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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, etc.

(2) Logical studies of classification, search-and-
retrievol systemsi, languages, etc.

(3) 1mpirical studies of scientific con, iication in
process. Mhen approached from tht point ov view of
the individual scientist, these are ,tndies of
"scientists' cciiiunlcation behavior." 'ber approAched
from the point of view of any comnunication .ediun,
they are "use studies." When opp•, !"ed f-•m the
point of view of the scientific corarrcun.cation system,
they are studies in the flow of information among
scientists.

This review is concerned v:ith studios in the cte.ory.

2. Natu of this review

ese pages, together Aith a separatp.ly bound voltume of tebles,

-eefst±b"e a synthesizing review of completed studies of the behavior.

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

with regard to the obtaining of available scientific information I

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

well as this text. Each provides independent info,±,,ation, .Is t:ill be

explained in the last section of this chapter (P.7)' -

SThe review strives to display in systematic form the diversity

of conceptual approaches that have been used in studies of this kind, and

the very large variety of topics that can be probed. The emphasis is on

showing what research has been done and what research can be done in this

area. . of wha" reserch (if iany) should be

done- st properly await the reactions of workers in several fields,

and espe\ially 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 and all of the reviewed studies which would illum-

inate any given point. For 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 bind-

ing will illustrate the results of this effort. The elaborate captions and

column headings, and the staggering batteries of footnotes appended to

most tables bear witness to the labor that was required to locate and

recast data for comparison. They will also 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 convergencea can be observed

in the tables--and others will be brought out in Chapter IV--in spite of

these obstacles, the factual results of this collation of data can hardly

be claimed as its most significant contribution. Uhat 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 lead. 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 studies of scientists'

information-gathering behavior and experiences. A sorious 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, examination of the

material will show that a classification of statements by topic, and even

one by conceptualization of units and categories, cuts across any classi-

fication by data-gathering techniques.

3. Obstacles to comparability

The obstacles in the way of satisfactory comparability of data

from the several studies are of the following kindse

a. Diverse and ill-defined populatiuns.--The populations from

which samples were drawn in the several studies are extremely heterogeneous

in many respeets--this quite aside from the way the samples were drawn.
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Different studies are concerned with individuals working in different

countries, different disciplines, and different kinds of establishments,

and differing widely in amount of sc entific training and involvement in

research activities. Some studies confine themselves to basic researchersj

others include scientists in industrial development work, engineers, and

J more or less ill-defined "technir.ians I's 'ide coverage of the communica-

tion behavior of diverse kinds of personnel is, of course, very desirable;

but the diversity of populations reduces the number of studies that can

I be compared in a meaningful sense, while only a modest number of studies

have been completed at all. Unfortunately, few of the data are reported

J separately for the several categories of people included in a study, and

all too often the kinds of people included are not clearly specified.

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

I Studies vary greatly in the units of observation used. Some measure

communication behavior in time units, some refer to individual communica-

Stion acts, and many report what is "usually" done, or simply "what is

done", with no further specification. In addition, data on any specific

I activity are given as fractions or rates of variously conceived total

I activities. These matters will be taken up in detail in Chapter II,

pp. 12-22.

I ce Diverse classifications of communication channels.--The

different media and channels of communication are not classified in

SI identical ways in the several studies. However, few serious difficulties

are experienced, except when it comes to relatively refined classifica-

tions of, for example, journals, into sub-types,

d. Paucity of analysis in depth.-The difficulties enumerated

above have the most serious consequences in the case of simple dencriptive

I statements, since here different populations, measurements and categories

will almost invariably produce different results. They have less dele-

terious consequences when inferences are made on the basis of multiple

converging evidence of diverse sorts, sueh as are summarised in Chapter IV.

Comparisons are also frequently possible in spite of the disparities

Smentioned when one is interested in certain relationships--for example,

in the direction of differences in one variable which are produced by

changes in a second variable. The direction of such differences win in



many circumstances be invariant to the choice of units of measurement

within rather wide limits*

Unfortunately, however, moat of the studies under 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, differenv` indexes, etc., are most keenly felt.

4. 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 universit. For the pur-

poses of action on the local level, many purely descriptive facts winl 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 kowledge that scientists at a given

3 establishment 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 loneg.range planning on the general level, the same

knowledge might man either that translations should be made available, or

that scientists and science students should be trained in the laiguage.

I Finally, this knowledge MaY lead to effort to devise entireOy new ways of

furnishing translationsa for example, by machines.

On the other hand, the findings which are of interest for general

jpolicy-making may have little usefulness for the local information officer,

There is probably not moch he ocould do if it should be shown that his

j scientists often fail In their searches for eertain details about e*quImt

setup, because their descriptions are Oburiedw as incidental remarks in

experimental reports. Oa the general level, however, mbh a finding night

lead to the setting up of new index otegories, or to mw pue aame devoted



specifically to such matters. Then again, if easy contact asong certain

scientists from different institutes should prove of material importance

to the progrese of their work, the single organization could do very

little, but several organitations 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; and 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 communica-

tion behavior and experiences of scientists and other factors. (of. the

I remarks on "paucity of analysis in depth," pp. 3-4)

5. Techniques of data tathering.

The techniques of data gathering that have been used in the

"studies reviewed are listed below:

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

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

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

j (4) Diaries.

(5) Self-administered questionnaires.

j (6) Personal interview.

Reference-counting would constitute a seventh data-gathering

Stechnique in this series. However, studies using this technique have

{j been omitted from this review for practical reasons.

It is sometimes erroneotaly believed that the choice of a

data-gathering technique is the principal or even the only important is-

sue of research methodolog. The reviewer regards this choice as seoondary

in Importance and logic to more fundamental methodological issues which

are discussed In Chapter II (especially pp. 12-2". OmnwW

speaki, there is no one-to-one relationship betoeen data-gathering

teehnique ar the oneeptuallaation of units of saspling and obeervatlon,

although c•rtain boui to the latter ar set by the choice of data-gathering

seUl Nsamsr pse oem sevewul awe ew@ee of the uea e the

t~t
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At arW rate, neither data-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 organized by the subject they deal with.

6. A substantive classification of the findings of use studies.

In order to achieve the announced goal of juxtaposing findings

I from all studies bearing on any one topic, the findings have been grouped

into the following six categories:

a. Exposure. - Tables E-1 through E-l4, and Section A of

I Chapter II concern findings based on descriptions of the information-re-

ceiving behavior of scientists which make no reference to the purposes,

.I effects, functions, or value of this behavior. Here belong data on the

frequency with which scientists in various categories attend meetings, the

number of different journals they read, the conversational setting@ in

Swhich they participate, and so forth - in other words, statements about

the exposure of scientists to various coazunication channels.

I b. Function. -- Statements which differentiate information-

receiving behavior according to its effects, purposes, or functions are

summarized in Tables F-15 through F-24, and are discussed in Section B

of Chapter II. Examples are the differentiation of abstracts read in

the course of a search and for "keeping upj" or of articles read in pre-

I paration of a lecture as opposed to articles read in preparation of an

experiment.

c. Performance. - Statements which compare the yield of con-

I j munication-receiving acts with the expectations or purposes with which the

acts were initiated, and reports on failures or unwarranted delays in

Soosounication are summarised in Tables P-25 and P-26 and discussed in

Section C of Chapter IL. Answers to the question "Did you find what you

were looking for when you picked up this journal?" provide an example.

j d. Evaluation. Section A, Chapter I1I refers briefly to the

rameroua tabulations of scientists' verbal evaluatlons of various media

of comeumication which are not based on separate evaluations of individual

Sinfornation-receiving acts. Actual findings based on siah evaluation are

not reported in this review, except where there are special reasons for it

[(of. Chapter IV).
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e. Communication skills and practices; use of library services. -

The following kinds of data ax 3 enumerated in Section B of Chapter III,

with no attempt to report actual findings:

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

(2) Communication practiues and usages other. than. exposure to channel
(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 journals3 etc.).

f. Inferences from mai'tiple data. - Chapter IV is reserved

for statements based on multiple ;lata. While not suitable for presentation

in the review tables, these staxaments lar6,ly constitute the "payoff" of

the data that are tabulated, and v;'s recommended to the reader's special

attention.

7. Organization of this review

a. Tables and text. - Tables and text 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 summarized in the text. The only exception - and

it is an important one - is the material of Chapter IV, which summarizes

"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 c, p. 6 above). The three seec-

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

kinds 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 enumerated and diacussed.

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 eaning to the statements of

the text. The reader Is theref;re urged to read the sections of Chapter II

and the corresponmdinig-tablese Ipother.

b. Sequence of Tables, Tables marked by the pretime 3, 1.

and P, repor) respectiwely, data em exposure to c Io a dnnale, am
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functions of coimnication-receiving behavior, and on the performance of

the comuinication systesm as these terms were defined above (p.6). Within

each of these three nota, 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 v- those which

differentiate between oral communication and reading of the literature;

next come data on exposure to specific types of channels (books vs. journals

vs. unpublished reports, etc.), and only then data which differentiate

sub-types of these (e.g., Journals of different age or language). Perhaps,

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 usually the "dependent variables."

It follows that "Independent variables"'- the preaumed deterainante 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

distribution 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," dati for "all

cases" included in arW one study are presented first. (This is what survey

analysts call "marginal data.") Only then are "breakdowns" presented which

give data separately for separate categories of cases - for example, for

scientists working on different types of assignments. Because of the dif-

faring populations included in the various studios, some comparisons be-

tween groups might also be made by comparing the data on "all cases" of

several studies; unfortunately, the obstacles to compability which were

enumerated earlier (pp. 2-4) place the value of most such comparisons in

doubt.

c. Material within each table. - Each table brings together

data from marW studies, bearing on sowe one topic. Data relevant to the

[1 topic which could not be aciommodated in the bod of a table are reported,



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

illustrated in Table E-6. Oenerally speaking, each column represents a

different studyl however, one study may be represented by a set of columns,

if different operations (Columns 3 and 4) or different phases (Columns

5 and 6) have yielded separate relevant figures. In addition, there are

several columns 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 and indexes are given. The rows, therefore, most often represent

different channels of communication 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 equivtlents in tables not following

the standard format) identify the study and page from which the data are

taken, 1 briefly describe the population included, define the units re-

ported, and specify the observations and computations underlying the

figures as much as space permits. 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

1 Study numbers refer to the bibliography at the end of this
volume.

rsome studies clearly specify the underlying operations wherever
figures are reported, but in other Instances it was necessary to assemble
the specifications from indications more or leass concealed in various
parts of a report. Reliance was placed on full reports rather than published
excerpts, and on verbatim texts of research instruments (diarists' or
obeervers' instructions and form, 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 followings desessLaW api-
valencies between differently named categories, and recording the mecee-
eary deviations and qualificationsf pooling of catepriesi computing or

recomputing percentages from frequencies, sometimes after eliminating ±r-
relevant catepries from or adding omitted categories to base f1iuresaj
rotatin percentaged orose-classifications 90 degreesj reducing rates to
common denominatore; computing weighted averages; and other operations.

Wherever it is felt that correspondencos between the origionl
data and the data tabulated in this review are not se•f-evw et, foot-
notes are appended which identify the categories includedi, or stae the
operations performed by the reviewers.
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The interosted reader is invited at this point to inspect the

remarks on "Notations and Symbols," p. ii of the velme of tables.

d. Sequence of chapters. - This introduction constitutes Chapter

One and isa 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 Thich 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.

I.

__ _ _ _ _ _ _ _
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Chapter Two

CATEORIES AND THT1DDOGOY OF TIHE TABUIATED FINDD!GS

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. 1

A. Exposure (See Tables E-1 to E-14)

1. Two 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
1"
* purposes, effects, or utility of any communication that is transacted.

*. ("Channel" is to be broadly 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

some amount of information-receiving behavior on the part of a scientist

vis-a-vis a channel of communication. Hence, one way of ordering ex-

posure statements is according to the manner in which channels are cate-

"gorised: e.g., is all literature conmidered as one, are journals dim-

tinauished fron books or are jouin=al from different diaciplines

f treated separate3y? This is the c REIM ao n 1 h

iThe division of findings about scientists' information-re-
ceiving behavior into those concerning exposure, function and perfor-
mance was introduced in Seetion 6 of Chapter I (pp. 6 ).
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Tables E-1 to E-14 are ordered, and it will be discussed in detail in

Section 1! (pp. 23-24). 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 anounts of information-receiving behavior are

delineated.

2. The delineation of =nits 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. 1 In principle, it would seem

that the following four possibilities exist:

(a) E.4osure vs. non-exposure. (Has the scientist read a
given Journal at all?)

(b) Number of acts. (How often has he read it?)
(c) 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 qppears to have been by-passed

by limiting data to statements that a scientist either does or does not

use a given type of channel. Thus, for example, we are informed that

99% of the scientists in a certain sample use jour;ale of primary publi-

cation, while only 612 use unpublished reports (Table "-, Column 1).

lWe use the term "unit of reoerding" rather than the mre fami-
liar "unit of observation," in order to include data based on selentists,
own accounts as well as those collected by direct observation.
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There is some ambiguity in the unqualified statement, in the

present tense, that a person "uses" a medium of commnication or "reads"

a type of book. It is not clear, e.g., whether persons who have read

one unpublished report are included among the "users" of such reports,

S- 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 clnlsifying persons not by whether they "do" a cer-

tain, thing, but rather by whether they "have done" it; for example, by

whether they have ever obtained information from journals, from books,

etc. (Table E-5, Column 2).1 If this unqualified way of asking the

question is taken at face value, it places into the positive category

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-5, Column 4), 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 society meetings during

a 12-month period, and whether he has spoken to a 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 scientists read regularly - that is,

in the words of instructions given in at least one study, those of which

[" they see nearly every issue (Table E-5, Column 5 and, in part, Column 3).

Then data are obtained on "regular exposure" to a set of in-

"dividually named channels (for example, individual journals), one obtains,

thereby, a measure of the range or diversity of chamnels to which a

IThe qualifying phrase "useful" in the caption to this oolumn

will be discussed in Section 3, PP. 22-23
2 Compare in this connection certain difficulties of interpre-

tation mentioned in lable 1-10, tn. a.



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).1 The acts

can further be described. aa 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 1-4

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 pert), 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 al 1 the diary

studies done to date. In addition, acts are the units of recording of

studies based on library withdrawl recordsj each withdranl 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 accounting

IMore precisely, of all information-reoeivlng acts through those
channels on which data are gathered; moat studies are limited to receiving
information through the written word, and many further restriet their data
to a limited list of written channels. Certain of the oamissions are syrbo-
lied by XXX, as expaind on p. II of the table volum. See als Seetion

I 3, PP. 23 below.)

2 lnforaation-gathering acts also are the units when inquirie
reesived at an information center are nalysed. 804 f. 1, p. 30
and Table F-23, data from Study 103. The latter a.eo apeiess, sub-oat-

a 2 of the qpration. in %blob the I ' foratim was to be nseds
(Iefn2, ne~ct pacre.)
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by scientists of their activities during the 15-minute period immediately

preceding their confrontation by an investigator, who appeared at randomly

selected moments (Table E-l, 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-

i terviewed scientist's moat recent literature search (Table F-22, Column

12), or on the locus of publication of the moat recent article read by

I each respondent (Table E-6, Columns 3 and W).1 There seems to be considerable

room for expansion in the use of acts as recording units in interview stu-

I dies.

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" tantarount 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

V clear on this point. Searching the index to Chemical Abstracts for

entries under several headings is probably entered as a single act (if

I at all); whether the reading of eight abstracts located in the process

"[ constitutes one act or eight is not alwas clear. Moreover, it is pro-

bable that much reading activity -- especially the quickly anoomplsneta

" scanning or reading through numerous brief and individually "trivial"

items, such as the advertisements, notices, or book reviews in a journal,

manufacturers' pamphlets, and the like -- is not recorded at all.

The reviewer believes that all such ambiguities can be overcome

(Continued from preceding page.)
extensiveness of the answer suppli9ej channels used in reply; age of
literature used; number of times any given Journal iuas used; etc.

Studies based on withdrawal and inquiry records are# of course,
I! limited to acts utilizing the particular library or information center.

This eliminates a large amount of literature use which is probably quite
different from that recorded, as well as virtually all use of nmo-liter.
ary channelse

1The restrictions to "articles of direct use of special interest"
will be discussed in Section 3, pp. 22-23.
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by appropriate definitions anc instructions; in fact many of them are

dealt with by special provisions in one study or 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 fcrms 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 'k 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 communication, 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 porfoctlyany 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

V information-receiving acts as units of recording. Equal weight is ac-

"f corded to acts which mould, 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 one, so does

reriUing an article--whether long or short--or, for tha b or, t±,e

reading of a portion of an article. Equal numbers of reading acts thus

do not necessarily mean the same amount of reading, aid 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 •his difficulty is

not as serious in its consequences as it might seem. For one is seldom

interested in single descriptive rates for their own sake, or in the

"a mount of reading done in some "true" sense. Oenerally speaking, data

become vieful when they enter into comparisons and into the examination

of relationships. And it would still seem meaningful to state, for

example, that pure researchers in the atomic energy field devot, a much
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larger portion of their reading acts to journals and a mich smaller por-

tion to unpublished reports than their applied colleapues & (Table E-7,

Columns 3 and 4)j 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 choiaekl •f •ormationoreceiving acts ab

units of recording has certain distinct advantages over the choice of

other possible unit. (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,

Ybich 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 all) 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 channel, but also objective sti-

mali for such exposure, can be directly associated with acts of informa-

tion-receiving, while they can be applied to smaller units only deriva-

tively, if at all. Thus it is, generally speaking, an article rather

than a sentence or pege that was called 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 ar7 given conscious purpose.

(3) Consequences, in term of later scientific activity or further com-

I . munication behavior, can generally be associated with information-reoeiving

acts in cases where they cannot be related to an "arbitrarily" defined

portion of an act. Thus, for example, a 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 this

or that paragraph of the article may be impossible to state. A search

through a card catalog may result in famlniaritV with work hitherto

unknown to the scientist, while the glance at any particular card may

1C
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contribute nothing also than the conviction that he must pass on tO 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

so 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 bellow) 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 technique which can accumulate data on infor-

"V mation-gathering acts, and ib may well be possible to devise new combi-

nations of data-gathering techniques which would allow a sore objective

measurement of the durations of acts, while statements as to their antece-

dents, yield, and/or consequences mould be obtained from the scientists.

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

"Orandom cheiaist-noments" - are made the units of observation, most of the

advantages accrue which were mentioned :W 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 category of chan-

nels can be similarly expreesed as a rate or as a proportion of all in-

formation-receiving behavior (Table Z-2; Table 3-6, Cola0 7 and 8). MW

other descriptors of the information-receiving behavior can be applied,

and will yield rates and distribution figures (Data from Study 101

in Tables E-11, E-12, and E-13) Ary such figures can
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be compAred for scientists in different categories, roles, phases of

research, or institutions (Table E-2).

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

They are probably the only units of recording which are devoid of ambiguities

and which can be uniformly applied to communication-receiving through any and

all channels without new definitions for each 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 complete record of activity during specified

time intervals. The meaning of aggregated figures, even when they encompass

many different kinds of activity, is unambiguous, and comparisons between

the time spent on diverse channels of communication are easily interpreted.

Moreover, since activities other than information-receiving 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.47 nd 50 below.

This unit of recording, however, also has certain drawbacks. The

precision on which its value depends cannot be expected in most retrospective

"V 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 observations.

f (See data from Study 101 in Tables E-1, E-2, E-6, E-11, E-12, E-13.) One

study had diarists record the number of minutes expended on the acts

"f recorded in the diary. It is not known how precise these records 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 gross

differences in estimates probably represent actual differences in the

"indicated directions. (Table E-2 illustrates data of all three kinds*) Even

if accurate, ascertaining the duration of sampled acts is not, however, the

a&me thing as sampling time intervals. It can provide cily some of the same

advantages.

A second and more fundamental drawback of time intervals as the

units of recording of scientists' inforation-receiving behavior is the

A
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counterpart of the corresponding advantages claimed above (p. 17 - JA) 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 behavior 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-gathering

behavior; but to do so usefully will generally require a consideration of

the larger units--"acts"-- of which these moments or minutes formed a part.

This, of course, would constitute a departure 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 ipite 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-sat 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 ,"mosage" - i.e., some kind of

unit of information transmitted or of comunication achieved. Ths approach

soeem 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 threel fbr instead of focusing

on some piece of the scientist's behavior and then, perhaps, asking :.hat

inform tion it yielded, it singles out pieces of information and asks whether

and through what behavior they were obtained. The neatest embodiment of this

approach would be actual studies of the diffusion of a message - e-g., of the

knol:ledge that an experiment on a given problem was carried out 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 orkwewn. 1 Studiew 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 s6iehtists. 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 rc t 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 wife 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

The most comprehensive of these efforts is soon to be reported in

Stuart C. DoddEdith D. Rainboth, and Jiri Nehnevajsa, Revere Studies on
Interaction, in press.

See also Melvin L. DeFleur and Otto N. Larsen, The Flow of Information
New Torki Harper and Brothers, i98.

2 Private coomunt ation from Riohard H. Orr, M.D., Exeoutive Director,
Institute for Advanocment of Medical Ccunioation.
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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)1 17hen 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 a'ialyse to certain special circumstances, while others do

not apply such restrictions.

a. Place and time. - Several of the studies call on diaribd 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 serious

restriction. (In Volume II, all such restrictions are mentined in

captions to the data concerned.)

b. Usefulness. - Some exposure data are, as will be acted in

captions, presumably limited to exposure which was found Ikseful" by the

llortyh.three per cent of the respondents of Study fl9 (p. 59),asddtxY
could recall no case of "ideas or information arising from chance happen-
ings;"57% said they could, but only 27? were able to describe such an
(Continued on next page.)I
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scientist (e.g., Table 1-5, Column 2; Table E-6, Column 2). With some

exceptions, it would seem 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. Maror studies limit their records to

exposure to those channels Vich are speciflcally 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 Z-6, Column 2).

4. The classification of channels

The main principle by which exposure statements are ordered in

Tables E-1 to B-14 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-4 contain data about a scientist's

total communication-receiving activity or his exposure to comnunication

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

communication.

The data in Table 3-1, Columns 4-6, 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;

plus the classification of oral communication 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 min'r

channel types which are only given in one or two studies are not reproduced

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

(Uontinued from precen page.)
event. (Relatively few scientifically qualified men were included in the
population of this study.) The word "chance" prwrel to be too vague a
term for this inquiry. Study 116 made a similar ez-,)erie with the phrase
"unlopked-for piece of inforzsiens.
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c. Lore systematic 6,ab-divisions of channel types are

recorded. in Table E-8 through E-11. Here, for example, journals are

distinguished by language, their 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-I0, 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 114 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-11, 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 ax.1 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 members of a department

or other organization.

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, ,15) 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 3-14 reports some attempted measures of the

intensity with which a given article, journal, or other channel is perused.

f. Not included in this review are reports cm exposure to

particular channels distinguished by name, for example, on the number of

scientists who read some specifically named journal, who have attended



%N meet•ng of a partioular society, or who read specified abstracting

poiodiqal (Wet couns derived from the naming of specific Journals

are tnllAded In Tables •4 to 1-13), IdentiUfations of %be 1ost used"

1ehn,4t pf sire tOv e (e.i,# the abstracting periodical "*ost usaed" by

soak rtpapdeis to a qusstiocpaW4 an r.Pt recordqd Were alt4~ough so"e

infOrMton derived from suah data is (Taoe 3-4-2)t Also omitted are the

vof7 rare reports of exposure ,o particlar sections or features of a

chmel-*Vpet for exampqle the listening to papers versus the listening

to pmpo"Ia at metings, or the reading of particular "features" in

I.
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B. Function (See Tables F-15 to F-24)

It is becoming increasingly recognized that scientists address

themselves to the literature and other channels of ecientific communicationV
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 answers

to specific questions which have already been formulated. lle shall now

consider reoorts on scientists' information-gathering behavior which make

this• or other distinctions as to the purpose with which the scientist

addressed himEelf to a communication channel, or the effect which his

corimunication act had on him.

As we shall 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 vwork;

the learning of new techniques has been differentiated from the learning

of experimental results; and so on. From a practical point of view, the

importance of all these distinctions resides in the likelihood that

tf.iedia, formats, bibliographic tools, nstitutional policies and

scientists' practices may be optimally suited, for example, for keeping

ucientists abreast in their chosen fields and for furnishing them the

answers to specifically formulated questions. It is, in fact, not unlikely

that steps taken to enhance the performance of some communication functions

work 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., Yhether he read an article with writing, current

research, or general interest as the "specific purpose in view" (Table

F-15, Column 4), or whether theoretical statements, data, or procedures

were the "reason &y library material was7 consulted" (Table F-15,

Columns 5-6). This is a simple technique and, when categories ard inetruc-

tXons are devised with care, it is a useful one. A scientist's conscious

purpose in addressing himself to a channel of cominziation 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 be corsidered to account for his

behavior.

One must, however, remember the very common experience that the

information sought is not found; that the information, once gained, finds

use in quite unanticipated ways; that information is obtained which was

not deliberately sotght *ben one picked up a Journal or entered a meeting

ooom; 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

cystem and its elements to what the inforration-receiving scientist was

aware of before he engaged in the activity corcerned. 1

Rather than to ask for what purpose any given information-

receiving act was undert3ken, it would therefore seem more useful to ask

what effect it had on the recipient. At least one study instructed

diarists to record "what use was made" of the item read, rather than the

purpose for wvhich it was read (Table F-15, Column 1), Records taken at

the time information is received are, of course, limited to those effects

which 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 scientific tommuni-

cation activity" -- meaning thereby the particular ways in which the

activity contributes 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 "function," although

it is realized that purposes, effects, and functions are not the same thing.

7lhe unanticipated ways in which scientifio 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. 45-49 and
passim; 116 B, passim.

IJ
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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. 1  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 retranemittal."

A very specific function of information is that of furnishing the idea

or impetus for a specific piece of work (Table F-24, Columns 1-2).

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

made among scientific communication 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 id data, or methods

and procedures (Tables F-15 and F-16, Rowe 7-10; P-17, Rows 6-8).

c. 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 communication

behavior, and, on the other hand, the specificity and scope of the infor-

mation-gathering activity, if any, whose goal thu 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 an additional message. This may be done by calling his atten-

1X.e., we shall omit here a consideration of the extra-informa-
tional functions of scientific ccmmunication, which are likewise contri-
butions to the progress of scientific work. For exaaplet publications
are an essential element in the reward system of the scientific profes-
sions; conversations with colleagues reinforce one's faith in the worth-
whileness of one's chosen activity; society meetings provide periodic,
and often salutary, deadlines for the copletion 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 oiling item to

"scientist's attention," while tabulating records on the receipt of the

second message (Tables F-20 and F-21). These studies do not distin-

guish clearly between the sources %hich helped a scientist locate a

piece 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 also fn. z, Table F-18). Related are data on *xposeJ~e to

"secondary sources," as distinguished from "direct" or'•rimary" 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 I"secondaryI ones does not necessarily coincide with their use

by the reader as ultimate sources and as locating tools. Abstracts nay

e*e.g. function as guides to primary sourues, 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

topicslie triel to keep up' with -. Mis 'area of attention." (Table F-24, fn.C).

If keeping up with developmnts 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 overlap@ a distinction as

to the activity in which the information is (or is to be) usedt any

specifically envisaged activity vs. none (Tables F-15 and F-16, Rows 4-61

Table F-17, Rows 3-4; Table F-18; and Table F-22, Coluzm 1-5). Bt

keeping abreast and searching for the answer to a specific question do

not exhaust the possible scopes and specificities of Information-gathering

goals. Among other possibilities are "brushing up" on the recent yeere'

work in an area with which one has not been familiar (Table F-4, in. 0),

and doing an ezhitzsi- 1Utermtcwe edaaoh on-a. given topli (aW1. F-22,

column 12). The singling out of the "first step" undaetaken in

attacking a research preblen m, perhape, alseo be mentloned 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. 0). Keeping abreast of develop-

ments in the top institutions in one's field has been singled out for

special 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 separately (Table F-24, fn. D). 1

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.) mq be either

kept up with (Table F-15, Columns 3 and 4) 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 dl the distinctions enumerated above, this is perhaps the most likely

"to bear on the way in which the functions are performed, and heme the

moat uignificant for the planning of improvements in the system.

The reviewer has elsewhere suggested the following battery of

functions of the scientific communication systems furnishing answers to

specific questionsi keeping scientists abreast of current dewelopmuntsi

brushing up; certifying to the reliability of a source of informationj

broadening a scientist's area of attention; furnishing reoponse to the

lin one study the content of questions received by certain In-
formation centers was cateprised, and their conceptual structure was de-
scribed by the number of different concepts Involved in each question.Otudy 126", OP- 171-77)-....



-31-

scientist's own statementes and helping the scientist to assess the posi-

tion of a research topic within the current research market (study 116,

Chapter III and passim).

Melvin J. Voigt in an unusually interesting and thoughtful

paper based on interviews with Scandinavian scientists and scientific

r reference librarians, as well as on "observations .6s gathered in twenty-

five years of mork 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 the current

progress of Lone'!/ 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 a given

subject ... when the researcher starts work on a new investigation and

... 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 coummunication system are of a nature

that will benefit the exhaustive approach, to the neglect of the two

others, especially of the current approach. "Tu 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 problems..l

Egan and Henkle present 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 followings creating a background

or formalised body of systematic knowledge Lin 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

fields closely related to his own; and knowledge sought once the scientist

has entered into a research situation. The latter class of knowledge-

lvoigt, Melvin J., "Scientists' Approach to Information,"

tnpeboript, 1959, pp. 26-27, 39, and s also his "The Researcher
and his Sourea of Scientific InformatOAiLFbri, 1959, 69 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 RFMEARCH PATTERN

STEPS IN RESEARCH PROCFSS PROBABLE USE OF RECODED
KNOWLEDGE

1. Perception of a problem. Theoretical treatises, or re-
May arise from observation of search reports.

environment or from results of
previous research.

2. Definition, or precise statement Intensive search for prior inves-
of the problem, with identifica- tigations of the same problem or of
tion of significant elements and similar problems. Search for ac-
their relationships, assumed or cepted definitions of relevant con-
known. cepts, and for verification of as-

sumed relationships, in order to
narrow the element of the unknown
as much as possible.

3. Formulation of the hypothesis.
t4. Choice of a method of investi- Knowledge of the literature of

gation. methodologyprobably 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.

5. Choice of techniques to be used As in 4, plus: Possible recourse
in gathering and analyzing to the literature of statistics; to
evidence, laboratory manuals; to accounts of

investigations in other subject
fields in which similar or adap-
table techniques have been develop d
or to trade catalogues for avail-
able equipment.

6. Search for evidence or data. Continuing use of materials i%_Ls
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.

7. Conclusions concerning original May include discussion of ap-
hypothesis, with corollary im- Jarently contradictory conclusions
plications. found in other research studies or

of conflict with theoretical state-
ments found in the literature.

8. Discussion of consequences, Possible scanning of polemical
perhaps in the form of de- works.
sirable policies to be

adopted.

Herts mad Rubenstein, like Egan and Henkle, categorize the

communication requirements of those engaged in research op rations by do-

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

'Egan, Margaret, and Herman H. Henkle, "Ways and Msm in Which
Research Workers, Exeutives, and Others Use Information," in Jesse H. 8hera,
Allen Kent, and James W. Perryde., Documentation in Action, New York#
Reinhold, l1M6.
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Egan and Henkle, and most other authors, however, they are not content to

specify the information required for the job performance 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

"scientific 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) Stimulatory information; which has established or which
keeps the worker's activities moving in the direction of
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 bahavior, 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.2

3. Tso methodological approaches

Certain methodological issues remain to be resolved in the study

of functions of scientific coemunication 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 "Mhat 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 informtion? This approach is followed in Tables

F-15 to F-19. The other question is of the format "What are the oomoni-

cation channels which serve a given function?" For example, is it colleagues,

journals, or books which met co nly provide a scientist with an idea for

1 Herts, David Bendel, and Albert H. Rubemetein, Taem Reearch,

New Yorks Columbia University Department of ndustrial Mg3ring, I3,
(Study 1), pp. 1-6 aW passim.

2 To this must be added the pertinent passages of the thought-
ful and insightful analysis by J. D. Bernal, "The Transmissimc of
Scientific Information, A User's Analysis," 1QI, pp. 67-85.
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new research? This in the approach of Tables F-20 to F-24.

It seems to the reviewer that the planning of future information

dissemination among 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 onmunication

medium or communication exchanging instrument - and how satisfactorily?"

The research completed to date, however, 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

communication 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 aror particular channel which served various functions, and another

time so as to show the proportion of acts serving any particular Punction

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.1  (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.) -ore 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 against the presentation of

data on the channels performing each function.

4. Factors militating against analysis of "channels performing each

function."

i 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 less likely

than the reverse and to make transformations from one type of analysis

to the other difficult:

Th is of course, possible only when original frequencoie

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

beyond oommnication-receiving through the written word, and mary 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 qaestion was indeed performed by some of the channels

included in the study. Instances in which the given function was per-

formed by other channels - 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 lini-

tations of the sampling procedure). 1

b. "Moat 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. Generally, in fact,

v they merely state what sort of thing occurs "most often", 'more often",

or "usually" - for example, whether abstracts are used "principally as

San 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 in 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 form of estimates are given for the channels which perform

a specified function - for example, from the proportion of inter ewed

scientists who rank each coinanioation channel as "most important in

calling to Ltheid attention" developments in their primary fields, or

who state that they "depend Len each/ to a considerable extent" for the

nse purpose (Table F-22, Colums 6-7). Sometimes scientists are net

lit Is, however, possible to exclude information obtained through

certain channels, een when the sampling Is, In principle, one of perfor-
mances of a given function. Thus, Study • 16 (pp. 10-1?) asked, "Ca you
tell me about the last time you used another channel than just the litera-
ture to find the answer to smea quaestion that arose in eonne*menm tt work?"
MHalf the•mesags described In replywre of a kind not likely to be pb-
lished or at least not likely to be ildexed. About haf of those inquiries
had been addressed to top experts in the field conoerned, the others to
colleagues who were close at h=n4.
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even called upon to make comparative 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 perform. thin function at all. The similarity

f of this procedure to statements on exposure or non-exposure (pp. 12-14

above) will be recognized.

c. Sampling difficulties, sleeper effects, chains and synerg.Lsms.

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 in 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 communication 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

the function of an act; and it may well remain obscure to him, at least for

a considerable period of time.

Some significant effects of the receipt of a message do not

take place until considerable time after receipt of the message has

elapsed. Who has not experienced instances of the relevance of a parti-

cular message not being realized until long after the message had been

received?1 Moreover, functions of scientific oommnication are often

performed not by a single act but rather by a chain or network of act@.

Thus, for example, a search for a piece 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

ary given saource will turn out to be fruitful my not be realised 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 understsnd a menage received from

2for some ecu•les, see the reviewer's StW4 116, pp. 42415,
and ssi.
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another source at a later datei 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. 1

5. A third approach.

One potentially major way of studying the effects of different

kinds of cotmunication-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, it requires a way of measuring

to what extent various scientists are, in fact, "abreast" of develop-

ments in some specified field. 2 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,

V or even as it has been manipulated experimentally for such research

purposes. This would make it possible 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 serious possibilities for the future. More about this will be said

in a later chapter.

SThese considerations are important in chosing between time
intervals, acts and messages as units of recording. See pp. .14-22
above.

2The 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 intezv•is.

cr t is true that exposure to oommication channels has been
correlated with performance, as rated by colleagues and supervisore
(Studies W15 and n17:), or as Indicated by the amount of one's publioa-
tions, standardized on age (Study lO4). (Cf. data from Stuidy 11, Table
D-13; from Study 104, Table P-261 ard from Study 117, pp. " below)
However, correlations with performance, unlike those with achieved level
of Information, would not presume to specify the particular wa in whioh
exposure to a channel contributes to research potential. In addition,
there are serious problem. in the me•surment of perforamos and in the
control of factors other than Information exposure. (See also Chapter V.)



-38-

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 already been

pre-empted in the preceding part of this chapter. The heading

"Performince" is here reserved for the comparison of the results obtained

I .through specified kinds of communication-gathering behavior with some

explicit or implied standard.

Comparisons of the informational yield of a given commAnication-

gathering act with the expectation with which it was undertaken muld be

the clearest example of reports on performance in this sense. While, as

we have seen, it is not uncoumon 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 of 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. 1'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 esmmary of the way in which these episodes were

categorized will be found in Table P-26.

In addition to these evaluations made of particular oosunica-

tion-reoeiving acts, and the failure of particular massages to arrive

in tims, the studies under review contain a large nuber ot reports

based on scientists' verbal evaluations of communication ehanels. Thie

will be aentioned in Part A of the next chapter.
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Chapter Three

FINDINGS NOT REPBODUCED IN THIS REVIEW

It has been decided to omit from this review oertain classes

of statements made in science information studies. This chapter will

1 merely state what these classes of statements are - they correspond

to Items d and e Chapter I, pp. 6-7 a- nd will briefly enumerate

the principal forms which they take.

A. Evaluation

1. Opinion polls vs. interview surveys.

Numerous tabulations of scientists' verbal evaluations of

scientific communication facilities have appeared. In the minds of

some critics these opinion reports seem to be regarded as typical, if

not exhaustive, ,of studies of scientists t sirTnomation-gathering bdiavor, at least

of questionnaire or interview studies. This identification of communi-

cation research with opinion polling is a serious error. Research on

scientists' communication behavior, even if based on interview data, need

not be confined t. opinions and evaluations, and may not be concerned

with them at all. Interview data can be and have been gathered on

scientists' oonmunication behavior and experiences as can be seen from

the material summarized in the companion volume of tables and discussed

in the preceding chapters.1

Nevertheless, many tabulations of scientists' opinions, evalu-

ations, judpents, 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 mill 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 conjunotion with other data to ar-

Ave at inferences which recognize and, in faet, utilize, their subjee-

tive nature, will they make their appearance in Chapter IV.

1Firthermore, even opinion data can-and must-be treated u data
to be analysed, not as conclusions and certainly not as recommndation, as
som eritisea Nes to believe. Descriptions of the dsatr1, t;n-(*w,&Jmvmde••)
opinion or other phenomena are the beginnIng, rat the end, of the mrvey
researcher's main job, which In to make inferences from **at Wea with what
under what ceaditicns." For an elaboration of this ar"amt and ounter-ao-
sent see Men's reve and the in5ee t reviewerts c ement in Cel9e ad
Research Tbreles, 1091, 2n, pp. 163-6. Md h19-20.



Except when not used in such "higher-order" inferences, reports

on scientistsI evaluations of commmnication channels are in the reviewer'a

judgment, of little usefulness to the planning of action of more than

local scope. On the local level, they may be instructive, the librarian

of a particular establiahment 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 him

libraries, and what criticisms they have to make. On the more general

level, such information does not seem likely to be useful, 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 communication channel. .1

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 express their general

patisfactr.on v'ith scientific communications or to rate their own ability

to keep up with new developments. (Study 122, p. 36; Study 106, p. 140;

Study 116, p. 59).

b. Evaluation of channel types. - Iore commonly, scientists

are asked to give an evaluation of a particular channel type, or to rank

a number of channel typoz as to thder usefulness either for particular

purposes or in general. For example, scientists have been asked:

-to saV whether they find scientific sessions of their society
satisfactory, in need of some improVement, or in necd of much
improvcment (Study 106, pp. 156, 279)1

-to rate on a six point scale from "essential" to "no use"
each of eight different commnioation charnels, ranging from
official mtings through contact with others to reports and
technical papers (Study 114, pp. 42-43, 9);

-to state whether they "obtained a significant amount of in-
formation in their field from attending meetings", (Study III,
pp. 229, 234)1

-Tha differential usefulness of knowledge for action on the local
S1 and genewral level is discussed In Chapter I, pp. 4 - 5- It should also be

remembered that expressions of opinions are peculiarly sansitive to even
minor changes in tho wording of qceetoona or instructions. Thi further re-
ducsl the value ef pursUI&aor'iptive acceuts of ditributions of p'ios
aES %akes it oven more difficult to draw sismltaneous'.iAnteos fro a.
multitMde of leal' etudies.



-- to check witether they "depended on each of channel~s
to keep up with advances in their field" and lsUo "how
adequate they find each of theme sources" (Study 106,
pp. 279, 144; of. Table F-22, Column 6).

c. 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 characteristios.

f 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 "overall effectiveness". (Study 109, p. 8; and 107, p. 7-8). 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 opposite evalue-

tion. In at least one study scientists were asked to render judgment

on certain policies of periodical publishing in their discipline:

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 authors to annoying

requirements; and so on (Study 104, pp.121,132X4).

Evaluations of sub-categories of given channel-types were also

called for. For example, scientists were asked to rate on a six-point

scale the usefulness of basic journals, and again that of applied journals,

in each of four categories of age of publicati6d (Study 114, p.4 6 ).

d. Evaluation of the importance of particular features. --

Scientists were not only asked to evaluate how well existing media per-

formed in specified respects, but also what the relative importance of

satisfactory performance :W these respects was. Others were, in fact,

asked to vote their preferences as to changes in editorial policy and the

like. For exainp•m, scientists were asked:

-- whether they considered as "essential in an abstracting
journal" of their discipline each of six different charso-
teristice, ranging from "oomplete coverage of the selected
journals," through "publication of abstracts within me
year of appearance of original articles" to "inclusion in each
issue of a full subject index" (Study 107, p. 8);

-- to rank, as to their importance, five features of abstracts,
ranging from "wide coverage of technical Journal." •eto %aiu
tenmee of cost to user below five dollars a year" (Study 0•9,
pc 10)!
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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 ways; and so forth
(Study lO, pp. 133-135);

-- to indicate what, in their opinion, distinguished good
from bad review articles. Their replies, recorded verbatim,
were classified into eight categories (Study 116, p. I43).

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 114, p. 46 and 22); or to "give approximate percentages of

the use of conferences and of scientific litersture...if considerable

technical information is obtained from both conversations and conferences

and scientific literature" (Study 111, p. 229). Some such dat are included

in the tables submitted herewith (Table E-1, Columns 4-6; Table E-8, Study

111),

f. Enueration of difficulties. -- 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 general. Scientists were asked, for example,

whether they found any obstacles in keeping up 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 availzble, and if not, to describe the particular problems

encountered (Study 11OB, p. 5). (It turned out that 54% of those who did

not consider Soviet information readily available had never tried to

obtain it). 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 viith advances in their field. Their written

replies were classified into l1 categories (Study 122, p. 53).

g. Evaluations of particular channels,. -- The studies contained

a goodly number of reports of scientists' evaluations, rankings or ratings
of particular abstracting services, particular periodicals and the like.

In several 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

"asessing the concentration of their reading on particular chanmels.

These derivative data have been sumarised in Table E-12,



-43-

B. Communication Skills and Practices; 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

11cratbu emaches to librarizns znd similar matterab The following list merely

enumerates the kinds of communication skills, practices, and services on

which data have been collected in the reviewed studies.

1. 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:1

Private index, library index, library personnel, accession
list, bibliography prepared by the library, or notification
slip from the library as sources calling an item to the
Ilarlt'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 114, 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 crmmu•.ication 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 skille and practices, and their use of libraryserv-

ices v;hich are not tied to particular information-receiving acts. Reports

may otate, for example, how many scientists have ever made use of a given

service; 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, 110 , 10, and 116);

keeping of personal indexes (Study 122);

regularity with which literature searches are performed,
and reasons for their omission (Study 11A);

ISee 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 eumarised in Table 3-8.



delegation of literature searches to own assistants or to

library personnel (Studies 122 and 114);

where reading is done(Study 3119);

when reading is done(Studies 119 and 101);

use and evaluations of library reference services, reference
catalogues, accession lists, bibliographies especially made
up, notification slips, guidance by library personnel, etc*
(Studies 122 and lfi)3

the manner of obtaining literature, such as purchasing
books, subscribing to journals, reading reprints, obtaining
journals from departmental or firm libraries, from other
libraries, from private loans, etc. (Studies 122, i14, 119,
107, and 120).

I.

I.

I



Chapter Four

INFERMCES FFDM 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 variables are seldom

controlled; and interpretations rare.

The passages below summarize the nearest examples of "analysis

in depth" (cf. Chapter I, pp. 3-4) that could be found in the reviewed

studies.1 Although there is no reason to assume that their topics are

representative of the topics that can 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 scientists employed at pure

and applied research institutions. But what happens to pure researchers

in applied environments, and vice versa? Does a scientiette own work and

the milieu in which he works make independent contributions to his com-

munication-gathering behavior? Engineers in the Applied Physics 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

"veered in the direction of the pure scientists." This,according to the

investigatre, "demonstrates the effect of tVpe of organisation on methods

of gathering technical information." (Study 111, pp. 230-33).

Doem the intellectually more active technologist "read the

literature because it helps him to solve tie technical problem, or in it

'But of. also the work of Voigt, cited on p. 31 above.



merely that he is the type of es ron 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

Jamong those dealing with short-term, routine, administrative and produc-

tion problems. These claims also vary according to the person's age,

his academic qualifications, and his position in the company. But when

the pertinent figures are standardised 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 personnel. The investigators conclude that "factors

related to the individual, and independent of the particular problem,

Lae well as/ 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. 53-5•;).

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 chemnits' desks,

to the location of library facilities in the chemists' building, and to

the existence of company library facilities (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).

c. The latent functions of scientific meetings., - A paradox

noted by more than one investigator is the regularity with which scien-

tists attend metings of scientific societies, while they deny with almost

equal regularity that listening to papers at such meetings is of any use.

Among the particular features of meetinge from which scientists claim to

have derived most information benefit, the role of informal contacts loom

quite large when juxtaposed to that of the official prakrom of the meting.

(Study 116, pp. 158-6.L,) This in true especially fbr pure researchers

(Study 111, p. 234). Moreover, it is precisely scientists in the cate-

gories of mo4t frequent meting attendance - those most active in re-

search and most highly qualified academically - who most frequently deny

obtaining significant information from meetings (I19, pp. 37 and 38).



One concludes that the functions of scientific meetings are not those

which ostensibly motivate the bulk of their program, but other form

of communication - symposia, corridor meetings, the presence in one

room of those interested in a single area - as well as extra-informa-

Jtional 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 lOlA, pp. 34-37).

e. Dispersion of relevant infozmation over many sources,

]telationship of dispersion to satisfaction with the commAnication system

in different disciplines. - The average chemist in the sample of Study 116

perceivadmuch of the work relevant to himself as concentrated in a small

number of institutions; the average biochemist 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

finding. 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 zoology than in the other two

disciplines. On the other hand it seem 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 zoologists or biochemists.

Oreater perceived concentration of Important work in a few

top institutions or in a few journals was found, as hypothesized, to be

associated with satisfaction with one's ability to keep abreast of scien-

tific developmnts, even Nhen discipline was controlled (Study 116, pp. "0-.3

58-60, 135-136).



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 40 years old,

professors, directors of institutes, "and other persons in top positions

who can be expected 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

investigators conclude that "one of the greatest stimulants to the use

of information is familiarity with its source." (Study lIOB, 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

stimulation for new work had not come through arn channels of communica-

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 comumnication 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 U19, 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

1 _______ _____ _________________
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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

close colleague with a similar orientation - someone who talks the

same language ... But one or two such individuals are enough. To 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 communications 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. 42-45.)

i. 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, 41 and 65.)

J. * eneral activity level. - The overwhelming positive inter-

correlations (among respondents engaged In research) between six items

descriptive of communication gathering activity, and "working on a

problem," leads the authors of study 119 to postulate a "general aetivity

level." This interpretation is bolstered by a factor aniysis of these

variables, as weol as by the finding that each of a whole series of

characteristics of readers oorrelatee positively with the presence of

presumably desirable characteristics among the journals they read
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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, Wd

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 communica-

tion by the chemists of a company, the smaller is the share of time that

other scientific activities occupy among all remaining activitise.1

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 came 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

mW be an expected occurrence from a larger point of view. This receives

som corroboration from the occasional experience that a scientist will

1 Since these are so-called ecological correlations, based on
scatter plots of companies rather than of IdvIdual c ahemist, it is left
open whether the so chemists wA spend sch time in scientific conmi-
cation devote less of their remaining time to other scientific activities,
or whether, perhap, in plants where soe chemists spend a preat deal of
time on scientific commnieation, other chemists spend disproportionately
less time on other scientific activities.



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 network among scientists be considered as a system

and that it may be possible to increase the likelihood of desirable

"chance" comnication. (Study 316A, pp. 48-49, l16B, 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, but a primary source of stimulation" is reached by the authors of

Study 119 on the basis of the conjunction of a number of separate findings

which, in their own words, "fall into a more meaningful pattern" when

this interpretation is applied. The findings in question are the fol-

S~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 a good deal of circumstantial evi-

dence for the hypothesis that the literature is used very much more for

news than for reference." (Study 319, pp. 57-58).

o. Ease of personal communication and satisfaction in different

disciplines. - Personal communication seeo to flow more easily saeng

zoologists than among chemists in the sample of Study fl6, and more easily

among chemists than among biochemists. This conclusion is based on the

following indications:

For keeping informed of work at the major inslitutionm in their
respective specialties, zoologists valued personal commnication
more highly than chemists, and chemits more highly than bio-
chaemists.

When invited to point out waenmses in the comunication saytem,
75% of the biochemists veoiced complaints about publieatiom, as
opposed to 660 of the chemists and 55% of the poologists;j only
7% of the biochemsts remarked on persmnal cont4bte *dle e 20 of

-ý '4.K.hstex aml 15% of the zoologists did So.
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65% of the zoologists, but only 48% of the biochemists and 45%
of the chemists, said that they muold ask someons 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 personal 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 also 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 personnel; communication customs and traditions (Study 116,
pp. 58-63).

p. Journal characteristics related to the characteristics of

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

ship between characteristics of journals and characteristics 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 list 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 (of. 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

specialty technical preparation necessary for an understanding of the

journal; presence of reports on fundamental work; presence of reports on

applied work; and so on. The per cent of respondent. who had 'kead or

scanned at least one article during the put year" in the average journal

in each class is shown (of. Table E-lO, Colums 1 and 2).1

V Sc percentages, to be sure, are affected by the number of
journals in each clms which are included in the cbeck list. The more
exhaustive the list of journals in a given category, the smaller will be
the percentage of readers having read articles in the average journal in
that category.



The implications of these figures are discussed, with proper caution re-

garding any inferences as to tho 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 !s/ 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

LitY 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 subjected 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 jby technical /nialifications ." Among

the journal characteristics, "the two most important variables are the

presence of reports of fundamental mork 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 easy to

read, etc., enjoy higher average readership than their opposite numbers

even among the "intellectually active" readers - although less 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 read more than 20 journals in all.81 The in-

vestigators point out that"the journal characteristics associated with

the reading of the more intellectually active part of the population are

i~a study covers "technical Srades from foremn upwards", and
the analysis here described does not single out the scientista as a separate
category.



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 magazineeV

(Study 119, pp. 11-22.)l

1Actually, 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 intellectually 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 least
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" - i.e., by those ranking high on components of
"intellectual activity." They do, however, show that the several cmpo-
nents are correlated with on* anotherl and of all these components,
"Number of journals read" turns out to be the best predictor of kind of
journal read. One may surmise that the number of readers of a joal
would have been the beat predictor of the characteristics of its readers,
if it had been included in the analysis.

For a systematic discussion of the arithmetic properties of
"popularity," see William N. McPhee, ioaphasard Uposure mad Popular
Renown," Pdalo Opinion Quarely. forthcoming.



Chapter Five

SOME NEOLECTED APPROACHES

The many different approaches, topics 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 and classi-

fied according to a systematic framework, gaps became apparent -- approaches

that seemed both feasible and promising, 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:

a. "Functions 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. 3h). This, in

turn, calls for efforts - both theoretical and emnirical -- 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 its

relevance to his work. Consideration of the possible relevance of a message

to a man's work which may not become apparent until some time after the

message has been received (cf. pp. 36-37).

c. 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 (ef. p. 15); tims sampling

'This list has benefited from a preliminary discussion with m-
bars and guest of the Documentation Research Panel of the Seience Infsms-
tion Co0ncil, October 5, 1959.
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of events by observation or diary , with subsequent interviewing

concerning their antecedents, yield, and/or effects (cf. p. 20).

2. In assessing the effects of information-receiving behavior:

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

b. Yield of scanning special categories of channels.-- For exam-

pie, investigation of the relative yield of scanning journals close to

one's field of interest 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.

c. Correlation with achieved level of information.-- Studies of

the effect different patterns of exposure have on scientists' lziowledge.

For example, efforts to identify new items of information that s•ould 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

V 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

j but talk to more colleagues who do? Which group hears of the developments

sooner? (cf. p. 37).

d. Correlation with performance. - Controlled experiments to coa-

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).

e. True diffusion studies, - Studies that take individual imite

of information (messages) and attempt to discover how they percolate

through the scientific comnmity (cf. p. 21) - perhaps by seane of mea-

urement of achieved level of information# as above. Hew long does it take

for news of a given diseovery to reach researchers in various fields, at

various types of institutions, with various com cation habits? Do ses-

(.I, sages that fail to reach significant numbers have aa speaial earmarks?

O'ublication in obsoue Journels? lack of infersative tit3,es? Bpecs"]
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contents procedure, formula, availability of material?) How many scientists

are eventually reached by each kind of news, and what are the characteristics

of sci3ntists that are missed? (cf. p. 21).

3. In describing information-receiving behavior:

a. Informal and oral communication.- Systematic inclusion of

Personal communication among scientists in various settings and of infor-

mation-receiving which was not planned by the recipient (cf. p. 27).l

Research on the operation and usefulness of scientific meetings and con-

ferences (cf. pp. 46-47).

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 different breeds of people? Do

those who read few journals make up for it by reading many reviews, or

not? (cf. pp. 50, 52-5L).

c. Radius of oxpoure. -- Classification of what is read and attend-

ed to by its closeness to the reader's own 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 nuber of different journals read by the team as a whole substan-

tially greater than that read by any individual?

4. In accounting for information-receiving behavior:

a. Role and contextual determinants. - Correlation of information-

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 scientist's information-receiving experiences of geographic isolation

from centers of research; being a lone specialist in a given field; pres-

ence of good information services in one's organization? (of. pp. 45-56).

1
On the possibility of planned action to enhance the benefits of

personal and "unplanned" communication, see Stud 116, pp. 16•l72.
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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. p. l 6 ).

c. 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 moro "analysis in

depth."

This list 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.

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 researchersp

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. See especially the pages printed an blue paper, and
Chapter IV.

4
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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

J bodies and institutesand others; 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.

1
I
I

1Se footnote 1, p. •'7.
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Notation and Sybols
-used in Tables

Important quslifioation in companion volume. These tables are intended for
reading in ca otian with A companion volfme or textp which contains important
caveats regarding the interpretation of the data here reproduced, often in

ab Uted form. The companion volume also explains the organization of the data
and sno of the terms used here, lists complete citations to the original documents,
and discusses their methodologies.

I Figures in any one table not fully comparable. Each table Juxtaposes data from
many studies which bear on arq one subject. because studies differ from one
another in populations, definitions of terms, and many other methodological points
(see text volume), the figures placed side by side in any one table here are not
fully comparable. A conscientious 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
heading - precedes the data from each study. It contains the following11 information, reading from the top:

(1) A code number identifying each study, and referring to the bibliography
1 in the companio volume; followedby the page number of the original

document from which the data are taken. Ihein material from marq
different pages is included in one column, page numberm appear where
appropriate.)

(2) Authors' names; year of publication, if more than ons study by the sameII authors is included in this review.(33 A concise definition of the population included -in the study.

4 Explanation of the data reproduced, sowing units of observation and
I| measurement, bises of computation, etc., as far as possible. Data

zatheged by direct observation, self-observation, withdrawal records,
and records of inquiries will be easily recognisdd bý 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 applicable: designation of ub-amtexories 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 elaborations of matter generally
included in column headings, especially as ddscribed in Item (4) 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 W" denote elaborations or qualifications
of row headings.

(4) Capital letters from the late part of the alphabet stand for other notes.
Capital and small versions of the sain letter (for example, m and M) are never
used in the same table.

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

(1) A blank space or dash -- indicates an absence of data for a given cateory,
which in no way affects the data given for other categories in the sae column.

(2) A tripple XXX indicates that the oasew which would fall into the given
category have been omitted from the tabulation, including totals, bases for

* pereentaging, etc.
3 (3) A triple dot ... indicates that the cases which would fall into the given

category (according to defisnitions used in other columns) have been assigned
to other categories in the am column.

(4) An actual report of "erom is always Indicated by the digit, 0, mever by a
blank space er other symbol.

' When the distinction between the last two classes is it dobt, the triple dot is
used. This is the ease in a tew of the instances where categories were constructed
by investigators from replies to "open-ended' questionm.

j Page mWNe ref. to origi•a• dooumets, fable ontue rtefr
OMe-si



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

1011 pp. 24, 30
Ackoff & Halbert

Chemists in universities or industrial
organizations with 5 or more ohemists
in 150 US metropolitan areas

Type of OrganisationU

Univeraitiesb Industrialor ganisat io,'sb

Hours per week spent
in scientific occauni-
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% 32.0%0

Receiving oral scientifio
comamunication

1. (listening)z 7.6% 13.7%

Receiving written scien-
tifio co-nunication

4. (reading)Y 4.3% 9.s%

Receiving scientific
5. cOmmunicationx 11.9% 23.0%

Notes about column headings

a "A communicative act. . . 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. s . .
Each group member reported his contacts and other activities I
for approximately 30 fifteen-minute intervals randomly

selected over a five-week period."

bThe figures for industrial organizations "represent our adjusted I
estimates based upon data obtained from both surveys" (p. 25),
i.e., from a 1957 survey with the aid of observers, and a 1958
survey based on self-observation among a sub-sample. The
manner of adjustment is not specified. The figures for univer-

sities are based on the observer figures only and are "unadjusted."
(Cf. figures for "scientific communlcation--in-time" on pp. 24, I
26, and 30. )

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

Additional data
DFigures aleso gven by flteL c" researc- (124, p. 355; 110, p. 230).

Corresponding figures for "sending oral," "sending written," and
seleoted other categories are given on p. 30.

FCorrelations of the time allocation of chemists with charaoteris-
tics of the oompanies that employ them are shown an pp. 53-57.
E.g., more time is given over to scientific ocnownioatiom in
petroleum than in pharmaceutical oempaniels unpublished material
occupies more time in companies engaged in applied research then
in those engaged in basic researchl where chemists ore surrounded
by more non-chemical scientists, the chemists devote less of
their time to scientific cnaxnioation in geoeral and to grup
discussion in particular, but aere to reading published material.

A*esJ given separately for Earth Soleoe, Miathematios, "'Lee, Cbmioe7.
Bioiey, Ingiearing, Medicine (pp. 23-041).k
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TABLE B-1 (Continued)

112,pp.7S-4, 91-2 121, p. 37 110, pp.250-231
Hertz & Rubenstein Tornudd 1958 Horner, 1954
Profeasional re- Vanish-FInnlsh Preressional members
searchers in 9 indus- junior research of scientific divi-
trial research and workers sims of Johns
development teem Hopkins University.

(50% had doctoral

Average number o M edian respon- median respo en s
ocmmunicative acts dent's estimate estimated "peroent-
(soentific and of the impor- age of use of scien-
other) per 15-min- tanoe, to him, tiflo literature"
ute perioda of professional (as opposed to con-

literature (as ve-sations and
opposed to con- oonferenoesW0

versations,
correspondence,
meetings,
courses, and

Danish Finnish

j' 1. All respondents 76-80 75-8C% 60%

Type of Institution.

'1 2. Academic 80-85% 85-90% 5 0%

I 3.~ Research 75-80% 70-75% 8K

4. Industrial 70-75% 75-80%

TI Respondent's work:

5I •. Pure research 75%

6. Both 60%

j 7. Applied research 50/,

II Ranks Notes about row headings

8. Supervisors .85 'Consists of the categories "receiving, oral,"
and "general discussion," the latter account-

9. Professionals .68 ing for about two-thirds of each figure. The
statement (Study 101, p.64) that "the indust-

10. Assistants .63 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 Team p. 30, unless "general discussion" is ommitted.

Illi 2-4 members .36 Yconsists of the categories "receiving, writ-

ten" and "reading for retransmittal."
12. -Xmconsist of the sum of the two preceding line@,

13. 9-11 members .63 and is equal to the category "scientific

conmunication" minus the sum of the categor-
Tasks assignedtoteies "sending, oral" and "sending, written."Task, assigned to teaeal

WEniLneers in the School of EngineerinfpbMany short-run (predominantly a teaching institution.problems assigned

1 i. individually n vgineers in the Applied Physics Laboratory

Few lang-tero (full-time miusile development).
blem assigned to

I 15. grp as whole .71
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TABLE 3-2 -- Reading Time per week.

From time re- From retrospective
corded for estimate on self-
each reading administered

From observations act in a diary questionnaireD
at random moments

101, p. 30 120
Ackoff & Halbert Shaw
Chemists in uni- Soientists and engineers on research
versities or indus- staff of US Forest Products labora-
trial organizations tory (06 5 to 08 14)
with 5 or more
chemists in 150 US
metropolitan areas ___________________Pere.nt o h. eaim,- 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 de- materials"
voted to readingbe (Diary) (Questionnaire)

Study V" Study 2V Study in Study 2H

1. All respondents -- l.9U 1.6U 4-5w 3-4

Type of institution:

2. University 4.3%

3. Industrial 9.3% I

Rank of scientist:m

4. High 3-4 7-8 7-8

5. Medium high 1-2 5-6 3-4

6. Medium low 1-2 3-4 3-4

7. Low less than 1 1-2 3-4

Notes about column headings

a Instru, tions specified that "very brief references to working tools (say

1 minute or less) need ZAot be recorded."

bffith respect to "working day" or "in-time," Study 101 states (pp. 14, 30):
"Relative to this method of observation, the work wck of the chemist
consists of 27.5 hours, five days of five and one-hal." hours each." The
reviewer acsumes that this constitutes a defini:•Jon of the hours during
which observations were made, not an empirical dusoription of the time
chemists spend in their work area. Since tne latter is not indicated,
presentation of the above percent figures seems preferable to conversion
into hours.

°"Reading" here is made up of the categories shown in Stidy 101, p. 30, as
"reading for retranamittal," plus "receiving, written."

Additional data

DStudy 115, (Haizell--research chemists of a .arge chemical oapany) had
supervisors rate chemists as "high," "middle," and "low" in creativity.
58%, 20%, and 19% respectively, stated that they spent more than five
"hours per week on the job. . .reading and oonsulting the technical
or scientific literature ofuter than reports and correspondence)."
77%, 61%., and 63%, respectively, stated that they spent more than 2
hours per week at home in similar activity. Creativity rating and
having a Ph.D. made independent contributions to theso differences.

(Questionnaire--pp. 45, 48, 66). n

NAlso given separately for routed and non-routed material and by respondent'e
discipline.

PAlso given separatel for researehere eonaged, aoe osdim to their an aeounat,
In ?oa science .9 hours), in applied alemo (4.6houn), ad in boh
(6. hours). Inetruotios readt "ar#e oleme stop before as "paet of
production."



Tablo E-2 (Continued)

From retrospeotive estimate on eolf-administered
questionnaireD

102, p. 636 121, P. 6
Bernal Tornudd, 1953

Scientists at Cam- 3o0ontiete at the
bridge University Mellon InstitutoV
and various British
research organiza-

II tions

Average "estimate of Average nzunber of
the time spent per hours per week read-
week on 'the litera- ing or consulting
turs.'" material in the

libraryII
II ~(6) (7

2. 5.6y
D 23.

3. 5.1

5.5.5.7

i 6. 4.3

7. 4.9

Additional data

I GAlso given separately for Chemistry, Engineering, Dot. Science and
Physios, (pp. 28, 49, 36.).

I HAles given separately for Chemistry, Engineering, Dot. Science and
Physics, (pp. 14, 36 Percentages to be oamputed).i Notes about raw hesdi~s

sThe four ranks, reading MEY nFIsTe CO 1A0WOlt, area--for Study 120;
0814, 06 12 and 131 08 9 and 1; 08 5. (Figures for 08 7 are
omitted here.) For Study 102 the four ranks areo professors and
directorsg lecturers and assistant directors; senior research
worrej junior research workers.

l YConsists of "Cambridge." "Medical Research Council," and "Rothamsted."

xConsists of "Department of Scientific and IndustrIal Research," and
"Industrial Research Laboratories."

I WWeighted average for the several ranks omaputed by the reviewers.

3 IOtaor no.es

VIZoludes technicians. "The primary field is chemistry and hemical

technlogy. . the preparatory stage of each fellowship inoludes
a critical study of the literature."

""Oco1fted by the reviewers by dividing total minutes per 2-wmot and
-month diary period by 60 times the nuber of diarlite (U0S aid

IM1) time, he ,uber of weeks (aeo .•n 1 mafth egu, 4. wee@).
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TABI E-3--Reading sots per week

120, pp. 5, 55 114,pp. 25-27
Shaw Hogs & Smith

Soientists and scientists and
engineers on re- teohnologists in
search staff of R&D branch of UK I
US Forest Products Atomlo Energy

Lab (08 5 to 14) authorityu

Average n-mber of Average number of i
reading sots per sots of reading in
diarist per week"• speoified kinds of

literature, per 3
diarist per weeks

Study I Study 2 not in- including i
cluding abstracts
abstracts 3

1. All respondents 5.8 4.8 7.2 7.7

Rank of Soientist:Y

2. High... ... i
3. Medium high ... 19.5 20.7

4. Medium low .... 7.8 8.2 3
5. Low 6.2 6.6 i

"_. Scientist's work:

6. Pure research 3
7. Applied research

institution devoted i
mainly to:

P. Pure resear-chx idi-
9. Applied researohw

Notes about column headings
&Diarists kept records of reading four kinds of literature on as many forms

"Abstract journalw, etc.;" "Periodicals (Journals, review dournals, pro-
oeodings, transactions of ascieties), etc.;" "Reports etc. and Comittee
Papers (not minutes);" and Textbooks, Symposia, and Annual Reviews."
Diarists wore instruoted to-"oonfine your record to the kinds of lit-
erature shon;. . . we have onitted data tables and handbooks,
dictionaries, patents, standards, etc."

bFigures in Column (6) are based on Diary Form A, intended for "current issues I
of journals and abstracts looked through to se whether they contain any-
thing of interest, and individual papers read in detail." Figures in
Column (7) are based on Diary Fcrm 3, intended for "back or eurrent I
numbers of journals, or reprints, consulted with a specific purpose in

view." Additional data
CAlso given separately for physloists, engineers, chemists, biochemists, and I

biologists.

DAlso given separately for Chemistry, nagineering, Dot. 8oieioo and Physics I
(pp. 5, 55 Percentages to be ocupted). I
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TABLE Z-4--Time per reading act

120a
Shaw

Solentists and engineers on research staff of US
Forest Product. Laboratory (08 5 to 14)
Average number of minutes recorded for each reading
act in a diary
Ioag material spontaneously routed to the respondent

by the library?

Routed Non-routed Total

SAll 
reading 

acts

12.2 12.0 41.3 37.2 21.0 20.2

II Scioriti~tte Was publica-
pros int tion devoted
fiold of to a subject
rcrk identical to

soentist 's
I present

field of
_________worka i l (pp. (pp. (Pp. (Pp. (pp.

29.40) 50-51) 31-32) 52-53) 40-41)

Z, Chhoistry own field 14.3 15.5 49.7 42.1 -- 26.2
all fields 12.1 12.1 85.8 35.7 -- 19.6

3. EBniroorir•g an field 8.9 b.6 47.4 33.7 -- 19.6
ij all fields 12.0 11.4 38.9 41.9 -- 19.9

4. Botvny own field 24.6 33.5 29.8 28.3 -- 29.6ii all fields 12.4 12.8 34.0 34.1 -- 21.0

LI

II Notes about column headings

i aInstruotions specified that "very brief references to working tools (say 1
minute or lees) need not be recorded."

i ~Notesl about raw headings
sPublioations (not speoific artioles or chipters) wore classified " to subject

Saccording to "a modification of the U.S. Department of Agriculture system."
In Study 1, twenty-two subject classes were used, including the three shown3 above1 in Study 2, twenty-four. SOther notes

YSeparate figurep fmr 4tyaltlsi..ite are omitted tere, only two physicistsi participated.

(1
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TABLE E-5 --Exosa-re and non-exposure to each channel types

122, p. 42 119
Tornudd '58 Scott & Wilkins

Danish-Finnish Teohncal gades from foreman upwards
junior research in British electrical or electronics
workers industa

Ireusing" 1 "remembering use- I lseeing regp-
ful information larly, i'tnaking use
obtained frou' each of" or "attending"
of 19 listed fhannel

tY ((3)

Channel Types

1. Journals 99% 63%', 397 90%a (p. 13)

2. Books 97% 7Wf, 62%v -

3. Abstracts 83%u 33% 3 1%b (P. 34)

4. Reviews 63% 35% --

5. Unpublished reports 61% --

6. Meetings -- ... 4oc (p. 37)

7. Conferences or
lectures 32%8, 5Lr 39%d (p. 38)

i
Notes about column headings

aList any "Journals.. .oL/which you see nearly eiery issue."
b"Make use of abstracts" (But only 21% were able to name an abstracting periodical

used "in the past quarter year.")

O"Attend any technical or scientific society meetings." I
eitattend" at least one "external conference or course in a year."
echeck any Journals Aisted/ " which you regularly scan."

f"regularly scan any periodic abstracts, bibliographies, indices, or reading lists."

g"regularly scan any annual review volumes."
hList any "scientific meetings and conferences attended during the last 12 months." i
iAist any seminars, colloquia, etc., which they "attend in the University" at

least once weekly during the academic year.

Additional data

J 5ee also Table E-7 for figures from Study 11M (Hsrner 1954), which can only be
given for thrie categories of scientists separately.

KCorresponding figures are also given for eleven additional channel types.

LLAlsO given separately for Biochemists, Chemists, and Zoologists I
I

I
,II
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--pr (Cortinued)

112, p. 4980 116, pp.142, 147, l19
HoerN & Myatt '54 Menzel Diverse other studiesi--entiss" and engineers Biochemists, Chemists 3se, footnotes N - I

P ,; crom ;c ny engaged and Zoologists on
"---n rockot fuel rosearch Columbia U. Faculty

I n-u-17-a-n-p ' year o scanning, reading, LL
or attending regularly S-I See footnotes N - I

I F47 (5) (6)

I io. 'e --

2. 9 6 7;', 85v ....

j 3.o•e 6 5 %dq (p. 147) 8 8 -98%N, 8 7%,, 3 2 %L

4.25% 75- (p. 142) 7 6 %5-
S5.85% ..

S6.-- 80%Ph (p. 159) 5 5 - 6 7% K, 2 6%J

--- 5%- (p. 28) 16%I

-I Notes about row headings

ZTrade Journals

1 Ylearned Society Journals
xliesear-h Journals, 79% used technical news, or house or trade publications.
w1oference Books, Handbooks

" VText or Instruction Books, or honographs

"UAbstracts and Indices

tAnnual Review Volumes

s Conferences
rLectures

q 7 5 % also regularly read abstracts of papers given at certain meetings when they
cannot attend them.

* P80% had attended society meetings during the past 12 months; 55% had attended

conferences; 87% had attended one or the other or both (p. 159).

Other notes

I '0Only 43% were engaged in "research, development, or design, with or without other
duties." Another 40% were engaged in "production, supervision or inspection."
Only 39% had any university degree or "technical qualification."

NloT--Glass, p. 6, 1955--per cent of several samples of American biologists
"making any use whatsoever of abstracts of the biological literature"--
(questionnaire).

M102--Bernal, p. 636--"Do you read abstracts?" "Do you make use of reviews ?"
(Scientists at Cambridge University and at various British research

I 114organizations--Questionnaire).
I 14--Hogg 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

i 1lof U.K. Atomic Energy Authority.)
Kil--Herner, 1954, p. 234--58% of applied scientists and 67% or pure scientists

"regularly attended" (Professional members of scientific divisions of
Johns Hopkins University; 56P/0 had doctoral degrees--Interview).

Jll8--Soates and Yemnans, p. 3--"engaged in...meetings of professional societies...
during this past year." (Scientists and Engineers at Philadelphia Naval ship-
yardl only 41% had college degrees.--Qu esticmnaire.)

118--8oates and Yesmsns, p. 3--"engaged in...leotures...past yea. (See Note J.)



TABLE E-6--Aots or tie anits devoted to each chanLel type•'F

114, p. 2 5 a 105, p. 138b
Hogg and Smith Fishenden

oTnt•et-iiitiss T h-noI- Scientists in "honor gra-
gists in R&D branch of duate" grades at Atcmic
U.K. Atomic Energy Energy Research Est.,
Authorit Harwell
-verage number of readlng Per cent of "useful items

acts per diarist in 14- of information" obtained
day period in 2-month diary period

from each channel type
T 1 T (e) I

I
Channe. type. . I

i.Journals 5.24 50%

2.Books 4.oY 9 I
3,1Artracts .9 =XX

4.I0oviews XXX 4

5.-Unpublishod. reportas 5.3 37

' .Other literature XXX XXX

101

Notes about colou., headings

a.14 called for entrie8 only for the reading of "abstract Jou 9s, etc.,"
"periodicals" "reports, etc. and committee papers," and "textbooks, symposiA,
and annual reviews." reading of other matter, such as "handbooks, patents,
Ptandards, etc." was to be omitted. In 114, the figure given for abstracts
refers to the average number of times abstracts were consulted in the 14-
day period. The figures given fior"jurnals, books, and reoorts refer to the
number of titles cr issues; an issue of a journal ihich was read twice during
the 14-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 I
different journal issues read (4.0).

115 callec ibr an entry for each different "report," "published paper,""review, ", or "book." (For abstracts or other locating media, see
Tables F-20 and F-21.)

0120 instructed diarists to fill out a card each 'time" literature was used, but
allowed a single card for publications used intermittently. 120 and 101
called for citations to all items read; categorization was performed by
the investigators into 30 channel types (120) and 7 channel types (101).

dThe distribution of reading time over the channel types shown is talen from the
"unadjusted" figures of the 1957 survey. For the second column, the figures
were changed by the reviewers so as to total 40 per cent, since reading
tim, constitutes 40% (9.3 divided by 23.0) of scientific communicationreceiving time according to "adjusted estimates," the remainder being made

up of "receiving, oral" (16%) and "general discussion" (44%). Of. Table 1-1, Iincluding fn. b.

"±1u1-t-ctions in Study 119 called for a xwop'nen onLy. for one "article," but the
it-w nmb1 n ad wowo IntAgnriq&ed by the Investigators intc 8 channel
types.
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TABLE E-6 -- (Continued)

119, p. 276 120, pp. 17, 380 101, p.370

Scott & V1ilkine Shaw Ackoff & Halbert
Technfc-glrades from "fore- Scientists and engineers on hnemists in industrial or-
rran upwards in British research staff of US Forest ganizations with 5 or more
electrical or.electronics Products Lab (GS 5 to GS chemists in 150 US metro-
indudtryN 14) _olitan areas
Per cent interviewees for Per cent of reading acts industrial "chemist-
whom "most recent article devoted to each channel moments" devoted to eachI of direct use or special typeH channel type
interest" appeercd in
elach channel type

a Of Study 1 Study 2 as per cent as . cf all
recalling an total 0  2-month 1-month of reading Sci. oommun.
article0  diary diary time in reo. time in

period period work area work area dur-1 during work- ingwcrklng
in dayd day(3) _ 4----9[ (6-(7 (8)

I i. 73% .52% 6 %w 60 47% iS%

I 2. 4 3 9 14 16t 61

3.' 1 1 5 7 100 48

5. 0 0 12u 17u 1 5 r 6r

6. 2 2 x 15x 13q 5 q

0- i0% 71% 0 100% 100% 100% 4 Wd

I
I Additional data

FStudy 116 (Menzel), 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.

GStudy 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-administered questionnaire; scientists at Mellon
Institute, See fn. V, Table E-2.)

HAlso 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.
Xone-half of "other" literature consisted of advertisements.

]w w28% research journals, 37% trade journals, 3% house organs and general magazines.

"v27% research journals, 31% trade journals, 2% house organs and general magazines.

I Uincludes bulletins of government agencies and other research laboratories.

texcludes handbooks. U'abstracts and summaries.

Vbulletins,..pa~phlets,.aad proceedings. Qh.'anhooks, tables, patents, and

"g'... . P mo t e , m i s c e l l a n e o u s .
ha'hi ,univ61et'Mj Jdgrý*es.- . 1

029% of respondents 4ould not ;vvall any "recent article of direct use or

special interest."
Nsees f. 0, Table E.
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TABLE E-7--Exposure to channel types, by characteristics of scientists and

their institutionsCED

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

Scientists in honors gradua-e Tr e cicMl. `rves fro, for "an u -,-rds, *
grades at Atomic Energy Re- in British Ilecbrical or e1lctronics
search Establishment Harwell in iindustry ,
Per cent of useful Items of 7 -remembering useful information ob-

information obtained in 2- tained from each nf 19 l2"sted cmnnel
month diary period from each types, a'onz t eo•oc eu•aged in:
channel type bY : Applied

Pure Applied
Research Research Production

Sr. Jr. Worker Worker Management Research Supervision 3
Channel
type:

. Journals 48 w 51rw 7 3 9w 4 3 %w 6V/.vg,39%u 63%v, 25%u1 6 2%v 5 2%u

2.3ooks 10 9 11 8 69%, 64% 630, 53%8 82% 7, e

1.Abstracts XXX XXX XXX XXX 42% (24%? 19% (28%)s 46%(13%).-,

I4.Reviews 3 4 6 3  3 9%r 29 %e 4 0%r

5.Unpublished
reports 38 36 11 46 -

6. Lectures XXX XXX XXX XXX 5 47% 56%

7.Conferenoes XXX XXX XXX XXX 44%Y 300 30%y

0
Notes about column headings

&Figures shown are for those who replied that they used the channel types indicated
either "frequently" or "occasionally." 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.

Additicn4l data

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

Dsee Table E-5, fn. K, re meeting attendance by pure and applied scientists. I
EStudy 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 Naval Shipyard--Questionnaire.)

F Study 119, (p. 60) gives corresponding figures for eleven other channel types in I

addition to those shown.

I
%eoause figures in Study 111 are given only as per cent of nominations and not as

1-r nent of respondents, they cannot be directly compared with those cited
above from other studies, except in terms of rank order. In addition, miw" I
of the self-designated "pure" than "applied" scientists stated that th.c"",xsed" each of the 15 "direct sources of .4rittea/ information3 " exoFts m
trade publications, classified research reports, patents, and standards (Fig. 1,

P. 231). Also, of the engineers in the teaching environment mC the School of
Engineering more "used" monographs and Journals than any other listed type of
literature; of the engineers in the Applied Physics laboratory (missile develop-
ment)1 u,w. "un. e haw-bA" M ,n4ra, 4 an•laified research ra,,', thftn Mfmorsphs
or Journals.



- 13 -

TABLE E-? -- (Continued)
ill, p. 231l
Herner 1954

Professional members of
scientific divisions of
Johns Hopkins University122, p. 2

Tornudd 1958 Rank-order of the number of
respondents indicating that

Danish-Finnish junior research workers they "use" each of 15 listed
% "using" each channel type, among thoUse types of "direct" publics-

employed at: tions (excluding abstracts
and indexes)

Danish Institutions Finnish Institutions Presently working in:
Aca- Re- Indus- Aca- Re- Indus- Pure Applied Both

demic search trial demic sea.ch trial Science Science simultaneously
787 (T -TUT = -TM 7Z7 -14T (15 t6)T

l. 96% 97% 100% 100% 100% 100% 1-2 2-4 2-3

2.85% 93% 97% 100% 100% 100% 1 _2q 1q lq

3 .85%r 7 2 %r 7 9%r 8 9 %r 8 5 %r 8 7 %r XXX XXX XXX

14.56% 72% 68% 69% 64% 56% 4-5 10-12 6-8

5.48% 69% 53% 63% 68% 66% 6-9 2-4 5

6.--. .. .. .. .-. . xxx xxx xxx

7.-- . . .. .. .. -- XXX XXX XXX

Notes about row headings

ZPercentages in parentheses denote respondents who were able to name an abstracting
periodical used in the past quarter year (p. 34).

YApproximately 47%. each of managers and researchers, and 29% of production
supervisors, stated 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)
42% of managers and researchers and 31% of production supervisors attended
"external conferences or courses." The same was true for 44% of those
with and 32% of those without university degrees or technical qualifications,
and for 54% of those under 25 years of age, 28,' of t',ose over 55, and approx-
imately 38% of the intermediate age group (pp. 38-39).

Xpublished papers

WArticles in Trade Journals

VLearned Society Journals

uReference Books

tText or instruction Books

'Suimnary Publications

rAbstracts and indices

"qFigures given are for "advanced textbooks and monographs." "Handbooks" take
third rank among the pure 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 4th-Sth rank among
the pure researchers; they occupy 5th rank among the applied researchers and

14th rank among those doing both. Other notes

I -Only 43% were engaged in "research, development or design, with or without other
duties." Another 110% were engaged in "production supervision or inspection."
Only 39% had any university degree or "technical qualification".
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TABLE E-8--Country of Origin and Language of the Literature ReadAB

Vlhere Published
Other Total

U.S.A. U. K. Foreign Foreign

114, p. 22
Ho_% & mith _

"'2:ientists and toch- Q. 60--4ould you say
i, ,ogist, in R&D about what percentage
braneh of IJ.K. Atcmic of your research in-
Snorgy Authority formation is obtained

from British as against
foreign periodicals? .. 5V . 4ep

105, p. 159
Fishenden

U-cienti'Msts i-n'"hnor Percentage of diary
graduate" grades at keepurs in 2-month
Atomic Energy Re- period making use of
search Est., Harwell foreign literature

125, p. 4 T I
v'ilson

deors of the Royal Per cent of perindi-
Aircraft Establish- cal withdrawals
ment Library durtng one year. 32% 45% 24% 56V I

123, p. 416
.. Urguhart 1348 I
Weers of the Science Per cent of with-
lauseum, Library drawals daring 2-week Zperiod 5 25% 25% 75%

111, p. 232
Herner 1954

Professional mem- Q. III d.--estimate
bers of scientific the percentage of
divisions of Johns domestic and foreign
Hopkins University periodicals consulted

(interview)
Pure Research Workers 70% ... .. 0%
Applied Res. Workers 90% ... ... 0%

102, p. 634
Bernal

Scientists at Cam- Per cent of journals
bridge University and and articles read
various British Re- during diary period
search Organizations. (name of journals)C I

Per cent of journals ... 36%y ... 65%
Per cent of articles ... 410 . 9 I

116, p. 153
Meansel

i.ochemists, chemists Per cent of journals
and zoologists on regularly soannedX
Columbia University Disoi linea
faculty ioemists 68% 26f% 6%u 32

Chemists 63% 23 9% 14%u 37%

Zoologists 71% 1W 10%, 29%
All 68% 22%N 10%U 32%
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TABLE E-8 -- (Continued)

Language of Publication

126, p. 6T English German French Other

I11 lis on
Usors of the Royf Percentage of library
Aircraft Establish- slips for each lan-
ment Library guage 8Be 8% 5% 5%

120, p,, 2 ), 42
Shaw11cientisos ann Per cent of total

c-iinners o' re- and of foreign publi-

"- -earch staff of US cat:ions used by diary
iorest Products Lab kespers
(GS 5 to GS 14)

First Stirdy / of Total 95% .. .. ..
% of Foreign XXX 58% 9% 37%

LSecond Ltudy % of Total 96% . . .. ..
't"y % of Forc'.• .-!,X 52% 2.%' 27Y

I Additional d-;ta

A A~c irding to Study 110, (Horner 1958), 30% Lf medicol scientists interviewer1 
0*

59 U.S. research orgazrisations chosen as "inost likely to have facilities for
"Soviet information," stated they had read so.e technical literature in foreignI 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). l25l (58 of 500) saw at lea.st
one Soviet journal regularly or occassionally, including 2'/. who did so in
translation (p. 4>. :Jore on circumstances surrounding the use of Soviet and
other foreign literature will be found in Study 110 B.

"71 BBRecords of language skills or translating fLcilities available are not reproduccd
!I here.

CAlso given separately for Mathematics and PhysiLS, Engineering, Chemistr.-, Geology,
Botany and Agriculture, Zoology and Animal Husbandry, Medicine-Physiolor~y-
Bio-chemistry, p. 624. Notes about row headies

I Figure for all Worth America.

Ylncluding Commonwealth nations.
SXChecked or added in reply to: Q. 8.11--Here is a list of scientific journals.

Please check the journals which you regularly scan... Are there any others?
WNon-U.S. English-language journals.

"UForeign-language journals. Other notes

T Tercentages computed by the reviewers.

I
I
I
II
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TABLE E-9--Age of publications read or coarned.

123, p. 412 124, p. 278
Urquhart '48 Urguhart '58

Users o he -ie,0ce Users of the Science Museum
Museum Library Library

Per cent of withdrawals Per cent of serial publics-
involving items published tions issued which had been
in years shown published in years shown.ZST)(2)

i.1947Y 27% 1955-56 28%

"1946 7 1950-1954 28'

1941-5 21 1940-1949 21

1931-40 33 1930-1039 14

1921-30 7 1920-1929 5

-up to 1920 5 1910-1919 1

"1900-1909 1

1857-1899 1

100% 100%

120, p. 21, 43 125, p. 3

Shaw 'iilson
L.oientists and engine-rs Usera of the Royal Air-
on research staff of US craft Establishment
7orest Products Lab. Library
ýGS 5 to GS 14)
?c•ox' cent of reading acts Per cent of periodicals
IF. roted to publications withdrawn during one year
of ages shuwn which were published in

(Diary) years shown

I -iohth 5 1% 53% 1956 26%

- nros...- 1 y', 3 26. 1962-56 65%

2..,Vears 3 3 1947-51 17

3•y•.e"ars 55 6 1942-46 7

6h0.y.irs 3 3 1937-41 5

I 11-20 ypars 4 3 1936 or earlier 5

21 or.•move.yrs. 2 2
S no-,r4se.onse - 4

Z Percentages computed by the reviewers.

"No all 1947 issues had been tabulated at the time of the survey.
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TABLE E-10--Other characteristics of the Journals read-

119
Scott & Wilkins

Technical grades from foreman upwards,

in British electrical or electronics

industry Y

Percent of respondents who had "read or
scanned at lekst one article during the
past year" in the average journal falling

into each category
(among 98 journals listed on a show card)a

All respondents Those engaged in

(p. 16) research only
(p. 22)

Journal CategorieszF

Relevancy to electrical or
electronics engineering-

Strictly relevant 0 5l
Borderline 6Z 7%

Can be understood:

O• nly by degree specialist 5% 8%
, By specialist without degree 10% 12%

Without previous knmiledge
of subject 8/. 8%

Contains reports of funda-
i,iental workt

Yes 5% 9%

No g%0%I

Contains reports of applied
work or dovelopments:

Yes 9a 11%
No 7%,

Notes about column headings

aSince frequency or amount of reading in each journal is not 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 1r,

based on a contingency table in which rows represent journal categories and

columns represent reader categories. Each cell entry shows the number of"
respondents who claimed to have "read or scanned at least one article during
the past year" in the average journal falling into each category ti.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 cell entry dividd by .he number ot" redpondents in
Wohn 91-,4r, i..nt-.,aog~i.y).
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TABLE E-l0- (Continued)

119
Scott & Wilkins

Technical grades from foreman upwards, in British electrical or

electronics industryY

Ti Contingency coefficient showing association between journal character-

istics shown at left, and the following characteristics of respondents
who had "read or scanned at least one article during the past year"

in the average journal falling into each category (p. 2 0 )abE

Having University Number of journals Making 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
j the past ear"

(3) k4) 5 (6)

-. 070 -. 118 -. 151 -. 082

I . .140 .208 .172 .096

~1

~1

.195 .261 .258 .137I
"" .015 -. 031 -. 041 -. 020

Additional data

1a CExposure tabulations employing classifications of journals by discipline are
not considered here. If related to the discipline of the reader, they areI summarized in Table 9.

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

E
Respondent characteristics are explained on p. 18. These tabulations are also

reported for the following additional respondent characteristics. "Refers
to literature as first stAp" (of. Table F-10 of this review); "Attends

I meetings;" "Has experienced role of chance."

FThese tabulations are also reported for the following additional journal

characteristics: Number 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 reviews1 inclusion of

notes on new equipment; inclusion of new appointments etc.; inclusion of
advertisements of appointm'1ntsv..1aN''row headings

zThe 98 journals listed on the show card were classified by "a librarian with

special experience of technical and scientific literature," using such
criteria 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
inspection." Only 39A had any university degree or "technical qaalifi-! ~oati on •"
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TAPLE E-11 -- Concentration on own fieldD

102, p. 6322
Bernal 1948

Scientists at Cambridge Uni- Per cent of papers "looked through to
versity and at various see whether they contain anything of
British Research organiza- interest ... in currer.t issues" of
tions. journals classified by the diarist

as ; aG

own field related general total
fields

All diarists 50% 23% 27% 100%

Institution devoted to:

Fundamental sciencew 52% 21% 26% 100%
Applied scienceV 46% 26% 28% 100%

Rank of scientist:

Professors, directors 54% 25% 21% 100%
Lecturers, aest. dirs. 55% 27% 23% 100%
Senior research workers 46% 28% 26% 100%
Junior research workers 46% 17% 33% 100%

101, p. 38
Ackoff & Halbert

Chemists in industrial Per cent of those industria3 chemist-
organizations with 5 or moments which were devoted to journal
more Phemists in 150 reading in work area during working
U.S. metropolitan areas daI which involved the reading of:

chemical journals 72.5%
scientific non-

chemical journals 24.8
non-scientific journals 2.7

I
1

&Instructions gave the following examples "in the case of a biochemist:"
own field--Biochemical journal, related fields--Journal of Physiology:
general--Nature.

bpublications (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 shown I
above; in Study 2, twenty-four.

cIijstnictions in Study 115 specify: "As, for example, if an organic chemist
or physloal chemist, you consult a book or journal on analytical chemistry."
(p. 120.)
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TABLE E-ll (Continued)

115, pp. 4.-60, 67-8 Pc..r cei., "consulting Per cent "consulting
Maizell material in fields of material on scientific

Research chemists of a chemistry other than or technical subjects
large chemioal conpany the particular branch other than chemistry

in which Zthey/ or chemical engineering"
specialize"LO several times a monthseveral several or more

times a times a
week or month

Supervisor's creativity rating more or more

. High 38% 85% 42%
I.iiddle 28% 67% 33%

- . Low 16% 47% 16%

120, pp. 19, 40-41
Shaw

Scientists and-env--e-or Per cent of reading acts in publications
on research staff of US devoted to subjects identical to
Forest Products Lab scientist's present field of workbE

(GS 5 to GG 14)
-tudy 1 Study 2

Scientist present2-month diary period 1-month diary period
Scientist's present

field of work: Y

,. Chemistry 46.7% 46,5%
"Engineering 16.0% 10.5%

- Botany 8.S/ 10.5%

*.• All fieldsX z2 % 32 %

Additional data

, Ds also: Table E-1O, first twvo 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)

Ihese 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 "per

cent of reading time" (as reported by diarists).

SCreativity rating and having a Ph.D. made independent contributions to these

differences.

GAlso given separately for Physicists, Engineers, Chemists and Biochemists.

Other notes

ZText of Study 102, p. 595, gives figures at variance from the above, which are
taken from Appendix table, p. 632.

I Separate figures for physicists are omitted here, as only two physicists
participated.

Xcomputed by the reviewers from weighted percentages for individual fields.

WReoanputed by the reviewers fron weighted percentages for Cambridge Medical

Research Council, and Rothamated.

VRecomputed by the reviewers from weighted percentages for Dept. of Scientific

and Industrial Research, and Industrial Laboratories.
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TABLE E-12--Conoentratin on particular journals or sources. Consensus in
choice of jou-.nals or sources.

102, p. 597 Of "the 1,821 papers" zoonsulted with a specific
Bernal purpose in view during the diary period/ "one-quarter

Scientists at are to be found in the first six journals, - . . ICambridge 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."tions (Diary)

103, p. 203 Lumber of times any given journal was cited in
Cole references supplied by the service in response I

Users of the to questions submitted over a 9-yoar period
British Petroleum
Company's Techni-
oal Information
and Library Number of' times cited Number of joilrnals
Service 3

1 •1 101
" •28
3 14
4 141
5 9
6-10 15

11-15 4
16-20 5
21-30 4
over 30

101, p. 39 Cumulative per oent of chemist-moments devoted to I
Ackoff & Halbert jnurnal reading in work area during working day,

Zhemists in indus- which are accounted for by the nine journals most
trial organizat 4 ons f-eouently read.with 5 or morechemists in 150 US lnumor of journals Cumulative per cent of

metropolitan areas jcurnal-reading chemist-
momentn

1 12.4%
2 22.9%3 2 7.8%
4 31.5%

,.- 5 35.2% I
6 38.7%r 7 41.5%
8 44.1%
9 46.5%1

A 428 100.0%3

I
I
!
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TABLE E-12--(Continued)

116
Mensel

Biochemists, chemists, andzoologists on ColumbiaUniversity faculty Biochemists Chemists Zoologists Total

I p. 135: Perceived fraction of
articles read by each scientist
which are accounted for by his
"three most important journals"
(Average for each department) .56 .64 .24 .49

-I p. 136: Number of different
journals necessary to account] for.

5W. of the nominations of

"3 most important journals" 2.38 2.88 7.00

75% of the nominations of
"3 most important journals" 5.25 8.18 15.76

p. 51: Number of scientists who

perceive "the five labs or institutions
carrying on the most significant
"work in Ztheij/ field" as account-

ing for the following fractions
of the work in the field that
they "actually keep track of:"

I P less than 3W. 10 7 10 27
•. 31% to 60. 7 5 8 20
' over 60% 4 7 2 13

p. 52: Number of different
institutions necessary to
account for:

33/ or the nominations as
I five top institutions 4.33 4.23 5.00

50% of the nominations as
five top institutions 8.33 7.92 10.11

I
I
I
I
I
I
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TABLE E-l3 -- Number of different journals rea.d or scanned

121, pp. 40-41 Average numbers given in reply to the interview questionse
Tornudd '53

Q. 6--How many scientific and technical journals and
series do you personallyt

Danish-Finnish Subscribe to or obtain Subscribe 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

I
102, p. 636 Average number of journals listed in reply to Question-

Bernal 1948 naire,

Scientists at Cambridge Q. 6 (i) List of journals Q. 6 (ii) list of journals
University and various to which you subscribe which you read regularly
rritish research organi-
zations:

institution devoted to:

Fundamental science5  3.0 9.1
Applied sciencey 1.3 6.3

Rank of scientist:

Professors, directors 4.2 8.4
Lecturers, aset, dirs. 1.5 10.8
Senicr Research workers 2.8 6.0

Junior research workers 1.1 6.0

All 2.0 7.7

119, pp. 13-14 Average number of journals listed in reply to the
Scott & ViilkinsDC interview question,

Technidal grades from Q. 13--Can you now list for me the journals which you m
foreinan upwiards, in see regularly? By "regularly" I mean those which you
British electrical or see nearly every issue?
electronics industry X

Under 25 2.6
25-34 4.7
36-44 4.9
45-54 4.7
55 and over 6.1

Duties performed
Management 6.4Research 6.4Production supervision 3.5

-Qualifications

~13gher deegree 11.5
First degree only 6.1
Technical qualifications only 5.8
No qualifications 3.7

All 4.7b



TABLE i.-13 -- (Continued)

101, p. 38-30 A random sample of "chemist-momentl' yielded
Aokoff and Halbert 420i observations of reading scientific

journals, involving 139 different journals.
Chemists in industrial organi- Nine of these journals accounted for 46.5%
zations with 5 or more chemists of the observations.
in 150 U. S. metropolitan areas

116, p. 135 Average number of journals Perceived fraction

Mensel checked or added in reply of articles read
to the interview question: by each scientist

which is accounted

Biochemists, chemists, and Q. 8.11--here is a list for by his threeI z :oologists on Columbia of scientific journals. most important
University faculty Please check the jour- journals. (Average

nals which you regu- for each depart-
! larly scan. Are there ment)a

any other/s/?
Discipline:

Biochemists 13 .56
Chemists 12 .64
Zoologists 30 .24

All 17 .49

I
115, pp. 46, 48, 67 Per cent subscribing Per cent regularly

Haizell to more than 2 examining more than
technical or scientific 5 technical or

-hsearch chemists of journals scientific journals
a large chemical from company librarios

company

Sui~rvisor's creativity rating:E

- High 42% 39%
Middle 36% 22%
Low 31% 3%

Notes about question woi'ding
aComputed from replies to the following interview questions:

Q. 8.41--,ould 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 inI these three journals?

bNo prompt list was used with this question. Respondents checked an average of

7.8 journals on a prepared list when 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 Li.e., associa-
tions with reader characteristics/ are found, except that the research group
now claims more journals than the managers." (p. 15). Complete frequency
distributions are given on p. 13.

Additional data

CAlso broken down by "years with firm," and by "years of experience in present

type of work" (p. 14).
D DSee also Table E-14 of this review for breakdown by intensity of reading.

ECreativity rating and having a Ph.D. made independent contributions to these
differences.
d Notes about row headings

SConsists of "Cambridge," "Medical Research Council," and "Rothawsted".

YConsists of "Department of Scientific and Industrial Research," and "Industrial
Research laboratories."

Other notes
XSee fin. I, Table E-IO.



- 25 -

TABLE E-14--Intensity of exposureAB

114, p. 25
Hogg & Smith

Scientists and teohnolo-
gists in R&D branch of Fraction of' reading acts devoted to indicated

U.K. Atomic Energy ohannels during a 14-da% diary period, which

Authority were marked as "scanned' (as opposed to

I (62% had university degrees) "read")

Periodical articles about half
Reports a little under half
Textbooks two-thirds

I 119, p. 23

Scott & Wilkins

Research, planning and Number of mentions of journals as
eovelopment personnel in "seen regularly--i.e., you see nearly
British electrical and every issue" which vwere varked as

electronics industry read with intensity shown at left

Intensity of reading

Read on average one or more articles in
full per issue 293 58%

1can actual articles--going over pages 167 33
Index refer to, and look up articles which

appear interesting 32 6
-Jdvertisements are main concern 16 3

Total reader-journals (among a sub-1 sample of 105 respondents) 508 100%

I (Journals marked for more than one category are ccunted
only in the category of greatest intensity.)!

I
Additional data

AStudy 115 (Laizell, p. 51) reports the per cent of chemists who indicated
varying frequencies with which they verify desk handbook data in other
sources, or recalculate data in articles or patents.

I For a comparison of the number of papers "looked at" and "consulted" per week,
see Table E-3, Columns (6) and (7).I

I
I
I
I
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TABLE F-15 -- Functions Served by ReadingD

114, p. 30 123, p. 414
Hogg and Smitha Urquhart '48a

Scientists and Teohn6lo- Users of baaenoe
gists in R & D branch of Museum Librgry
U.K. Atanic Energy
Authority

Percent of articles, re- Per cent of with-
ports, textbooks, sym- drawals from Science
posia, and annual reviews Museum Library during
read during 2-week diary 2-week period in which
period of which each type the "information
of "use was made" sought was required

for" each purpose

(1) (2)
Reader's activity in
which the information
was used or was to be

put to use:

VWriting for publication,
lelecturing, or teaching 12%

2.Current or planned research 48

3.Transmittal to a colleague 4

4.Total specific uses 64% 80x I
5.For general interest 33 20

6 .Not found usefulz 3 ...

Total 100% 100%

Nature of message sought:Y
7.•heoretical statements 26%

8eResults and Data 20%

9.Methods and procedures 27%

1O.Technical development work 30%

Notes about column head.ngI
aDiarists had to record "use," "purpose," or "reason" in each study under the

specific categories which were provided. These were erssentially like thoseshown in the table, insofar as figures are entered agaii:st them under thestudy, and with the exceptions noted in footnotes to sae of the entries.
Study 123 also allowed for "preparation of abstracts," "preparation of review,"
"manufacturing details," and "a lecture to students."

b rnlides "current issues...looked through to see whether they contain anything of
interest, and individual papers read in detail." Of. also Table E-3, fn. b.

OFigures in column (4) were computed by the reviewers so as to include the papers
"Iroked through," etc., which were excluded fron Column (3). All are
assigned to the row "For general interest." -- Instructions to diarists
called for the reeording of abstract as well as journal article reading.
but it is believed that only journal articles are included in the count of"~papers." "Additional 

data

DSthudy 101 (Ackoff and Halbert) p. 6, reports that "about half of the reading that
the chemists do is for general information rather than fbr specific use in
connection with their current task."Study 105 (rishenden) finds that 50% of the
"useful" reports, papers, reviews and books read by diriat constituted infor-
Mation "acquired in background readiqg," rather than being edfeotly applicable
to your jeb."
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TABLE F-15 - (Continued)

102, p. 632-33I 120, pp. 2P, 46a
Bernal '18 Shaw

Sentists at CambrIdge University Scientists and engineers on
and at various British research research staff of US Forest Products
organizations Lab. (as 5 to os I4)

P-rcent of journal articles read Percent of reading acts for which
for each purpose during diary "reason consulted" was as shown
period, among thoset-

"consulted with "looked through" Study 1 Study 2
a specific pu,- or "consulted 2-month 1-month
pose in view"3 with a specific diary diary

I purpose in view"c period period

1 (3) (4) (5) (6)

i. 13% 3%

2. 63 w 18w

1 3. ...

4. 760- 210- M -M

I 5. 24 79 78 32

I "6. ...

100% 100% 100% 98%u

1 7. 22%v 6%v 11 %v 13%v

8. 30%v 8%v 16f' 16%v

9. 31%v 8%v 17f 14f

ii Additional data

S 114h, p. 31, finds that the per cent of reading which was for general interest

is invariant to total amount of reading.

FAlso given separately for Physicists, Engineers, Chemists, Biochemists,

Biologists (pp. 632-33). For a comparison of the number of papers "looked at"Sand "consulted" per week, see Table a-3, Columns (6) and (7).

Notes about row headings

sThis category used in Study 114 only.

I YThese categories not used in Studies 314 and 105. In Otudy 120, their use is ex-
plicitly confined to those reading acts undertaken for the sake of "specifio
information." Zn Studies 123 and 102, no such restriction was made.

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

computed ase 100% minus general interest.

I WNot given as a separate figure in Study 102. Entry computed as 100% minus

general interest minue writing, leoturi•g• teaching.

VTheme figures add up t.iither to 100%, nor to "total specific uses." Apparently
anwers were frequently omitted.

u2% did not respoad.
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TABLE F-16 -- Functions served by reading in publications of diverse type and ageB

114, p. 3 0 a

Hoig and Smith
Soientists and Technologists
in R & D branch of U. K.
Atomic Energy Authority

Per cent of Per cent of Per cent of
articles reports textbooks,

symposia, and
annual reviews

Read during 2-week diary period of which
Reader's activity in which each type of "use was made"U
the information was used or
was to be put to use:

1. VWriting for publication
lecturing, or teaching 6% 19% 12%

2. Current or planned research 29 5? 65

3. Transmittal to a colleague 4 4 4

4. Total specific uses 39% 80% 81%

5. For general interest 57 18 la

6. Not found usefulz 4 1 2

Total 100% 100% 100%.
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TABLE F-16 -- (Continued)

105, p. 158 aV 123, p. 414A
Fishenden Ur quhart 1948

Scientists In "honor graduate" Users of Science museum
grades at Atauic Energy Library
Research Est., Harwell -

Per cent of "useful"t Per cent of withdrawals from

Published Reports Reviews Books Sof'nce luseum, Library during*SPubishe Reprts2-weoek period, in which items

papers h..u haony.. IhI I4hA 4"t

read during 2-month diary period, con-
taining information "acquired in back-
ground reading" (general interest) or
"directly applicable to your job" 19h7 194I-5 1931-401 (specific interest)(4) (5) () (7 -TT-

1.

2.

3.
4-. 47% 52% 53% 64% 74%Z 50WI 74%I

5 53 48 47 36 26 20 28

6 ... 6..

1 100% 10% 100% 100% 100% 100% 10%

11
Nature of the message

"�I sought"Y

7. Theoretical statements 24% 15% 46%

8 Results and Data 11% 16% 49%

9. Methods and procedures 17% 20% 54%

10. Other 2§w 45w 4e

U Notes about column headings
"aSee fn a, Table F-15.

I Additional data

BNote also that figures from Study 102 in Table F-15 are limited to journal articles.

Notes about row headinge
sThis category used in Study 114 only.

I see footnote y, Table F-15.
'See footnote x, Table F-15.
WTeohnioal development work.

S~Other notes

VPercentages computed by the reviewers.
UThese figures estimated by the reviewer from inspection of bar chart in Study 114.
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TA13LE F-17 - Functions served by reading, for different categories of
re-ponderts cnd their institutionsD

102, p. 633
Bernal '48

Scientists at Cambridge University and
at various British Research organiza-

tions - Questionnaire
Per cent of journal articles "cqnsulted
with a specific purpose in view" during
the diary period, which were "consulted
by the respondent with each purpose in
view""

Institution de-
Respondent's Position voted mainly to

i. Reader's artivity Professor Lecturer and Senior Junior Funda- Appliedv
in which the in- and Assistant Research Research mental research
formation vwas used Director Director Worker Worker researchw
or was to be p t (1) (2) (3) (4) (5) (6)
to use:

1. Writing for publi-
cation lecturing, I
or teaching 19% 17% 24% 9% 13% 13%

2. Current or planned
research 63 Y 62 Y 58Y 70 Y 63 Y 64y

3. Total specific
issues 82%x 79%x 82%x 7 9 %x 7 6 %x 7 7%x

2. For general In-

terest 18 21 18 21 2h 23

5. Total 100% 100% 100% 100% 100% 10. I
N 7ture of message sought:z

6. ThcorEtIcal state- 17% 18% 25% 25% 20% 25%
ments

7. Results and Data 34% 35% 23% 29% 31% 29%

8. Methods and
procedures 25% 26% 24% 33% 29% 36%

-bNotes about column headings

EFxcludes "Current issues... looked through to see whether they contain anything
of interest, and individual papers read in detail," which are analyzed sepa- 3
rately on p. 632 of Study 102. Computation cf combined figures is possible
Compare Table F-15, Col. (4) and footnote C.

b See footnote a, Table F-i1. A

Additional date
Additional datum: Study 101 (Ackoff and Halbert), p. 30, finds industrial ohem

mists devoting 6.8 per cent of "in-time" to receiving written scientific
eommunication; this consists 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 per cent "reading for general information."

D Breakdowns by discipline are not repooduced within review, but oited in fn.F,

Table F-15. I
E For a comparison of the number of pages "looked at" and "consulted" per week

by scientists in these catepries, see Table E-3, Colluum (6) and (7).

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

I

I

I
1

I
I

I Notes a)-cut row headings

2 See footnote Y, Table F-15.

I Y See footnote v, Table F-15.

i x See footnote x, Table F-15.
Other notes

Weighted averages for Cambridge. Medical Research Council, and Rothameted
computed by the reviewers.

VWeighted averages for Dept. of Scientific and Industrial Research, and India-
trial Laboratories computed by the reviewers.

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

123, p.4-13CU 114, p.30 105, p. 158D

Urquhart 1918 g & Smith Fishenden
Users of Science Scientists and zechno- Scientists in
Museum Library logists in R&D branch "Honor grad."

of U.K. Atomic Energy grades at A.E.
Au A ithot Res. Est.Harw.

Per cent of with- P cent o art=ices7, Pr cent of 'Wse
drawals' from Science reports, textbooks, ful" reports,
Museum Library during symposia, and annual published paper&,
2-week period, among reviews read during 2- reviews, and
those to which "a refe- week diary period, a- books, among
rence was obtained from" mong those to vhich those "found"
each sourcewhere 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 Ifr "general a speci- back- a ape-

for gen. a specific interest" fic pur- ground cific
information purpose p reading purpose

Sourcez F (3 (4) 57 M

1. Routine per-
usal of current
literature XXXw XXXw 45% 55% 67% 33%

2. Abstract or 25% 75% ...... 52% 48%
indexy

3. Cross-refe-
rence 28% 72% 14% 86% 30% 70%

4. Found by
searchy 21% 79% 21 %v 79%v 26% 74%

5. Previous use,
hunch, memory ... ... 34% 66% 15% 85%

6. Sent or no-
tified by
author XXX XXX ...... 39% 61%

7. Library's own
initiativex 23% 77% 23% 77% 66% 34%

8. Personal recom-
mendation 24% 76% 17% 83% 46% 514%

Notes about column headings
a See also fn. c, Table F-20

b With exceptions noted on p. 409.
Additional dataAlso given for "information sought for" diverse specific uses.

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

z Notes about r!; hedins'Source 1 represents coming aos 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 (abstraots) mq be
perused as p rt of "keeping abreast" as well as in a deliberate searchj studies
do not distinguish in the present contc~rt.

Y Includes library catalog, personal index, bibliography, reference work, etc. and
overlap@ with "abstract or index."

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

w Withdra*walsfrom Science Museum Library practically exclude routine perusal.

v Abstract journals or library catalog
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TAPLZ F-19 - Functions served by reading abstracts

114, p. 26
Ho.g &. Smith

Scientists and tecbnonle- Per cent of abstract
gists in R & D branch of reading acts in 14-day diary
U.K. Atomic Energy period which were:
Authority to keep abreast of recent developments 67%

to locate or identify past literature 33%

105, p.158
Fisheoden

Scientists in honorp Porcent of "useful" publications
graduate gxades at. read during 2-month diary period which
A omic Energy Reseatr-h had been "found" through abstracts

Est., Harwell and were read for:
background readirg 52% '
use 48%

0'7, p.7
Oleas 1955

Several samples of . Per cent of questionnaire respondonts
Americ3.i biologistsh indicating they use abstracts

principally%
as an aid in keeping up 25%
for reference
both 4%• I

109, p.1 0

Oray

U. S. Physicists w:ho Per cent of questionnaire respondents
had retzaned mn earlier indicating they use abstracts
questionnaire principally:

for keeping up 22%,
as a reference tool .+ 30%
half and half 48% 3

111, p. 233
Horerns 195,

Profoesional "If significant use is made of indexing 1
Lombers of scientific ard abstracting publications, are these
divisions of Joims used mainly:
Hopkins University; as a means of keeping abreast
50% had doctoral de- of the current literature in
grees - Interview B your field, 4 5%

or for searches of the past literature 55%

or both?" --
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TABLE F-19 - (Continved...)

119, p.35
Scott & Wilkins

Technical grades from "Do you use /abstracts/ for searches
foreman upwards in British or for news oA current- developments?"
electric l or electronics News wholly or mainly 43%

Searches wholly or mainly 21%
(Asked only of the 31%
who claimed to "make Both about equally 34%
use of abstracts.")I (No answer:2%)

1 107, p.7
Glass 1955

Several samplee of Per cent of questionnaire respon-

American biologistsA dents indicating they use abstracts
principally:

as guide 49%
as substitute 5
half and half 46

109, p.10
Gray

U.S. Physicists who Per cent of questionnaire respon-
had returned an earlier dents indicating they use abstracts
questionnaire principally:

as guide 46%
as substitute 6
half and half 48I

I Additional data

! A
Study 107 adds: "Biologists in hospitals and clinics Zas opposed to those incolleges and universities/ lead in the use of abstracts for keeping up."

I B (111) for applied scientists, the division was about 50-50 "pure scientists

made slightly greater use...for searches of the past literature."

Other notes

Z Only 43% were engaged in "research, development, or design, with or without
other duties." Another 40% were engaged in "production supervision or
inspection." Only 39% had any universitar degree or "technical qualificaticn."

I
I
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TABLE F-20 -- Sources calling items of information to scientist's attentionE

114, pp. 27-9 105, p. 158 120, pp. 22, 44
Hogg and Smith Fishenden Shaw

scientists and tch- Scientists in "honor Scientists an -en-
nologists in R&D graduate' grades at gineers on research
branch of U.K. Atomic Atomic Energy Re- staff of US Forest
Energy AuthoritEt. Harwell Products Lab
For cent or aricles, For cent of "uau" kS5 to Gs _4
reports, textbooks, reports,pubLished Pr cent of reading
symposia, and annual papers, reviews, and acts for which
reviews read during books read during 2- "source of referenod'
2-week diary period month diary period was as shown U
to which "reference which ws "found" Stuy 1 Stu1 2
was found" through through each source 2-month 1 iith
each source diary F diarySource:c FIirSore period period

(1) (2) () (4)
Routine per-
usal of cur-
rent litera-
ture, or
"chance'Ix 2 1 %w 23% 70.6% 68.6%

2. Abstract or
index S ... 12 1. n 1i.i

3. Cross-refe-
rence 6 9 3.0 4.9

4. Found by t
searchZ 4r 7 4.0 3.6

5. Previous use,
hunch, memory 18q 10 12.7 14.2

6. Sent or no-
tified by
author .. 6 ... ...

7. Library's own
initiativeY 14P 218 .9 1.5

8. Personal recom-
mendation 41° 11 3.7 3.6

9. Other ...... 4.1 2.5

104L 1o00 100% 100%

Notes about column headings

b W•ith exceptions noted on p. 409.
bmits respondents (29% of total interviewed) who could recall no such recent article

CSee fn. s, 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 scue of the entries. Exceptions are Studies log and 119, in which U
free replies were classified by the investigators into 16 categories (108) and
8 categories (119), further simplified by the reviewers as shown.

dl•.'•,y 102 recorded sources calling items to scientist's attention only for items I
recorded on "Form B." This exludes the approximtely 74% of papers in
"current issues...looked through to see whether thqe contain anything of
interest, and individual papers read in detail."

Additional data
Esee also Table F-21 for figures from Study Ill (Herrer 1954), which can only be

be given for three categories of soientists separately, and for figures fram
Study 110 (Herner 1958), Column (21),A180 given separately for Chemistry, Engineering, Botanical Science, yasics,

0Also given separately for Physicists, Engineers, Chemists, Bochemists, Biologists.
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TABLE F-20 -- (continued)

123, p. 412 102, p. 633 108, p. 186 119, p. 27
Ur~uhart 143 Bernal '48 Glass & Norwood'58 Scott & Wilkins

Users of Science Scientists at CE-- 50 Biologists and Technical grades from
Museum Library bridge University other scientists foreman upwards, in

and at various British electrical or
British research electronics industryK

_ _ _ organizations
Per cent of with- r cent or jour- Per cent of refe- Per cent of respondents
drawalsa from Sci- nal articles "con- rences cited in and to whose attention the
ence Museum Li- sulted with a "of major signifi- rost recent recalled
brary during 2- specific purpose cance to" one of "article...of direct
week period to in vied' during respondent's recent use or special in-
which "a reference diary period, which publications, vhere terest" was drawn by
was obtained from" the scientist "was respondent first 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- sourcedG thrcugh each source
tion as withdr _ __n) (interview)

(5) (6) (7) (6)

I I. XXXm 13.n8d 30.4% 41%

I 2. 33% 20.7 5.2

I 3. 38 42.5 6.9

I 4. 9 ... 9.5 2

| 5 . ... 6.4V ...

I 6. XXX 8.2 1.8

I 7. 4 ... o.9 u

I 8. 16 16.1 26.9 30

S5.5 2

I 100% low'. 100% l00%

I
* ZNotes about row headings

This includes library catalog, personal index, bibliography, reference work,
etc. This category overlaps with '"bstract or index."

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

XThese figures are listed under "routine perusal" in studies 1i4, 105, 108 and
"chance" in 120, 102, 119. In Study 108, there is an additional 2.6% listed
under "chance."

W"Diariet's own property" (15%) and "Periodicals circulated by the library" (6%).
VGeneral background, common knowledge, or can't remember
UBook list
tum of categories numbered 9, - 12 and 15, in Study 105.

3Sum of categories numbered 13, Uf, 16 and 17 in Stuyr 105."rAbstract Journal or library catalogue.
qIncludes "chance."
Plncludes library assistance.
°Includes documents passed on by senior or colleague by nature of job. (23%ý as

well as spontaneous recomendation (18%).
nIncludes reviews.
zTVithdrawala from Science Luseum Library practically exclude routine perusal.

1The 4% difference represents diariz Wu-III- (p. 29).
KS. A*" Z in Table P-19
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TABLE F-21 -- Sources calling ite;iS of information to sciontis1s' attention, by
type of respondent, typB of publication called to his attention, and
purpose for which read.

105S
Fishenden

Scientists in "honor graduate" grades 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•ji
Rank (p.1 6 3). Roes Appoedentkg dwas read (p.158M_4Pure Applied BackgrFound Directly

Senior Junior Reach Reach. Reading Applicable
(1) (2) (3) (1) to Job

Sourcea (5) (6)

i.Routine per-
usal of cur-
rent litera-
ture 23% 24% 32% 17% 32% 15%

2.Abstract or
indexY 10 12 6 15 12 11

3. Cross-refe-
rence 11 7 17 6 5 12

4.Found by
searchY 7 9 5 9 4 11

5.Previous use,

hunch, memory 6 12 10 10 3 17

6.Sent or no-
tified by
author 8 6 2 7 5

%.Library's
own initia-
tivex 23 21 11 25 28 14

8.P,'rsonal re-
commendation 12 11 15 11 10 12

7o7; lO0/ 0oo% 100%o 1001 100%

Notes about column headings
Sources of attention identified by respondents were ordered by the investigatorsinto 11 categories, further simplified by the reviewers as shown.

bWith exoeptions noted on p. 409.

Soee fn. z, Table F-18, and fn. o, Table F-20, regarding Studies 105 and 123. I
Additional data 3

DBreakdowns by discipline are not reproduced in this review but are cited in
fn. F and G, Table F-20.

EBecause figures in Study 111 are given only as per cent of nominations and not
as per cent of respondents, they cannot be directly compared with those cited
above from other studies, except in terms of rank order. In addition, moreof the "pure" than of the "applied" scientists "became aware of sources ofinformation" through each of the listed sources of attention except for
personal recomnendation and library card catalogues, with a tie in the case
oF routine perusal.

FThis breakdown is also given separately for senior and junior workers, and forpure and applied research workers.

GThie breakdown is also given separately for type of publioation.
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TABLE F-21 -- (Continued)

p05, p. 158zTF 123, p. 412
Fishenden Urquhart '48

Scientists in "honor graduate" grades at Users of Scienca Museum Library
Atomic Energy Research Establishment,
Harwell
Per cent of "useful" published papers, Per cent of withdrawalsb from Science
reviews, reports and books read during Luseum 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 withdrawn)

Type of Publication called to Attention
Any read Year of publication of item withdrawn

Publ. in Foreign
Eeport P Review c, ok T_ ge 1947 1941-5 1931-4o 1921-30

(1) 6 77 I0) 11711 MI7 _M ~T _MT _17

1. 3V. 38% 43/' 16% 241 Y.X X XXXW Xw xXw

2. 17 11 5 1 8 5% 30•,W 20% iu:

3. 5 1] 20 6 24 14 40 48 62

4. 8 6 4 15 5 7 14 11 4

5. 8 4 7 49 5 ... .. .

6. 15 2 0 0 0 XMX X)X XXX XXX

7. 31 18 9 4 24 3 3 0

8. 14 10 12 10 10 15 4 18 19

Notes about row headings
ZSee fns. t and s, Table (F-20), concerning the pooing of original categories

7- Y"Found by searchl" includes library catalog, personal index, bibliography,
reference work, etc., aid overlaps "abstracb or index."

XIncludes accession list, routing of article, report (but not of a periodical for"routine perusal); library notification slip.

WAll entries in this column refer to withdrawals from Science Museum Library,
hence include no .outine perusal.

7Figures given are for "bibliographies." "Library card catalogs and
"book reviews and publishers' announcements" occupy 5th and 6th rank among
engineers in the Applied Paysios Laboratory, otherwise 6th or 7th rank
throughout.

UFigures given are for "personal reference files ." Library card catalogs were
irgntioned by 69%, iT7, and 2% ci" the respondents; separate bibliographies
by 42%, 16%, and 5%.

4
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412 TABLE F-21 -- (Continued)

a Library 113, p. 232E 110 B, P. 3a
Heiaer 39-954 Herner 1958

Proleional membe of scittiC divisions of ' Medical scientists at 59 U.S.
from Science Johns Hopkins University research organizations "most
reek period to likely to have facilities for
.tained from" rank-order of the number of respondents indicating Soviet infoomation"
res attached to that they "become aware of sources of information Per cent of respondents who

in your field" through each of 7 listed sources "become aware of existence of
j of attention scientific information"

SArn respondents pre- through each source of
sently working in- F ineers onlg attention shown

both I c In Applied' For info. For For
item withdrawn Dire Applied simul- of Elgin- Physics in Foreign Soviet

Science Science taneously e Laboratory eneral Info. info.I4) 1921- o17 -719 15F (202 (22) (-23-

1. 3-5 3 3 Z3 961, 70 z ].%

2. 3-5 4 4 3 4 % 86 F
62

3. 1 2 1-2 1 L 7 7951/. 9
4

4. ,7 5v 5 4v 7v 81P 4R '0u

xxx

C. - - - --

0

7. -- - --- 591. 211% 4%.

-8. 2 1 1-2 5 1 88% 61% 25%

categories Other notes

Graphy, TFrequencies added and peroentaged by the reviewers.

$Unexplained error in original document.

periodical for

a Library,

Ltalogs and
Srank among

Ith rank

.tvlocs were
i ographies
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TABLE F-22 -- Channels serving to keep abreast vs. to find answers to specific
questions.

Keeping up and Question Searohing Comptred

105, p. 158 114, pp. 29-33Q
Fishenden Hogg & Smith

Scientists in "hcnor graduate" Soi ontists and technologists
grades at Atomic Energy Research in R & D branch of U.K.
5st.t Harwell Atomic Energ Authorit
Per of "useful" items of oer ent o tems o iteraur
literature read during 2-month read during 2-week diary period
diary period in each source, in ea. sourceamong thosettused"e

among those:c for our- for other for gen-
directly acquired in rent or specific eral in-
applicable background planned purposed terest
to job reading research

(1) YT - (3) (4) (5)

1. Journal Articles 46%o 54% 22% 20% 65%

2. Reports 38 36 42 53. 19 I
3. Reviews 4 4 XXX XXX MXX

4. Books 12 6 6Zz 28z 16z

5. Abstracts & Indices MX XXX XXX •Q•xX M

6. Total Literature .......

7. }ersonal Contacto ýXX XXX XXX Xv XXX I
8. Meetings & Seminars XXX XXX XXX X1X XXX

9. Other XXX XXX MI XXX XXX

100% 00% 100% T00% 100%
Notes about column headings

aData in these four columns are bared on free statements by respondent, classified
by the investigators into 8 (Study 119), 6 (110, App I), 12 (110, App. IV), and
5 (116) categories, and further s:..inplified by the reviewers as shown.

bScientists in each discipline were presented with a long list 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 l chanrels of communication
and was 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. 4.1 and L.2).

cDiary entries analyzed in Study 105 were limited to reports, published papers,reviews, and books. Figures corresponding to the above are also given separatel,_
for information to which respondent's attention was called by diverse sources.

d"Other specific purpose" includes: writing report, publication, or lecture; and I
information for transmittal to a colleague.

eDiary entries analyzed as to use in Ltudy 114, were limited to "periodicals," 1
"reports and committee papers," and "textbooks, symposia, and annual reviews."'
Handbooks, standards, etc., were explicitly excluded. Figures above were
computed frcom inspection of bargraph, p. 30.

fAlternatives for checking were: "to some extent;" "to little or no extent."
gApparently the literature searches referred to here involved mere comprehensive

topics thAn t.he mnile "prob~nins or cluestins" referred tc, in tho precedingcolum.
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TABLE F-22 -- (Continued)

Keep Up OnlyHj
106, p. 144 116, pp. 69, 7 2 M

Gerard Menzel
U.S. and Wnadian Physiolo- Biochemists, ohemists and ecologists on
1iota Columbia University facultybil
Per cent checking that they 's- Per con; of scion- er cent of soeen-
pond on each of Zsix listed/ tists giving each tints giving each
asouroes to keep up with advances channel one of first channel first rank
in your field of specialization four ranks as o=nlg as calling to their
to e. considerable extent''f to their attention de- attention develop-

velopments in their- ments in thiF
Sfields of at- Primary "Seocndary
tention field of field of

attention attentionO
(6) (7) C87 (9)

1. 86% 8867, 67,5ov
2. -

3.j ! uu64%u

4. 20% 9% 20 2%
5. 41% 39% 8% 10%

6. - ..

7. .- 77% 14% 16 '5

"2 5 0 4 7 ,9 6 % 8 % 1

9. -- 4% 0% 0%
Additional data

"1News from top institutions: in Study 116, interviewed scientists 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 manage 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. I-lore of the biochemists than of the chemists and zoologists mentioned
official sources only (p. 56).

khseful 'iformation obtained "by chance:" In Study 116, scientists were asked:
Q. 3.4--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 4 accounts of information come across
while 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" item. (pp. 31-38)

Oitudy 110 also asked respondents to enumerate ways in which they "generally keep"abreast" Journals, meetings, and colleagues constituted 77% of the source-
* mentions. No other figures are given in the article cited.

Ksee also Table F-23, Column (9).
1 'Study 116 also obtained 29 accounts of searches for answers to specific questions

through personal channels iLn 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 arose in connection with your work? About half the item
mentioned concerned details of tcchniques, 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 questioner
(pp. 10-17)

A
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TABLE F-22 -- (Continued)

ate on Question Searching OnlyK

119, p. 55aN 110, p. 274 (App I)aP 1l0,p.275 (AppIV)&P 116, p. 141 al,
of scien- Ecott & Wilkins Horner '58 Horner '58 Mensel

ving each Technical graces I-edical scientists Medical scientists Biochemists, chem-
first rank from foreman up- at 59 U.S. research at 59 U.S.research ists and zoologists
ng to their *ards, in British organizations organizations on Columbia U.

Sdevelop- electrical or elec- "most likely to "most likely to Faculty
thoer y tronics industry1N have facilities have facilitiesre-condary for Soviet info."l for Soviet info."

field of Per cent respon- Fer cent of source- Percent of source- Per cent of scian-n attention0  dents who state mentions in respon- mentions in respon- tists naming each

(9) 'that they "usually dents' telling "how dents' telling "how channel as answer-
/address them- he had gone about he went about doing ing .eoifices-
selvee/first" to finding an answer or the search" in the tion in teir
the sources shown solution" to a "re- most recent "ques- se- ndary fields
when wanting "in- cent problem or t- ion or problem of attention•
formation on a qstion" which he that involved a
technical problem" 5W desribed 00 literature search"

which he mad des-
5v ()cribedg _50e (10) (11) (12)(13
.. ... 33%7 39 %w 7%

S2. ... ...

2% 3. ...... 9s

10% 4.' ... 10 27r

-- 5 . ... 15 16

16I 6., 2 2'. ......

8% 7. 73t 24 15 52
0% .. .... .. .

9. 5 14 12 7

are also asked: 100. 100%

carry on the Additional data
pernge to keen Corresponding figures are also given for biochemists, chemists, and zoologistsper cent men-se a t lyonly; 175 eprtey

in varying NFor corresponding data specific to sowvral types of problemrs, see Table F-23.
gists mentioned 0In a few instances the same sub-specialty was named as a primary field by some

scientists and as a secondary field by others. In thi3 pseudo-controlled sit".a-
were asked: tinn, meetings and abstracts were ranked higher for primary fields, reviesv
some unlocked- articles and volumes for secondary fields. (p. 71).
earing on your
plete accounts
aging in scan- Notes about row headings

designed to
come across ZExclusive of handbooks, data tables, etc.
ion obtained
of these items -Annual review volumes

"know-how" or XSociety meetings, 25%; Seminars and conferences, 21%.
Wincludes "cited references."

enerally keep V.Articles found through own scanning of journals only.
the source- Ujeview articles and review volumes.

"t46% "someone within the establishment;" 27% other personal contacts.
5 Jncludes bibliographies as well as review papers

ific questions rReviews and texts.
bout the last Other notes
he answer to QFigures estimated from graphic presentation in the original document, and reper-
If the items centaged by the reviewer.
Is. About
so to top PPercentagee oaerputed by the reviewer,
aestions to
the questioner Pereentages shown were computed n".ter eliminating "own experiments" as a source.

•NNee footnote Z, Table F-19.
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TABLE -23 - Channels serving to find answers to diverse types of questionsA

119, p. 56
Scott & Wilkins

Technical grades from foreman
upwards, in British electrical
end electronics industryV
Q. 7 - "Here is a list of some items

of information you may need in your
work. Hou would you go about getting
information on each?"

An ac- A stan- A Pr,- A me- An esta- A new
count of dard sical or thod or blished scien-
an appa- or spe- chemical proce- scientific tific
ratus cification constant dure I t

1. Literature 33% 23% 51% 26% 72% 48%
2 Supplier or

Customer 1 1 3 2 3 6 U
3. Persenal ccntact:

Within Estab-
lishment 24 28 38 37 18 24

4. Outside Esta- 42 16 8 34 8 23 I
blishment5

100% 68%Y 100% 100% 100% 100%

I

Additional data

A See also fn. L, Table F-22, regarding Study 116.

B "operating infor-,:ation" called t r older publications, on the average but

for a smaller number of journal references per inquiry (pp. 203, 206).

Notes about row headings

z 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 18%).

Y The remaining 32% replied "British Standards Institute."



TABLE F-23 - (Continued)

103, p. 203B
Cole

Users of the British Petroleum
Compar•is Technical Iformation

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 21% 10% 18%

3. Textbooks, yearbooks,

handbooks, etc. 20% 23% 21%

4. Pamrhlets 15% 125 14%

5. Trade catalogues 8% 6r 5%

6. External information
sources 2% 5% 45

7. Other sourme 70% 8%

I
IPrOther notes

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 6%
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 comparW; "many are by training scientists, but

concerned largely with management and technical customer relations."

V Only 43% were engaged in "research, development or design, with or without other
duties." Another 40% were engaged in "production supervision or inspection."
Only 39% had any university degree or "technical qualification."

I
I
I
I
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TABLE F-24 - Ciannels serving diverse functions othee than "keeping abreast" or
"finding answers to specific questions"

110 (Appendix II) p. 274a 119, p. 5 7a
Herner 1958 Scott & Wilkins

Teieical scientists at 59 Technical grades from foreman
U.S. research organizations upwardsi in British electrical
"most likely to have facili- or electronics industry'V
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 ree-t ideas...for new ideas for
project?"Y improvements or for net;

methods?'K (Q. 4)

(1) (2)

2., Literature 39%z 52%

2, Personal contacts 35. 32

3. Lectures, heetings,
Courses 12 9

4. Thought about it XXX XXX

5. Practical action XXX Xc

6. Other 13 8

100% 100% I
I

Notcs about column headings

a 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 countix•gt
those whose counts were omitted by the reviewers. The reviewers further I
simplified the remaining categories as shown.

b From replies to the following interview questions: Q5 - "Are you working on any

problem at the moment?... What is the nature of the problem? ... Can you tell me,
the very first step you took to deal with it?...the next?... hat steps did you
take today or yesterday?"

Additional data

C Study 116 (Mensel-biochemists, chemists, zoologists on Columbia Uaiversity Fa-

culty), had interviewed scientists recount episodes of their "brushing up" I
on a particular area of research, and episodes of their attention being directed
to new areas of interest. Sources of communication 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 his own statements); and Locating (helping the scientist to assess
the position of a topic within the current research market).

D IjaisPOihItion of "first steps" is 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 step@
in the order given. In apparent independence of this relationship to the nature I
of the current problem, "literature" as a first step is also reported mere fre-
quently by those with university degrees or technical qualifications, and by

those who are u4_ engaged in research (p p. 52-5). I
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TABLE F-24 (Continued)

11, p. 5o'
Scott & WilkIns

Technical grades frora foreman upwards, in
British electrical or electronics industryV

1 Percent of respondents who named each
source or activity when describing thej lit 2nd 3rd Yesterday's
step step stop step

taken to deal with the problem
currently worked onWbD

(3) (4) (5) (6)

I l . 12% 5% 3% 2%

2. 26 20 16 21
|3.......

I 4. 5 3 1 3

5, 54 66 74 71

1 6. 3 6 6 3

100% 100% 10o% 100%

I
i Notes about row headings

z Includes "omissions in the literature" and "disagreements with the literature."

Other notes
Y Percentages recomputed by the reviewer after eliminating "own previous work,",

observation of patients," "assignments from superiors," and "teaching ac-
tivities" (i.e., 47% of all mentions) as 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.

I Percentages recomputed by reviewer after eliminating "intuition and thought,"

"observation or experiment," "requirements of job or customer," (i.e., 37%
of all mentions) and "don't know (1%) as sources. See preceding footnote.

W In this instance, entries are not limited to channels of communication, since

the question was not worded so as to focus on them, and other "steps" con-5 stitute the bulk of those recorded. Contrast the tvc preceding footnotes.

V Only 43% were engaged in "research, development, or design, with or without

other duties." Another 40% were engaged in "production supervision or
inspection." Only 39% had ara university degree or "technical qualification."

I
I
I
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TABLE P-25--Perceived yield of conununication-receiving actsO

108, pp. 186-87
Glas3 & Norwood, 1958

50 Biologists and Per cnt 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 significanoe to" one of their own
recent publioationst

would have made a difference 181%
would not 68
no answer 14

120, pp. 26 & 48
Shaw

Scientists and engineers Per cent of reading acts In wvhioh respondent
on research staff of US "found what he sought," among those in which
Forest Products Lab he sought something:z

(Gs 5 to GS 14)
Study 1 (2-month diary period) 86%
Study 2 (1-month diary period) 88A,

123, p. 415Z
Urquhart 1,91t8

Users of Science Per cent of publications withdrawna from
Museum Library Scienc,: juseum Library during 2-week

period vwhich respondent would have obtained
Zeven/ if ho had been able to see a sunnary
beforehand 83%

J123, pp. 4 1 4 -15Z
T.Jrg•uhart 1948

Users of Science Percent of withdrawalsa from Science Ubseum
o:hseum Library Library during 2-week period to which "a

reference was obtained from" sources shomn
at left, which contained:

the required not the informa- no information Total
information tion sought, but of value

other information
S-,irce of reference of value

Periodical article 84% 13% 3% 100%
A bstracts or digest 79% 13% 8% 100%
Book 68% 29% 3% lO•
Science Library Ac-

cessions List 62% 15% 23% lo00
Verbal recosmendation 72% 23% 5% l0W
Private index 85% 3% 12% 1004

All sources 77% 15% 8lb 10,)%

(The author adds: "The percentage of failures appeared to be

unaffected by the use for which the information was required")

"aWith exceptions noted on p. 409.

bIncludes 1% "publication was no use because it arrived too late."

I
Additional Data

bSee also "not found useful " Tables F-IS and F-16, Study 114.

Percentages computed by the reviewers.



TABLE P-26--Information a:hit.h came "too late"

122, pp. 53-55
Tornudd t56

Danish-Finnish
junior research
workers

Per cent of respondents stating that specific instances
of undesirable duplication of research had occurred in
their work, caused by the lack of information on re-
"searoh carried out elsewhere; among those employed at:

Academic institutions 13%
Research institutions 16%
Industrial institutions 26%

All institutions 21%

(Only 10 per cent, or 19, of the respondents followed
the instruction to describe a specific instance 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.)

104, p. 144
Comnittee on the SurveyZ

Ph.D.'s in mat* atics
L-om U.S. and Caiadian
uiiversities, awarded

1915-54

Has long delay in publication Those whose publication recordof tne work of others caused placed than relative to theiryou needlessly to duplicate age group, in the:
the work of others, or other-
wise hampered your research? Top M Next 35) Bottom 50

At least les .t-lv:
All 2 papers 2 paperc

respondents publ. publ.

Yes 16% 31% 20% 12% 8
No 57 60 67 59 42No answer 27 10 13 29 50
Toital 10 % 100% 100% 100%

116, p. 42
Mensel

Bioohsmists, chemists Per cent who were able to recall a recent
and zoologists on concrete Instance of existing "knowled
Columbia University that would have made a difference in their/laculty work reaching /theatoo slowly1 " wi the

not published 10%
at the time of the missed opportunity.A

(The estimated eOfat ofthe infxaation, had it
reached the scientist in time, is given on
p. 42; other details, pp. 38-42.)

I Additional Data
AA1lo given separately for Biochem1etl , 6hemste and Zoologists (pereentaCes to

be computed). p. 42.

SZPereonages computed by the reviewers.


