables P-25 and P-26)

The effects of various kinds of communication activities, and
their contributions to the progress of scientific work, have il ready been
re-empted in the preceding part of this chapter. The heading
"Performance” is here reserved for the comparison of the results obtained
through specified kinds of communication-gathering behavior with some
explicit or implied standard.

Comparisons of the informational yield of a given communication-
gathering act with the expectation with which it was undertaken would be
the clearest example of reports on performance in this sense, While, as
we have seen, it is not uncommon for studies to specify either the pur~
pose with which a given communication-receiving act was undertaken or
the presumably useful result actually obtained through it, no studies
have been found which report both of these, and in fact few make the
distinction very clear. There are, however, a few studies which tabu~
late scientists' statements as to whether a particular information-
gathering act yielded what the scientist had expected of it or not.
These, showing a variety ¢f question wordings, are reported in Table P-25.

An even smaller number of studies provides some information on
instances of failures of information to reach a scientist, even though
the information was, in some sense, available at a time when he could
have used it. "hile mention was made in the preceding section of col~
lections of descriptions of ways in which a particular communication
function was most recently performed, what we are referring to now are,
as it were, Instances of failures of functions to have been performed.
Scientists' brief descriptions of instances of undesirable duplication
in their work caused by lack of information on research carried out
elsewhere were collected in the course of one study, and similar descrip-
tions of instances in which information had arrived too late were col-
lected in another. A summary of the way in which these episodes were
categorised will be found in Table P=26.

In addition to these evaluations made of particular cozmunica-
tion-receiving acts, and the failure of particular messages to arrive
in time, the studies under review contain a large mumber of reports
based on scientista' verbal evaluations of commmunication channels. These
will be msntioned in Part A of the next chapter,

T ——
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Chapter Three
FINDINGS NOT REPRODUCED IN THIS REVIEW

It has been decided to omit from this review certain classes
of statements made in science information studies. This chapter will
merely state what these classes of statements are -~ they correspond
to Items d end e Chapter I, pp. 6=7 =~ and will briefly enumerate
the principal forms which they take.

A+ Evaluation

l. Opinion polls vs. interview surveys.

Numerous tabulations of scientists' verbal evaluations of
scientific communication facilities have appeared. In the minds of
some oritics these opinion reports seem to be regarded as typical, if
not exhaustive,rof studies-of scientista!sinformation-gathering behavior, at lesst
of questionnaire or interview studies. This identification of communi-
cation research with opinion rolling is a serious error. Research on
scientists' communication behavior, even if based on interview data, need
not be confined *: opinions and evaluations, and may not be concerned
with them at all. Interview data can be and have been gathered on
scientists' communiration behavior and experiences as can be seen from
the material summarized in the companion volume of tables and discussed
in the preceding chaptera.l

Nevertheless, many tabulations of scientists' opinions, evalu-
ations, Jjudgments, ratings, and rankings of communication channels are
contained in the studies reviewed, and many of them rest content to re-
port distributions of these attitudes, with little attempt at interpre-~
tation, This extensive array of data is not summarized in the companion
volume of tables and will not be reviewed here, save for briefly listing
the various forms in which such data have been cast (Section 2 ). Only
where data of this sort are used in conjunction with other data to ar-
rive at inferences which recognise and, in fact, utilize, their subjec-
tive nature, will they make their appesrance in Chapter IV.

lpurthermore, even opinion data can—and mst--be treated as data

to be snalysed, not as conclusions and certainly not as recommendations, as
some oritics seem to believe. Desoriptions of the mMW)‘

opinion or other phenomena are the beginning, not the end, of the survey
researcher's main job, which is to make inferences from "what goes with what
under what oonditions.” For an elsboration of this argusent and counter-srgn-
mnt see Shaw's review and the present reviewsrt's comment in College and
Ressarch Libraries, 1959, 20, pp. 163-6L and L19-20.
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Except when not used in such "higher-order" inferences, reports
on scientists' evaluations of commnication channels are, in the reviewer's
Judgment, of little usefulness to the planning of action of more than
local scops. On the local level, they may be instructive; the librarian
of a particular establishment may be helped in his decision-making by
knowing how the scientists he serves evaluate each periodical on a long
list, how satisfied they are with the various services furnished by his
libraries, and what criticisms they have to meke. On the more general
level, such information does not seem likely to be usemﬁ., although use~
ful ideas may come from the more detailed evaluations or criticisms that
scientists have sometimes been called upon to make of specific features
of different commnication channels.l

2. Forms of evaluation data.

Evaluations reported in the studies under review take the fol-~

lowing forms:

a, Satisfaction with the communication system as a whole. —

In some instances scientists are asked to exmpress their general
setisfactlon vith scientific communications or to rate their own ability
to kesp up with new developments. (Study 122, p. 36; Study 106, p. 140;
Study 116, p. 59).

b. Evaluation of channel types. -~ More commonly, scientists

are asked to give an evaluation of a particular channel type, or to rank
a number of channel typcs as to thelr usefulness either for particuler
purposes or in general. For example, scientists have been asked:

~-to say whether they find scientific sessions of their society
satisfactory, in need of some improvement, or in necd of much
improvement (Study 106, pp. 156, 279);

~~t0 rate on a 8ix point scale from Mesaential" to "no use"

each of eight different comsmnication chamnels, ranging from
official meetings through contact with others to reports and
technical papsrs (Study 11k, pp. L2-43, 9);

-~t0 state whether they "obtained a significant amount of in-
formation in their field from attending meetings", (Study 111,
PP. 229, 23L);

lmhe differential usefulness of knowledge for action on the local
snd general level is discussed in Chapter I, pp. L~ S It should also be
remembered that expressions of opinions are peculiarly sensitive to even
minor changes in the® wording of questions or instructions. This further re-
duces the value of pureily déscriptive acoougts of distributions of dpdniens,
arid maices it oven more diffioult to draw simultaneous inferehocs from a.
multitade of losal studies.

[P, e e s - G e e e e e ——————
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-=t0 clieck wiiether they "depended on each of channel?
to keep up with advances in their field" and o 'how
adequate they find each of these sources" (Study 106,
ppe 279, ks cf, Table F=22, Column 6).

co Evaluation of the quality of particular features, == Perhaps

more informative are the instances in which scientists were asked to evalu-
ate channels separately with regard to certain of their characteristics,
For example, scientists were asked to evaluate as good, medium, or poor,
each of eight features of an abstracting service, ranging from "breadth

of coverage of articles' through "grouping of abstracts in the journal"

to "oversll effectiveness"s (Study 109, p. 8; and 107, p. 7-8)s In this
matter, incidentally, it was found that biologists appeared to be more
satisfied with coverage than with the promptness of publication of
Biological Abstracts, while figures on actual coverage and promptness
called in the investigator's judgment for precisely the oprosite evalua-
tions In at least one study scientists were asked to render judgment

on certain policies of periodical publishing in their disciplines

did they believe that present editorial policies slanted their discipline
toward or away from certain fields "very much" "some," or "not appreciably";
that there was a shortage of good expository papers; that the "referee
system" creates barriers to publications by subjecting suthors to annoying
requirements; and so on (Study 10k, pp.121,132,13L).

Zvaluations of sub-categories of given channel-typee were also
called fore For example, scientists were asked to rete on a six-point
scale the usefulness of basic journals, and again that of applied journals,
in each of four categories of age of publicatiod (Study 1., p.l6). -

de Evaluation of the importance of particular features. --

Scientists were not only asked to evaeluate how well existing media per-
formed in specified respects, but also what the relative importance of
satisfactory performance in these respects was. Others were, in fact,
asked to vote their preferences as to changes in editorial policy and the
like. For example, scientists were asked:

==whether they considered as "essential in an abstraoting
Joumal" of their discipline each of six different charace
teristics, ranging from "complete coverage of the selected
Journals," through fpublication of abstracts within one

year of sppearance of original articles” to "inclusion in each
issue of a full subject index" (Study 107, p. 8)3

~=t0 rank, as to their importence, five features of abstracts,
ranging from "wide coverage of techniml journale” to "maine
tonﬁ of cost to user below five dollars a year" (Study 109,
Pe 3
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~=whether they favored establishing an expository journal;
whether the system of refereeing submitted papers should be
changed in either of two proposed waye; and so forth
(Study 10k, ppe 133-135);

-«to indicate what, in their opinion, distinguished good
from bad review articless Their replies, recorded verbatim,
were classified into eight categories (Study 116, p. 1L3).

e, Pseudo-quantitative estimates. == Some scientists were asked

to perform the difficult feat of estimating "what percentage of their
research information was obtained from domestic as against foreign period-
icals" (Study 11k, p. L6 and 22); or to "give spproximate percentages of
the use of conferences and of scientific literature...if considerable
technical information is obtained from both conversations snd conferences
and scientific literature (Study 111, p. 229)s Some such data are included
in the tables subtmitted herewith (Table E-1, Columns L=6; Table E-8, Study
11).

fo Enuneration of difficultiese. ~- Scientists are sometimes

asked to describe or to categorize the difficulties they have encountered
with specified kinds or channels of scientific information, or with sci-
entific information in generals Scientists were asked, for example,
vhether they found any obstacles in keeping wp with advances made in
foreign countries, and, if so, to specify the languages involved (Study
116, pp. 154=5); or whether they found Soviet information in their field
to be readily avail:ble, and if not, to describe the particular problems
encountered (Study 110B, ps 5)e (It turned out that 5h% of those who did
not consider Soviet information readily available had never tried to
obtain it)e In another instance the scientists were asked to list on a
questionnaire some of the difficulties they had in obtaining required
information and keeping up with advances in their field, Their written
replies were classified into 1l categories (Study 122, p. 53).
g»_Evaluations of particular channels, -- The studies contained

a goodly number of reports of scientists' eveluations, rankings or ratings
of particular abstracting services, particular periodicals and the like,
I;i geveral instances scientists were asked to select what they considered
the best channel of a given type, for example, to state which were the
three most important journals for them to read, Such questions have been
used as a basis for describing the consensus of choice among scientists

in a given department or other unit, and also as starting points for
assessing the conoentration of their reading on particular channels.

These derivative data have been summarised in Table E-12.
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B. Communication Skills and Fractices; Use of Library Services

No attempt is made here systematically to review reports on the
languages scientists are able to read, their keeping a personal index, the
place where reading is done (library, home or laboratory), their delegation cf
literatue searches to librerizns ond similar matterss The following list merely
enumerates the kinds of communication skills, practices, and services on
which data have been collected in the reviewed studies.

l, With information-receiving acts or time intervals as units.

We list first those items which were used in studies using the
diary technique to describe each reading or communication-receiving act:l

Private index, library index, library personnel, accession
1list, bibliography prepared by the library, or notification
8lip from tne library as sources calling an item to the
4iarist's attention (Study 105, p. 159);

whether an article was read in the form of a reprint, in a
journal which was the property of the diarist, routed to
him by the library, requested by him from a library of his
own department, or from another library, etc. (Study 102,
pp. 595 and 632-633; Study 120, pp. 23 and 45 and passim;
Study 11k, p. 27);

whether reading was done in the library, office or labor-
atory, at hore, while traveling on duty, or elsewhere
(Study 120, pp. 25 and 47; Study 114, p. 26);

whether the item was copied, indexed, or otherwise processed
by the respondent (Study 120, pp. 26 and 48; Study 102, p. 633).

whether crmmuriication activities clustered on certain days or
certain hours of the day (Study 101, pp. 60-63).

2. With other units.

The studies contain an even larger variety of statements about
scientists' communication skills and practices, and their use of library serv=-
ices vhichare not tied to particular information-receiving acts. Reports
may state, for exampie, how many scientists have ever made use of a given
gervice; how many possess a certain skill; or how they rate the useful-
ness of one service or another. The following topics are dealt with in
this manner in the studies shown, but this is not an exhaustive list:

Skill in foreign languages, having read scientific works

in foreign languages, having used translation services

(Studies 122, 110B, 104, and 116);

keeping of personal indexes (Study 122);

regularity with which literature searches are pesrformed,
and reasons for their omission (Study 110A);

lsee Chapter II, pp. 12~22 concerning the use of "acts" and
other units of recording in science information studies. Classifications
of reading acts by language in which read have been summarised in Table B-8,
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delegation of literature searches to own assistants or to
library personnel (Studies 122 and 11lL);

vwhere reading is done(Study 119);
when reading is done (Studies 119 and 101);

use and evaluations of library reference services, reference
catalogues, accession lists, bibliographies especlally made
up, notification slips, guidance by library personnel, etc,
(Studies 122 and 111);

the manner of obtaining literature, such as purchasing
books, subscribing to journals, reading reprints, obtaining
Jjournals from departmental or firm libraries, from other
libraries, from private loans, etc. (Studies 122, 11k, 119,
107, and 120).
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Chapter Four
INFERENCES FROM MULTIPLE DATA

This chapter has been reserved for those results of the re-
viewed studies which could not be incorporated into the volume of tables,
because they are based on multiple data, complex computations, or verbal
reasoning from the data. Here are interpretations of the joint occurrence
of diverse phenomena, conclusions from the comparison of rates and indexes,
and inferences from the convergence of multiple evidence. The fact that
it was possible to garner these passages into a single, residual, chapter,
while the bulk of the findings could be reported in tables of one, two,
or - rarely =— three variables, shows how little intensive analysis has
been undertaken in this area., Descriptive statements combining, at best,
two variables, are the rule; possible confounding variasbles are seldom
controlled; and interpretations rare.

The passages below summarize the nearest examples of "analysis
in depth" (cf. Chapter I, pp. 3-U4) that could be found in the reviewed
studies.l Although there is no reason to assume that their topics are
representative of the topics that cean be "analyzed in depth", these
summaries deserve the reader's careful examination as indicators of the
potential yield of intensive analysis of behavior data.

a., Personality, work assignment, and milieu as determinants, -

Several studies report data separately either for scientists engaged in pure
research and applied research, or else for scientiats employed at pure
and applied research institutions. But what happens to pure researchers
in applied environments, and vice versa? Does a scientist's own work and
the milieu in which he works make independent contributions to his com-
munication-gathering behavior? Engineers in the Applied FPhysics Labora-
tory of Johns Hopkins University were found, in general, to'"follow the pat~
tern of the applied scientists, while engineers of the School of Engineering
"yeered in the direction of the pure scientists." This,according to the
investigstors, "demonstrates the effect of type of orgmiszation on methods
of gathering technical information." (Study 111, pp. 230-33).
Does the intellectually more active technologist "read the
literaturs because it helps him to solve tis technical problems, or is it

1put of. also the work of Voigt, cited on p. 31 above.
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merely that he is the type of person who likes to read the literature?"
Study 119 finds claims to have referred to the literature as a first
step in dealing with one's current problem much more prevelant among
those dealing with long-term, fundamental and research problems, than
among those dealing with short~term, routine, administrative and produc-
tion problems. These claims also vary according to the person's age,
his academic qualifications, snd his position in the company. But when
the pertinent figures are standardiszed on the nature of the problem cur-
rently worked on, differences disappear almost entirely between age groups,
partly between academic ranks, and hardly at all between management, pro-
duction, and research parsonnel. The investigators conclude that "factors
related to the individual, and independent of the particular problem,
Zu well lg/ factors related to the problem itself ,.. influence people
to refer to the literature ... but the personal factors appear to be
rather more important than the problem factors." (Study 119, pp. 53=5k).

b. Access to channels as a determinant. ~- The amount of

time chemists devote to reading on the job was found directly related to
the ease of their access to scientific literature. Reading time was
directly related to the availability of Journals at chemists' desks,
to the location of library facilities in the chemists' building, amd to
the existence of company library tacﬂitiesv (Study 101, pp. 56~58). On
the other hand, chemists were found to spend less time in discussion when
they were outnumbered by other scientists in their firms (Study 101, p. 59).
¢. _The latent functions of scientific meetings, —- A paradox
noted by more than one investigator is the regularity with which scien-
tists attend meetings of scientific societies, while they deny with alwmost
equal regularity that listening to papers at such meetings is of any use.
Among the particular features of meetings from which scientists claim to
have derived most information benefit, the role of informal contacts looms
quite large when juxtaposed to that of the offiocial program of the meeting.
(Study 116, pp. 156-6k.) This is true especially for pure researchers
(Stwdy 111, p. 234). Moreover, it is precisely scientists in the cate-
gories of mcst frequent meeting attendance == those most aotive in re-
search ad wost highly qualified academically ~- who most frequently deny
obtaining significant information from meetings (119, pp. 37 and 38).
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One concludes that the functions of scientific meetinge are not those
which ostensibly motivate the bulk of their programs, but other forms
of commnication -~ symposia, corridor meetings, the presence in one
room of those interested in a single area -- as well as extra-informa-
tional functions, such as setting deadlines for the completion of reports.

d. Sending - receiving ratio. —— The amount of time spent

by chemists in sending and receiving scientific information has been com-
pared for both oral and written transmission. In conjunction with es-
timates of the relative time required to read, write or speak-and-
hear a given amount of informational material, this leads to tentative con-
clusions concerning the rate of information exchange between industrial
chemists and other scientific groups, and the relative efficiency of
the spoken and written word (Study 101A, pp. 34=37).

e. Dispersion of relevant information over many sources,

Relationship of dispersion to satisfaction with the commnication system
in different disciplines. —- The average chemist in the sample of Study 116

perceivedmuch of the work relevant to himself as concentrated in a small
number of institutions; the average blochemist perceived his news as more
dispersed, and the average zoologist even more so., In addition, chemists
came closer to agreement in their choice of the "five ,,, institutions most
significant in your field" than the biochemists, and the biochemists
showed greater agreement than the zoologists. Almost exact parallel
findings are obtained when the "three most important journals for you"
are substituted for each scientist's five top institutions. Apparently
there either is greater heterogeneity of interest among zoologists than
among biochemists or chemists; or else it is rarer for an institution
to lead in more than one specialty in moology than in the other two
disciplines. On the other hand it seems that the interests of chemists
are more neatly defined along generally recognised principles of specia~-
lization (corresponding to the division of labor between institutions and
Journals) than is true for goologists or biochemists.

QOreater psrceived concentration ot important work in a few
top institutions or in a few journals was found, as hypothesised, to be
associated with satisfaction with one's ability to keep abreast of scien-
tific developments, even when discipline was controlled (Study 116, pp. 50~53
58-60, 135-136).
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In study 122, by contrast, "The hypothesis that research
workers in large cities with relatively easy access to sources of infor-
mation and more abundant contact with colleagues would estimate their
ability to keep up with advances to be better than those working in the
countryside and in smaller cities was not supported." It should, however,
be noted that this study deliberately excluded those over LO years old,
professors, directors of institutes, "and other persons in top positions
who can be expscted to know personally most of the scientists in their
own field." (Study 122, pp. 32-33 and 36).

f. Familiarity with a source is a stimulant to its use. —-

The countries most often named by a sample of scientists as those "whose
research activities they would like to know more about" are the very
countries from which information is known to be easily available. The
investigatore conclude that "one of the greatest stimulants to the use

of information is familiarity with its source." (Study 110B, pp. 6 and 7)

g+ _Creative scientists are open to external influences. --

"The successful technologist is the one who is open to external
influences, who is aware of the outside world both as something that
modifies him and as something that he modifies."” This is inferred from
the following findings: (1) Many respondents stated that most ideas or
stimlation for new work had not come through any channels of commnica-
tion but rather from their own intuition and thought, but this was es-
pecially true for those who were in fact not working on a current problem.
(2) Having a problem to work on was correlated with general high ac-
tivity including high communication activity. The investigators also
tentatively ascribed to the good technologist "an ability to make use of
chance events", but, according to their own statements, had no satisfactory
way of testing this hypothesis. (Study 119, pp. 58-59.)

The association between the performance of scientists and the
diversity of their contacts with the rest of the world is corroborated in
a very different way in Study 117. The rated performance of scientists
was compared to the frequency of their contacts with the five colleagues
they rated most significant to their work. The correlation is positive
when colleagues differ from the interviewed scientist in attitude and nature
of prior employment, but slightly negative when the colleagues were just
like the scientist himself in these respects. When, instead of five
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colleagues, the single most important colleague was considered alone,
the correlations were positive throughout. The authors conclude ten~-
tatively: "For maximum performance it is helpful to have at least one
clogse colleague with a similar orientation —— someone who talks the
same language ... But one or two such individuals are enough. Tec pro-
vide the stimulation of new ideas, it is important that the remaining
contacts be with people of dissimilar orientations." (Study 117, pp.
313-19.)

h. The necessity of rediscovery and double exposure. =-

Sometimes pieces of work which have been ignored by the scientific com-
munity prove to be highly significant when someone finally stumbles upon
them in the back volumes. Two such instances are described in Study 116,
along with cases of information which had reached a scientist sometime
in the past, while its relevance to his own work did not become ap-
parent to him until it was brought to his attention a second time at a
later date and by another source. It is suggested tentatively that it
is often necessary to publicize information repeatedly, lest it fail
to enter the stream of commnications which will lead to its ultimate
user. From the point of view of the consumer of the information, it
seems sometimes necessary to be exposed to the information repeatedly
before it will make an impact. More knowledge about the prevalence of
such occurrences and of the details of the histories involved would be
necessary to test this hypothesis and to determine the causes at work.
(Study 116, pp. L2-U5.)

1. Utilisation of published articles. -- On the basis of

information on chemists' reading time and on the number of articles ab-
stracted in Chemical Abstracts in a given year, it was concluded that
only about one half of one per cent of the articles published in chemistry
are read by any one chemist. (Study 101, pp. 6, 38, L1 and 65.)

J. Gensral activity level. -~ The overwhelming positive inter-
correlations (among respondents engaged in research) between six items
descriptive of commnication gathering activity, and "working on a
problem," leads the suthors of study 119 to postulate a "general activity
level." This interpretation is bolstered by a factor andl ysis of these
varisbles, as well as by the finding that each of a whole series of
characteristics of readers correlates positively with the presence of
presumably desirable characteristics among the journals they read

-

. N .
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k. Relationships of time allocated to various activities. --

Study 101 undertakes an analysis of time budget patterns, ascertained
by ovservations of the activities of chemists at random moments distri-
buted over a period of nine consecutive working days. Correlations be-
tween the time spent in scientific communication, equipment use, wsnd
various other activities are shown, with ceiling effects controlled.
Thus, for example, it is reported that "as scientific communication in-
creases, all other scientific activity tends to decrease more than
would be expected." (Study 101, p. 50) Since, of course, no actual
increase (change over time) was observed in this survey, the above may
be restated as follows: the more time is spent on scientific commnica-
tion by the chemists of a company, the smaller is the share of time that
other scientific activities occupy among all remaining activities.l
Corresponding relationships are reported for other categories of activity.
(Study 101, pp. 43-50)

1. Reading more does not mean reading less intensively. —

"It appears that there is no conflict between seeing many journals and
reading them thoroughly ... it seems plausible to conclude that seeing
many Journals and reading them thoroughly are both reflections of the
same factor." This is inferred from the finding that those who claim
regularly to see many journals classify as''read" (rather than "scanned")
almost as large a proportion of their journals as do those who claim to
see few (Study 119, pp. 23 and 101).

m. Individual accident -- aggregate regularity. -- The learning

of new developments by "chance" -- (i.e., while not deliberately engaged
in "keeping abreast!) —- is often of great importance to scientists; and
even information which is actively sought not infrequently comes to
their attention through unexpected sources. On the basis of a number of
indications of the prevalence of these experiences, Study 116 suggests
that what appears as an accident from the point of view of the individual
msy be an expscted occurrence from a larger point of view. This receives
some corroboration from the occasional experience that a scientist will

lsmco these are so-called ecological correlations, based on
scatter plots of companies rather than of individual chemists, it is left
open whether the same chemists who spend much time in scientifio cormmuni-
cation devote less of their remaining time to other scisntific activities,
or whether, perhaps, in plants where some chemists spend a grest deal of
time on scientifio commnication, other chemists spend disproportionately
less time on other scientific activities.
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have facts of relevance to his own work brought to his attention through
several routes, each of them "accidental," and each independent of the
others. One such case is described in detail. It is recommended that
the information natwork‘ smong scientists be considered as a system

and that it may be possible to increase the likelihood of desirable
“chance" communication. (Study 1164, pp. L8-L9; 116B, pp. 196-97.)

n, Literature used more for ideas than for reference., =- The

conclusion that "to the technologists in our sample, the main function of
the technical literature is not that of a reference source for consulta-
tion, tut a primary source of stimulation" is reached by the authors of
Study 119 on the basis of the conjunction of a number of separate {indings
which, in their own words, "fall into a more meaningful pattern" when
this interpretation is applied. The findings in question are the fol-
lowing:

Few technologists believe that they can get from the technical
literature useful information in solving their problems;

many technologists say that they get most of the ideas or sti-
mulation for improvements and methods from written materials;

a large portion of articles read and considered useful have
been met with by chance;

very few of the respondents were able to give the title of an
abstracting journal that they have used in the previous quarter
year; when used, abstracts are stated to have been used more
often for current use than for searches;

more than half of those whose firm had a library did not use
it, while those who did use firm libraries were usually satisfied
with them although "by what seemed to be reasonable criteria
the libraries within British industry are generally regarded as
seriously inadequate."
The authors conclude that "there is thus & good deal of circumstantial evi-~
dence for the hypothesis that the literature is used very much wore for
news than for reference." (Study 119, pp. 57-58).

O. Ease of personal communication and satisfaction in different

disciplines. — Personal commnication seems to flow more easily among
goologists than among chemists in the sample of Study 116, and more easily
among chemists than among biochemists. This oconclusion is based on the
following indications: . - -. to

For keeping informed of work at the major insiitutions in their
respective specialties, goologists valued personal commnication
more highly than chemists, and chemists mors highly than bio-
chemists.

When invited to point out weaknesses in the communication system,
75% of the biochemists voiced complaints about publications, as
opposed to 668 of the chemists and 55 of the goologists; g&v
7% of the biochemists remarked on personal contacts while of
4ha ~hamigts and 15% of the soologiste did so.




T et T rcenr oo < o

~52-

65% of the zoologlsis, but only LBE of the biochemists and LS%
of the chemists, said that they would ask somsone when in need
of specific information in their secondary fields.

95% of the zoologists, 80% of the chemists and only 58% of the
biochemists ranked forms of personal communication among the

four channels most frequently calling to their attention develop-
ments in their primary fields of attention.

Several of the biochemists, but none of the chemists or zoologists,
volunteered the statement that psrsonal contacts seldom furnished
them with news of work in progress in other places. Many chemists
and zoologists made statements to the contrary, for example, "I
can keep up via the grapevine."

Zoologists expressed greater satisfaction with the communication
situation than chemists or biochemists,and that in spite of the
fact that they aleo perceived the greatest dispersion of vital
information over many sources. (Compare Item e above)

These facts are conjecturally related to the following structural
characteristics of the three disciplines: recency of their es-
tablishment as recognized parts of the scientific world; in-
volvement in enterprises outside of the academic world; differen-
tial pace of development; number of people and places doing im-
portant research work; rapidity of recent expansion and turnover
in p;gs%m)xel; commnication customs and traditions (Study 116,
PP. hd 3 .

p. Journal characteristics related to the characteristics of

their readers.-- A very thorough and interesting andlysis of the relation-

ship between characteristics of journals and chsracteristics of their
readers is undertaken in study 119. It is first shown that there are
certain correspondences between the findings obtained by three different
interview questions about journal readership. Next, the number of journals
(from a 1ist of 97) in which respondents claimed to have "read or scanned
at least one article during the past year " is shown to be related to the
following characteristics of the respondents: age, number of years with
firm, experience in present work, nature of responsibilities, technical
qualifications (cf. Table E-13). These are discussed in detail and the
question of possible spuriousness of some of these relationships is examined.

Journals are next classified by a librarian according to eleven
different dimensions, including: relevancy to respondent's
spcialty; technical preparation necessary for an understanding of the
Journal; presence of reports on fundamental work; presence of reports on
applied works and so on. The per cent of respondents who had read or
scanned at least one article during the psst year" in the average journal
in each class is shown (of. Table E~10, Columns 1 and 2).}

1Such percentages, to be sure, are affected by the mumber of
Journals in each class which are included in the check 1list. The wore
exheustive the list of journals in a given catsgory, the smaller will be
the percentage of readers having read articles in the average journal in
that category.
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The implications of these figures are discussed, with proper caution re-
garding any inferences as to thc direction of causality.

Then follows a classification of respondents according to eight
different dimensions. The per cent of the respondents in each respondent
category who had "read or scanned at least one article during the past
year" in the average journal in each journal category is computed {(Study
119, p. 83). From these contingency tables a matrix of contingency co-
efficients is constructed, revealing the pattern of relationships
between journal characteristics and reader characteristics (Study 119,

p. 20; cf. our Table E~10, Columns 3-6). The Investigators forego a "formal
factor analysis [ag_/ not justified,” but in view of the remarkable con-
sistency of the signs of these relationships they suggest that a "general
factor runs through the characteristics ... it seems reasonable to describe
/it/ as intellectual activity." The relative magnitude of the contingency
coefficients contributed by each of the reader characteristics is then
examined, and the relative magnitude of the contingency coefficients con-
tributed by each journal characteristic is subjécted to a similar examina-~
tion. Thus it is found that among the reader characteristics "easily the
most important variable is the number of journals read, and this is
followed by use of abstracts and /by bechnicay qualifications." Among
the journal characteristics, "the two most important variables are the
presence of reports of fundamental work and the absence of advertisements."
A note of caution regarding inferences about the direction of causality
follows.

In spite of the relationships, journals containing many
advertisements, containing no reports of fundamental work, being sasy to
read, etc., enjoy higher average readership than their opposite numbers
even amng the "intellectually active" readers -- although leai markedly
“than among the rest. In fact, "there is only one group we have examined
which prefers fundamental journals to non-fundamental, and that is the
group of those who claim to resd more than 20 journals in all.*l The in-
vestigators point out that'™the journal characteristics associated with
the reading of the more intellectually active part of the population are

l'mu study covers "technical grades from foreman upwards", and
the analysis here desoribed doee not single out the scientists as a separate
ocategory.
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precisely those characteristics which tend to go with a low readership
figure -- or, in rough terms, the brighter readers are more inclined to
favor the less popular journals. In this respect the technical journals
follow just the same pattern as general newspapers and magazines!
(Study 119, pp. 11-22.)%

lActually, disproportionately high readership of less popular
Journals by the "intellectually more active part of population" does not
necessarily bespeak a more refined taste on their part ,but would follow
necessarily if two conditions held: (1) the in'bellectually more active
read a larger number of journals; (2) the more popular journals are read
by almost everyone, at least among the intellectually less active. In
that case, the only way one could raise the number of one's journals above
the average would be by selecting some of the less popular ones. Conse-
quently, the less popular journals would loom disproportionately large
among those read by the readers of many journals.

In fact, none of the journals are read by almost everyone, but
the more popular ones, by definition, more nearly approach this state.
("Reading" here, after all, requires merely "reading or scanning at lesst
one article during the last year.") Therefore, at least a part of the
favor in which "brighter readers" seem to hold the "less popular journals®
can be accounted for by simply assuming that they read a larger number of
Journals.

The investigators do not present the number of journals read by
the "brighter readers® ~- {.e., by those ranking high on components of
"intelleoctual activity." They do, however, show that the several compo-
nents are correlated with oné another; and of all these components,
"Number 6f journals read" turns out to be the best predictor of kind of
journal read. One may surmise that the number of readers of a journal
would have been the beat predictor of the characteristics of its readers,
if it had been included in the malysis.

For a systematic discussion of the aritmetic properties of
"popularity,” see Willimm N, McPhee, "Haphasard Exposuwre and Popular

Renown," Public Opinion Quarterly, forthooming.
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Chapter Five
SOME NEGLECTED APPROACHLS

The many different approaches, tovics and research questions that
have been entertained by inquiries into the information-receiving behavior
of scientists have been outlined in the preceding chapters. Here and there,
as the different kinds of past research efforts were identified amd classi-
fied according to a systematic framework, gaps became apparent -- approaches
that seemed both feasible and proemising, yet had actually been little used
or -- in some instances -- not at all. The following pages recapitulate
these neglected approaches in outline form and add one or two further

1
ones,

1. In general:
2. "Fundtions to be served" as the starting points of inquiries, —-

Research which focusses on functions of the scientific communication system
and which asks in what ways each is being met by existing channels of com=
munication, how adequately, and how efficiently (cf. p. 3L). This, in
turn, calls for efforts -- both theoretical and empirical -~ to identify
important functions of the system (cf. pp. 30-33)., Less exclusive atten-

tion to one or two of these functions (cf. p. 31).

b. Interplay of channels; chains of acts; sleeper effects. —- Con-~

sideration of the interplay of events — often distributed over a period of
time and involving several communication channels =— which may have been
necessary to bring a message to a scientists or to make him appreciate ite
relevance to his work. Consideration of the possible relevance of a message
to a man's work which may not become app&ent until some time after the
message has been received (cf. pp. 36~37).

€. Messages and acts as units of recording. Combined research

strategies -- Research which systematically makes messages the units of
recording. In general, more deliberate choice of the units of sampling and
recording and use of new combinations of conceptualisation, sampling and
data-gathering techniques. The following seem worth exploring: acts as
units, weighted before tabulation by their duration in minutes (p, 18);
acts and messages as units in interview studies (cf. p. 15); time sampling

l‘miu list has benefited from a preliminary discusaion with mem-
bers and guest of the Documentation Research Panel of the Science Informs-
tion Council, October 5, 1959.
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of events by observation or diary s with aubsequent interviewing
concerning their antecedents, yield, and/or effects (cf. p. 20).
2. In assessing the effects of information-receiving behavior:

8., Studies of how functions are served, as above,

be Yield of scanning special categories of channels, -- For exam-

ple, investigation of the relative yield of scanning journals close to
one's field of intereat and those peripheral to it, with the thought that
such data might suggest ways to facilitate scanning, or to pull together
for scientists in a particular field leads to information in peripheral
fields,

cs Correlation with achieved level of information.~- Studies of

the effect different patterns of exposure have on scientists! lmowledge.
For example, efforts to identify new items of information that should be of
interest to a large number of persons in a given field and then to test
their knowledge of the information -- perhaps at successive dates -~ or
their skills in locating it. Do those who read certain journals know more
of the developments of a given field than those who read fewer journals

but talk to more colleagues who do? Which group hears of the developments
sooner? (cf. pe. 37).

d. Correlation with performance, -- Controlled experiments to come

pare the progress of scientists on identical or comparable research prob-
lems, while being randomly assigned to various patterns of access to infor-
mation sources and services. Correlations of exposure patterns with per-
formance in uncontrolled situations, which have been attempted, face the
double difficulty of measuring performance on dissimilar tasks and of con=-
trolling statistically other determinants of performance (notably, elements
of scientific curiosity) which are themselves correlated with exposure to
information (cf. p. 37).

8. True diffusion studies, —- Studies that take individual units

of information (messages) and attempt to discover how they percolate
through the scientific community (cf. p. 21) == perhaps by means of meas-
urement of achieved level of information, as above, How long does it take
for news of a given discovery to reach researchers in various fields, at
various types of institutions, with various communication habits? Do mes-
sages that fail to reach significant numbers have any special earsarks?
(Publication in obsoure journals? 1lack of informative titles? Special
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content: progedure, formula, availability of material?) How many scientists
are eventually reached by each kind of news, and what are the characteristics
of sciantists that are missed? (cf. p. 21)s

3. In describing information-receiving behavior:

8., Informal and oral communication.-- Systematic inclusion of

personal communication among scientists in varioua settings and of infor-
mation-receiving which was not planned by the recipient (cf. p. 27).1
Research on the operation and usefulness of scientific meetings and con=-
ferences (cf. pp. L6-LT).

b, Patterns of exposure, -~ Ascertaining the range of channels to

which each scientist is exposed; for example, are heavy journal readers
frequent meeting-goers, or are these two differant breeds ct people? Do
those who read few journals make up for it by reading many reviews, or
not? (cf. pp. 50, 52-5k).

c. Radius of oxposure.=-- Classification of what is read and attend-

ed to by its closeness to the reader's ovn field of specialization. What is
the range, or breadth of horizon, that a scientist scans? How much of his
information-gathering is concentrated on his own field (subject dispersal)?

d. Interpersonal complementarity of exposure == Are scientists

who do not read certain journals, or who do not attend certain meetings,

in touch with others who do? What is added to each scientist's own read-
ing horizon, for example, by the information-receiving behavior of col-
leagues with whom he talks -- either informally, or as fellow-members of a
research team? Do all team members read the same journals, for example,

or is the number of different journals read by the team as a whole substan-
tially greater than that read by any individual?

b, _In accounting for information-receiving behavior:
a. Role and contextual determinants, -- Correlation of informatione

receiving behavior and experiences with the milieu in which the scientist
works and the roles he occupies besides that of researcher. For example,
what difference does it make whether he teaches, serves on research grant
committees, consults with outside agencies, etc.? Do scientists in cer-
tain positions act as relays of information to others? What are the effects
on a sclentist's information-receiving experiences of geographic isclation
from centers of research; being a lone specialist in a given field; pres-
ence of good information services in one's organisation? (of. pp. L5-56).

1l
On the possibility of planned action to enmhance the benefite of
personal and "wnplanned” communication, see Study 116, pp. 16L-172,
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b, Nature and phase of research, -- How does information-receiv-

ing behavior differ.with the nature of the projects worked on? How does
it change through time as one moves from one phase of a project to another?
(cf. po L6).

¢s__Simultaneous consideration of several determinants. =-- What
is the communication behavior of "pure" scientists in "applied" institu-
tions? How do interests, nature of work, and milieu interact in determin-
ing one's communication behavior? Is it primarily a function of one's own
enduring characteristics, or of the nature of the current work assignment?
(cf. pp. L6=56).

In general, more multivariate correlations and more "analysis in

depth,"

This 1ist has enumerated some of the major approaches and consid-
erations that seem to hold promise, yet have been little attended to in the
research which has been completed. The list is not intended as a program
for future research; nor would it be a well-balanced one, since it does
not attempt to recapitulate what is worthwhile in the approaches that have
been emphasized to date, It is simply intended to round out the announced
purpose of this review: to display the variety of research that has been
done and can be done in the flow of information among scientists.

The emphasis throughout has been on general approaches and strate-
gies and on basic methodological issues. A list of more detailed and
specific topics for research has already been submitted in another context.l
Although this review does not constitute a program for further research, it
is hoped that it will be found useful in formulating one. Such a program
must take into account not only the views of other communication researchers,
but especially the views of those specialists who will be ultimate users of
any research in this field: operators and policy makers of the scientific

1
Study 116, Ses especially the pages printed on blue psper, and
Chapter IV,
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communication system. This prominently includes scientific editors,
documentalists, information specialists, and experts in special library
work. But it also includes science educators, officers of scientific
bodies and institutes,and otherss for there is good reason to assume that
the implications of research in scientific information-flow will extend
beyond the handling and processing of written documents; there may well be
call for action concerning conferences, work schedules, professional

1
duties, educational policies, location of institutes, and other matters.

18« footnote 1, p. 57.




- 60 -
BIELIOGRAPHY

A single identifying number, with suffixes A,B was assigned where more than
one publication or document based on the same study was available, Unless other=
wise indicated, all citations in such cases refer to the "A" dooument, which is
generally the more complete repart.

ICSI refers to the Proceedings of the (1958) International Conference on
SeientifIc Information, Pagination, however, refers to Ares 1 of the Preprints,
since the actual Proceedings volumes have not yet become svailable,

Study A, _Studies from which empirical findings were excerpted
Number
101 A Ackoff, Russell L., and Michael H. Halbert, An (_)Erationa

Research Study of the Scientific Activity o m 9
Wimec, UEveganE: Case Institute ol ﬁo%’.[oy, Opera-

tions Research Group, 1958.

101 B Halbert, Michael H, and Russell L. Ackoff, "An Operations
Research Study of the Dissemination of Scientific Infor—-
mtion," ICSI, PPe 87-120.

102 Bernal, J. D., "Preliminary Analysis of Pilot Questionnaire
on the Use of Scientific Literature," The Societ
Scientific Information Conference, 1948, pp. A

103 Cole, P. Fsy "The Analysis of Reference Question Records as

a Ouide to the Information Requirements of Scientists,"
J. of Documentation, 1958, 1L, 197-207.

104 The Committee on the Survey. The University of Chicago.
A S of Research Fotential and Training in the
ﬂaﬁa&cﬁ Scjences, U. of Chicago, 1957, (all

citations refer to rart I)

105 Fishenden, R. .., "Methods by Which Research Workers Find
Information, "’ ICSI, pp. 153-169.

106 Gerard, R. W., Mirror to iology, Washington, D. C.,
American Physiological E’%cIeE, 1958,
107 A Glass, Bentley., "A Survey of Biological Abstracting,"

AIBS Bulletin, January amd April, 1955, (Citations are
To the four pagaa r blished in the April issue, referred

to as pp. 6=9
107 B s Survey of Biological Abstracting, Final
Report to the e8 O oglc cts, Mimeo.
1954,
108 , and Sharon He Norwood, "How Scientists
¢ arn of Work Important to Them," ICSI, pp.
185-187.
109 A Oray, Dwight E., 8 of ios Abstrac = Final rt,
The American ﬁ%&i g ;Tﬁioa, I95§.
109 B , "Physics Abstracting," American Journal of
Eii!“, 1950, Vol. 18’ PPe m?‘hzﬁ-
Halbert, Nichael H., and Russell L. Ackoff. See Study 101.
110 A Herner, Saul, "The Information-~Qathering Habits of Amerioan
Medicel Scientists,” ICSI, ppe 267-275.
110 B s "American Use of Soviet Medical Research"
Soﬁnoo, 1950. 128' PPe 9=15,
111 , "Informstion=Cathering Habits of Workers in

T Ture and Applied Solence," W
Chemistry, 1954, 46, ppe 2

and Mary Herner. See Study 126,

112 and Dewitt O, Myatt, "Building s Punotional
mwu ad r 1954, 20
PPe D)




Study

113

11

114

115

116

116

117

118

119

119

120

121

122

123

12y

125

126

- B -
Ao _Studies from which empirical findings were excerpted (cont! d)

Herts, David Bendel, and Albert H, Rubenstein, Team Research,
New York: Columbia University Department of Industrial
Engineering, 1953,

Hogg, I. H, and J, Roland Smith, A S_Eﬁ of the Use of
Literature and Information in the K, o Branche .
Tnduatrial Uroup Headquarters, fdsley, Warrington, Lan-
cashire, 1959,

» "Information and Literature
Uu 15 a Research and Develo pment Organization," ICSI,
21"152.

Maizell, Robert E,, "Information-Qathering Patterns and

'Creativity!," unpublished doctoral thesis, School of
Library Service, Columbie U., 1957.

Menzel, Herbert, The Flow of Information among Scientists —
orK: a vers au o Social
Research 1958,

s "Plamned and Unplanned Scientific Communi-
cation," I&I, rp. 1689233,

Pelz, Donald C., "Social Factors Related to Performance in
a Research Organiszation," Administrative Science Quarterly,
1956 1’ PP. 310-25,

Scates & Yeomans, Activitiea of Employe

d Scientists and
el

Mon, 1950.

Scott, Christopher, with Leslie T, Wilkins., The Use of
Technical Literature % Industrial TochnoloEE » Timeo,
.2 » .

"The Use of Technical Literature by
mloguta," ICSI, 1, ppe 235-56.

Shaw, Ralph R., Pilot SE on the Use of Scientific Litera-
turo Scien or a gr m at ional
ce Foundation, 1956, (Thioc report covers Study 1
lnd 1ts replication one year later, Study 2,)

lbrmdd, n:l.n, Profouioml Rud : Hnbiu of Sciontiltl

"Study on the Use of Scientific Literature
and Reference Services by Scandinavian Scientists and

Engineers Engaged in Research and Development,* ICSI,
PPe 9-65

Urguhart, D. J., "The Distribution and Use of Scientific and
Technical Information," The Royal Sooiot; Scientific
Information Conference, s DPe .

"Use of Scientific Periodicals," ICSI,
PP - .
Wilson, C. W. J., Use of Periodicals in the

Establishment
»

Herner, Smul, and Mary Hermer, "Determining Roquir-cntl for
Atcmi;lh;;ru Information Reference Questions," IC8I,
PP -




-62 -

B. Documents cited in the text from which no
empirica 8 were excerpted,

Bernal, J. D., "The Transmission of Scientific Information:
A User's Analysis," ICSI, pp. 67-85.

Egan, Margaret, and Herman H. Henkle, "'ays and Means in Vhich
Research Vorkers, Executives, and Others Use Information,"
in Jesse H. Shera, Allen Kent, and James W. Perry, eds.,
Documentation in Action, New York: Reinhold, 1956

Herner, Saul, The Relationship of Information-Use Studies and
the Desiin of Information Storav;e and Retrieval Sjstems,
iHimeo., epared for home Alr Developmen nter, U. 5. Air

Force, by Herner and Company, 'ashington, D. C., 1958.

Voigt, ilelvin, Jr., "Scientists' Approach to Information,"
typescript, 1959.

"The Researcher and his Sources of Scientific
Ihformation," Libri, 1959, 9, pp. 177-93




A M,

- e ) i e el aam

...A JS—,

REVIEW OF STUDIES IN

THE FLOW OF INFORMATION AMONG SCIENTISTS

Volume II: Tables

Prepared for the
National Science Foundation

.BUREAU OF APPLIED SOCIAL RESEARCH
Columbia University
January 1960



BUREAU OF APPLIED SOCIAL RESEARCH
Columbia University

Bernard Berelson, Director

David L, Sills, Director of Research

Review of Science Information Studies

Herbert Menzel, Study Director
Louis Lieberman, Research Assistant

Joan Dulchin, Research Assistant

© o S £ o



[

IRy s S O

r——

_— e

e e e SRR AN OO,

CONTENT

th‘tionmﬂmbolﬂo.-ooooonctooncooonnl il
gzom

TABIE E~1 - Exposure to all channels combined
Exposure to written and oral channels compared

TABIE E~2 - Reading time per week
TABLE E-3 =~ Reading acts per week
TABIE E-lj - Time per reading act
TABIE E-§ - Exposure and non-exposure to each channel type
TABLE E~6 - Acts or time units devoted to each channel type

TABLE E~7 - Exposure to channel types, by characteristics of scientists
and their institutions

TABLE E-8 ~ Country of origin an! language of the literature read
TABLE E<9 - Age of publications read or scanned
TADLE E~10

Other characteristics of the journais rsad

TABLE E-11 « Concentration on own field

TABLE F-12 - Concentration on particular journals or scurces
Consensus in choice of Journals or sources

TABLE E-13

Number of different journals read or scanned

TABLE E-14

Intensity of exposure
Punotdon
TABLE F-15 - Functions served by reading

TABLE F-16 - Functions served by reading in publications of diverse type
and age

TABLE F-17 - Functions served by reading, for different categories of
respondents and their institutions

TABLE F-18 ~ Functions served by reading of literature to which attention
was called by different sources

TABIE F-19 - Functions served by reading abstracts

TABLE F-20 -~ Sources calling items of information to scientists' attention

TABIE F-21 - Sources calling items of information to scientists' attention,
by type of respondent, type of publication called to his
attention, and purpose for which read

TABLE F-22 - Chamnels serving to kesp abreast vs. to find answers to specific
questions

TABIE F-23 - Charnels serving to find answers to diverse types of questions

TABIR P-2); - Chamels serving diverse functions other than "Keeping abreast®
or "finding answers to specific questions"

Perforaance
TABLE P-25 - Perceived yield of communioation-receiving acts
TABL® P-26 -~ Information which omme "too late"

“wd e



R

e e e e

ORI, J—— mn—— P

Gl S N S G N G e

Notation and Symbols
used” in Tables

Important qualifications in companion volume. These tables are intended for

rea conjunction W 3 companion volume of text, which contains important
caveats regarding the interpretation of the data here reproduced, often in
abbreviated form. The companion volume also explains the organization of the data
and some of the terms used here, lists complete citations to the original documents,
and discusses their methodologles.

Figures in .ﬂw one table not fully com;gable. Bach table juxtaposes data from
nany s T} ar on any one subject. ause studies differ from one
another in populations, definitions of terms, and many other methodological points
(see text volume), the figures placad side by side in any ons table here are not
fully comparable. A conacientious effort is made to record the crucial matters in
the captions, supplemented by footnotes. Nevertheless, full justice could not
always be done to the operations underlying each datum.

"Additional data." Footnotes grouped together under this heading reproduce or
cite data pertinent to a given table which could not be accommodated in the body
of the table,

Information in column headings. In each table, a legend -- usually, a column
headlng — precedes the data Irom each study. It contains the following
information, reading from the top:

(1) A code number identifying each sg_ug!, and refsrring to the bibliography
in the companion volume; Io y the e number of the original
document from which the data are taken. E;n*en material from many
di.fferent pages is included in one column, page numbers appear where
appropriate.

(2) Authors' names; year of publication, if more than one study by the same
authors 1s included in this review.

53; A conoise definition of the population includsd in the study.

L) Explanation of the data reproE\Emea, showing units of observation and
measurement, bases of computation, etc., as far as possible. Data

ed by direct observation, self-observation, withdrawal records,
and records of inquiries will be easily recognizdd by the wording of
this explanation. The words "diary"” or "diarist" appear in the legends
to all data coming from diary records. All other data originated either
in self-administered questionnaires, or in personal interviews; for a
distinction of these two, see bibliography.

(5) If epplicable: designation of sub-categories of population or events

Footnotes. Footnotes are symbolized in four different ways and grouped accordingly
for the reader's convenience:

(1) Small letters starting with "a" denote elsborations of mstter generally
included in column headings, especially as déscribed in Item (L) above.
(2) Capital letters from the early part of the alphabet denote additional
data (other than minor subdivisions of row categories).
(3) Small letters starting with "s" denote elaboratioms or qualifications
of row headings.
(4) Capital letters from the late part of the alphabet stand for other notas.
Capital and small versions of the same letter (for example, m and M) are never
used in the same table.

ty cells. There are frequent instances of categories (rows) for which figures
aré not given by all the studies represented in a table. In the intorest of
clarity, the following convention is followed:

(1) A blank space or dash -— indicates an sbsence of data for a given category,
which in no way affects the data given for other categories in the same column.
(2) A tripple XXX indicates that the oeses Which would fall into the given
oategory have been omitted from the tabulation, including totals, bases for
percentaging, etc.
(3) A triple dot ... indicates that the cases which would fall into the given
category (according to definitions used in other columns) have been assigned
w :: otml categories in tb: ;u. column.
ac report of "sero" is a indicated the digit, 0, never by a
blank space or other symbol. tmiye i it 0 d

When the dletinction between the last two classes is in doudt, the triple dot is
used. This is the case in a Yer of the instances whers categories were constructed
by investigators from replies to "cpen-ended" questions.

W. Page musbers refer to original docwssmte, Table pumbers refer

-u-
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TABLE E-1 -- Exposure to all channels combined. Exposure to written
and oral channels compared.

101; pp. 24, 30

Ackoff & Halbert
hemists in universities or industria
orgenizations with § or more chemists
in 150 US metropolitan areas

Type of Orianiutionm'

Univers 1ties® Industrial

or gani zatiors

o

Hours per week spent
in scientific communi-
cation (both in and
out of work-area and
1, working day) . 16.5 hours

Percent of chemist-
moments in work-area
during working day
which were devoted to:

2. Scientific communication  23.5% 32.06°
Receiving oral scientifio
communication
3, (1istening )t 7.6% 13.7%

Receiving written scien-
tifio communication
k. (reading )Y 4.3% 9.3%

Receiving scientific
. communi cation®™ 11.9% 23.04

Notes about column headings

& "p sommunicative mct. . . is defined as any reported verbal or
written transfer of information, where information. . . is
used in a broad sense to include any kind of message.,. .
Each group member reported his contacts and other activities
for approximately 20 fifteen-minute intervals randomly
selected over a five-week period."

brhe figures for industrisl orgenizations "represent our adjusted
estimates based upon data obtained from both surveys" (p. 25),
i.0., from a 1957 survey with the aid of observers, and a 1958
survey based on self-cbservation amorg a sub-sample. The
manner of adjustment is not specified. The figures for univer-
sities are based on the cbserver figures only and are "unadjusted.”
{cf. figures for "scientific communication--in-time" on pp. 24,
26, and 30.)

%The sorresponding "unadjusted" figure is 26.7%. (p. 26).

Additional dats
DFigurol also given by field of research (121, p. $8; 110, p. 280).

nCcu-rupcmu,n; figures for "sending oral," "sending written," and
selected other categories are given on p. 30.

Foorrelaticns of the time allocation of chemists with oharacteris-
tios of the oampanies that employ them are shown on pp. 83-87.
E.g., more time is given over to soientifio comminication in
petroleum than in pharmaceutical companies; unpublished material
ocoupies more time in oompanies engaged in applied research than
in those engaged in dasic research; where chemists are surrounded
by more nom-chemioal scientists, the chemists devote less of
their time to scientific commnioation in general and to group
discussion in particular, but mcre to reading published material.

e
Also given separately for Barth Sciences, Mathematios dics, Chemistry
Blology, Engineering, Medicine (pp. 230-331). Physies, ’



TABLE E-1 (Continued)

112,pp.75-4, 91-2
Hertz & Rubenstein
essional re-

121, p. 87
Tornudd, 1968

Bl.nIlE =¥ tmIlE

soearchers in 9 indus- junior research

trial research and
development teams

workers

Average number of
communicative acts
(scientific and

other) per l5-min-

Ledlan respon-
dent's estimate
of the impor-
tance, to hinm,

110, pp.280-231

Horner, 1954
Professions]l members
of solentific divi-
sions of Johns
Hopkins University.
(50% had dootoral
degrees

an respondent’s

estimated "percent-
age of use of scien-
tific literature"

—_— ) e e

B ]
——

pr—

cunl @l N BE N &S

ute period® of professional (as opposed to con-
literature (as ve-,sations and
opposed to oon- oonferences DG
versations,
correspondence,
meetings,
courses, and
study tours
t-3) (6)
Danieh Pimnish
1. All resvondents 75-80% 75-80% 60%
Type of institution:
2. Academioc 80-86%  85-90% 508"
3. Research 75-808  70-75% 8oXY
L. Industrial 70-75% 75-80% -
Respondent's work:
5, Fure research 75%
6. Both 6“
7. Applied research 50%
I
Rank: l Notes about row headings
8. Supervisors +85 ZConsists of the categories "receiving, oral,"
and "general discussion, " the latter account-
9. Professicnals .68 ing for about two~thirds of each figure. The
10 statement (Study 101, p.S4) that "the indust-
. Assistants +83 rial chemist spends almost twice as much time

at work with recorded information as with
oral' is contradicted by the figures given on

Size of Teanm: pe 30, unleas "general discussion” is ommitted.

11. 2-4 members .38 Yconsists of the categories "receiving, writ-
ten" and "reading for retransmittal.”
12. 6=-8 members .91
x
Consists of the sum of the two preceding lines
13, 9-11 members 63 and is equal to the category "scientific !

communication” minus the sum of the categor—
ies "sendl oral” and "sendi written.”
Tasks assigned to team; sencing, or neing "

'End.nnro in the Schocl of Engimoring
n).

Many short-run (predominantly a teaching institutio

problems assigned

1,  individually .68 VEngineers in the Applied Physics Laboratory

full- .
Fow long-term pro- { time missile development)
blems assigned to
b group as whole %2
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TABLE E-2 -- Reading Time per week.
From time re- From retrospective

corded for estimate on selfi--
each reading . administered
From observations act in a diary questionnaire
at random moments '
0L, p. 30 120
Ackoff & Halbert Shaw
emists in uni- Solentists and engineers on research

versities or indus- staff of US Forest Products labora-
trial organizations tory (G5 5 to GS 14)

with 6 or more

chemists in 150 US

metropolitan areas

Parcent of chemist- Average hours per Average time
moments in work- week devoted to spent per week
area during working reading acts Ea on library
day which were d_:- materials"
o
voted to reading (Diary) (Questionnaire)
Study 10 Study 20 Study 1¥ Study 22

Y
.28  p.49,36 p. 14 p. 36
(1) 557 37 (4) (5)

All respondents - 1.9U 1.6U 4-5" 3-4
Type of institution:

University 4.3% - - - -

Industrial 9.3% - - - -

Rank of scientist:?

High 3-4 7-8 7-8
Hedium high 1-2 5-6 3-4
Medium low 1-2 3-4 3-4
Low less than 1 1-2 3-4

Notes about column headings

® Instrurtions specified that "very brief references to working tools (say
1 minute or less) need uct be recorded.”

byith respect to "working dey" or "in-time," Study 101 states (pp. 14, 30):
"Relative to this method of observation, the work weok of the chemist
consists of 27.5 hours, five days of five end one-hal® hours each." The
reviewer acsumes that this constitutes a definition of the hours during
which observations wers made, not an empirical duscoription of the time
chemists spond in their work area. Since the latter is not indicated,
presentation of the above peroent figures seems prefersble to conversion
into hours.

°"Reading" here is made up of the onto#oriu shown in Study 101, p. 80, as
"reading for retransmittal,” plus "receiving, written."

D Additional data

Study 116, (¥aizell--research chemists of a -arge chemical company) hed
supervisors rate chemists as "high," "middle," and "low" in ocreativity.
56%, 20K, and 19% respectively, stated that they spent more than five
"heurs per week on the job. . .reading and comsulting the technical
or solentific literature (othier than reports and oorrespondence).™
77%, 61K, and 63%, respectively, stated that thoy spert more than 2
hours per week at home in similar activity. Creativity rating and
having a Ph.D. made independent contributions to these differences.
(Questionnaire--pp. 45, 48, 66).

Eplso given separately for routed and non-routed material and by respondent's
discipline.

F

Also given separately for researchers according to their om acoount
in science (5.9 hours), in appgrd‘.odoim (L. & hours), and in both
(6. 21&-); Instructions read: "Pure soience stops before any aspeot of
F!‘Od\l Ofle.



Table B2 (Continued)

From retrospective estimate on self-administered

estionnsired
l 21'{5'2, Fe 836 121, p. 8
Bernal Tornudd, 1963
Solentists &t Cem- Bolentlsts &t the
I bridge University Mellon InstituteV
and various British
research organiza-
n tions
Zverage "estimate of Kverage number of
the time spent per hours per week read-
I week on 'the litera- ing or consulting
ture.'" material in the
{ library
i (s) (7)
1. 5.3 §.2F
2. _ 5.6Y
3. 5.1%
L. 5.1
5. 5.7
6. 4.3
T. 4.9

Additional data

%160 given separately for Chemistry, Engineering, Bot. Science and
R‘y‘io', (ppo 28, 49. 36.)0

Hi1e0 given separately for Chemistry, Engineering, Bot. Science and
Physics, (pp. 14, 36 Percentages to be oamputed).

s Notes about row headings
The four ranks, readi t, are:--for Study 120;

GS14, GS 12 and 13; GS 9 and 11; @8 5. (Figures for GS 7 are
omitted here.) For Study 102 the four ranks are: professors and
directors; lecturers and assistant directors; senior research
workers; junior research workers.

Yeonsists of "Cambridge," "Mediocal Research Council," and "Rothamsted."

XConsists of "Depsrtment of Solentific and Industrial Research," and
"Industrial Research laboratories."

"eighted average for the severel ranks computed by the reviewers.

Otner wcles

vkoludu technicians. "The primary field is chemistry and chemioal

technology. . « the preparatory stage of each fellowship inoludes
a oritical ltu;.v of the literature." *

U,
Computed by the reviewers by dividing total minutes per 2-month and
l-month diary period by &0 thuthomﬂorofdirrw (105 and
101) times the mumber of weeks (asouming 1 month equals 433 weeks).
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TABLE E-3--Reading acts per week

ALl respondents
Rank of Scientist:Y

High
Medium high

Medium low

Low

- Scientist's work:

Pure research

Applisd research .

Institution devoted
mainly to:

Fure ressarch®

Applied research”

120, pp. 5, 66
Shaw

Soientists and
engineers on re-
search staff of
US Forest Products
Lev (G8 6 to 14)

Average number of
reading sots per
diarist per week

Study 1 Study 2
ay (2)
5.8 4.8

- -

- -

114,pp. 26-27
Hogg & Smith
go!.&!l;l and
technologists in
R&D branch of UK

Atomioc Energy
authorit

Average number of
aots of reading in
specified kinds of
literature, per
diarist per week

not in- including
cluding abstracts
abstracts

) (4)
7.2 7.7
19.5 20.7
7.8 8.2
6.2 6.8

Notes about column headings

8Diarists kept records of reading four kinds of literature on as many forms:
"Abstract journals, etc.;" "Periodicals (journals, review gournals, pro-
ceedings, transactions of sgoieties), etc.;" "Reports etc. and Camittee
Papers (not mirutes );" and Textbooks, Symposia, and Annual Reviews."
Diarists were instructed to-"confine your record to the kinds of lit-
srature shom;. . . we have cnitted data tables and handbooks,
diotionaries, patents, standards, etc."

bPigures in Column (6) are based on Diary Form A, intended for "ourrenmt issues
of journals and abstracts lookeé through to see whether they coutain any-
thing of interest, and individual papers resd in deteil." Pigures in
Column (7) are based on Diary Form B, intended for "back or current
pumbers of journals, or reprints, oomsulted with a specifioc purpose in

view."

Additional data

Calso given separately for physioists, engineers, chemists, biochemists, and

biologiets.

Drso given separately for Chemistry, Engineering, Bot. Sclence and Physics
(pps B, 585 Perocentages to be oomputed ).
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TABLE E-4--Time per reading act

120*
Shaw
Solentists and engineers on research staff of US

verage ng
act in a diary

Was material spontanecusly routed to the respondent
by the library?

Routed Non-routed Total
Stud* 1 Stud* 2 Stud* 1 Stud* 2 8tud¥ 1 Stud% 2
All resding aote
1. _(pp. 28,49) - 12.2 12.0 41,3 37.2 21.0 20.2
Scizntist's VWas publica-
presant tion devoted
fisld of to a subject
work identical to
solentist's
present .
field of
work %
(pp.  (pp. (pp- (pp. (pp-
. 29-30) 50-51)  31-32) 52-53) 40-41)
2, Chnnlstry own field 14.3 18.5 49.7 42.1 -- 26.2
all fields 12.1 12.1 65.8 36.7 - 19.8
3s En_ircorirg own field 8.9 6.8 47.4 33.7 -- 19.8
all fields 12.0 11.4 38.9 41.9 -- 1s.9
4« Boteny own field 24.6 33.5 29.8 28.3 - 29.6
all fields 12.4 12.8 34.0 34.1 - 21.0

Notes about column headings

*Instructions specified that "very brief references to working tools (say 1

minute or less) need not be recorded."
Notes about row headings

¥Publications (not speoific articles or chapters) were clasaified as to sudb ject
socording to "a modifioation of the U.S. Department of Agriculture system."
In Study 1, twenty-two subjeot classes were used, inoluding the three shown

above; in 8tudy 2, twenty-four.
Other notes

Ysopcrnto figures for physivists arc anitted Rere, as only two physicists
partioipated.

[T
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TABLE E~5 --Exposnre and non-exposure to each channel typoJ

122, p. L2 119

Tormadd 58 Scott & Wilkins
Banlsh-Finnish  Teohnical grades Irom Yoreman upwards
Junior research in British electrical or electronics

workers indus
¥ TusIng" Temenmbering use~ Mseeing regu~-
ful informstion larly," 'making use

obtained frow'each of" or Yattending"
of 19 listed ghlnnel

types (p. 60)
[09) (2) 37

Channel Type:
1. Journals 99% 6382, k1 4 90%*  (p. 13)
2. Books 9% 28, 6% -
3. Abstracts 83g4 33% n®  (p. 3L)
L. Reviews 63% 35% -
S. Unpublished reports 61% - -—
6. Meetings - .ee : koge  (p. 37)
7. Conferences or

lectures - 3288, 54T 3994 (p. 36)

Notes about column headings

BList any "journals.../of/which you see nearly every issue."

buyake use of abstracts" (But only 21% were able to name an abstracting periodical
used "in the past quarter year.")

Crpttend any technical or scientific society meetings."

Cnattend" at least one "external conference or course in a year."

®check any journals /listed/ " which you regularly acan."

f "regularly scan any periodic abstracts, bibliographies, indices, or reading lists,"
E"regularly scan any anmual review volumes."

hrist any "scientific meetings and conferences attended during the last 12 months."

118t any seminars, colloquia, etc., which they "attend in the Universiiy" at
least once weekly during the academic year.

Additional data

Jsee also Table E-7 for figures from Study 111 (Herner 1954), which can only be
given for thiree categories of scientists separately.

x‘Ik:rroaponrl:lng figures are also given for eleven additional channel types.
Lla1s0 given separately for Biochemists, Chemists, and Zoologists
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“anrp 2.7 oo (Combinued )
112, p. 4980 116, pp.l42, 147, 189
Hernex" Z Myatt '64 ' Menz;I ’ Diverse other studies
T Tentists end englneers Bilochemists, Chemists Te¢ footnotes N = 1
fu orsa comuiny engaged and Zoologists on

in rocket fuel roesearch Columbie U. Faocult
7 using in past year ¥ scarning, reeding, L
or attending regalarl
See footnotes N = I

- O 5) (D]
Lsm* 100%° -
2.96%", 857 - -
3.69%° 65799 (p. 1L7) 88-987N, ama¥, zal
1e25% 7548 (p. 1L2) 7691
5.85% - -
6e-- 8o%Ph  (p. 159) 55-672%, 2677
- 5%t (p. 28) 16!

Notes about row headings

?Trade Journals

Ylearned Society Journals

¥iesearch Journals, 75% used technicel news, or house or trade publications.

Wpuference Books , Handbooks
VText or Instruction Books, or honographs

Upbstracts and Indices

tAnnual Review Volumes

8Conferences
TLectures

975% also regularly read abstracts of papers given at certain meetings when thsy
cannot attend them.

P30% had attended society meetings during the past 12 months; 55% had attended
conferences; 87% had attended one or the other or both (p. 169).

Other notes

%uly 43% were engaged in "research, development, or design, with or without other
duties.” Another 40% were engaged in "production, supervision or inspection."
Only 39% hed eny university degree or "technical qualifiocation.”

N107--Glau, p. 6, 1966--per cent of several samples of American biologists
"meking any use whatsoever of abstracts of the biological literature"--
(questicnnaire).

M102--Bernn.1, p. 636--"Do you read abstracte?” "Do you make use of reviews?"
(Scientists at Cambridge University and at various British research
organizations--Questionnaire).

I‘114--11055 and Smith, p. 26--diary indication that at least one abstract in a
2-ronth period was consulted (scientists and technologists in R&D branch
of U.K. Atomic Energy Authority.)

Klll--Herner, 1964, p. 234--656% of applied scientists and 67% or pure soientists
“regularly attended" (Professional members of scientific divisions of
Johne Hopkins University; 50% had dootoral degrees--Interview).

J118--Scates and Yecmans, p. 3--"engaged in...meetings of professional societies...
during this past year." (Scientists and Engineers at Fhiladelphia Naval ship-
yard; only 41% had college degrees.--Questionnaire.)

I118--3cates and Yeomans, p. 3--"engaged in...lectures...past year. (3ee Note .)
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E=B--Acts or time units devoted to eaoh channel typeEF

TABLE
114, p. 268 105, p. 158°
Hogg and Smith Fishenden
Sclentists and tecanolo- Solentists in "honor gra-
gists in R&D branch of duate" grades at Atomio
U.K. Atomic Energy Energy Research Est.,
Authorit Harwell
Average nuuber of reading Per cent of "useful items
acts per diarist in 14- of information" obtained
day pericd in 2-month diary period
from eachi channel type
— (1) - (@)
Channel type:

l.Journals 5.2 50% ,

2.Books 4.0Y 9

3./wustracts .9 D.0,0.¢

llieviews XXX 4

S, Unpublished reports 5.3 37

/s Cther litbrature h.5.0id XX

100%

Nstes about colwn: headings

a11); called for entries only for the reading of "abstract joumnals, etc.,"

"periodicals"” "reports, etc. and committee papers," and “textbosks, symposia,
and annual reviews." Tieading of other matter, such as "handbooks, patents,
standards, etc." was to be omitted. In 11k, the figure given for abstracts
refers to the average number of times abstracts were consulted in the 1k~
day period. The figures given for Journals, books, and revorts refer to the
number of titles or issuss; an issue of a journal which was read iwice during
the 1h-day period, for example, would be counted only once. However, the
number of different articles read (5.2) is not much larger than that of
different journal issues read (L.0).

kl’)‘)’ called fur an entry for sach different "report," "published paper,"

"review, " or "onk." (For abstracts or other locating media, see
Tables F-20 and F-21.)

%120 instructed diarists to fill out a card sach “time" literature was used, but

allowed a singls card for publications used intermittently. 120 and 101
called for citations to all items read; categorization was psrformed by
the investigators into 30 channel types (120) and 7 channel types (101).

- dme distribution of reading time over the channel types shown is taken from the

"unadjusted" figures of the 1957 survey. For ths second column, the figures
were changed by the reviewsrs so as to total 40 per cent, since reading

time constitutes LOX (9.3 divided by 23.0) of scientific commmnication
receiving time according to "adjusted estimates, " the remainder being made
up of "receiving, oral" (16%) and "general discussion” (LL%). Cf. Table E-1,
including fn. b,

" Lustaictions in Study 119 called for a reepnnse vnly for one "articls," but the

i".mno actnally nammed wore nntagorized by the investigators intc 8 channel
ypes,



TABLE E-6 -~-(Continued)

119, p. 27°
Scott & VIilking

120, pp. 17, 38°
Shaw

101, p.37°
Ackoff & Halbert

Technical grades from fore—

man upwards in British
electrical or.electronics
industryN )

Scientists and englneers on
research staff of US Forest
Products Lab (GS 6 to GS
14)

Chemists in industrial or-
ganizations with § or more
chemists in 150 US metro-
politan areas

Per cent i1nterviewees for
whom "most recent article
of direct use or special
interest" appeercd in
aach channel type

Per cent of reading acts
devoted to each channel
typeH

Industrial "chemist-
mements" devotsd %o each
channel type

7% of those % of Study 1 Study 2 as per cent as /% cf all

recalling an total” 2-month l-month of reading Sci. commun.

urticle® diary diary time in reo. time in

periocd period work area work area dur-
during work- ing working
ing dayd da
(3) (4) (5 (&) (7) (8)

1. 73% 52% 68" 60%Y 47% 15%

2. U 3 9 14 16% et

3.- 1 1 6 7 108 48

Lo aee . ves e .

5. 0 0 124 1 15¥ 6F

6. 22% 15% 5 2 132 53

© ioog 71% © 1C0% 100% 100% a0d

Additional data

Fstudy 116 (kienzel), p. 159, reports that biochemists, chemists, and zoologists
on the Columbia University faculty attended a median of 1,36 society meetings,
0.78 conferences, and 2.16 meetings and conferences combined during the 12
months preceding an interview. Figures are also given separately for each
discipline.

GS‘c,udy 121 (Tornudd 1953) reports scientists indicating an average of 2.9 hours
per week ‘reading journals and other primary material in the library" and
2.3 hours "consulting reference material in the library". The corresponding
figures for those engaged in "pure science' are 2.7 and 3.2 hours; for those
in "applied science," 2.8 and 2.0 hours; for those engaged in "both, " 4.2
and 2.4 hours. (Self-administersd questionnaire; scientists at Mellon
Institute, See fn. V, Table E-2.)

Hplso given separately for Chemistry, Engineering, Rot. Science and Physics.,
Notes about row headings
Zincludes review journals, proceedings, transactions.

Yexclusive of handbooks, dictionaries, data tables, etc.

¥oue~half of "other" literature consisted of advertisements.

W28% research journals, 37% trade journals, 3% house organs and general magazines.
V27% research journals, 31% trade journals, 2% house organs and general magazines.
Uincludes bulletins of government agencies and other research laboratories,
texcludes handbooks, Yabstracts and summaries.

Ghandbooks, tables, patents, and
miscellaneous.

Tbulletins, .pagphlets,. and proceedings,
L1 e e s N .. .. ..pther notes
%2; héd universi'ty degrees. '

0291 of respondents could not jovall any "recent article of direct use or
special interest.”

Ngee . 0, Table E-S.
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TABLE E-7--Exposure to channel types, by characteristics of sclentists and
their institutions

105, p. 163-64P 119, p. 60FG
Fishenden Scott & Wilkins

Solentists in honmors graduate Technical -redes froc for: an unverds,
grades at Atamic Energy Re- in British glectrical or €lectronics
search Establishment, Harwell in indust

Per cent of useful items of ¥ "remembering useful information ob-
information obtained in 2- tained from each of 19 1lsted channel
month diary period fram each types, a-eng those engaged in:
channel type by:

“Pure Applied
Research Research Production
Sr. Jr. Vorker Worker Man%ement Research Supervision
Q) 1) ) (4) (6) (8) (7)
Channel
thOt
1, Journals 48 5180 TIRY 437 69%v,39%% 63%7, 26%% 628" 528V
2.Books 10 9 11 8 6ot 6478 637%, 6398 82kt 1%’
3. Abstracts XXX XXX XXX XXX 42% (24% P 19% (28%)8  46%(13%)"
beReviews 3 4 6 3 3ot 29%F lo 43
S5 Unpublished
reports 38 36 11 46 - - -
6 Lectures XX XXX XXX XXX 59% 47% 56%
7.Conferences XXX XXX XXX XXX uw 3o 308

Toow 100% Took Tooz

Notes about column headings

"Figurea shown are for those who replied that they used the channel types indicated
either "frequently" or "occesionally." Study 122 (p. 42) also gives corres-
ponding figures for "frequently" only; it also gives figures for the use of
"patents and specifications.”

bEntries were called for under the four channel types shown only.

Additionsl data

CBreakdowns by discipline are not reproduced in this review, but are cited
in fne LL, Table E-5, and fn. H, Tablo E-6.

DSee Table E-§, fn. K, re meeting attendance by pure and applied scientists.

E

Study 118, p. 3, finds the per cent who attended professional society meeting
during the past year rising with years of education. (Scientists and en-
gineers at Philadelphia Navel Shipyard--Questionnaire.)

FStudy 119, (p. 60) gives corresponding figures for eleven other channel types in
addition to those shown.

%oo-.uu figures in Study 111 are given only as per cent of nominations and not as
Per aent of respondents, they cannot be directly compared with those cited
above from other studies, except in terms of rank order. In addition, more
31' the self-designated "pure" than "applied" solentists stated that thay
nsed" each of the 16 "direoct sources of Awritten/ information," excopt:
trade publications, classified research reports, patents, and standards (Fig. 1,
P. 231), Also, of the engineers in the teaching enviromment of the School of
Enginearing more "used" monographs and journals than any other listed type of
literature; of the engineers in the Applied Fhysics laboratory (missile develop-

ment), more Miaed" handboden and alasaified research rapvsto than monographs
or Journals.
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TABIE E-7 -- (Continued) s

111, p. 231

Herner 1954
Professional members of
scientific divisions of
Johns Hopkins University

122, p. 428
Tornudd 1958 Rank-order of the number of
respondents indicating that
Danish-Finnish junior research workers they "use" each of 15 listed
€ Tusing™ each channel type, among those types of "direct" publica-
employed at: tions (excluding abstracts

and indaxes)
Danish Institutions Finnish Institutions Presently working in:

Aca-  Re~- Indus- Aca- Re- Indus- Pure Applied Both
demic search trial demic search trial Science Science simultansously
(13) (IL)

1. 96% 97%  100% 100§  100% 100% 1-2 24} 2-3

2.85% 93% 974 1005 1008 100% 1-28 19 19

3.85% 7287 79%T  89%"  85¢T  87%" XXX Xxx XXX

L. 56% 72% 68% 693% 6u%  56% u-5 10-12 6-8

5.48% 695 3% 63% 68%  66% 6-9 2=l 3

b - -~ - -~ — - XXX XXX XXX

70— - - - - - XXX XXX XXX

Notes about row headings

ZPercentages in parenthesss denote respcndents who ware atla to name an abstracting
periodical used in the past quarter year (p. 3k4).

Yhpproximately Li7%. each of managers and researchers, and 29% of production
supervisors, staled that they "attended technical or scientific society
meetings." The same was true for 62% of those with and 25% of those
without university degrees or technical qualifications. (p. 37)

L2% of managers and researchers and 31% of production supervisors attended
"external conferences or courses." The same was true for UL4% of those

with and 32% of those without university degrees or technical qualifications,
and for 5,% of those under 25 years of age, 28 of tnose over 55, and approx-
imately 38% of the intermediate age group (pp. 38-39).

Xpublished papers
Wirticles in Trade Journals
Veiearned Society Journals
UReference Books

tText or instruction Books
8Summary Publications
TAbstracts and indices

dFigures given are for "advarced textbooks and monographs." "Handbooks" take
third rank among the purs researchers; they are tied for 2nd-4th rank among
the applied workers and for 2nd-3rd rank among those engaged in both kinds
of work. ‘"Mathematical and physical tables" are tied for Lth-Sth rank among
the pure researchers; they occupy 5th rank among the applied researchers and
Lth rank among those doing both. Other notes

l"Only 3% were engaged in "research, development or design, with or without other
duties." Another LOX were engaged in "production supervision or inspection."
Only 39% had any university degree or "technical qualificationf.

-~
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TABLE E-8--Country of Origin and Langiage of the Literature ReadAB
‘ihere Published

114, p. 22
Hogg & _Sg_xith
Crientists and teche-
r3logiste in R&D
branch of U.K. Atcmic
Energy Authority

105, p. 159

Fishenden
Scientists in "honor
graduete” grades at
Atomic Energy Re-
search Est., Harwell

125, p. 47

liilson
csers of the Royal
Aireraft Establisn-
ment Library

123, p. 416
Urquhart 1348
Users of the Science

Luseum Library

111, p. 232

Herner 1954
Professional mem-
bers of scientific
divisions of Johns
Hopkins University

102, p. 634
Bernal

Scientists at Cam-
bridge University and
various British Re-
search Organizations.

116, p. 183
Menzel
Biochemists, chemists
and zoologists on
Cclumbia University
faculty

Q. 80-~iiould you say
about what peroentage
of your research in-
formation is cbtained
from British as against
foreign periodicals?

Percentage of diary
kaypers in O-month
period malking use of
foreign literature

Per cent of perindi-
cal withdrawals
during one year.

Per cent of with-
drawals during 2-week
poriod

Q. III d.--estimate
the percentage of
domestic end foreign
periodicals consulted
(interview)

Pure Research Viorkers
VWorkers

Applied Res.

Per cent of journals
and articles read
during diary period
(name of journals)

Per cent of journals
Per cent of artiocles

Per cent of journals
regularly scanned®

Disoipline:
EEooEomilta
Chemists
Zoologists

All

er Total
U.S.A. U. K. Foreign Foreign

‘e 57% . 427
307

32% 45% 24% 56/
50%% 25% 25% 75
7% .re ves 30%
907 . ves 10¢%
ves 36747 oee 65%
eee 4145 ves 59%
68% 26x" 6%% 32%
63% 23%Y 1454 3%
7% 1987 1084 29%
68% 229 10K 32%
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TABIE E-8 --(Continued)
Language of Publication

English German French Other

126, pe 5
Wilson
Tsors of the Royal Percentage of library
Aircraft Establish- slips for each lan-
3 ment Library guage 82% 8% 5% 5%

120, prs 22, 42
)
ecientiscs and

Per cent of total

~agineers on re- and of foreign publi-

tearch staff of US cations used by diary

forest Products lLab kespers

(65 5 to GS 14)
"+ Firet Study % of Total 95% -- -- --
e % of Foreign XX 58% 9% 32%
e Second Studyv % of Totel 9E% - -- -
e T % of Forcw.yn X 52% 21% 217

Additiomal data

AAcr ording to Study 110, (Hermer 1958), 30% of medical sclentists interviewed ot
59 U.S. research organizations chosen as "nost likely to have facilities for
Soviet information,"stated they had read sone technical litorature in forsign
languages in tne pest six months (110 B, p. 2) Slightly less than half had
s-ught or made use of Soviet information (p. 3). 12% (58 of 500) saw a’ least
or.e Soviet journal regularly or occassionally, including 2% who did so in
translation (p. 4). .ore on circumstances surrounding the use of Soviet and
other forelgn literature wiltl be found in Study 11C B.

BRecords of language skills or translating fucilities available are not reprcduced
here.

CAlso given separately for Mathematiocs and Physics, Engineering, Chemistr;, Genlogy,
Botany and Agriculture, Zoology and Animel Husbandry, Medicine-Physiolory-
Bio-chemistry, p. 624, .

Notes about row headirgs

zFigure for all North America.
¥Including Commonwealth nations.

*Checked or added in reply to: Q. 8.1l--Here is a list of scientific journals.
Please check the journals which you regularly scan... Are there any others?

"Non-U.S. English-languege journals.

Yoreign-language journals.
Other notes

Tl"eroontagoa computed by the reviewers.
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TABLE E-9--Age of publicetions read or scarned.

123, p. 412

Urquhert '48
Users of the Scleuce
Museum Library

Per cent of withdrawals
involving items published
in years shown

(1)

1947Y 27%
1946 7
1941-5 21
1931-40 33
1921-30 7
up to 1820 &

1007

120, p. 21, 43
Shaw

Uclentists and enginocrs
on research staff of US
Porost Products lab.
{6S 6 to GS 14)
rec oent of reuding acts
i« roted to publications
of ages shuwn

(Diary) :

1.ronth ' 53g 53%
-l mnos.i=- 1 yr, 3 26,
" 2yeers 3 3

3-Svyears 55 6

20 -yqars 3 3

11-20 ypars 4 3

21 or.mowo--yra. 2 2

no-response == 4

e SN

z
Percentages oomputed by the reviewers.

124, p. 278
Urquhart '68
Users of the Science iluseum
Library

Per cent of serial publica-
tions issued which had been
published in years shown.

(2)
1955-56 287
1950-1954 28
1940-1949 21
1930-1939 14
1920-1929 5,
1510-1919 1.
1900-1909 1
1857-1899 1
100%
125, p. 3
Tlilson

Users of the Ruyal Air-
craft Establishment
Library

rer cent of psriodicals
withdrawn during one year
which were published in
years shown

(5)
1956 26%
1952-5€¢ 65%
1947-51 17
1942-46 7
1937-41 5
1936 or earlier 5

Toox

v
“Not all 1947 issues had been tabulated at the time of the survey.
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TABLE E-10--0Other characteristios of the Journals readCD

119

Scott & Wilkins
Teohinlcal grades from foreman upwards,
in British electrical or electronics
industry Y
Percent of respondents who had "read or
scanned at least one article during the
past year" in the average journal falling
into each category
(among 98 journals listed on a show card )8

All respondents Those engaged in
(p. 16) research only
(p. 22)
(1) (2
Journal Categories®
Relevency to electrical or
electronics engineering:
1 Strictly relevant 108 17%
e Borderline 657 7%
Can be understood:
P Only Ly degrev specialist 5% 8%
. By specialist wituout degree 10% 125
VWithout previous knowledge
of subject 8% 8%
Contains reports of funda-
uental work:s
X Yes 5% 9%
v Yo 9% - 10%
Contains reports of applied
work or developments:
R Yes %% 117
K No 7% (A

Notes about column headingg

*3ince frequency or amount of reading in each journal is nct taken into account,
the percentages and coefficients are indicative of the dispersion of the use
of a journal over different readers, rather than of the amount of use that
is made of it.

bSigns presumably added to coefficients by inspection. Each listed coefficient is
based on a contingency table in which rows represent journal categories and
columns represent reeder categories. Each cell entry shows the number of
respondents who olaimed to have "read or scanned at least one article during
the past year" in the average journal falling into each category fi.e., the
number of "mentions" divided by the number of journals in the journal-
category). The contingency tables are reproduced on p. 83 in percentaged
form (i.e., with each osll entry divided by tho number ot respondents in
the givan ruup.m-ianf-\mi:og.u'y)-
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TABLE E~10--(Continued)

119
Soott & liilkins
Teohnical grades Lrom foreman upwards, in british electrical or
electronics industry

Contingency cocificient showing association between Journal character-
{stice shown at left, and the following characteristics of respondeuts
who had "read or scanned at least one article during the past year"

in the average journal falling into each category (p. 20)3b

Having University  Number of journals taking use of Working on.a pro-
degree or techni- in which "read or abstracts blem at the
cal qualification scanned at least moment

one article during

the past year"

) 4) {5) (6)
-.070 -.118 -.151 -.082
140 .208 .172 .096
2195 .261 .258 .137
.015 -.031 -.041 -.020

Additional data

cExposure tabulations employing classifications of journals by discipline are
not considered here. If related to the discipline of the reader, they are
summarized in Table 9.

DSee also Table E-5, fa. x (112); Table E-6, fn. w and v (120).

ERespondent characteristiss are explained on p. 18. These tabulations are also
reported for the following additional respondent characteristics: "Refers
to literature as first step" (cf. Table F-10 of this review); "Attends
meetings;" "Has experienced role of chence."

FThese tabulations are also reported for the following additicnal journel
characteristics: MNumbor of issues per year; number of pages not exclusively
devoted to advertising; number of pages exclusively devoted to advertising;
inclusion of review articles, abstracts, or book reviews; inolusion of
notes on new equipment; inclusion of new appointments etc.; inoclusion of

advertisements of QPPOintnﬁgggsvaggﬁf'row headings

®The 98 journals listed on the show card were classified by "a librarian with
special experience of technical and scientific literature," using such
oriteria as applicable U.D.C. numbers where possible.

Other notes

YOnly 43% were engaged in "research, development or design, with or without
other duties." Another 40% were engaged in "production supervision or
1nspeot%on." Only 39% had any university degree or "technioal qualifi-
ocation.
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TABLE E-11 --Concentration on owmn fieldD

102, p. 632%
Bernal 1948
clentists at Cambridge Uni-
versity and at various
British Research organiza-
tions.

All diarists

Institution devoted to:

Fundamental s ciencew

Applied scienceV

Rank of scientist:

Professors, directors

Lecturers, asst. dirs.
. Senlor research workers

Junior research workers

Per cent of pepers "looked through to
see whether they contain anything of
interest ... in currert issues" of
:jouznals classified by the diarist
as;

own field related general total

fields

50% 23% 27% 100%
52% 21% 26% 1009
L3 26% 28% 100%
54 " 25% 21% 100%
1334 27% 23% 100%
L6% 28% 26% 1

L6% 17% 33% 100%

101, p. 38
Ackoff & Halbert
Chemists in industrial
organizations with S or
rore rhemiats in 150
U.S. metropolitan areas

Per cent of those industrial chemist~
moments which were devoted to journal
readirg in work area during working
day, which involved the reading of:

chemical journals 72.5%
gcientific non-

chemical journals 24.8
mon-scientific journals 2.7

.

£Instructions gave the following examples "in the case of a biochemist:"
own field--Biochemical journal, related fields-~Journal of Physiology:

general-~-Nature.

bpyblications (not specific articles or chapters) were classified as to subject
according to "a modification of the U.S. Department of Agriculture system."
In Study 1, twenty-two subject classes were used, including the four showm
above; in Study 2, twenty-four.

SInstructions in Study 115 specify: UAs, for example, if an organic chemist
or physioal chemist, you consult a book or journal on analytical chemistry.!

(p. 120.)



TABLE E-11 (Continued)

115, pp. 49-50, 67-8
Majzell

Research chemists of a
large chemical company

- 20 =

Por cenv "consulting
material in fields of
chemistry other than
the partiocular branch

Per cent "consulting
material on solentifio
or techniocal subjects
other than chemistry

in which /fkhe or chemical engineering"

e B e B

spocialize"o several times a month

several several or more
times a times a
week or month
Supervisor's creativity ratinf more or more
< High 38% 85% 42%
2, lidddle 28% 67% 33%
Je Low 16% 47% 16%

120, pp. 19, 40-41
Shaw
Scientists and englineers
on research staff of US
Forest Products Lab
(GS 5 to GS 14)

Per cent of reading acts in publications
devoted to subjeocts identical to £
sclientist's present field of work?

Study 1 Study 2
2-menth diary period 1l-month diary period

Scientist's present
field of work: ¥

e Chemistry 4€. 77 46.,5%
. Engineering 16.0% 10.5%
‘s Boteny 8.8% 10.5%
A, All fielask 2 % "32 %

PSes also: Table E-10, first two lines Study 119 ("strictly relevant" and
"borderline" journals.)
Table F-22, Study 116 (Ranking of channels calling to attention
developments in primary and secondary fields of attention)

”

“These figures are also given separately for routed and non-routed material
(Study 120, pp. 29-32, 50-53). In Study 2 they are also given as "por
cent of reading time" (es reported by diarists).

P
Creativity rating and having a Fh.D. made independent contributions to these
differences.

Als0 given separately for Paysicists, Engineers, Chemists and Biochemists.
Other notes

zTe:d: of Study 102, p. 696, gives figures at variance from the above, which are
taken from Appendix table, p. 632.

Y-Se;:w.rﬁ:.o figures for physicists are omitted here, as only two physioists
participated.

xComputed by the reviewers from weighted percentages for individual fields.

wReoanputed by the reviewers from weighted percentages for Cambridge Hedioal
Research Council, and Rothansted.

vRocmmtod by the reviewers from weighted peroentages for Dept. of Soientifio
and Industrial Research, and Industrial Laboratories.
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TABLE E-12--Concentration on partioular journals or sources. Consensus in
choloe of journals or sources.

102, p. 597 Of "the 1,821 papers" Zoonaulted with a specific
Bernal purpose in view during the diary porioy "one-quarter
Sorentists at are to be found in the first six journals, . . .
Cambridge Univer- one-half in the first thirty journals, . . . three-
sity and at quarters are contained in 100 jouruals . . . , but
various British the remaining quarter is to be found in 327 journals,
research organiza- none of which contains more than four references.”
+ions (Di&ry)
103, p. 203 Number of times any given journal was cited in
Cole ref'erences supplied by the service in response
Users of the to questions submitted over a 9-yoar period

British Petroleum
Company's Techni-
cal Information

and Library Munher of times cited Number of jonrnels
Service
1. 1 101
* P 28
[ 3 14
e 4 14
“ 5 ]
£ 6-10 15
I 11-15 4
N 16-20 5
WD 21-30 4
2 over 30 g
r.‘
101, p. 39 Cumulative per cent of chemist-moments devosed to
Ackoff & Halbert journal reading in work area during working day,
Chemists in indus- which are accounted for by the nine journals most
trial organications frecuently read:
with 5 or more
chamists in 150 US Lumter of journals Cumulative per cent of
metropolitan areas Jeurnalereading chemist-
moments
1 1 12.4%
v, 2 22.9%
) 3 27.8%
. 4 31.5%
;~ 5 35.2%
. 6 38.7%
r 7 41.5%
. 8 44.1%
9 46.5%
i 428 100.0%
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TABLE E-12--(Continued)

1%
Menzel
Biochemists, ohemists, and
zoologists on Columbia
University faculty Biochemists Chemists

Zoologiste Total

p. 135: Perceived fraoction of

articles read by each scientist

which are accounted for by his

"three most important journals"

(Average for each department) 56 .64

P. 136: Mumber of different
journals necessary to account
for:

50% of the nominations of
‘ "3 most important journals" 2.38 2.88

75% of the ncminations of
. "3 most important journals" 5.25 8.18

P. 51: Number of scientists who
perceive "the five labs or institutions
carrying on the most significant

work in ftheir/ field" as account-

ing for the following fractions

of the work in the field that

they "actually keep track of:"

ﬂ’ less than 30% 10 7
<. 31% to 6% 7 5
s over 60% 4 7
p. 52: DlIumber of different
institutions necessary to
account for:
337 or the nominations es
’ five top institutions 4.33 4.23
65C% of the nominations as
five top institutions 8,33 7.92

24

7.00

15.76

10 27

§.00

10.11

.49
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TABLE E-13 -~Nunber of different journals reed or soanned

121, pp. 40-41

Average numbers given in reply to the interview questionss

Tornudd '63
Qs 6=--How many scientifioc and technical journals and
series do you personally:

Danish-Finnish Subscribe to or obtain Subsoribe to, obtain through
Junior research through membership? membership, or follow regu-
workers larly in addition?
Employed at: Danish Finnish Danish Finnish
Academic institutions 2.7 2.7 20 14
Research institutions 3.8 2.7 16 17
Industrial institutions 4.1 2.7 17 18
All 3.5 2.7 18 17
102, p. 636 Average number of journals listed in reply to Question-

Bernal 1948 naire:

Scientists at Cambridge
University and various
Fritish research organi-
zations:

ingtitution devoted to:

Fundemental science®

Applied scienceY

Rsnk of scientist:

Professors, directors

Lecturers, asst, dirs,
Senior Research workers
Junior research workers

A1

Q. 6 (i) List of journals Q. 6 (ii) list of journals

to which you subsoribe which you read regularly
3.0 9.1
1.3 6.3
4.2 8.4
1.5 10.8
2.8 8.0
1.1 6.0
2.0 7.7

119, pp. 13-14
Scott & ViilkinaPC

Technical grades from
foreman upwards, in

British electrical or
electronics industry X

Age

-Eﬁ'nder 25
25-34
35-44
45-54
55 and over

Duties performed
erepmert
Ressarch
Produotion supervision

Qualifications
Tgher degree
First degree only

Technical qualifications only

No qualifiocations
AL

Average number of journals listed in reply to the
interview question:

Qs 13--Can you now list for me the journals which you
see regularly? By "regularly" I mean those which you
see nearly every issue?
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TABLE £-13 --(Continued)

101, p. 38-39
Ackoff and Halbert

Chemistes in industrial organi-
zations with 5 or more chemists
in 160 U. S. matropolitan areas

-24 -

A random sample of "chemist-moments' yielded
426 observations of reading scientific

jourpals, involving 139 different journals.
Nine of these journals accounted for 46 .5%

of the cbservations.

116, p. 135
Menzel

Biochemists, chemists, and
zoologists on Columbia
University faculty

Discigline:

Biochemists
Chemists
Zoologists

All

Average number of journals
checked or added in reply
to the interview question:

Q. 8.1l--liere is a list
of scientific journals.
Please check the jour-
nals which you regu-
larly scan. Are there
any other/s/?

13

12

30

17

Perceived fraction
of articles read
by each scientist
which is accounted
for by his three
most important
journals. (Average
for each depart-
ment )&

.56
.64
24

«49

115, pp. 46, 48, 67
HMaigzell

Rcsearch chemists of
a large chemical
company

Suparvisor's creativity ratinﬁ:E

High
Middle
Low

Per cent subscribing
to more than 2

Per cent regularly
examining more than

technical or scientific 5 technical or

journals

42%

314

scientific journals
frem company libraries

39%
22%
3%

Notes about question wording

l"Computed from replies to the following interview questions:
Q. 8.41-<iould you tell me which are the three most important journals for
you to read?
Q. 8.42--About what fraction of the articles you actually read appears in
these three journals?

bo prompt list was used with this question. Respondents checked an average of
7.8 journals on a prepered list waen asked: "Here is a list of journals
which apply...Mark off the ones in which you have read or scanned at least
one article during the last year." "Generally similar results Zi.e., associa~
tions with reader chnraeteriaticy are found, except that the research group
now claims more journals than the managers." (p. 15). Complete frequenocy
distributions are given on p. 13.

Additional data
CAlso broken down by "years with firm," and by "years of experience in present
type of workt (p. 14).
‘DSee also Table E-14 of this review for breakdown by intensity of reading.
E
Creativity rating and having a Ph.D. made independent comtributions to these

differences.
Notes about row headings

%Consists of "Cambridge," "Medical Research Council," and "Rothamsted".
yOonaiatu of "Department of Scientific and Industrial Research,' and "Industrial
Research laboratories.”

Qther notes
Xsee fn. Y, Table E-10.

s o —



TABLE E-l4~-Intensity of exposure

114, p. 25
Hoge & Smith
Scientists and technolo-
gists in R&D brench of
U.K. Atomic Energy
Authority
(62% had university degrees)

Periodical articles
Reports
Textbooks

119, p. 23
Scott & Wilkins
Research, planning and
dovelopment personnel in
British electrical and
electronios industry

Intensity of reading

Read on average one or more artic

- 25 -
AB

Fraction of reading acts devoted to indicated
channels during a 14-day diary period, which
were marked as "scanned" (as opposed to

"read")
about half
a little under half
two-tairds

Number of mentions of journals as
"seen regularly--i.e., ycu see nearly
every issue" which were marked as
read with intensity shown at left

les in

full per issue 293 58%
Scan actual articles--going over pages 187 53
Index refer to, and look up articles which

appear interesting 32 6

.JAdvertisements are main concern _16 3
Total reader-journals (among a sub-
sample of 105 respondents) 508 100%

1

(Journals marked for more than one category are ccunted

only in the category of

A

greatest intensity.)

Additional data

tudy 116 (Laizell, p. 51) reports the per cent of chemists who indicated

varying frequencies with which they verify desk handbook data in other

scurces, or recalculate data

in articles or patents.

For a comparison of the number of papers "loocked at" and "consulted" per week,
see Table E-3, Columns (6) and (7).
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TABLE F=15 --Funotions Served by Reud:lngD

Reader's activity in
which the information
was used or was to be
put to use:

Viriting for publication,
l.lecturing, or teaching

2.Current or planned research

3+Transmittal to a colleague

leTotal specific uses
5«For general interest

6eNot found useful?

Total

Nature of message sought:¥
7.Mheoretical gtatements

B Results and Data
9.Methods and procedures
10.Technical development work

114, p. 30

123, p. 414
Urquhart '48%

Hogg and SmithE®
SoIen‘cIlgl and Techndlo~
gists in R & D branch of

U.K. Atomio Energy
Authority

Users of Soience
Maseum Librery

Percent of articles, re-
ports, textbooks, sym-

posia, and annual reviews
read during 2-week diary

period of which each type

of "use was made"

Per cent of with-

drawals from Science
Mugseum Library during
2-week period in which

the "information

sought was required

for" each purpose

(¢9) {2)
12%
48
4
64% so7*
33 20
3 eee
1007 1004
26%
20%
27%
30%

Notes about column headings

%Diarists had to record "use,” "purpose," or "reason" in each study under the

specific categories which were provided.

These were essentially like those

shown in the table, insofar as figires are entered against them under the
study, and with the exceptions noted in footnotes to same of the entries.

Study 123 also allowed for "preparation of abstracts," "preparation of review,"

"manufacturing details," and "a lecture to students."

b
4xalndes "ourrent issues...looked through to see whet
interest, and individual papers read in detail.

°Fisl:rel in column (4) were camputed by the reviewers so as to inolude
lnoked through," etc., whioh were excluded fram Column (s).

her they contain anything of
" Cf. also Table E-3, fn. b.

All are

aasigned to the row "For general interest." -- Instructions to diarists

called for the recording of abstract as well as Journal
but it is believed that only Journal articles are

"papers."

Additional data

article reading,
included in the count of

the papers

PStudy 101 (Ackoff and Halbert) p. 6, reports that "sbout half of the reading that
the chemists do 1s for general information rather than for specific use in

connection with their current tas

"useful™ reports, papers,
to your job."

ke"Study 105 (Fishenden) finds that 50% of the
reviews and books read by diarist constituted infor-
mation "acquired in background reading," rather than being "directly applicable
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TABIE F-15 -~ (Contimued)

102, p. 632-33F
Bernal '48
ScIlentists at Cam ) versity
and at various British research
organizations

120, pp. 2k, 46*
Shaw

Sclentists and engineers on
research staff of US Forest Products
Lab, (G5 5 to GS 1k)

Parcent o' Journal articles read
for each purpose during diary
period, among those:-

Percent of readIng acts Ifor which
"reason consulted” was as shown

"consulted with "looked through" Study 1 Study 2
a specific pur- or "consulted 2-month l-month
posa in view" with a specific dary diary
purpose in view'® period period
3) (L) [¢9) (6]
13% 3%
63" 187
T€L* 2185 21t Iz
2l 79 78 32
100% 100% 100% 9878
228V 68 118v 1387
308" 88" 1687 1687
3187 8% 78 bI% o

Additional data

E111;, pPe. 31, finds that the per cent of reading which was for general interest

is invariant to total amount of reading.

I'Aleo glven separately for Physicists, Engineers, Chemists, Biochemists,

Biologists (pp. 632-33).

For a comparison of the number of papers "looked at!

and "consulted" per week, see Table E-3, Columns (6) and (7).
Notes about row headings

%This category used in Study 11l only.

YThese categories not used in Studies llk and 105.

In gtudy 120, their use is ex-

plicitly confined to those reading acts undertaken for the sake of "specific
information." In Studies 123 and 102, no such restriction was made.

ot given as a separate figure in Studies 123 and 102. Above entries were

computed as:

100% minus general interest.

"Not glven as a separste figure in Study 102, BEntry computed as 1008 mimus
goneral interest minus writing, lecturing, teaching.

VThese figures add up 1.+ither to 1008, nor to "total specific uses." Apparently

Q,

arswers were frequently omitted.
2% did net respond.



o

- 28 -

TABLE F-18 ~-Functions served by reading in publioations of diverse typs and ugoB

1.

2
3.

L.
Se
6.

Reader's activity in which
the information was used or
was to be put to use:

Viriting for publication
lecturing, or teaching

Current or planned research

Transmittal to a colleague

Total specific uses
For general interest

Not found useful®

Total

114, p. 30*
Hoge and Smith

SclentIsts and Technologlsts
in R & D branch of U. K.
Atemio Energy Authority

Per ocent of
reports

Per cent of
articles

Read during 2-week diary pe

each type of "use was made"U

Per cent of
textbooks,
symposia, and
annual reviews

riod of which

(15 (25
6% 19%
29 57
4 4
3s% 8o¥
57 18
4 1
1004 100%

3)
12%

65

4

81%
18

100%
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TABLE F-18 --{Continued)

105, p. 168 aV 123, p. 414*
Fishenden Urquhart 1948
Sclentists In "honor graduate’ Users of Science Museun
grades at Atomic Energy Library

Research Est., Harwell -

Per cent of "useful": Per cont of withdrawals from
Soienco “luseunm Library during’

Pu;i;:::d Reports Reviews Books 2-woek period, in which items
hava bhean published dos

read during 2-month diary period, con-
taining information "acquired in back-
ground reading" (genmeral interest) or

"direotly applicahble to your job" 1947 1941-5 1931-40
(specific interest)
(¢4) 5} (6) (7) 8:9) 2] (107
1.
2.
3.
L. 4% 52% 53% 64% 47" so%™ 745%*
5. 53 48 47 36 26 20 26
100% 100% 100% 100% 100% 100% 100%
Nature of the message
sought:¥
7e Theoretical statements 24% 15% 46%
8, Results and Data 11% 16% 49%
9. Methods and procedures 175 20% 54%
10. Other 29" 45" 43V

Notes about column headings

*See fn a, Table F-16.
Additions] data

Bote also that figures from Study 102 in Table F-15 are limited to journal artioles.
Notes about row headings

“This category used in Study 114 omnly.

YSee footnate y, Table F-16.

*3ee footnote x, Table F-16.

Yleohnioal development work.

Other notes

vPoroonu;u computed by the reviewers.
These figures estimated by the reviewer from inspection of bar chart in Study ll4.
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TABLE F=17 — Functiona served by reading, for different categories of
rerponderts znd their institution

102, p. 633

Bernal '48
Scientists at Cambridge University and
at various British Research organiza-

tions - Questionnaire

Per cent of journal articles “ocnsalted
with a specific purpose in view" during
the diary period, which were "consulted
by the respondent with each purpose in
view"

Institution de-
Resrondentt's Position voted mainly to

Reader's antivity Professor Lecturer and Senior Junjor Funda- AppliedV

in which the in- and Assistant Research Research pmental research
formation was usad Director Director Worker Worker research

or was to be p t 1) (2) (3) (L) - (5) (6)
to use:

Writing for publi-
cation lecturing,

or teaching 19% 17% 242 9% 13% 13%
Current or planned
research 637y 62 58y 705 637y 6 ¥

Total specific

1saues 82gx 798% 82g%  79%% 768 T
.For general In-
terest 18 21 18 21 2l 23
Total 100% 100% 100% 100% 1008 1005

N-ture of message sought:2

Thc%reti cal state- 17% 18¢% 25% 259 20% 25%
ments

Results and Data 34 35% 23% 29% 31 297
Metheds and

procedures 25% 26% 2L% 33¢ 29% 36%

- Notes about column headings

8 Excludes "Current issues,...looked through to see whether they contain anything
of interest, and individual papers read in detail," which are anal yzed sepa-
rately on pe 632 of Study 102, Computation cf combined figures is possible
Compare Table F-15, Col. (L) and footnote C.

P see footnote &, Table F-15.

Additional data

¢ Additional datum: Study 101 (Ackoff and Halbert), p. 30, finds industrial chem
mists devoting 6.8 per cent of "inwtime" to receiving written scientific
commnication; this consiste of 3.7 per cent of "reading for use" and 3.1
per cent of "reading for general information." For university chemists, the
corresponding figures are 2,5 per cent "receiving written," 1.6 per cent
"reading for use," and 0,8 psr cent "reading for general information."

D preakdowns b;sr discipline are not repooduced within review, but oited in fn.F,
Table F=15.

E For a comparison of the rumber of pages "looked at" and "consulted" per week
by acientists in these categories, see Table E~3, Collums (6) and (7).

2=V for footnotes z to V see facing page
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Additional footnotes to Table F=17

Notes sbcut row headings

% See footnote ¥, Table F-15.
¥ see footnote ¥, Table F-15.
X See footnote X, Table F-15.

Qther notes

w Weighted averages for Cambridge. MNediocal Research Council, and Rothamsted

computed by the reviewers.

v Weighted averages for Dept., of Scientific and Industrial Research, and Indus~-

trial Laboratories computed by the reviewers.
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TABLE F-18 - Functions served by reading of literature to which
attention was called by different sources?

Source?

1. Routine per~
usal of current
literature

2. Abstract or

indexy

3

Cross-refc-
rence

f o

Found by
searchy

¢. Frevious use,
hunch, menory

6. Sant or no~-
tified by
author

7+ Library's own
initiative™

8. Personal recom-
mendation

123, p.l13cv
Urquhart 1948
Users ol Science
Museum Library

Per cenﬁ of with-
drawals” from Science
Museum Library during
2-week period, among
those to which "a refe-

114, p.30
Hogg & Smith

105, p. 1580
Fishenden

clentists and techno-
logists in R&D branch
of U.K. Atomic Energy
Authority

Scientists in
"Honor grad."
grades at A.E.
Res, Fat.Harw.

Per cent of articles,
reports, textbooks,
symposia, and annual
reviews read during 2-
week diary period, a-

Per cent of "use:
ful" reports,
published rapers,
reviews, and
books, among

rence was obtained from" mong those to which those "found"
each source,where the "reference was found" through each
information sought was: through each source during
source, which were 2-month diary

read for: period, which

were read for:

required sought for Wgeneral a gpeci- back- a spe-
for gen. a specifie Interest! fic pur- ground cific

information purgose pose reading purpose

(1) (2) 3) (4) (5) &'(g;_—
Xxxw X Lsg 55% 67% 33%
25% 5% cee ver 52% Leg
28% 2% L% 863 304 70%
21% 9% ag? 7957 26% 4%
. ce's 3u% 66% 15% 85%
XXX XXX ces 39% 61%
232 7% 23% 7% 66% 3ug
2ug 6% 17% 83% Lég 51i%

Notes about column headings

@ See also fn. ¢, Table F-20

b

With exceptions noted on p. 409.

c Additional data
Also given for "information sought for!" diverse specific uses.

D Also given separately for reports, articles, reviews, and books.

2 Notes about row headi_ngs
Source 1 represents coming a course of one's routine "keeping

abreast" activities. 3, 4, and 5 represent, for the most part, finding an item
while studying the given subject matter. 6, 7 and 8 represent the spontaneous
calling of an item to the scientist's attention by someone else, although

Source 8 may also include responses to inquiries.

Source 2 (abstracts) may be

perused as mrt of "keeping abreast" as well as in a deliberate search; studies
do not distinguish in the mresent contert.

¥ Includes library catalog, personal index, bibliography, reference work, etc. and
overlaps with "abstract or index."

x Includes accession list; routing of article, report (but not of a periodical for
routine perusal); library notification alip.

¥ withdrawalsfrom Science Museum Library practically exclude routine perusal.
V Abstract journals or library catalog

o e
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TABLZ F~19 ~ Functions served by reading abstracts

11).&, P 26
Hogg & Smith

Scientists end technole-
gists in R & D branch of
U.K. Atomic Energy
Authority

105, p.158
Fishenden

Sclentists in honore
graduate grades ai
Atomic Energy Researsh
Est., Harwell

107, p.7
Gless 1955

Sgveral samples of i
American biologists

109, p.10
Gray

U. S. Fhysicists vho
had reticned an earlier
questionnaire

111, p. 233
Herner 1954

Profesrsional
rembers of scientific
divisions of Jolns
Hopkins University;
50% had doctoral de~
grees - Interview B

Per cent of abstract
reading acts in ll-day diary
poriod which were:

to keep abrcast or recent developments £7¢

to locate or identify past literature

Porcent of "useful" publications
read during 2-month diary period which
had been "found" through abstracts
and were read for:
background readirg
uge

Per cent of questionnaire respondonts
indicating they use abstracts
principally:

as an aid in keeping up

for reference

toth

Per cent of questionnaire respondents
indicating they use abstracts
principally:

for keeping up

as a reference tool

half and half

"If significant use is made of indexing
and abatracting publications, are these
used mainly:

as a means of keeping abreast

of the current literature in

your field,

or for searches of the past literature

or both?"

i

I

TN |

i

i

g
]

i

w |
ks I
i
_—
T i
i

]

|

5% !

e |
|

|



TABLE F=19 - (Continved...)

119, p.35
Scott & Wilkins

Technical grades from
foreman upwards in British
electricgl or electronics
industry

(Asked only of the 31%
who claimed to "make
use of abstracts.")

- 34 ~

"Do you use 4abstracts/ for searches

or for news o current developments?"
News wholly or mainly 3
Searches wholly or mainly Pl
Both about equally 34%

(No answer:2%)

107, p.7
Glass 1955

Several sampleg of

American biolo gistsA

109, p.10
Gray

U.S. Physicists who
had returned an earlier
questionnalre

Per cent of questionnaire respone-
cdenta indicating they use abstractis

principdl ly:
as guids Log
as subatitute
halt ard half k6

Per cent of questionnaire respon-
dents indicating they use abstracts

prineipally:
as guide L6%
as substitute 6
half and half L8

Additional data

A
Study 107 adds: "Biologists in hospitals and clinics é:a opposed to those in

colleges and universities/ lead in the use of abs

acts for keeping up."

B (111) for aspplied scientists, the division was about 50-50; "pure scientista
made slightly greater use,,..for searches of the past literature."

Other notes

Z Only L3% were engaged in "research, development, or design, with or without
other duties," Another lOF were engaged in "production supervision or
inspection." Only 39% had any university degree or "technical qualification."
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TABLE F«20 --Sources calling items of information to scientist's tttentim.E

llh, ppo 27-9 105, p. 158 120’ pp. 22’ ul

Hogg and Smith Fishenden Shaw
BcTentists and tech- Sclentista iIn "honor Bclentists and en-
nologists in R&D graduate! grades at gineers on research
branch of U.K. Atomic Atomic Energy Re- staff of US Forest
Energy Authorit search Est,, Harwell Products Lab
Per cent of a—ﬁicIee, Per cent of Wuselull (GS S to G5 1h)
reports, textbooks, reports,published Per cent of reading

symposia, and annual papers, reviews, and acts for which
reviews read during books read during 2- "asource of reference'

2-week diary pericd month diary peried was as shown
to which "reference which was "found" %ﬁﬂ{% ]S._tﬂe%
was found" through through each source -mon mon
each source diary F diary r
Source:° period period
(1) (2) (3) (L)
%+ Routine per- :
usal of cur-
rent litera-
ture, or
chancet® 21" 23% 70.6% 68.6%
2. Abstract or n n
index® . 12 1.0 1.1
3. Cross-refe-
rence 6 9 3.0 .9
L. Found by
search? W 7t L.0 3.6
5. Previous use,
hunch, memory 182 10 12.7 1.2
6. Sent or no-
tified by
author .o 6 Cees
7. Library's own
initiativey WP 218 9 1.5
8. Personal recom-
mendation 11° 11 3.7 3.6
9. Other L. 2.5
1048 1005 100% 100%

Notes about column headings

With exceptions noted on p. LO09.
Yomite respondents (29% of total interviewed) who could recall no such recent article

®See fn. 3, Table F-18, Diarists had to record sources of attention under specific
categories provided, which were essentially like those shown in the table, inso-
far as figures are entered against them under each study, except as shown in
footnotes to same of the entries, Exceptions are Studies 108 and 119, in which
free replies wers classified by the investigators into 16 categories (108) and
8 categories (119), furthsr simplified by the reviewers as shown,

dG"-ndy 102 recorded sources calling items to scientist's attention only for items
recorded on "Form B," This excludes the approximstely 74% of papers in
"eurrent issues,..looked through to see whether they contain anything of
interest, and individual papers read in detail."

Additional data

Eoee also Table F~21 for figures from Study 111 (Herner 1954), which can only be
be given for thres categories of scientists separately, and for figures from
Study 110 (Herner 1958), Column (21).

Frlso given sepurately for Chemistry, Engineering, Botanical Science, Physics,
Gr1e0 given separately for Physicists, Engineers, Chemists, Biochemisis, Biologiste.

B -
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TABLE F-20 -~{Uontinued)

123, p. 412
Urquhart 'L3

102, p. 633
Bernal '8

Users of Sclence
Museum Library

Scientists at Cam-
bridge University
and at various
British research
organizations

108, p. 186
Olass & Norwood'SH
ologists
other scientists

119, p. 27

Scott & Wilkins
Technical grades from
foreman upwards, in
British electrical or
electronics indus

Per cent of with-
drawals? from Sci-
ence lLiuseum Li-
brary during 2-
week periocd to
which "a reference
was obtained from"

Per cent of jour-
nal articles "con-
sulted with a
specific purpose
in viea during
diary period, which
the scientist “'was

Per cent of rele-
rences cited in and
Wof major signifi-
cance to' one of -
respondent's recent
publications, where
regpondent first

Per cent of respondents
to whose attention the
rost recent recalled
t"article,..of direct
use or special in-
terest” was drawn by
each sourceb

each source (Ques- led to consult" by learned of the ex- (interview)
tionnaires at- way" of each istence of the work
tached to publica- sourcedl thrcugh each source
tion as withdrawn) (interview)
(0) €)) (8)
1 xx® 13,834 30.4% 1%
2. 33% 20,7 5.2 L
3. 38 k2.5 6.9 5
b. 9 vee 9.5 18
5. 6,47
6 XX 8.2 c.8 oee
7 L 0.9
8. 16 16.1 26.9 30
c. oo oo 5.5 2
100% 100% 100% 100%
Notes about row headings
z

This includes
etc,

library catalog, rersonal index, bibliography, reference work,
This category overlaps with '"abgtract or index."”

Y Includes accession 1list; routing of article, report (but not of a periodical for
routine perusal); library notification slip.

XThese figures are listed under "routine perusal® in studies 11k, 105, 108 and

"chance" in 120, 102, 119,
under "chance."

In Study 108, there is an additional 2.6% listed

WiDiarist's own property" (15%) and "Periodicals circuiated by the library" (6%).
VGeneral background, common knowledge, or can't remember

UBook 1ist

Ysum of categories numbered 9, 11, 12 and 15, in Study 105.
S5um of categories numbered 13, lf;,

TAbstract Journal or library catalogue.

9Includes "chance."

PIncludes library assistance.
®Includes documents passed on by senior or colleague by nature of job. (23%), as
well as spontaneous recommendation (18%).

DNInciudes reviews,

16 and 17 in Study 105.

Byithdrawals from Science liuseum Library practically exclude routine perusal.
LoThe L% difference represents diar:

KSee Leotrote 2 in Table F-19

r notes (p. 29).
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F~21 --Sources calling ite.is of information to sciontisps' attention, by
TABLE :ype of respondent, typﬁ of publication called to his attention, and
purpose for which read.

105
I"ishenden
Sclentists in "honor graduate!! gradea at Atomic Energy
Research Establishment, Harwell

Per cent of "useful' published papers, reviews, reports
and books read during 2-month diary period which was
"found" through each source

Work of
Purpose for which Publicat.
Rank (p,163) Reapondentj;%ﬂ ) was read 8 P
Pure  Applie okaro ec
Senior dJunior Resch Resch, Reading Applicable
(1) () (3) (L) - _to Job
(s) (6)
Source®
l.Routine per-
usal of cur-
rent litera-
ture 23% 24% 32% 17% 32% 15%
2.hbstract cor
indexYy 10 12 6 15 12 11
3. Cross-refe-
rence 11 7 17 6 5 12
4.Found by .
search¥ 7 9 5 9 4 11
5.Previocus use,
hunch, memory 6 12 10 10 3 17
6.Sent or no-
tified by
author 8 6 2 7 5 8
% Litrary's
own initia-
tive® 23 21 11 25 28 14
8., ~rgonal re-
commendation 12 11 15 11 10 12
100%  10C7# 100% 100% 100% 100%

Notes about column headings

ASources of attention identified by respondents wers ordered by the investigators
into 11 categories, further simplified by the reviewers as shown.

PWith exceptions noted on p. 409.
®see fn. t, Table F-18, and fn. o, Table F-~20, regarding Studies 105 and 123.

Additional data
DBreakdowm by discipline are not reproduced in this review but are cited in
fa. F and G, Table F-20.

Epecause figures in Study 111 are given only as per cont of nominations and not
a8 per cent of respondents, they cannot be directly compared with those oited
sbove from other studies, except in terms of rank order. In addition, more
of the "pure" than of the "applied" scientists "became aware of sources of
information” through each of the listed sources of attention except for

personal recommendation and library oard catalogues, with a tie in the oase
of routine perusal.

F
This breakdown is also given separately for senior and Junior workers, and for
pure and applied research workers.

G'mn breakdown is also given separately for type of publicetion.
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TABLE F-21 —-(Continued)
175, p. 158%TF 123, p. L12

Fishenden

Urquhart '}8

Sclencists in 'honor graduate’ grades at Users of Sclenca lMusewn Library
Atomic Energy Research Establighment,
Harwell

Per cent of "useful" published papers, Per cent of withdrawals® from Science
reviews, reports and books read during liuseum Library during 2-week period to
2-month diary period which was "found" which "a reference was obtained from"
through each source

each source ‘(Questionnaires attached to

publication as withdravm)

Type of Publication called to Attention

Report DPaper Review
N (57 (9)

Publ,

Any read Year of publication of item withdrawn

in Foreign
a0k Language 947 19415 1931-L0 1921-30

1. 3% 38% 43/

2. 17
3. §
4. 8
5. 8
6. 15
7. 31
8. 14

11 5
1] 20
6 4
4 7
2 0
18 9
10 12

(10) a1y [¢¥)] (137 )y 1z

100% 100%  1ud%

16% 244 o XXX v XXV
1 8 55 308 20% 1563
6 z4 14 40 48 62
15 5 7 14 11 4
49 5 vee . .es
0 0 XX XX XXX XXX
4 24 9 3 3 0
10 10 15 4 18 19
100% 1004 100% 91% S 1005 100%

Notes about row headingg

%See fns. t end s, Table (F-20), concerning the pooiing of original categories

V" ound by search" includes library catalog, personal index, bibliograrhy,
reference work, etc., and overlaps "abstract or indax." :

i
!
|

*Includes accessinn liat; routing of ariicle, report (but not of a periocdical for
routine perusal); library notification slip.

Y411 entries in this colamn refer to withdrawals from Science Museum Library,
hence include no :outine perusal.

7Fi.guros giver are for

uF

"bibliographies." "Library card catalogs and .

"book reviews and publishers' arnouncements" occupy 5th and 6th rank among

engineers in the Applied Fuysics Laboratory, otherwise 6th or 7th rank

throughout.

igures given are for "personal reference files ." Library card catalogs were

montioned by 69%, 174, end 2% cf the respondents; separste bibliographies
by 42%, 16%, and 5%.
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b 48
a Library

from Science
veek period to
otained from"
res attached to

item withdrawm

-0 1923-30
- (GO

o=
=
K
™

categories

graphy,

periodical for

u Librery,

italogs and
t rank among
'th rank

telogs were
lographies

TABLE F-21 ~-(Contlinued)

113, p. 232E
Heiner 1954

+439em

110 B, p. 3%
Herner 1958

Professional members of sclentiiic divisions of
Johns Hovkins University

rank-order of the number of respondents indicating
that they "become aware of sources of information
in your field" through each of 7 listed sources

of attention

ﬂ ny respondents pre-

sently working in: Enginecrs onl*:
both 00 pplie

Medicel scientists at 59 U.S.
research organizations "most
likely to have facilities for
Soviet information®

Per cent of respondents who
"hecome aware of existence cf
scientific information"
through each source of
attention shown

For into, Fox For

Pire Applied simul- ot Engin- Physics in Foreign Soviet
Jcience Science taneously eering Laboratory general Info. info,
(38) (7) (18) (19) (20) (e1) (22) (23)

1

1. 3-5 3 3 2 3 o877 70% 3%
2. 3-5 4 4 3 4 °5% 867% 535%
3. 1 2 1-2 1 1 $7% 79% 29%

4, 2.7 5V 57 4v 7v 81734 a9 o
5. == - -- - -
: C - - - - - LR e s e » 0
7. -- - - -- -- 5977 21% 4%
8. 2 1 1-2 5 1 88% 61% 25%

- Other notes

TFrequonciea added and perocentagec by the reviewers.

sUnoxplained error in original document.
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TABLE F-22 --Channols serving to keep abreast vs. to find answers to specific

guestions.
Keeping up and Question Searching Compared
106, p. 158 114, pp. 29-33Q
Fishenden Hogg & Smith
Soientists in "honor graduate” Scion%fs%s and technologists
grades at Atomic Energy Research in R & D branch of U.K.
Lst., Harwell Atomic Energy Authority '

Per cent of "useful” items of Per oant of items of literature
literature read during 2-month read during 2-wesk diary period

diary period in each source, in ea, source, amcng those"used® '
' among those:© for our- for other for gen-
directly acquired in rent or specific eral in-
applicatle background planned purpose"1 terest
to job reading research
(1) (2) ) () {(6)
1. Journal articles 46% 54% 22% 20% 65%
2. Reports 38 36 42 63. 19
3. Reviews 4 4 XXX XXX b0 6.¢
4. Books 12 6 26® 28? 162
5. Abstracts & Indices XXX XX XXX KX X
6. Total Literature - - - - -
7. tersonal Contacts XX XXX xxXx XX XXX
8. Meetings & Seminars XXX X XXX XX, XXX
9. Other X 9.9 xX XX XXX
100% 100, 100% 100% 100%

Notes about column headinge
8Data in these four columns are bared on free statemenss oy respondent~, classified
by the investigators into 8 (Study 119), 6 (110, App I, 12 {110, App. IV), and
5 (116) categories, and further s’mplified by the reviewers as shown.

bScient.:tst',s in eack discipline were presented with a long 1ist of sub-specialties
and were instructed to mark those "where you try to keep up with current de-
velopments in detail." (Primary fields of attention.) Later they were in-
structed to mark "fields on this list where you also need to keep up to some
extent, but not as much" (Secondary fields of attention.) For each set of
fields, the scientist was shown a card listing 1l chanrels of communication
and wes asked to rank those four which he considered 'most important in calling
to your attention the current developments" in his primary and secondary fields,
respectively. (Q. L.l and L.2).

®Diary entries analyzed in Study 105 were limited to reports, published papers,
reviews, and books. Figures corresponding to the above are also given separately
for information to which respondent's attention was called by diverse sources.

dnother specific purpose" includes: writing report, publication, or lecture; and
information for transmittal to a colleague.

®Ciary entries analyzed as to use in Study 1ll, were limited to "periodicals, "
"reports and committee papers,! and "textbooks, symposia, and annual reviews."
Handbooks, standards, etc., were explicitly excluded. Figures above were
computed frem inspection of bargraph, p. 30.

f Aiternatives for checking were: "o scme extent;" "o little or no extent."

Eipparently the literature searches referred to here involved mcre forpreheasive
topics than the mingle "problans or cuestirns" referred t. in tha preceding
column.
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TABLE F-22 -«(Continued)

106, p. 144
Gerard
U.S. and Canadian Physiolo-
ists

-1 -

Keep Up OnlyHIJ

118, pp. 89, 72M

Menzel
Biochemists, chemists and zoologlsts on
Columbia University faculty®

er cent oheoking that they de-
pend on each of Zsix liateglf
sources to keep up with advances

Per coni of sclen-
tists giving each
channsl one of first
four ranks as ocalling

Per cent of sclen-
tists giving each

channel first rank
as calling to their

in your field of specialization
to & considerable oxtent"f

to thelir attention de-
velopments in their

attention develop-
ments in thelr

rimary ficids of at-  rrimary  Secondery
tention field of flield of
attention attention®
(6) {7) (8) (9)
1. 863 88%¥ 614" sog”
2' - LN ] o0 e se
3. g 6l g 150
L. 20% 9% Vo d 2%
5. Lg 39% 8% 104
5. - _— - -
7. -- 7% 142 165
e 25K k73 % 8%
9. - d o 0%

Hyeus from top institutions: In Study 116, interviewed sclentists were also asked:

Q. 9.11-~What would be, say, the five labs or institutions that carry on the
most significant work in your field? And Q. 9.2-=-...How do You manzge to keep
informed of work at these important institutions. Twenty-eight per cent men-
tioned official sources (publications, meetings and conferences) only; 17%
mentioned mainly personal communication; the rest relied on both in varying
degrees. liore of the biochemists than of the chemists and zoologists mentioned
official sources only (p. 56).

IUseful !nformation obtained "by chance:" In Study 116, scientists were asked:

JStutw 110 also asked respondents to enumerate ways in which they

Qe 3.L~-Have there been any instances during the past year when some unlooked-
for piece of information came your way that turned out to have bearing on your
work? Supplementary questions were asked in order to obtain complete accounts
of experiences. After eliminating information learned while engaging in soan-
ning the literature or engaging in any other activity explicitly designed to
find out "what's new," there remained L accounts of informstion come across
vhile searching the literature for another topic, 26 of information obtained
from colleagues in various contexts, and 5 others. Almost half of these items
had actually been published at the time. About one quarter were "know-how'" or
"Know-where" items. (ppa 31-38)

igenerally keep

abreast" of the source~

mentions.

Journals, meetings, and colleagues constituted 77%
No other figures are given in the article cited.

XSee also Table F-23, Column (9).

I‘Study 116 also obtained 29 accounts of searches for answers

e & g

to specific questions
through persomal channels 4n reply to Q. 3.33--Can you tell me about the last
time you used another channel than just the literature to find the answer to
some question that arcse in connection with your work? About haif the items
mentioned concerned details of tcohniques, apparatus, or materials. About
half the scientists giving these accounts had addressed themselves to top
experts in the field concerned; the others had addressed their questions to

scientists who were not top experts but were more accessible to the estioner
{pp. 10-17) ®




-42 ~
TABLE F-22 --(Continued)
Question Searching OulyK

sts on
119, p. 55%Y 110, p. 274 (app I)* 110,p.275 (AppIV)e® 116, p. 1418L
of sclen- Ccott & Wilkins Herner '58 Herner '58 Menzel
ving each Technical grades lledical sclentists Medical soclentists Biochemists, chem-
firast rank from foreman up~ at 59 U.S. research at 59 U.S.research ists and zoologists
ag to their .ards, in British  organizations organizations on Columbia U,
n develop- ; electrical or elec- "most likely to "most likely to Faculty
_their ,' tronics 1ndustryNN have facilities have facilities
Secondary : for Soviet info.' for Soviet info.!
field of Per ceat respon- Fer cent of source=- Percent of source- Per cent or scien-
n attentionC dents who state mentions in respon- mentions in respon- tists naming each
9 that they "usually dents' telling "now dents! telling "how channel as answer-
/nddress them- he had gone about he went about doing ing specific ques-
selveg /first" to finding an answer or  the search" in the tioms in thelr
the sources shown solution" to a "re- most recent "ques- secondery fields
when wanting "ig: cent Eroblem or tion or problem of attention
{ormetion on a question” which he that iavolved e
Teohnical problem" had desoribed Y0 literature search"
which lie nad des-
v cribedf
50% (10) $39) 1z) (13)
- 1o ees 338" 393" %
L 20 aee
2% 3. 98
10% Lo .. 1L 10 e
- L5 e 15 16 e
167 6, 225 - - -
8% 7. 3t 2l 15 52
0% Be  ere
9. 5 14 12 7
100% 100y 100% 100%
ere also asked:
carry on the ) Additional data
;2’: tc;:nzom::fp x"Correspond:i.ng figures are also given for biochemists, chemists, and zoologists
only; 174 separately.
 in varying Neor corresponding data specific to scveral types of problems, see Table F-23.

ists .oned
gists mentioned OIn a few instances the same sub-specialty was named as a primary field by some

scientists and as a secondary field by others. In this pseudo-controlled sitna-
were asked: tion, meetings and abstracts were ranked higher for primary fields, review

some unlooked- articles and volumes for secondary fields. (p. 71).

earing on your
plete accounts
aging in soan-
- desigred to

Notes atout row headingg

i’iﬁ‘%ﬁiﬁiﬁ 4 %Exclusive of handbooks, data tables, etc.
of these items vAnnual review volumes
"Ynow-how! or ¥Society meetings, 25%; Seminars and conferences, 213,
¥includes "cited references."
enerally keep Varticles found through own scanning of journals only.
the source- Ureview articles and review volumes.
th6$ "someone within the establishment;" 27% other personal contacts.
STncludes bibliographies as well as review papers
ific questions TReviews and texts.
bout the last Other notes
gg :ﬁ:"::e:g QFigurea ostimltet: tm:i graphic presentation in the original document, and reper-
1s. About centaged by the reviewer.
es to top Ppercentages computed by the reviewar.
testions to 00
the questioner Percentages shown were computed :'ter oliminating "owr experiments" as o source.

WNgee footnots Z, Table F-19.
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TABLE =23 « Channels serving to find answers to diverse types of qzestionaA

119, p. 56

Scott & Vilkins
Technical grades from foreman
upwerds, in British electrical
end electronics industryV
GCe 7 = "Here is a list of some items
of information you may need in your
work., How would you go about getting
information on each?"

An ae- A stan- A phy- A re~ An esta- A new
count of dard sical or thod or blished acien-
an appa- oOr spe- chemical proce- scientific tific
ratus cification constant dure theory theo
1) {2) (€)) L) (5) (&)
1. Literature 33% 237 51% 26% 72% L8y
2, Supplier or
Customer b b 3 2 3 [

. 3. Personal ccntact:
Within Estabe

lishment 24 28 38 37 18 24

L. Outside Egta- L2 16 8 3y 8 23
blishment®

100% 683y 100% 100% 100% 1008

Additional data

A See also fn. 1, Table F=~22, regarding Study 116.

B "operating infor::ation' called & r older publications, on the average but
for a smaller number of journal references per inquiry (pp. 203, 206).

Notes about_row headings
% Includes: parent firm; governmental research station; other research stations;
person unspecified outside the firm; person unspecified. ("Persons unspe-
cified" constituted 5% or less of responses in all categories except
"method or procedure" where it constituted 168%).

Y The remaining 32% replied "British Standards Institute."



TABLE F-23 - (Continued)

103, p. 203B
Cole
Users of the British Petroleum
Company's Technical ormation
and Library Service

Per cent of questions submitted to
the service over a 9-year period,
to which answers were obtained
from sources shown

Operating in~ Information for All
formation for educational, questions
direct use briefing, or
rounding-out use
(7) (8) (9)
1. Journals 58% 65% 58%
2. Internal and ex-
ternal reports 1% 108 18¢
3. Textbooks, yearhbooks,
handbooks, ete. 20% 23% b4
L. Pamphlets 15% 122 4%
5. Trade catatogues 8% & 5%
6. External information
sources 22 5% W
7. Other sources 7% 10 8

Other notes

X Per cent figures were recomputed by the reviewer after eliminating those who
"had no need for this information," or "didn't know", They ranged from €%
of the total interviewed for "standard or specification to 29% for "a new
scientific theory." Respondents' free statements were classified into nine
categories by the investigators,

W Users are staff members of the company; "many are by training scientists, but
concerned largely with management and technical customer relations.”

V Only L3% were engaged in "research, development or design, with or without other
duties." Another LO% were engaged in "production supervision or inspection,"
Only 39% had any university degree or "technical qualification.®
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TARLE F-24 ~ Cnannels serving diverse functions otheE than "keeping abreast" or

L.

pX}

€.

a

"finding answers to specific questions"

110 (Appendix II) p. 274% 119, p. 57

Herner 1958 Soott & Wilkins
tledical sclentists at 59 Technieal grades Trom foreman
U.S. research organizations upwards, in British electrical
“most likely to have facili- or electronics industry
ties for Soviet information" .
Per cent of source-mentions Per cent of source-mentions in
in reply to "Do you recall reply to "Can you say by what
where you got the idea for means you get most of your
your present or most recent ideas...for new ideas for

" projectY improvements or for new
methods 2K (Q. L)

) (2)

Literature 3982 52%
Personal contacts 35 32

Lectures, Meetings,
Courses 12 9

Thought about it XXX X
Practical action XXX XX
Other 13 8

100% 100%

Data based on free statements by respondents, classified by investigators into
8 (Study 110), 5 (119, p. 57), and 5 {119, p.50) categories, not counting.
those whose counts were omitted by the reviewers. The reviewers further
simplified the remaining categories as shown,

b From replies to the following interview questions: Q5 - "Are you working on any

o

D

problem at the moment?...What is the nature of the problem?...Can you tell me

the very first step you took to deal with it7...the next?..."hat steps did you

take today or yesterday?!
Additional data

Study 116 (Menzel--biochemists, chemists, zoologists on Columbia Uaiversity Fa-
culty), had interviewed scientists recount episcdes of their "urushing up"
on a particular area of research, and episodes of their attention being directed
to new areas of interest. Sources of commnication in the small number of epi-
sodes recounted in each instance are enumerated on pp. 98 and 110. Study 116
also contains discussions of the following additional functions of the scienti-~
fic communication system: Certifying (giving testimony to the reliability of a
source of information); Eliciting reactions (furnishing the scientist with re-
sponses to hia own statements); and lLocating (helping the scientist to assess
the position of a topic within the current research market).

Dlstribution of "first steps" 1s also reported separately for "short-term," "long-
term routine," and "long-term fundamental" problems, as well as for "administra-
tive," "production," and "research" problems (p p. 51=2). Reference to the li-
terature increases, while personal contact generally decreases as first stepe
in the order given.In apparent indepsndence of this relationship to the nature
of the current problem, "literature” as a first step is also reported more fre-
quently by those with university degrees or technical qualifications, and by
those who are usually engaged in research (p p. 52=55).

Notcs about column headings l



by

TABLE F~2l (Continued)

119, p. 508
Scott & Wilkins
Technical grades from foreman upwards, in
British electrical or electronics d.ndus‘::ryV

“Percent of respondents who named each
source or activity when describing the
lst 2nd 3rd Yesterday's
atep step step step
taken to deal with the problem ’
currently worked on

(3) W (5) (6)

1. 12% 5% 3% 2%

2. 26 20 16 21

3.

k. 5 3 1 3

. 5L €5 n At

6. 3 6 6 3
100¢  100%  10C% 100%

Notes about row headings e

Z Includes "omissions in the literature" and "disagreements with the literature."
QOther notes

¥ Percentages recomputed by the reviewer after eliminating "own previous work,",
observation of patients," "assignments from superiors," and "teaching ac-
tivitles" (i.e., 4T%¥ of all mentions) ag sources. The intent is to restrict
the analysis to the role of channels of communication in bringing informa-
tion of the work of other scientists.

Z Percentages recomputed by reviewer after eliminating "intuition and thought,"
observation or experiment,” "requirements of job or customer," (i.e., 37%
of &1l mentions) and "don't know (1%) as sources. See preceding footnote.

¥ In this instance, entries are not limited to channels of communication, aince
the question was not worded so as to focus on them, and other "steps" con-
stitute the tulk of those recorded. Contrast the tw preceding footnotes.

v Only 43% were engaged in "research, development, or design, with or without
other duties." Another L0% were engaged in "production supervision or
inspection.” Only 39% had any university degree or "technical qualification."
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TABLE P-26--Perceived yleld of communication-receiving actsl

108, pp. 186-87
Glass & Norwood, 1958

50 Biologistas and Per ocent of respondents to the progress of

other scientists whose work it would (would not) have made any
significant difference if they had learned
sooner than they did of the work reported in
at least one of the references cited in and
"of major significance to" one of their own
recent publications;:

would havo made a difference 18%
would uot 68
no answer 14
120, pp. 26 & 48
Shaw -
Scientists and engineers Per cent of reading acts in which respondent
on research staff of US "found what he sought," among those in which
Forest Products lab he sought scmething:Z
(GS 5 to GS 14)
Study 1 (2-month diary period) 86%
Study 2 (l-month diary period) 88%
123, p. 4152
Urquhart 1948
Users of Science Per cent of publicetions withdrawn® fram
Museum Library Scienc. Iuseum Librery during Z-week

pericd which resmondent would have obtained
efreg/ if ke hed been eble t¢ sec a summary

beforenand 82%
123, pp. 414-15%
_Urquhart 1948
Users of Sciense Percent of withdrawals® from Science Museum
Iuseum Library Library during 2-week pericd to which "a

reference was ocbtained from" sources shown
at left, which contained:

the required not the informa- no informaticn Total
information tion sought, but of value N
other information

Smirce of reference of value
Periodical article 847 13% 3% 100%
Abgtracts or digest 79% 13% 6% 100%
Sook 668% 29% 3% 100%%
Science Librery Ac-

cessions List 62% 15% 23% 100%
Vertal recommendation 72% 23% 5% 1004
Private index 855 3% 12% 100%
All scurces 7% 15% Lo 100%

(The author adds: "The percentage of failures appeared to be
unaffected by the use for which the information was required")

“W1th exceptions noted on p. 409,

Includes 1% "publication was no use beocause it arrived too late."

: Additional Data
USee als0 "not found useful," Tables F-16 and F-16, Study 114.

zPoroantugos computed by the reviewers.

. - e S . R
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TABLE P-26--Information which came "too late"

122, pp. 53-66
Tornudd '68

Danish-Finnish
Junior research
workers

Per cent of respondents stating that specific instanoes
of undesirable duplioation of research hed occurred in
their work, caused by the lack of information on re-

search carried out elsewhere; among those employed at:

Academic institutions 13%
Research institutions 16%
Industrial institutions 263

-

All institutions 21%

Rg——
Sa—

4

(Only 10 per cent, or 19, of the respondents followed
the instruction to desoribe a specific instence in this
self-administered questionnaire. In at least five of
the nineteen instances the material had not been pub-
lished at the time the duplication of work was under-
taken. Details are given on pp. 53-55.)

o

.

104, p. 144
Committes on the Surveyz

Ph.D.'s in mat' atics

icoom V.S, and Canadian

u.aiversities, awarded
1915-54

Has long delay in publication Those whose publication record

of the work of others caused placed them relative to their

you needlessly to duplicate age group, in the:

the work of others, or other- -

wise hampered ycur regearch? Top 5% Next 35% Bottom 0%
- AT least Tess tona

All 2 papers 2 paperc
respondents pabl. publ.
(P-4) _(P-3) (P-2) _(P-1)

Yes 16% 31% 20% 12% 8%
No 67 80 67 59 42
No answer 27 10 13 29 50

Total 100% 100% 100% 100% 100%

116, p. 42
Mengel

Elochemists, chemists Per cent who were able to recall a recent
ard goologists on oongrete instance of existing "imowled
Columbia University that would have made a difference in [t;oig/
faculty work reaching /them/ too slowly;" with the
information
published 13%
not published 10X
at the time of the missed opportunity.A

(The estimated effc:t of\the information, had it
reached the sclentist in time, is given on
Pe 42; other details, pp. 38-42.)

Acdditionsl Data

A
Also given separately for Biochemlsts, Chemists and 2 logist
be computed). p. 42, ’ oologists (percentages to

Gl TR I D GO OO OO S G G eme ead el ecs

zPoroom;ol computed by the reviewers.



