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PREFACE
The collection of articles «Problems of Information

User Needs» is the third publication of this kind issued by
the FID Research Committee «Research on the Theoretical
Basis of Information» (FID/RI). The first collection
(Theoretical Problems of Informatics» (FID 435) came
off the press in 1968. The second volume entitled «Prob-
lems of Information Science» (FID 478) was published
in 1972.

The problems of information user needs dealt with in
this collection are not new ones for the FID/RI Commit-
tee. As early as 1968, the volume 4:Theoretical Problems
of Informatics» carried an article on the subject by the
well known Polish researcher A. Wysocki, Director of the
UNESCO Division of Scientific and Technological Docu-
mentation and Information.

The 2nd collection «Problems of Information Science»
carried an article on this problem by P. Atanasiu.

The Editorial Board of the FID/RI Committee's publi-
cations has formulated its viewpoint with regard to the
problem of studying information user needs and requests.
This viewpoint was expressed in the prefaces to the volu-
mes «Theoretical Problems of Informatics» and «Problems
of Information Science», the preface to the former having
been contributed by the author of these lines and to the
latter by A. I. Chernyi. Issuing this collection, which is
entirely devoted to problems of information user needs,
we wish to bFiefly review the theses expressing in total
our concept of approach to the problem under investiga-
tion.

These theses are as follows:
The problem of studying information user needs and
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that of examining the principles and methods used to iden-
tify both information needs and the adequacy of their ex-
pression in user requests, are regarded as most important
trends in applied science connected with investigation of
theoretical problems of information science. It is this trend
that determines the necessity of carrying out a wide range
of studies in this field;

Fundamental research into information needs shows
lira the types of information needs and categories of in-
formation users. identified as a result of the studies, con-
firm corresponding data known from the previous practice
of publishing scientific and technical literature and its use
as an information communication channel in science and
technology with the help of traditional methods;

This research reveals at the same time that each in-
formation need is of an individual nature and, in a way,
is unique. Therefore, it ;s necessary to accumulate big da-
ta files in order to identify general theoretical regularities
in this particular case;

Proceeding from the aforesaid, the study of infor-
mation practice is the main field of research into regulari-
ties, governing information needs at the present stage of
the theoretical basis of information science;

-- The research into information needs is closely lin-
ked with research into creative work done by a scientist
which is, strictly speaking, beyond the scope of informa-
tion science as such.

Based on the theses of the above-mentioned concept our
task, when preparing the collection, was to elucidate upon
questions of applied nature pertaining to the studies of in-
formation needs and connected with the theory of scienti-
fic information, rather than to attract the reader's attenti-
on to the appropriate problems of information science from
a purely theoretical point of view. This approach was
prompted by our conviction of the necessity to couple re
search into purely theoretical aspects of information sci-
ence with studies of applied problems, for this coupling in
present-day conditions of ever-increasing interaction of
science irld practice ensures the highest possible effecti-
veness of theoretical research. We sought to include into
the volume such articles that could reflect both the wide
range of problems dealing with information needs, .and
different practical approaches to their solution. \Ve believe
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that the papers included in the volume have justified such
an approach which enables us to give definite assessment
of these articles from the point of view of the above-menti-
oned theses.

Another distiguishing feature of the volume is that our
collegues, working in the field of librarianship and libra-
ry science, have taken an active part in compiling the
volume. Inviting them to contribute articles to this collec-
tion, we were guided by the recommendations adopted at
the Joint Meeting of F1D/IFLA Officers and Committee
Chairmen, held in Brussels on 15-16 February, 1971. By
choosing such an approach to the selection of material for
the collection we were also guided by the conviction of
the fruitfulness and usefulness of constant cooperation
with our colleagues -- theoreticians and practical workers
in librarianship, a field of human endeavour with which
information science maintains very close historical and
functional links.

On this occasion, I have the pleasure of expressing, on
behalf of the FID/R1 Committee, our gratitude both to the
librarians, who have contributed articles to the volume,
and to the 1FLA Committee on Theory and Research in
Librarianship and its Chairman Dr. 0. S. Chubarjan
(USSR) for their kind cooperation in preparing the volu-
me for publication.

The first paper «Information Requirements as a Basis
for the Planning of Information Activities» is written by
F. Kneitschel (GDR). Dwelling on this paper, we should
like to stress the importance of the author's historical ap-
proach both to the development of the scientific informati-
on activities as a whole and to the interaction between the
processes of generating information and organizing its
use. Since principles of a complex approach are applied
on an ever larger scale in science in rzeneral, and in in-
formation science in particular, it is becoming ever more
important to consider information activities as a totality of
separate aspects of information service which took shape
in a certain historical sequence.

Scientific inforMation activities and their component
parts have taken shape as a result of a complex historical
process, the development of which depended, on the one
band, on social demand for information, and, on the other,
on the intellectual and technical possibilities of informati-
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on transfer which society disposed of at each stage of this
proc-ss. Social demand for information and user needs
have always played an important perhaps, the decisive
role in the development of information activities and the
theses, formulated by the author of the paper, are, in our
view, its serious asset. The only thing we might object
to is that the author, in our opinion, unnecessarily stresses
that qualitatively new methods and means of information
service came into being «spontaneously». After all, the
author himself says that the development of information
communication in science and technology is a single, in-
dissoluble historical process. Within this process each qu-
alitative leap is the result of gradual quantitative chan-
ges. The somewhat tary, qualitatively new forms and me-
thods of providing information service do not emerge all
of a sudden, on a blank space, so to speak, but are taking
shape within the existing ones gradually and come into
being precisely due to the growing social needs.

From the theoretical point of view the author's approach
to classification of information needs deserves attention, as
it provides for the identification of their main types and
the latter's interaction with the cscience-technology-pro-
duction» cycle.

The paper contributed by D. Vidovle (Yugoslavia) is de-
voted to the problems of relationship of information wor-
kers with the users and to the problems of mutual under-
standing between them. This is the aspect that exerts sub-
stantial influence on the organization of information ser-
vice. Both the very standard of information service and
the :acnt to which information needs are met largely
depend on the proper solution of the problems just men-
tioned. 'However, recommending the reader to get acquain-
ted with the article and acknowledging the importance of
establishing and developing collections of information so-
urces, we beg to disagree with the author who asserts
that the moA serious problem in the field of information
is how to establish and develop a collection of documents».
This might be true if information problems were tackled
from the viewpoint of one aspect of information service on-
ly, i. e. the service rendered by libraries. However, if a

complex approach is effected, i. e. if information problems
are tackled from the viewpoint of all aspects of information
service, then rapid current awareness information, orga-
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nization of information retrieval according to information
requests and a number of other problems are equally im-
portant. We believe that in this case a complex approach
to the problems is more efficient.

The paper by R. P. Vtcherashniy (USSR), «Informati-
on System and Information Users», raises some interesting
and important problems, such as the role played by infor-
mation in organizing interaction of different spheres of
the «science .technology production:0 cycle and, hence,
the identification of characteristics of definite groups of
information users; the importance of forecasting the deve-
lopment of information requirements and of designing
appropriate models; the necessity to properly develop,
along with the services dealing with centralized processing
of information, the local links of the information service
system, because those links can take into account as fully
as possible individual requests of information users at
large. We hope the reader will take an interest in this
article, though certain theses advanced by the author
for instance, his conclusion that the. development of infor-
mation retrieval systems precludes the necessity of publi-
shing abstract and bibliographic information seem to be
debatable.

The article The Pragmatic Approach to Research in
Information and Documentation» by B. Tell and Z. Glucho-
wicz (Sweden) deals mainly with the problem of meeting
user needs with the help of an SDI system. The authors
look into the problem by investigating the work of the
automatic retrieval system at the Royal Institute of Tech-
nology in Stockholm. Giving a detailed description of the
system, the authors touch upon a number of principled
questions of user needs, including such aspects of the
problem as training of information users. The article co-
uld be recommended to the reader without any further
comments, but the theses set forth by the well known
Swedish researcher and his colleague at the beginning
of the article and viewed by them as a follow-up on the
dialogue conducted by the author of the preface at the 12th
FID Congress in Budapest in September 1972, compel me
to say a few more words.

The authors of the paper point to the contrast in the
approaches to the problem of meeting the information user
needs. They reveal the contrast in the fact that .zWhile
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Prof. Mikhailov adjusts his input and processing methods
to this end, our operations are solely based on the read-
justment of the screening canahility of the system and on
various ordering methods».

The assertion that the two approaches differ to a cer-
tain extent is right, and the difference is justified if you
take into account the fact that the practical tasks these
approaches are based on are different, too. In the discus-
sion B. Tell refers to, I meant processing of primary infor-
mation sources while preparing secondary information pu-
blications, and we by no means claim this to be the only
possible approach, nor do we extend it to all other cases.
Such processing drocedures which as practice has con-
vicimzlv shown -- would be carried out in a centralized
way in big information centres make it possible to meet
infornmtion, user needs by orienting the centres towards
bigger user groups. This is sort of macro approach
which takes into account not the individual user needs,
which is out of the question in this case, but those or lar-
ge groups of users. Orientation towards the requirements
of these groups results in different types of secondary in-
formation publications. in different systems of subject he-
adings and special branch volumes and in the arrange-
incnt of the material within headings. in case of indivi-
dual information service systems which, we believe, our
opponents primarily refer to, and which include SDI ser-
vices. the problem to he solved is quite different in prin-
ciple. I lere concrete needs of each individual user and the
problem of meeting these needs come to the fore whereas
the process of information service proper consists in se-
lecting. from the materials screened at the input the part
of documents which are relevant to each individual requ-
est. It should he stressed that the system described by the
authors uses, as information sources, abstract and biblio-
graphic publications. i. e. publications containing the in-
formntion already processed at the input end.

This is where our approaches to the problem differ and
both we and our opponents recognize it. But inlike the
authors, we do not see any contrast in the approaches. On
the contrary. in our view, they supplement each other. We
believe, our opponents are t ight when they stress the ne-
cessity to arrive at a csynthesis, namely an optimization
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of essential elements in the total information transfer cha-
in...»

The article «Encyclopaedic Dictionaries for Satisfying
User Needs.> contributed by the FID President Prof. H.
Arntz (FRG). f well known researcher of problems of in-
formation science. deals with an interesting aspect of the
problem of meeting numerous user needs on a very wide
range of questions. Such an interpretation of the approach
to the problems of user need studies reflects urgent de-
mands made by the modern scientific and technological
revolution, These demands aroused interest in encyclopa-
edias. a specific kind of information publications. Now
that ever wider sections of scientists and engineers have
an increasing need for encyclopaedic knowledge, this qu-
estion is becoming ever more, urgent.

We expect the readers will show interest in and ap-
preciation of the paper based on extensive material and
containing many historical data.

The next two articles contributed by Soviet scientists
are devoted to problems related both to information scien-
ce and to processes of scientific work exploration.

In his article «Scientist's Creative Potential: Clue to
1 1is Information Needs» D. E. Sheldiurin (USSR) attempts
to trace the direct link existing between these two factors.
The author raises problems dealing with: the role played
by the informational situation in a scientist's creativity:
the raking of efficiency of an information service system
by orienting it towards better satisfaction of information
needs of scientists having a higher creative potential: the
importance of assessing the creative potential when idwti-
lying a scientist's information needs. Of course. we do7-lot
claim that all the problems raised have been completely
solved. Moreover, we believe, the author did not set that
task. Nevertheless. it is necessary to attract the attention
of broad information circles to the aboyementioned pro-
blems. and. in our view. one of the obvious merits of the
paper is that the author did raise those problems.

However. we deem it necessary to make one more re-
mark concerning this article. This remark is rather of ter-
minological mature. We think. the term «priority informati-
on services» does not suit all right when ways are sought
of how to meet best information needs of scientists haying
a high creative potential. The author himself points out
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that giving «priority information services» to leading sci-
entists should not be to the detriment of information ser-
vice provided to scientific workers occupying a medium
position in science or fulfilling auxiliary functions. It
would be more appropriate to speak of the specific. of those
forms of information service that can meet information
needs of leading scientists as fully as possible and facilita-
te the raising of their creative potential rather than of
«priority information servicesm.

The problem of a scientist's information activeness as
a feature characterizing his creative potential and a form
in which this potential finds outer reflection is coupled
with the problems dealt with in the paper by Z. M. Mu!-
chenko. Yu. V. Granovsky and A. B. Strakhov (USSR).
The authors explore with the help of scientometric methods
informational activeness of leading scientists who head
permanent and temporary bodies of specialists. True, the
article by these authors is beyond the scope of problems
dealing with the satisfaction of user needs in the strict
sense of the term. However, we believe that the authors'
approach to the eypioration of creative processes in scien-
ce interacted with Informatics was a good reason for ha-
vino- the paper in the volume.

The last two articles are contributed by our colleagues
working in scientific and college libraries, and are devoted
to the investigation of information users' rquests and in-
terests within the scope of information activities of libra-
ries.

The paper The Study of Specialists' Information Needs
as a Precondition for and a Means of Information System
Stream ling» by T. M. Pachevskij (USSR) deals with these
problems in connection with the activities of a big scien-
tific and technical library serving scientific workers and
engineers within a big scientific and industrial region. The
study is based on experiments carried out by the State
Public Scientific and Technical Library of the Siberian
Branch of the USSR Academy of Sciences.

The collection ends up with the paper by H. Jarecka
and 1. Aleksandrowicz (Poland) entitled «A Contribution
to Research on Information User Needs».

The investigation of the problem is based on research
done at the libraries of two Cracow higher schools the
Academy of Mining and Metallurgy and the Cracow Scho-
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of of Economics. This problem is assuming a still greater
importance, for it has a dose relationship with problems of
training future managerial personnel in science and in-
dustry as information users. The views of So Viet informa-
tion workers on these problems were expressed at the Bu-
charest International Simposium devoted to the training of
information users and the studying of their needs.*

We thought it reasonable to include the paper contribu-
ted by our Polish colleagues into the volume despite the
limited result iIu obtained, because it is essential to stu-
dy the problems related to the satisfaction of information
user needs and to the training of information users at
educational establishments.

In conclusion, I should like to express hope that altho-
ugh most of the reviewed articles are largely of applied
nature their publication by the FID/R1 Committee will
contribute to the elaboration of theoretical and methodolo-
gical problems dealing with studies of information user
needs and requests.

Professor A. I. Mikhailov
Chairman of the FID/RI Committee

* R. S. Gilyarevskii. Experience in Training Users of Scienti-
fic Information at the Moscow M. V. Lomonosov University. aTrai-
ning of Information Users and Studies of User Needs». The Inter-
national Simposium. Abstracts and Reports. 14-15 November, 1968.
Bucharest (In Russian).
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F. Kneitschel
(GDR)

INFORMATION REQUIREMENTS AS A BASIS
FOR THE PLANNING OF INFORMATION ACTIVITIES

Any organized information activity will be useful only
if it meets social requirements. It should help the user
to fulfil his tasks more efficiently and more profitably.
This is its only objective, no matter whether simple or
complicated means and methods. including even a mo-
dern information systeTn. :Ire used.

Whoever wants to plan information activities inclu-
ding the development of systems must know his poten-
tial users and properly understand their information re-
quirements. recogni.:e them early enough and determine
them in a suitable manner. 'fhe better he knows to deter-
mine future requirements the smaller the development
risk will he.

By society's requirements for scientific and technical
information we understand the quantity of information
needed by the working people in the course of socially
necessary creative working and qualification processes.
It is necessary in this connection to always take into con-
sideration the interaction between requirements and in-
formation yield. The world's information yield must flow
into information pools which meet the requirements of so-
ciety; moreover, differentiated information services must
be created and made available purposefully so that any
individual may have, to the largest possible extent, access
to information from science and technology needed by
him in his working process.

The term «requirements» is most commonly used in
economy as a category of commodity production. «The
requirements represent needs, that are derived from mo-
netary funds, of the productive consumers for means of
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production, and of the social and individual consumers
for means of consumption... They constitute a dynamic
category whichon the market appears as de-
mand» 01.

If we want to use the term «requirements» for the pur-
pose of scientific and technical information, we should
bear in mind that here this term is not fully identical
with the term «requirements» used in economy. The main
reason for this must, in our opinion, be seen in the fact,
that though information has certain traits of a commodi-
ty, it does not, in general, have the characteristic featu-
res of a commodity.

Information requirements, too, appear as a demand.
They change with time and have their origin in the needs
of the people. The needs for information are the driving
force for the development of the information requirements.
The way in which they become effective will depend on
the objectives, the production relations and the stage of
the development of the productive forces in the society
concerned. Science as a productive force includes also the
information pools and services utilized during working
processes.

Several hundred publications dealing with informa-
tion requirements prove that such ideas have gained more
and more ground during the last decade [2]. It is obvious-
ly no longer sufficient in social practice to collect the
findings as completely as possible. It is equally necessa-
ry to organize them in accordance with the requirements
and to exchange the purposefully.

The external conditions which gave rise to the gro-
wing interest in the information requirements are the in-
crease in and the progressive differentiation of the infor-
mation yield and the groups of users. The deepe; reason
for this phenomenon lies in the fact that during the last
decades science has largely developed into a direct pro-
ductive force whose performances make themselves felt
in all spheres of society, and that it does no longer con-
stitute a mere means but rather a starting point of pro-
duction.

The comprehensive, extensive and more and more dif-
ferentiated application by social and individual users of
latest findings, experiences and technical solutions but
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also of such that have already been accumulated cannot
be separated from scientific and technical progress.

As recently as 100 years ago the information flow bet-
ween science, technology and production was still rather
tough and poor. Today, however, we have to deal with
enormous information flows whose processing is costly
and complicated. Theft misdirection can result in tre-
mendous losses for society, e. g. because of double work
in research and development, or of false investments.

These information growth comprise the perfection and
the improved utilization of existing findings, results, ex-
periences and technical solutions as well as qualitatively
new findings and laws with far-reaching consequences,
which often cannot immediately be recognized, for diffe-
rent spheres of social practice as a result of the scienti-
fic and technical revolution [3]. This fact also coins the
basic structure of information requirements.

Nowadays, correct and up-to-date scientific and tech-
nical information is the daily bread not only of scientists
and of the army of experts in research and development,
construction, designing and the preparation of production.
New groups of users have turned up. To supply mana-
gers with scientific and technical information is a matter
of pressing necessity. Experiences have proved that in-
correct or factually inadequate scientific and technical
information, I. e. information which also with regard to
its economic and social aspects has not been thought over
carefully enough, may cause the manager to take wrong,
often even portentous, decisions.

But it is not only new groups of individual users but
also such of collective users that make their. appearance.
Even the information facilities themselves are becoming
collective users: they need information in order to set up,
maintain, extend and improve the information pools and
the information services, guaranteeing in this way the
effective exchange among each other and, simultaneously,
a more efficient supply of their user with information.

All these factors make it necessary to attach greater
attention in the future to problems connected with the in-
formation requirements.

In the following we have tried to explain some of the
possible fields for investigation.



Methods for determining
the information requirements

The requirements for scientific and technical informa-
tion may be classified on the basis of different aspects.
Depending on which structure the investigator has in
mind he will apply different methods of investigation [4].
The structure to be used most frequently in this connecti-
on, will, no doubt, be the classification by subjects. On
this basis the information requirements of chemists, phy-
sicists, machine builders, physicians etc. in the fields of
chemistry or in any other ot their special fields may he
determined. A second aspect are the requirements accor-
ding to certain kinds of primary sources, such as contri-
butions to magazines, research and development reports,
patents etc., depending on the groups of users. Other as-
pects are the fullness of the information, the form of its
presentation, periodicity and terms within which the re-
quirements are to be met.

Information practice has developed a series of me-
thods for the operative determination of the individual
information requirements.

One of them is the assessment by the users of the in-
formation services offered. The user will state or write in
how far individual parts or the whole system of a certain
means of information or the possibilites offered by a lib-
rary or a retrieval system have been useful for him.
Though this method will often be the most simple and
important one for all those who render information servi-
ces, it will lead to nothing but partial optimizations when
we look upon more comprehensive relationships.

Another method is the analysis of the questions asked
by users, and of the answers to these questions given by
the information facility. The analysis serves to specify
tasks. In doing so it is possible to classify the urgency of
thematic information plans in accordance with planned
individual questions.

These two methods enable us, at best, to extrapolte,
at a given date, the future 'information requirements from
the analysis of the past; however, current interest is con-
centrating on making precise statements about the future
information requirements on the basis of the interaction
between user and information facility in accordance with
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the stage the processing of an information task has re-
ached. For this purpose the information expert should
participate in plan discussions, in the defence of tasks and
results, and systematically interview users ;inn directly
cooperate in research teams.

Selective information distribution as a method ul
purposeful exchange of. information is especially promi-
sing. At the same time it permits au exact determination
of requirements, since it makes possible via th'.: feedback
from the user a periodical definiton of the knowledge re-
gardng the information requirements.

These methods have been elaborated and utilized in
particular for the determination of requirements in the
spheres of research, development, construction and tea-
ching. For other groups of ilers, mainly managers, and
for the broad information of innovators and of all those
working in the field of rationalization, they arc less ap-
propriate and still insufficiently tested.

Apart from methods used ior the operative determina-
tion of requirements, it is the investigation into the gene-
ral laws governing the information requirements that ha-
ye been in the centre of numerous publications [5]. For
these investigations, different groups of users Were inter-
viewed and observed. Interesting ,in this context is, ho-
wever, the occurrence Of numerous repetitions and in ge-
neral aucl insignificant increase in findings, In most ea-
ses the investigations have resulted in an empirical de-
scription of the groups of professions and functions that
have developed historically and are mentioned as groups
of users. Some investigations also deal with the level of
qualification reached by the users.

The knowledge of the specific information require-
ments of these groups, of the sources and means of infor-
mation preferred by them, of the frequency of the utiliza-
tion of information facilities in dependence of their posi-
tions, years of servce, qualifications, subjects of work and
functions is still rather general. The conclusive statement
is often very laconic and boils down to the fact that the
existing information services are not utilized to capacity.

So iar these theoretical investigations did not yield
any results, that might be utilized in practice and that
would exceed aspects already known to us through our
daily work.



Necessity of a historical analysis
of interaction between information yield and its utilization

In our opinion theoretical investigations into infor-
mation requirements could he more fruitful, if more at-
tention wound be paid to the interaction between users
and information yield as a historical process. The histo-
rical development of the production r:2Iations and the
productive forces of society, the increase in the degree
of socialization of work, the specialization and cooperati-
on in science and production have steadily changed both,
the information yield and the information requirements.
In the course of this process the contradictions between
yield and requirements became so acute sometimes that
the continuation of the old methods implied unsurnioun-
table information barriers. The contradictions were eli-
minated only after qualitatively new information pools
and services had developed <xspontaneously».

Such qualitative jumps include, for instance, the writ-
ten fixation of new social knowledge, its extensive distri-
bution by means of printing, the appearance of juornals,
the appearance of abstracting services etc. Referring back
to ideas expressed by J. D. BERNAL [6], we have tried
to roughly outline first ideas in that direction.

One aspect is ..obviouS: higher forms of an exchange
of information do never replace lower ones but supple-
ment them. Thus direct communication is even now an
extraordinarily important form. In primeral society it
had been the only one. The emegrence of abstracts jour-
nals does by no means imply that journals are entirely
superfluous today, etc. At present all these forms are uni-
ted in modern integrated information systems. What has
been said above will also apply here: automated retrieval
does not replace older methods but supplements them.

In the historical process, however, shifts are taking
place with regard to the proportions between the indivi-
dual forms. In this connection nothing very concrete has
been known so far. A thorough analysis by means of hi-
storical materialism should disclose important laws timt
govern the exchange of information.

Clarity with regard to history means greater security
in the present and future development of information sys-
tems.

2-3 40 8 17



The actually available information yield exerts a de-
cisive influence on the information requirements. It is
the result of multifold scientific activities and reflects the
relevant state of the cognition of the objective reality and
its utilization in social practice. Under present conditions
the information yield reflects a very complicated, multifa-
riously organized structure of knowledge.

Aspects of the structural organization are: subjects
fields, application fields, etc.; degree of cognition (ran-
ging from plausible assumptions, hypotheses on theories,
laws proved by experiments, to relationships that have
been formulatec on a strict mathematical basis), accura-
cy and reliability (ranging from descriptive statements,
measured values which are difficult to reproduce, to na-
tural constants which have thoroughly been proved in
theory and practice), degree of organization (ranging
from investigation protocols, contributions to magazines,
research and development reports to encyclopedias, hand-
books and data banks).

The user will continuously be confronted with this
complicated information yield.

The more limited the task, the more fixed
the information requirements

The degree of accuracy with which the information re-
quirements can to be fixed will depend on how exactly the
content of a task and the stages of its fulfilment can be
defined in the plan. However, this will objectively depend
on the place a given task is occupying in the cycle of
sciencetechnologyproduction.

It is, therefore, by no means appropriate to fix the
tasks and stages in basic research which breaks new gro-
und in the same way as is being done in applied research.
When searching for unknown ordered relationships, for
new subjects, processes and their properties in nature and
society it is often nothing but promising directions of re-
search and very often only weakly defined, ideas, techni-
ques of solutiop nu:tit:As or none at all that can
be given. It occurs very often that during the following
processing step unexpected possibilities turn up that ma-
ke it desirable to change the objective on principle [3].
This implies, of course, a more difficult prediction of the
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information requirements the probability of this predic-
tion coming true is only very poor. In the course of his
activities the research worker will often have correct him-
self. That is why the information expert is under the im-
pression that the research worker does not know what he
actually wants. But in reality these are necessary cor-
rections. These information requirements are so indeter-
mined and dynamic that others will find it hard to meet
them. This does not mean that the research worker is no
active user of the information facilities. However, in most
cases he utilizes their information pools and information
services on his own initiative (e. g. abstracts journals,
catalogues, periodicals rooms, loaning of books etc.); it
is only now and then that he will charge the information
facility with tasks of a more complicated nature, e. g. the
preparation of a complete literature searching in order to
check his own work in this field.

The more we approach production in the cycle of sci-
encetechnologyproduction, the better can the tasks
and the stages of their fulfilment be planned because of
technical reasons and the better must they be planned be-
cause of economic reasons. That is why, as a rule, the
information requirements can be predicted with ever gre-
ater accuracy and reliability in basic research, applied
research, development, construction and design as well
as in technology. In the same sequence it is necessary to
meet these requirements within shorter and shorter peri-
ods. There is an increasing demand for details. The re-
quirements also tend to refer to a greater variety of sub-
jects. As to the information required the emphasis is
shifting from the unknown to the known because, to a
growing degree, only incidental knowledge gaps must be
filled. Thus, the possibility of formulating information
tasks and, on principle, of delegating them upon others
increase.

Fig. 1 shows a selection of typical information tasks
which depend on the uncertainty of their objective.

Need for information as driving force

Information pools and services will become effective
only if they are integrated into the active and creative
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activity of man. Man, his work and the development of
personalities and of their needs play, therefore, a decisive
role it't the development of the information requirements.
4(Jii St as the working man should feel, in general, the
practical need to dominate the things in the world, so he
should feel the general theoretical need, to abtain a sys-
tematic view of them.»*

Such basic social needs, e. g. the need to do creative
work, the need for knowledge and self-knowledge, basi-
cally determine the information requirements.

1. In connection with the need to do creative work it
is necessary:

to have a most favourable access to specific and
to general, understandable and reliable information from
current international knowledge when solving tasks in
accordance with the relevant working process;

to eliminate recurring information handling pro-
cesses and unintentional interruptions during the infor-
mation process;

to stimulate creativity through an organization of
information that will support thinking in terms of proces-
ses and relationships.

2. In connection with the need for knowledge and
self - knowledge it is necessary to guarantee more and
more:

the imparting of scientific insights and latest fin-
dings regarding the development of nature and society
through classified, condensed and easy-to-understand
knowledge;

the acquisition of basic knowledge, of working and
learning methods as well as of techniques for solving
problems, of social experiences and optimum behaviour
patterns allowing a strict self-control;

permanent learning as a unity of work, education
and personality development.

3. In connection with the need to belong to a commu-
nity and to work within this community it is necessary to
gradually bring about:

V. I. Lenin «Bernerkungen in Dietzgens Buell Kleinere pinto-
soptlische Schriften Werke Bd. 38. S. 406, Dietz Verlag Berlin, 1968
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rational forms and methods of conveying one's own
ideas, the results of one's-work and similar things In or-
der to have them included into society's store of know-
ledge;

the effective examination, explanation, utilization
and perfection of one's own intellectual products in short
cycles with a high degree of the objectivity related to it;

an active access to the current intellectual wealth
of society with a view to increasing the degree of sociali-
zation of intellectual and creative processes, to expanding
the intellectual wealth and to accelerating its utilization
by society.

The transformation of information requirements
into practical information gaining is a complica-
ted process, since num's striving for the acquisition of in-
formation on the subject of his information requirements
and his social dependence upon this subject are clashing.
It is within the framework of this dialectical process that

High qualification

Medium qualification

Low quaeification

Point A tow strain
Point 8 high strain

Degree of initiative

Fig. 2
Activation and gaining of useful information in accordance with

the initiative and qualification of the problem solver



they initiative of the personality to obtain informations is
developing and that his information requirements are de-

'--Termined and met. This initiative will be the greater, the
:niore the need. the will-power and the consciousness of
the personality concerned are developed.

The higher the educational level of a user, the higher
his:task-oriented qualification and the richer 1=i ey;)ericc,-
ces to deal with a given task, the easier it will f.

on the assumption of a certain initiative ti qt.:-
.ickly obtain information which is useful for the fulfilment
of his task Ft

Fig. 2 qualitatively shows these relationships. Peint A
corresponds to a small initiative (the staff members con-
cerned fulfils his duties rather slowly) and point B cor-
responds to a great initiative (staff member is pressing
things on). Beyond B overstraining begins: the objective
conditions to inform oneself are eNvausted. However
hard one may try, the stock of useful information will not
increase.

Scientific working process, problem solving
and information requirements

In the scientific working process and in the person who
is solving problems practically all subjective and objec-
tive' factors are flowing together. The complicated re-
lationships of the scientific working process, the laws
governing this process and its critical aspects as to the
information requirements have been investigated to a ve-
ry limited scale only. \Ve, too, can mention only some of
the aspects wo consider to be important.

In a scientific working process a problem situation
will arise when the processor realizes certain contradic-
tions. As a rule, problem solving covers several stages,
and only in the most simple cases problems are solved
straight away. The recognition of the contradiction at a
given stage of problem solving, which depends on the le-
vel of the initiative, will also determine the clarity of the
formulation of the information requirements.

Any problem situation may simply bo described as the
sum of statements either proved or not yet confirmed, or
only assumed. This applies to objectives, actual situations
and methods and means of problem solving. In order to
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solve the contradictions between known and unknown
things the processor will usually combine processes of
thinking. learning. searching and problems solving him-
self. or he will control them or charge others with them.

For clarification the following three basic problem si-
tuations arising in physical research may he mentioned:*

1. In the course of research work a contradiction ap-
pears between the known theory. on the one hand, and
measuring results or new effects found through experi-
ments. on the other. The theory must he extended. In or-
der to do that it is necessary to find out whether suitable
methodsin particular mathematical methods -- have
already been described in literature.

2. Measuring results are either not exact enourji or
they ...are scattering to a non-justifiable degree. Iherefo-
re..they do not allow the corroboration of nue or the
other hypothesis. Improved measurements coil for impro-
ved measuring techniques. It is necessary to find out \yhe-
titer relevant measuring techniques or instruments used in
other connections have already been described in litera-
ture.

3. A physical effect is used for solving a practical
task. It is necessary to find out whether similar difficul-
ties to those connected with this task have been encounte-
red in other fields, and to examine whether they can be
eliminated by using the individual solution.

Continuous change of information requirements during
the working process

It is well known that the solution of any contradic-
tion will cause new problems in research and, thus, also
changes in the information requirements. In order to
adjust the profile of his information requirements to the
new needs the processor has to check his information ba-
lance during the whole working process.

Thanks to his training and experiences the problem sol-
ver disposes of a large reservoir of means and methods
he may utilize in gaining information, ranging from his
own thinking to the carrying out of experiments, calcula-
tions and the simulation by means of electronic data pro-

Here 1 am indebted to Dr. Winde
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cessing. In general he will make the best a::d quickest
progress if, first of all, he assumes that his problem has
already been solved, and tries to find the relevant infor-
mation.

More or less consciously and with good reason he will
decide in favour of one or the other method of information
gaining i. e. he will:

activate his own knowledge;
scan his personal store, his reference library;
deliberate with his team;
study textbooks and handbooks as well as mono-

graphs dealing with the problems concerned, and check
sources quoted there;

submit his question to an information facility;
make use of information services offered;
scan .stores of an information facility;
go for business trips, participate in meetings etc.;
wait for information submitted to him now and

then.
A good problem solver working in a team with a sui-

table composition is, no doubt, distinguished for his abi-
lity to answer a great deal of the permanently arising
questions himself; but still quite a number of questions re-
main unsolved.

Many investigations indicate, however, that only a
small percentage of these open questions that are of such
a nature that they might be answered by an information
facility, is actually submitted there. In VEB LeunaWerke
for instance, only one tenth of such questions in submit-
ted to the information facility. As to data gaining similar
conclusions were drawn at the CODATA meeting of 1972
in Le Creusot: only 2 per cent of the engineers submit
their questions to relevant facilities; 88 per cent rely on
values they get from colleagues working in the same en-
terprise, and 10 per cent rely on values they get from
colleagues working in other institutions. Even if for dif-
ferent reasons these data should be controversial with
regard to the proportions given, they show that infor-
mation pools and services are used to a far smaller ex-
tent than i, actually possible and effective.

We see the main reason for this phenomenon in the
fact that the present state of development in scientific
and technical information excludes the possibility to res-
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pond to each individual requirement and its continuous
change during the working process; this will hold true
also for the near future. It is, therefore, typical of the in-
dividual user to select from the wealth of information
that is a More or less of interest to him, only such informa-
tion which in view of his actual requirements seems
to be most suitable, and to store it either in his mind or
at his workplace so as to be available at any time.

What kind of information gaining a .user will prefer,
depends mainly on the stage of the scientific working pro-
cess in which he is engaged. Today the utilization of in-
formation services, in particular of primary sources, con-
centrates mostly on the beginning and the end of scien-
tific work. It is, therefore, quite natural that the planned
practical activities of information experts are focussed on
these stages.

Experiences have shown that the handling of informa-
tion tasks which are related to tasks, phases and stages
of the research and development process will be especial-
ly successful if considered as the common cause of user
and information facility. The profile of the user's require-
ments forms the starting point for an information cycle.
which covers the document searching, the assessment of
its results, the supply of documents as well as the eva-
luation of the documents by the user. A poor definition of
the requirmeent profile but also inaccuracies resulting
from the indexing of documents and iquiries and from
comparisons will, in practce, often lead to a limited iden-
tity of the results gained by different information experts,
and their evaluation by the users [8].

This is especially striking at the end of the .chain when
the user selects the individual, applicable passages quoted
in the documents. Fig. I shows that a great deal of ir-
relevant information will be supplied if there is no feed-
back between user and information facility. This does not
apply in' case the inquiries are fully determined.

Positive countermeasures that have proved a succes
in practical life are the cooperation of information experts
in research teams, the up-dating of the requirement pro-
files adjusted.every three months, and the feedback du-
ring the selective information distribution, provided they
arc supplemented by a thorough and quick supply of the
documents.
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Make information activities more efficient
for both society and user!

According to what has been said above the domina-
ting method applied by users for information gaining will
change only gradually. This requires to consciously chan-
ge the present objectively necessary separation into in-
formation activities on the part of the users themselves
and those on the part of the information facilities. The
social concern in this connection is quantitatively to li-
mit on the basis of all information available the qu-
antity of information per user to such an extent that he
will be in a position to select, in line with his social task
and with the situation of his work, the most suitable in-
formation and to utilize it successfully. It is obvious that
the high selectivity of the range of information required
in this connection its order of magnitude is between
10-4 and 10-a cannot be achieved with one single sta-
ge. In view of this fact it is necessary to set up special
user groups, whose supply can be guaranteed with to-
day's modern technical means. When considered from
this angle three kinds of information requirements and
adjusted methods of determination should he given pri-
ority in the development and operation of information
systems.

I, Requirements of low dynamics, low se-t' festivity and stability.
The general information requirements are related to

the necessity of obtaining all valuable findings available
so far, of consolidating the homogeneity of science under
the conditions of specialization, and of creating the pre-
requisites to a high profitability of information work. The
structure of these information requirements is predomi-
nantly determined by the structures of science, of the
professions and functions in the social reproduction pro-
cess, which have developed historically and will be stab-
le for a long period of time, and by the degree of orga-
nization of the given information system.

Regarding the scope and the uniformity of the acquisi-
tion and of the ,object- oriented evaluation and classifi-
cation of the international information yield the informa-
tion pools and services of the VINITI in the USSR and
the international information system being developed by
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the CMEA countries constitute the functional prototype
designed to meet these information requirements. The en-
deavours of INIS and UNISIST are becoming effective
in this direction, as well. The relatively slow changes of
these requirements may be met in the usual way through
the offer of and the demand for information .. services.
A main method for the determination of the requirements
is the analysis of how the users respond to means of
information.

2. Requirements of medium dynamics, me-
dium to high selectivity and stability.

In the cycle of science-technology-production numero-
us scientific and technical tasks are emerging which in-
volve information requirements of a high specificity and
often covering many different subjects. The great diffe-
rences among the users regarding subject, intended use,
terms and presentation forms of information rule out any
theoretical formation of user groups. It is most likely that
the formation of groups a prerequisite to a more effici-
ent supply with information will be possible on the ba-
sis of an analysis of the flow of inquiries [9]. The same
attention which is attached to the preparation of the in-
formation yield should therefore be attached to the prepa-
ration. filtration and grouping of this flow of inquiries
according to content and time, to quality and quantity.
Thus, specific and requirement-oriented information ser-
vices as, for instance, selective information distribu-
tion facilities can he efficient; information services which
may easily be handled by the user and are time-saving,
which constitute a favourable compromise between the
expenditure of the information facility and the users' own
expenditures.

In this way the requirements for high-quality informa-
tion services (analytical surveys, compilations of data
and facts, progress reports. international comparisons)
will be put on a stronger basis. This would permit a bet-
ter adjustment of the preparation of such costly informa-
tion services to the requirements because so far this pre-
paration has ben depending almost exclusively on the
development of the information yield.

3. Requirements of highest dynamics, hi-
ghest selectivity and lowest stability.

While the information requirements continuously einer-



ging dltring the scientific working process are such a dy-
namic and short-lived quantity, the information iervices
are still so sluggish today that they can be elized and
charged with the solution of tasks only in st).;cial phases
and sections of the working process. In research institu-
tions, which are working well, these most suitable pha-
ses and sections will, in general, be found only through
close teamwork between research workers and information
experts. That is why the cooperation of information ex-
pert in research teams is of great importance, not only
because they help ensure a better operative supply with
information but also because they pass on methodical ex-
periences in determining information requirements. In
connection with the rationalization of creative activities
and in view of an increasing automation of recurrent in-
formation gaining processes the determination and mee-
ting of the information requirements, which are directly
depending on the user's working process, are approa-
ching the sphere of reality. The user must have direct ac-
cess to scientific and technical information, he needs the
dialogue with the information pool. In this process which
is controlled by the user his needs for information exert
the most direct influence during the working process, i, e.
during the fixation of the information requirements.

In view of the high expenditure, in particular with
regard to the necessary, profound preparation of 'nfor-
mation which should index complex relations; s as
well as individual details and ensure that they calk easily
be retrieved by means of a computer this form of in-
teraction between user and information pool will, for the
time being, remain restricted to a few most significant
points.

*

In modern integrated information systems these three
kinds of information requirements, of the determination
of reouirements and of the means available to meet them
are closely connected with each other. The efficiency of
scientific information activities performed by the users
and by information facilities will, therefore, increase mo-
re quickly if these relationships are consciously recogni-
zed and taken into consideration during planning. Whe-
reas according to points I and 2 the requirements are, in
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principle, aiming at more and more effective networi<s
of acquisition, production and distribution of scientific
and technical information, which will supply the users
with quite useful, flexible and economically optimized in-
formation services on an industrial scale, the require-
ments according to point 3 correspond, in a embryonic
form, to an active and dynamic network which can be de-
veloped only on the basis of 1 and 2 and which could
enable the user to directly couple and create an organic
connection between utilization and production of scienti-
fic and technical information in the framework of the in-
dividual working process and in the framework of the
whole of society.

Some of the typical information tasks emerging during the
scientific working process

Degree
of uncer-

tainty.
Description of the task Frequency of occur-

rence of the task

Highly
indeter-
mined

30

Search for new ideas, objecti-
ves. For this purpose, scanning of
a variety of sources and means
of information to find out sub-
jects, methods and analogies
though the problem solver has
only very vague ideas about them
and does not even know where

to find them
Search for new hinds of asso-

ciations during the preparatory
stage of a scientific task; the
ideas about the characteristic fe-
atures and directions of the se-

arch are still very vague
Search for new directions of

development, new subjects, me-
thods and procedures for concrete
branches of science and producti-
on through complete literature
searching and the analytical and
synthetical processing of the re-

sults
Search for the international

tional comparisons when preparing
complex tasks through complete
literature searching and analysis

(critical surveys)

sometimes, spare
time supplementary
activities

sometimes, more
concentrated during
the preparatory stage

once every three to
five years with annual
supplementation

once every two to
three years with a
supplementation every
six months



Degree of
uncertaln
ty

Description of the task Frequency of occurren-
ce of the task

state, and elaboration of interim-
Ditto with limitation to indivi-

dual subjects
Search for information to check

one's own results and ideas.
Search for new application fi-

elds one's own results
Keeping up with latest develop-
ments regarding a given task

Keeping up with latest develop-
ments regarding given subjects

and themes
Acquisition of knowledge re-

garding a related field by means
of one or several valuable publi-

cations
Search for unknown properties

of known subjects, methods etc.
Recollection of properties of

known subjects, methods etc.
which had been forgotten (Filling

up of knowledke gaps)
Procurement and utilization of

publications that have been quoted

in most cases at the
end of scientific work

monthly

monthly up to every
six months

sometimes

several times a week

several times a day
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D. VidoviC

(YUGOSLAVIA)
REFLECTIC ON THE RELATIONSHIP BETWEEN

USER AND INFORMATION WORKERS

The problems of development of collections of docu-
ments and of relationship of information workers with the
users of information services are always present and be-
come more acute.

The collections of documents were started very early,
in times when it was almost possible to assemble at one
place all the written knowledge. This knowledge was ge-
neral and developed as encyclopaedical one during many
centuries. As a consequence of such a development, no-
wadays many libraries and information centres find
themselves in position to rethink their relationship with
users in such key questions as are the coverage and tre-
atment of material in their collections. Very often, the
depth and selectiveness of coverage, as well as the treat-
ment of documents, by such institutions do not answer
more the needs of a growing information demand. Some-
times an important part of their collections, owing to the
change in quality of the newly produced documents, is
devoid of new knowledge or bears it in negligible quanti-
ties. Some writers on the topic estimate that between 50
and 90 per cent of new documents claimed to be of rese-
arch of technological nature bring to their users nothing
or little new, be that a fact, a new statement of a problem
of a new set *of ideas. This phenomenon, of the existence
of a flood of newly published materials of little informa-
tion value, raises in a new way the question of who is to
bear responsibility of coping with this problem and to
solve it in the most efficient way.

So, the most serious problem in the field of informa-
tion is now to establish and develop a collection of docu-

32



ments: it must be complete to a reasonable point, its docu-
ments treated so to be accessible almost instanteneously,
the collections themselves not burdened by unnecessary
materials. To fulfill these requirements, collections arc to
encompass by their coverage just their area of knowled-
ge, precisely limited, so to become neither too poor nor
wastefully wide. It is a very hard task to define and keer
these limitations of the depth of coverage, a longterm
task which is normally to be solved by a highly professi-
onal layer of people working inside libraries/information
centres. The more so, as information services are usually
burdened with more or less of noise, what arises partly
from inadequate treatment of documents in the stage of
their preparation and organization for use. In a collecti-
on documents are not only to be selected and assembled
with the knowledge of problems they cover, they are also
to be adequately treated for use, to become accessible to
users quickly and in an efficient way.

As the history of information work shows, projects to
assemble in one place the whole knowledge never succee-
ded, and the current latent crisis of large libraries/infor-
mation centres, those with a wide coverage, can only be
overcome by developing institutions in the field of infor-
mation with more specific: coverage and service. It was
found that large institutions pay heavily for haying exten-
sive collections of little-used material in their premises.
Bradford's law of scattering a law of diminishing returns
with respect to the growth of collections size, is highly
relevant to the planning- of institutions in the field of
information, to the organization of their current aware-
ness service for risers. The existing systems of library
services still reflect the old cultural pattern in which ge-
neral libraries preserve documents in the domain of lite-
rature, history, arts, classical studies while research
collections in the areas of science an technology are deve-
loped by specialist research institutions, faculties, rese-
arch centres. For the needs of the users in this latter
group there were started in the 19th century special lib-
raries, as centres for an advanced treatmet of sources.
This idea of specialized collections developed and ripened
further in this century and became an almost common re-
ality, the one which leads towards a deeper maturing of
the subject concept in information science. In France,
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there was in 1068 especially stressed by a commission
the role of specialized information centres with an accent
on satisfying the needs of industry. Discussions of the
problem during the sixties led in the USA to an under-
standing that the best answer to the needs in informaion
are information centres operated on a decentralized ba-
sis. During the recent years started, in the UK, the deve-
lopment of Specialized Information Cenbres (SICs), ima-
gined as a filter for the evaluation of literature by wor-
king scientists, which, it is thought, may become a conne-
ction between the abstracting information services,
separate users and research institutions.

Planning and development of information institutions
of every kind requires an adequate solution of the prob-
lem of acquisition and treatment of material. It is quite
normal that immediate users have a say in decisions
concerning the acquisition policy, but it is also quite clear
that they are burdened with work and often are not able
to build systematically a collection of sources. There is
much agreement on how a collection is to be built, what
materials are to be expected there, but there is a compa-
rative lack of not only agreement but of discussion also
of the problem who precisely are those on whose shoul-
ders the task of the building of collections rests. The role
of the makers of a collection, the composition of these bo-
dies and their required competences, are not sufficiently
illuminated in the writing, and decisions in this direction
do not always stay on theoretically based opinions.

And the problem is clear: in contemporary libraries/
/information centres there is the place for people capable
of assembling, adequate treatment of sources, and of
building usable information tools. Though a trend exists
among librarians to discuss generally the form and con-
tent of publications that come in their collections, one
feels that of small use is the knowledge that, for examp-
le, in primary sciences researchers are able to satisty
their needs in information using 9 per cent of the existing
periodicals titles unless we know what particular titles
and areas of science and technology are in question, and
for what span of time. The same is the case with the in-
formation tools. Catalogues nften constitute a formidable
barrier for the user and are int a key to librarys' content.
Many readily confess that so little has been done to exp-
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lore the real nature of the difficulties catalogues present
to users to firad out something best suited for them: lib-
rarians/information workers must be more interested in
this question as some users are of mind that the former
tailor catalogues after their, and not their users'needs.

All these previously mentioned problems are not que-
stions of good will, they are something arising from the
lack of a sufficient command of the subject fields by those
engaged in libraries/information centres. So, information
services often remain underused because ;q1perfect infor-
mation tools are baffling to users. These tools are not, of
cource, organized more for the convenience of the staffs,
but the knowledge these tools are supposed to make
accessible to users is not always organized and offered
through these tools by persons who understand the su-
bject matter they work in. Aid many users know how it
is very difficult to obtain data in a field outside one.:, own
subject field.

The need of building the internal tools to inAke use
more profitable is nowadays, despite the existence of in-
dexing and abstracting journals, becoming more pressing
than before. Abstracting journals usually come lately,
and they are not without other deficiencies, and the simi-
lar is the case with more general indexing publications.
Sometimes these journals suffer in their coordinate inde-
xing from the incapacity or negligence of a part of aut-
hors to express the content of their papers in the title.

Indexing journals of particular libraries/information
centres, which are growing in number in the recent time,
usually are more precisely geared to the needs of their
immediate users and they can reach them always in time.
If their compilers know their job, and approach it quali-
tatively and not in terms of quantity, such publications
normally become an important information tool for users.
The same goes for various other tools for making users
currently aware of the possibilities of service oppened to
them: the contents lists, lists of acquisition etc. Almost
all there depends on the knowledge of the subject field
being covered, and only a fraction of success in such
ventures depends on other conditions as technical skill
of librarian/information worker of descriptions of the be-
haviour of users are. Abstracting journals being more
on the side of retrospective information, the preparation
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of internal tools of current awareness becomes a very
important task of information workers. And he is to app-
roach the needs of users in a most concrete and specific
way. Even with a constant betterment of information bro-
ught in secondary and tertiary publications many day-to-
day needs of users in information cannot be satisfied save
by the work of information cadres strongly backed by
their own knowledge of the subject of information. These
information workers are normally expected to supply
specific information prepared in their library/information
service. and that is only possible by investing creative
work in their subject fields. The old times of describing
the outer apparatus of publications have gone for good:
the present information worker has not only to build sy-
stematically and with competence collections of docu-
ments, he is normally expected to prepare collections and
information tools to meet the needs of users, to become
reliable information processor and searcher in his subject
field. Historical reasons and professional interests blur
the picture and contribute the work of those engaged in
the information field today to be sometimes interpreted
emotionally which makes difficult a rational approach to
the problem, though we are at the thres hold of the 21st
century. Little notice has been taken of the fact that in
the past the posts of librarians/information workers were
usually .kept by scientists and that it is such people who
are only capable to answer best today's requirements of
making and running a collection of documents.

The role of librarian/information worker does not
exaust with his power to influence the user before the
latter expresses his demand. It is not without reason
that, in a large part, surveys of users behaviour tell little
about the assistance users ask or obtain from informa-
tion woi kers, In her article for the «British Librarianship
and Information Science 1966-8 1970>,, M. Slater cites
only one example in which the information worker was
successful in his work with students and ascribes that
fact to his being a specialist in the subject field in which
he worked. One gets the impression that some librarians
avoid this problem instead of trying to elucidate it in the
highest measure possible. In a substantial number of re-
search, industrial, and technical libraries this need for
engaging subject specialists in the leading positions has
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long been recognized, and the idea is now creeping into
the practice of other libraries/information centres, which
is the best proof of their modern orientation. This enligh-
tened policy has been substantiated in various ways in
the libraries of the new British universities established in
the sixties. They became strongly disposed to give scope
to senior staff who would be recognized subject specia-
lists, and whose work would include cataloguing and
classifying in their subject areas. Some librarians met
this practice with grumblings, claiming that it was wa-
steful because a large number of subjects was to be cate-
red for and the libraries with su-h practice, allegedly,
started paying penalty of being more accessible. One
must remain appalled at such attitudes because higher
professional competence is always more productive than
the lesser on. provided the work is well organized. Every-
where, the economy based on the low pay is hound to be-
come a disaster and is not the example to follow. These
new libraries undertook the creation of posts of subject
specialists exactly out of desire to improve quality and
range of services to users, Certainly, they engaged them-
selves in the introduction of users into the use of library
tools and resources, in what did so much the brilliantly
led NLLUK, but this was never their main goal: their
intention was to take part in the acquisition work also.
Many recognize that the main achievement of this ende-
avour lies in the quality of the provision and service of-
fered to their users. These libraries became involved in
more work for undergraduates and extended their obliga-
tions into the field of instruction: sometimes they found
themselves ahead of the teaching staffs. They found them-
selves more intimately involved with course planning and
the research activities of their academic colleagues.
These libraries have gone some way towards combining
the independance of acquisition programmes, in the tra-
dition of university libraries of Oxford and Cambridge,
with a high degree of academic involvement, cooperation,
and responsibility. In one word, their leading specialists
started to take part in a real division of labour among
specialists of their universities in the areas of teaching,
research, and information provision. They proved what
was many times claimed by their advanced colleagues or
members of the research community that it would be



absurd to pretend that scientifically trained personnel are
not, in general, more suited to information work than
others. In more developed libraries/information centres
a general librarian is merely a keeper of books and pe-
riodicals. And such a custodianship has a diminishing
meaning in an epoch in which the task is not to preserve
rare printed material, but to select what is valuable from
a flood of printed paper. The future is with the subject
specialists who decide to work in libraries/information
centres and who only can, in close cooperation with their
users, to build collections of documents and to work in
an atmosphere of a real division of labour in the field of
every discipline of knowledge.

As for the users, the only thing all are in agreement
upon is that they are, by their nature, not a homogeneous
group: besides researchers there come administrators,
managers, politicians, education, defence etc. In the very
stratum of researchers there exist side by side groups
engaged in basic studies, in applied science, technology,
and other fields. Then, there exists a kind of bipolarity:
some people there are active in their subject and other in
various jobs, and this division is different in every parti-
cular field of knowledge. Studies of users behavior under-
taken by some libraries/information centres have rende-
red results of little general value and only rarely they
adapt themselves to use in systems analysis. It was the
consequence of the approach to these surveys that they
were almost condemned to give poor results. The appro-
ach was often formalistic and got not deeper into the
heart of the problem. Overconcentration on a faithful
account of the surface obscured what was lying underne-
ath. Users in these surveys are often taken as statistical
units, and their relationship with librarians/information
workers is rarely gives: full attention. Between these two
professions, i. e. researchers and informationists, there is
a more serious connection than a sheer mechanical rela-
tionship, and their activity in the area of information
procurement are so interwoven that it is almost impossib-
le to study the problem of users in full separation from
the activity of informationists. Judging from the informa-
tion on the users surveys, as they are reported in the li-
terature, it seems that, despite all the effort invested in
the exploration of the problem, only modest results were



obtained. Some of them brought conclusions clearly of
small use beyond the limits of the organisations they we-
re undertaken by. Their main insufficiency lies in their
tackling the problem in separation from the role of libra-
rian/information worker. Somehow, the questionnaires
used in these explorations reduced users to passive ob-
jects of study, and one is only to hope that the same
would not take place with the undertaking of the LIBER,
the League of European Research Libraries, which has
decided to investigate the problem of users in a project
led by Mr. R. Escarpit, from 'the Bordeaux UniVersity.

M. Slater stresses in her article that in the UK most
of the users surveys undertaken dealt with the needs,
demands, and habits of specific users groups. The results
obtained from the surveys mainly confirmed things one
good information worker must had guessed in advance,
with great degree of certainty, from his own experience.
One survey established that students are the largest sing-
le group of users in public libraries, and another found
that in technical libraries books are used by 56 per cent,
periodicals by 43 per cent, and indexes by 22 per cent.
One learns further that in a library two-fifths of materi-
al borrowed were monographs, and in another librar, in
West Germany, only 10 of 890 journals were frequently
read by more than 50 per cent of lecturers. One survey
concludes that users in industrial libraries tend to be
highly dependent on the resources of their own library
and on personal contacts, and that for 41 per cent of
engineers/users in the USA the speed of service was not
essential.

Findings stressing the importance of personal con-
tacts of researchers or of their attendance. to conferences
and meetings are interesting but we cannot draw any
profit from the conclusions that users need some time to
adapt to a newly computerized system of information re-
trieval or that some users turn in substantial numbers to
abstracting services while others do not. One is tempted
to agree with a librarian, who writes in the mentioned
collective review of the British librarianship, that libra-
rianship sometimes gets his priorities wrong, spending
the main effort on the perfection of long-existing techni-
ques and in updating 19th century traditions. But this
is not to say that the solution of the problem of users is
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impossible. What is needed is a correct methodology, as
in the work of the American researcher of the problem,
T. Allen. Ile chose the sociometric methodology in his
study of the problem of users, and one can hope a promi-
sing way has been found for the future work on the prob-
lem. Allen investigated the bahayionr of users in the USA
and he undertook to illuminate the internal interactions
of the scientific group. Ile found that results of small
research teams do not necessarily depend on the quantity
of literature searched. The so- called reading habits of
researchers, thus, may not he the main problem for infor-
mationists. Allen introduced in the field of users study
the concept of leadership in information. lie established
that there act the ones- who have wide interests, beyond
the subject or job specification, on whose role of infor-
mants rely other members of the team. In other words,
T. Allen established that these informant/researchers act
in a large measure as the ones who satisfy the needs in
information of researchers, which is normally the task of
professional information workers. So, an unofficial divi-
sion of labour existed already in the midst of the research
groups. This is a serious proof of the fact that users are
in the same time generators and propagators of informa-
tion. They have an active role in this direction, the one
which is inseparable from their «passive» role of clients
in the institutions for information procurement. M. Slater
is therefore right when she dwells long on the study of
T. Allen in her mentioned article.

T Allen's findings are in some sense confirmed and
developed further in the findings of those who wrote the
analysis on the possiblity of establishing the UNISIST.
Their text confirms that the problem of user normally
begins with the group he is attached to and with the col-
lection he relics upon for information. The UNISIST pro-
gram discusses the problem of the highest forms of docu-
ments and data analysis and takes the view that this fun-
stion requires nowadays research, which is true not only
of review information but, also, of compilations of criti-
eallyeyaluted data. There is added that in the «knowled-
ge organization» there tends to remain less difference
between these intellectual operations and the preparation
of an original paper. The same is the case when an infor-
mation worker prepares data tables or review articles
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in an area of knowledge. Scientists tend more and more
to establich centers, of the type of the British SICs or si-
milar, for evaluation of data and documents in whose a
part of their effectives will have to engage. In the cir-
cles of the UNISIST project, .there have somehow formed
the view that documentalists, information workers, and
librarians can he used in information dissemination, but,
that without the engagement of researchers, it would not
be possible to develop the activity in areas of analysis and
synthesis of information. This task, it is claimed there,
tends to remain with researchers while the transfer of
information, where deep understanding of content is not
necessary, can remain on the shoulders of information
workers. In other words, neither to T. Allen nor to the
UNISIST group, there is nothing strange in the idea
researchers to take the fundamental part of the informa-
tion activity in their own hands in a division of labour:
partly between them and partly with subject specialists
who are not researchers. This seems to be a sound solu-
tion for which there ought to find only resources and eco-
nomic ways.

Some of these reflections may become less pessimistic
in the future, but it seems clear that the foundation of the
information service of today and tomorrow is to be subject
oriented, based on a large number of subject collections
developed by subject specialists, The highest forms of
information work remain, as today, the domain of rese-
arch and technological specialists of a higher rank: the
users are in one respect the informants and vice versa,
There is no other way to fight the flood of sources of
various value, to treat them accordingly, and to secure a
steady flow of information to the points it is needed, in
quantities and in time of the need. That is why technical
aspects of use are a second rate problem: information
work is 5o serious an activity to be left entirely in the
hands of those who are not the main users of the newly
acquired knowledge.
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R. P. Vtcherashnly

(USSR)

INFORMATION SYSTEM AND ITS USERS
(A conception of the development

of a State information system)

1. A great deal of articles and monographs were de-
voted to the problem of information requirements rese-
arch. But even at present there is a considerable gap bet-
ween information systems capabilities and real needs
of different groups of specialists. Such a contradiction in
informatics is defined in many aspects by the changes
taking place in the structure of economy. As concerns the
changes taking place in the structure of economy, As
concerns the activity in the field of information, these
contradictions relate not only to the changes of the stru-
cture of national production and corresponding restricti-
ons, but rather to a non-comprehention of reasons of the
present crisis. One of the main reasons is the fact that
the information requirements research is conducted out
of touch with the research of trends of the development
of production and creative processes, out of touch with
the results of scientific analysis of the developing organi-
zationab structures of the socialist economy.

The processes of an ever increasing integration of
different spheres of national production, implementation
of automatic management systems for research, develop-
ment, production and marketing taking place recently
lead to the fact that information is transformed to a gre-
ater extent from a supplementary material to means of
communication and coordination of different spheres of
the cycle «science technology production consum-
ptionl.

This should change the character of information requi-
rements research in many aspects.
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First, the conditions of compulsory use and proces-
sing of information are arising for many groups of spe-
cialists because intuitive methods of decision making
would become worthless in the circumstances of modern
production.

Second,. the significance of those information chara-
cteristics which make possible its effective use for plan-
ning and forecasting purposes increases sharply.

Third, the information is assuming a more complex
character both in vertical (within the cycle science
technology productionconsumption») and in h-lri-
zontal (connection with the information tined in interfa-
cing industries, information necessary for developing
software complexes and so on).

Fotirth, the period of use of information is narrowing
rapidly in time that more often leads to a necessity of
realtime information systems with a high level of in-
formation formalisation that allows to input it into com-
puter systems.

Fifth, the rise of the organizational level of producti-
on and creative processes leads to a condition when at
every step of national production the information is used
continuously. Furthermore, the rhythm of its use should
be closely connected with both the specific technology of
a given process (the development of a new device) and
the «vital activity» of the system as a whole (realization
of certain directions of scientific and technological policy
of an industry).

Thus, the necessity of «information technology» which
provide a systems service both for separate steps of the
creation of new implements of labour and technology and
for a whole complex of requirements in a specific object-
subject field.

A brief listing of changes mentioned above and ta-
king place in the sphere of information is a rather expres-
sive evidence of the fact that the information require-
ments research with the use of statistical methods of in-
terrogations and questionnaires is useful only for the
estimating 'the conformity of a really existing system ca-
pacity and «today's» requirements of some groups of
users which are not adequatly understood. Moreover, the
gap between the «need» and «possibility» would be al-
ways significant if the rapidly changing character Of
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information requirements, opportunities and responsibili-
ties of existing information services in the enterprises
and irstitutions, and communication ties between separa-
te groups of specialists realized in a management system
are not taken into account.

From the above, it is possible to make a conclusion
that the development of new information systems should
be based upon the forecasts and simulation of informa-
tion requirements both for advanced structures of natio-
nal infrastructure as a whole. Such a concept is rather
trivial as it is known that the development of any scienti-
fic discipline (of sphere of national production) is de-
termined by both general and internal laws. But the simu-
lation of information systems, as a rule, is accomplished
for the existing structure of production that inevitably lead
to a lag in athe information technology».

2. What are the traditional requirements and real ca-
pabilities of a well organized information service?

Any cycle of material production could be examplifi-
ed as a chain of basic steps through which a national pro-
duct is moving from the moment of the appearance of a
scientific and technical cidea, up to its material realiza-
tion (see Fig. I).

The first stage in the above mentioned cycle is the
sphere of research and development (mainly theoretical)
which predetermine and pave the way for quantitative
changes in the sphere of technology.

The second stageis the sphere of applied research of
which the main object is to qinterprth a theory into an
engineering solution. At this stage, as a rule, the search
is made for the spheres of application of new scientific
knowledge, a certain multiplication of a scientific out-
come.

The third stage is the sphere of constructing and de-
signing. At this stage the search is made for the mate-
rialization of a scientific and technical solution taking
into account the level of material production achieved.
The peculiarity of this stage is in the fact that the cons-
tructor and designer while manipulating with known sci-
entific and technical solutions use often principally new
means of realization of an idea or new technology provi-
ding for a new quality from a known solution.

The fourth stage is the sphere of the industrial appli-
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Stages of national production

cation which has a dual character defined by the pecu-
liarities of consumption of the national product. As it is
known, the national product could be used by the society
either for the production of means of production or for
the production of objects of consumption. In the first in-
stance, the national product remains in the sphere of
production and in the second instance it goes to the sphe-
re of consumption. In the sphere of production the natio-
nal product undergoes quantitative changes, in general,
related to its reproduction on an expanded scale. The
cycle of that new information which is connected with the
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creation and improvement of technology is also comple-
ted in the sphere of production.

Finally, the fifth stage is the sphere of consumption.
This sphere of national production is rather diversified
because it includes practically a part 'of the sphere of
production with corresponding marketing system and sy-
stem of inventory supply, and the sphere of personal
consumption also with its corresponding marketing sys-
tem and distribution nework for commodities. The pecu-
liarity of this sphere is in the fact that it determines not
only the necessity and efficiency of the national product
but distates the dates of its creation too. It becomes appa-
rent sufficiently when realizing consumers' goods and, to
a lesser extent, when renovating fixed capital in industry.

In addition to the above mentioned main extended
groups of users of information there is another very res-
ponsible user the sphere of management. It is known
that in the sphere of management material values are not
produced. But just through management information is
used for ensuring the normal functioning of the whole
cycle, just through management and use of information
the feedback is realised at the different stages of the na-
tional production, just through management the use of
iformation is organized at present.

It is known that the functions of management include
the forecasting of perspectives, current planning, orga-
nization of the process and its control.

Management is necessary for the cycle as a whole
and for every stage. In the sheme (see Fig. 1) manage-
ment organs are depicted as an independent link of the
structure at every stage of the national production thro-
ugh which the use and exchahge of information are car-
ried out. In this sense, the management links are the ele-
ments of an information infrastructure.

Finally, the infrastructure of personnel training or the
sphere of education is a specific sphere of the use of in-
formation. But in connection with the special character
of the use of information in the process of education (a
high level of generalization, time lag which is inevitable
for a verification of scientific facts and so on) it is not
considered in this article. It should be noted that each of
the above mentioned stages is directly connected not only
with the preceeding and subsequent stage, but with other
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stages of the cycle «vertically». In addition, «horizontal»
interindustry tics with the corresponding stages of inter-
facing complexes and kinds of manufacture are becoming
more close.

In order to elucidate the specific character of infor-
mation requirements at every stage of the national pro-
duction it is necessary to consider the examples of mee-
ting «today's» information requirements of the specialists
in national economy working at different levels of the
national production.

These form will vary for various spheres of activity.
In the sphere of management it is current and «situatio-
md» information that is of particular importance; in the
sphere of scientific research current information on new
methods of research and new scientific equipment. In the
sphere of construction and design. Work prime attention is
paid of current information of new R & D projects. In the
sphere of production come to the fore current information
on modernisation of the equipment manufactured, of pro-
duction technology and operational experience. And last,
in the sphere of marketing the user is bodly in need of
express information on marketing.

What is the peculiarity of the reports given in the .Ap-
pendix in contradistinction to a traditional reference bib-
liographical information produced by the All-Union and
industry organs of information including the system of
selective distribution?

The main feature of traditional reference bibliographi-
cal information including its SDI system consists of the
fact that the information flow related to a specific group
of users is kept aloof from the general information flow
not in accordance with the subject-object characteristics
(that are put, as a rule, into the systems of differential
and selectiVe distribution), but according to other quali-
tative criteria which define the peculiarities of using in-
formation at every 1ev-1.

The second feature of this information is in the fact
that the user's information service executes not only the
functions of the communication channel between an in-
formation center and subscriber, but the functions of an
analyzing link which transforms the current onformation
into a management decision used operatively at a speci-
fic sector of national production. Out of the general flow
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of '.he very diverse information only those messages
should be selected that are needed to the user «today».
hLy are those data that are used for making alternative
decisions. In such a form the information is ready for
usiv. This level of selecting and preparing the informati-
01? reqires not formal but active participation of the in-
formation in this creative an,' productive process. In
'im, the organ processing and distributing the informa-
tion in a centralized way should take into account the
possibility of analitical transformation of produced infor-
mation.

The third conclusion that suggests itself consists of
the fact that a every level of the national production both
current and situational forecasting and analitical infor-
mation is necessary. It is conditioned, first of all, by the
increasing role of management at every stage of the cyc-
le science technology production consumption».

The increasing role of management function has led
to a necessity of ensuring the compatibility of the stages
of the current scientific and production process and simi-
lar stages in future too. Therefore, the conception of the
socalled scientific and technological information which
is to serve as one of the construction materials» in or-
ganizing the processes of the link «science technology»
is broadening rapidly «involving» the forecast,- analyti-
cal, planning, economic and management information.
The realization of these functions has lead to a necessity
of not only the extensive broadening of the field of infor-
mation but to an emergence of new connections and in-
teractions with other kinds if information arising in the
sphere of production and marketing. In other words, if
earlier-the information service of a research institute was
interested only in the information on the subjects of rese-
arch and development then-now it should be interested in
the information necessary not only for forecasting the de-
velopment of a given field of subjects, but for the ana-
lysis of the demand for new developments. Furthermore,
these new kinds of information exert an ever increasing
influence on the process of consumption and estimation
of the scientific information itself. It means that in the
conditions of the scientific and technological revolution
the criteria of a qualitative appraisal of information are
changing sufficiently: the .scientific and technological
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aspects of information retaining the dominating role are
yielding to the factors of an economic and conjuncture
appraisal.

It is known that the correlation of expenditures for
basic research, applied research and industrial develop-
ment coul be approximately estimated by the ratio 1 : 10:
: 100. In the industrially developed countries the expendi-
ture for R&D is up to 3 per cent of GNP. It means that
the realization of all the results of R&D in the economy
is practically impossible. Therefore, the main task of the
information service is to select and use the information
which ensures a maximum (not only economic) efficiency
for economy.

In summary it should be noted that the incompatibi-
lity between the central information agency and the user
and, consequently, the basis for the so-called «informa-
tion crisis» consists of tke following:

on the one hand, the existing information services
of research institutions and industrial ent77risc.,, i.wi
ction not at the necessary analytical level; many sectors
of economy have no information service while th;_s fun-
ction can not be accomplished by all-state centers; there
is no perfect and recogi:ized machinery for eccomic ap-
praisal of scienNic and technical solutions;

on the °toe/ hand, the existing methoc.k of a cent-
ralized inform:it:en processing, while solving the prob-
km of the most economical processing of current infor-
mation, reduce to a greater extent the possibilities of its
analytical processing by the user (by his information
service; some information requirement, are not met at
all; the information issued by the corresponding centers
is not differentiated according to main categories of
users.

Of course, it does not mean that the organs shoult
be abolished doing all the information flow processig in
the corresponding services of enterprises. Evidently, the
main way of overcoming the information crisis is' in the
consolidation and development of information service fun-
ction of the user, in the development of economic apprai-
sal methods of new scientific and technical solutions and
methodology of their application at certain stages of na-
tional economy.

3. Whit are the exi ting information centers? To a
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certain extent of conditionality it could b.: asserted that
the functions of any information agencies and services
are, in general, the following;

the function of the depositary that is the function
of storing the scientific and technical documentation and
issuing the copies on the request (including via an inter-
library subscription);

the function of issuing a current information that
is the function of transforming the current information
with the aim of the unification and simplification of the
methods of bringing it to the user;

the reference function that is the function of is-
suing not only current but retrospective information too
according to a specific operative demand;

the function of the analytical transformation of in-
formation with purpose of providing information to the
management.

Information agencies are also engaged in the disse-
mination scientific and technical innovations (the short-
comings of a current information system are to a certain
extent compensated by this measure), in education and
solution some other problems of a supplementary charac-
ter (the development of methods of using technical me-
ans, information languages and so on).

Essentially, anyone of existing information agencies
may be considered as an institution realizing a certain
set of above mentioned functions, but with the diffuent
weight coefficients: in some institutions the function of
current information is dominating (in the 1111 Unicwi
agencies), in others (in the industrial organs) the ana-
lytical or reference function, in the thirds (in the inte-
rindustry territorial information centers) the deposita-
ry function.

The building of national systems of scientific and tech-
nical information should be practically reduced to the
determination of such weight coefficients. But the rating
of these weight coefficients should be accomplished not
within an information structure, but rather within the
limits of the production structure taking into account the
character of the economy planning.

4. The studies carried out in CNIIPI in 1967 -1971
showed that the providing information for an «usual»
cycle «science technology productionmarketing» is
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a complex scientific and technical process related to both
a continuous generation of the ascending situational in-
formation (from a market or technoiogically assimilated
level of production to an advanced scientific and techno-
logical level or plan of R&D) and a current information
processing received frc.m every stage of production and
form the outside (or irom other industries within the in-
terindustry exchange) including very different sources:

The structure of this flow is quite different as the
user's interest is biased from the sphere of R&D to the
sphere of marketing. If the structure of information is
represented on a diagram then in the movement to the end
of the national production cycle' the scientific and tech-
nical information would yield to the economic informa-
tion (see Fig. 2).

Use of
infargation

too */

1. tape
Research Deeetopment Designing Production Ifarketing
Scientific and techazcat Economic and conjuncture

information t n formaeten

Pig 2
Change of qualitative characteristics of information used at

different stages

The number of kinds of information used both in spe-
cific kindsreports, descriptions of inventions, stan-
dards, catalogues and so forth and in forms a copy
of a document, a paper and referenceis quite different
for the situational and current information and fr eve-
ry sphere of its use.
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The cycles of the information use are different at each
stage of the national production.- The same information
may have a similar qualitative value in time according to
to different periods of its use.

For example; a three-weeks (and sometimes a three-
month) cycle of the information reporting is quite enough
at the stage of R&D. A one-week period of the information
reporting could prove excessive for the marketing sphere.
In general, as one moves to the sphere of marketing the
requirements in the information operativeness are being
sharply increased.

Finally, a few words should be said about a very im-
portant aspect of information about its subjectuve as-
pect. The character of the modern production leads to the
wipping off the industry boundaries. A rapid growth of
junction directions of science biochemistry, biophysics,
chemical physics, physical chemitsry, agrichemistry, nuc-
lear energy and others leads to an intrusion of techno-
logy and methods of some fields of science and technolo-
gy into the'other fields.*

The interconnection of different fields of production
is increasing to a larger extent. Together with the specia-
lization of production operations the concentration of in-
dustrial potential is taking place. And one of the main
ways is the way of creating large industrial complexes
unified by a similar technology or destined for a comp-
lex solution of a certain task. Therefore, side By side with
the maintaining of the so-called industry structure for a
long period of time the functional and technological coo-
peration will take a more sufficient place.**

It could be foreseen that the advanced development of

For example, the. achievements in the ticld of microbiology
have led to the creation of the industry of bio5.viithesis where the
technology used is very far from the technology used now in the
food processing industry. It is possible to give many similar examp-
les.

** For example, the implementation of electronic and ionic met-
hods of processing. aerosol technology and so forth is taking place
in many branches of economy. The construction of large hydro-
electric power stations has led to the creation of large industrial
complexes with a diversified but energy consuming production; the
necessity of a complete utilization of wastes in the timber industry
has led to the creation of combined enterprises for complex timber
processing with the output of raw woods, construction materials and
chemical compounds.
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production, on the one hand, would be determined by an
enlargement of main production units and, on the other
!land, by the creation of large multiindustry and multi-
purpose industrial complexes with complete utilization of
wastes. Even now it is necessary to inculcate the methods
of a programmed and purposeful management of eco-
nomy.

'Hie transition to the programmed and purposeful
plannini and management requires more complex inte-
rintistrial relations not at the production and technolo-
gical (for example, the transference of new metal cut-
ting methods from one industry to another) but at the
causative and program level (for example, in the prog-
rammed planning of the development of individual mo-
tor transport the designing of new kinds of road cover
Oyes the opportunity of simplifying of a car exploitation
and changing the network of service stations).

It follows that the existing methods of the industry
differentiation of knowledge and. eccordingly, informa-
tion should undergo substantial changes. Probably even
now it would be necessary to study the question how ra-
tional and effective is the principle of an industry appro-
ach in differentiating the information.

Thus, the structure of information requirements is ra-
ther complex and multidimensional. But the structure of
existing information systems predetermines a conside-
rable excess of information and a poor adaptivity (beca-
use of a subjective unidimensionality) to the user's
needs.* It is characteristic that in the USA the adaptive
features of an information system were improved first of
all at the account of a rapid development of the non-
agency and non-industry consalting business and also
at the account of using, between the users and informa-
tion centers, simulation models which imitate a skilled
analytical cervice free of authoritative intrafirm estima-
tions. *.5. For the creation of an information system it is very

* Just because cf this the main direction of the automatiza-
tion of an information system should not he the automatization of
internal processes of the system (although it is also necessary), but
rather the automatization of external connections of the system in
order to raise the lev..1 of its adaptation to the changing interests
of the users.
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important to have a clear imagination of the sources of
information. What are the sources of scientific and tech-
nical information now? Unfortunately. there are a few
works on «information» typology of scientific and tech-
nical documents,* although just their typology and clas-
sification is one of the ways of the rational creation of
an information system and information technology.

In Table I given below there was made an attempt to
determine certain average characteristics of the most im-
portant groups of scientific and technical documents from
the point of view of their use in the national information
system (see Table 1). In addition to the aspects of con-

Table I

An example of the typology of scientific and technical
documents according to information characteristics

Groups of scientifis
and technical documents

Average
size of

a document
in pages

Average
period stora-
ge in years

Use (fre-
quency of

request from
the funds

1. Monographs, books
2. Reports in R & D, disser-

tations
3. Periodical and continuous

journals, articles
4. Descriptions of Inventions

for patents and authors
certificates, descriptions
for applications on inven-
tions

5. National standards, indust-
ry and repuql ican standards

6. Catalogues
7. Drawings and designing

documentation
8. Administrative and mana-

gement documentation
9. Planning and economical

indices

300
100
220

5-7
5
5

10
10
10

1

1 -2

0,01

10-20
10

5-7
3-5
3-5

permanent
5-7

5
5

3-5
2-3

0,5-1,0

0.1-0,5

Footnote: Rough average data are given in this table.

repeatedly
episodic
episodic

repeatedly
repeatedly
repeatedly

episodic

repeatedly
repeatedly
repeatedly
repeatedly

single use

single use

The attempts to give a typological description of scientific
technical documents are made in e. g. Shoukhardin, S. V.. 40snovy
istorii techniki», Moscow, USSR Academs of Sciences, 1961; Dobrov,
G. M. et al., (Machinnye metody analisa informatsii ob opyte nauch-
notechnicheskogo rasvitiyav, Moscow, -xNatikax., 1972 and so on.
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tents mentioned. in the table of sources which are deter-
mined by the tape of a document it is very important to
know now man units of storage should be in the fund,
what is the average size of document, how often it is re-
quested from the fund, what is its compulsory period of
storage.

Evidently, just these characteristics predetermine the
selection of the most convenient form of storage and dis-
simination of above mentioned documents for their use
by different users. it is als evident that the bigger the
number of the documents in the group and the group and
the more frequent is their use the more important is
the unification of document parameters for a given type
of documents. It should he kept in mind that some infor-
mation organs take part in the preparation of a document
(for example. the information services of Patent ;Men-
des, centers for registration and storage of the R&D
reports and so on), the other ones are working with the
prepared document received from the outside. Therefore,
not all the information organs can equally take part in
regnlaing the information flow.

In addition, the necessity of unification of require-
ments to the sources of information is becoming shrper
from year to year. It is particularly important in conne-
ction with the introduction of different microforrns of do-
cumentary records, their carriers and devices for their
reproduction.

The lack of unified standard rows of scientific and
technical documentation complicates the information te-
chnology to a considerable extent, reduces the operative-
ness of information, hampers the development of modern
technological means. Just using standardized sources of
information it is possible to speck of the development of
an information technology stipulating the preparation of
a source, determination of its importance, distribution to
a necessary storag information retrieval system [IRS] },
input into automatic systems of processing and use of
corresponding means of microminiaturization.

6. Finally, the selection of principles of dissemination,
storage and Ilse of information is very important.

In 1972-1973 CNIIPI conducted a research work on
information requirements of enterprises and organizati-
ons of many ministries and agencies of the country. The
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analysis of the results gained showed that information
interests of enterprises and organizations of the economy
could not be determined by a complex of certain multitu-
de of elementary interests.*

In general, the user's interest can be defined as a set
of intersecting multitudes of requests of different hierar-.
chical levd. For example, one user needs the information
of the high hierarchical level (all the information concer-
ning the sections of IPC from «A» to «H») the others
need all the information relating to the section «H», two
classes from the section «B», one subclass from the se-
ction «C», one group from the section «E» and one sub-
group from the section «I.)»

On the grounds of a preliminary analysis of the data
gained it is possible to make the following conclusion:

the type of an institution using the information
determines the character of information requiremeilts in
many respects (for example, an overwhelming number
of users needing the whole set of information are univer-
sal libraries; tly,t users of information at the level of the
IPC sections are the industry information centers and so
on);

a rational f.;,..lienie of differentiation of information
may not be bases'; upon the departmental (industrial) af-
filiation of the usrres;

profile interests of the majority of users arr. virtu-
ally broader than the objectsubject field determined by
the departmental affiliation:

In the practice of creation of IRS for the patent and
information search the problem of the selection of the
approach to the definition of the search field is especially
acute. The fact is that owing to the penetration of tech-
niques and methods of one technical field into another
one vast subject fields were formed which had a multiin-
dustry character not only because of the multiple use
of a certain method in different industries (for example,
the method.; of welding, stamping, cutting etc.), but be-
cause of keeping the principle of a functional similarity

As far as the language of International Patent Classification
(IPC) was used in the research, which is notable for a considerable
aterminological and semantic power, the correspodence of the request
to the 1PC heading of the lowest level was understood under the
term of the elementary information interest.
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(for example, the methods of extraction, filtration, disper-
sion and extrusion which are used variously in different
industries) in diversed conditions.

It is quite natural that in those cases when the field
is of an interindustry character the creation of a search
system while keeping the principle of functional simila-
rity of all the indexed objects is the most preferable be-
cause the experience of one technical field could be trans-
fered to another fiel in the most efficient manner with the
use of such an IRS*

Unfortunately, neither existing classifications nor
thesauruses of a descriptor type allow yet to build an op-
timum network of IRS with the minimum intersections of
the information fields

It should be also kept in mind that the systems of re-
gulating the concepts considered concern, in general, the
fields of science and technology and virtually do not ref-
lect the concepts that are necessary for the technical and
economic appraisal of information and the selection of
the spheres of its use. But it is the technical and econo-
mic appraisal of information that allows to ensure the
input of the information into the national production sy-
stem through the management link.**

7. What conclusions can he made on the basis of the
above mentioned brief listing of problein,z related to the
creation of a large national information system?

First of all. it is necessary to define clearly qinblita-
live characteristics of users according to the main stages
of scientific and production activity. nlvidently, a new
approach to the differentiation of information broadens
considearbly the field of a «scientific and technical in-
formation» on account of inclusion of new categories of
users who need both scientific and technical and conjun-
cture and economic information. To a certain extent this
activity could be realized even now with the help of

Such an approach is especially important in determining the
patentability of technical solution in the pi*:-.cess of patent exa-
mination. The IRS, of which the subject field was determined on the
basis of a functional similarity. csolves» the search tasks for the
forecast and analytical research in a better way.

Subsequently. in the course of the development of simulation
models, the criterion of the necessity of the input of information
into the system would probably he not only its engineering and
technical but economic importance too.
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expanding and consolidating of a subordinate informati-
on service which is to be a compulsory connecting link of
an internal mechanism of the system (of an enterprise,
subject complex etc.) and environment. The forecast
changes in the national production should be obligatory
taken into account when designing an advanced structu-
reof an information system.

For the realization of an information dissemination
scheme according to subjective characters, it is necessa-
ry to develop a system for the distribution of information
based upon the study of the processes of specialization
and concentration of production. Such a system should
the basis for the creation of an IRS network which ensu-
res a minimum overlapping of the fields of search. Ta-
king into account that the development of methods of
demarcating the fields of search takes much time it is
ex)edient to study the possibilities of inverting the search
characters of documents introduced both into IRS built on
the basis of the principle of the object functional simila-
rity and into IRS of an objectsubject character.

The creation of the IRS network will allow to elimi-
nate the necessity of puhlicating the reference and bibli-
ographical information altogether. A centralized proces-
sing of information will be reduced to the processing of
bibliographical descriptions wht the aim of selecting thr
directions of distribution and creating the reference mate-
rial (on the machine readable carriers) necessary for
exposing the ties between the documents.* The docu-
ments themselves will be operatively input by a respon-
sible information center (by an industry or regional cen-
ter) into a certain IRS taking into account the peculiari-
ties of its language. As far as the user addresses the in-
formation episodically at the certain stages of his acti-
vity the use of IRS with the help of remote communica-
tion channels will ensure the fast receipt both current
and relevant retrospective information.

The methods of unification of information units and
machine readable abstracts suitable for the automatic in-
put of information into IRS should be developed in order
to insure a fast input of the current information into IRS:
Such an abstract should possibly contain: a unified bibli-

* One of the first such systems is the system of revealing the
analogous patents realized in CNIIPI.
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ographical description, a search character-of the document,
factographic data, a code of the information appraisal
(type of a document. extent of novelty. importance etc.). It
is also evident that the full texts of documents should be
input into IRS and for that purpose the standard rows
should be developed which are close to the characteristics
of the documents suitable for storage on the similar mi-
crocarriers.*

Principially, the system of issuing the origional docu-
ments should be reorganized. In our opinion, the following
system is preferable.** It provides for a drastic reduction
of the number of journals (only especially important and
principally new materials and review materials should be
published in them) and an extension of the publication
of original articles preprints, Under these circumstances
it is expedient to draw together the activity of scientific
and technical publishing houses and information agencies.

A considerable amount of work should be accomplished
in creating a specialized subsystem of conjuncture and
econimic information without which it is impossible to
evaluate the csientific and technical information and to
provide for the information service of production and mar-
keting.

The scheme of dislocation and functions of the existing
information organs should be reconsidered in conformity
with the advanced scheme. First of all it is necessary to
study the possibilities of a subsequent specialization of the
centers. Thus, the All-Union information centers would
probably become to a larger extent the centers of the dis-
semination of machine readable information to the mid-
dle information organs (industry and refional organs).
Combining the functions of departmental and All-Union
centers they should jointly become the basic organs of
the world information (in particular; reference) system.
It is also evident that the trend of a further specialization

* For example, an 8-frame punchcard with the rate of the ori-
ginal diminution equal to 22: I is convenient for the descriptions of
inventions and for drawings and designing documentation. Microfi-
she is conrenieed for R&D reports, books, journal articles, catalogues
and so on.

44- Kolohoy I. P., On the unified state system of scientific pub-
lications and scientific information on domestic original materials».
(Preprint).
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of national information agencies on specific types of lite-
rature would remain in force.

The so-called industry information centers would be
transfered into the centers of analysis of information on
the basis of a group of allied IRS but the territorial in-
terindustry information centers would become more and
more specialized as repositary and reference centers.

Finally, one of the main questions is the problem of the
development of can information technology». Such work
of a broad character was accomplished in CN7,iP1 during
the period of 1967-1971.*

I however, today thereis no detailed developed methodo-
logy of using information materials at every stage of na-
tional production that hampers «the introduction» of in-
formation into all the scientific and production processes.
The necessity of the development of such a methodology is
especially important,for the organization of the informati-
on service for complex programs carried out by many mi-
nistries and agencies.

When developing the technology of the information
service one of the most important factors is the appraisal
of the economic effectiveness of the solutions selected. Vir-
tually, such a situation is met almost at every stage of the
activity. For example, when considering the results of the
domestic R&D selected for development it is necessary to
consider an opportunity of buying an analogous licence
at the same time. Although such calculations drop out of
the limits of a traditional information service they would
play an ever increasing role in the future for selecting the
information. Therefore, the development of the general
methodology of the information service is connected with
the development of a great number of prticukr methods.

Finally, it is necessary to mention the importance of
the work on normalization of scientific and technical
documents themselves. It is known that such a, work is
being conducted within different international organizati-
ons. For expainle, a whole set of standards for biblio-
graphical elements of the descriptions of inventions is de-
veloped within ICIREPAT, the possibilities of a title-page
unification for the descriptions of inventions and the me-

* A methodology of the information use in forming a technical
policy.
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thods of indicating certain bibliographical elements are
being studied now etc. At the same time it is very impor-
tant not only to ensure the unification of the form and
contents of scientific and technical documents but to de-
velop a unified approach to the evaluation of the impor-
tance of sources of information.*. In this aspect, the work,
which is being conducted now under the aegis of the
World Organization on the Protection of Intellectual Pro-
perty, on the selection of periodicals that are to be inclu-
ded into the minimum of publications reflecting the modern
level of the development of science and technology is of
great importance. It is also necessary to-solve the whole
set of problems related to ensuring the access to publica-
tions: to overcome a language barrier, to introduce a uni-
fied system of coding scientific and technical documents
and so on.

Within the limits of this article it is impossible to to
give detailed arguments and calculations concerning the
expediency of some assumptions mentioned above. Howe-
ver, it should be emphasized that they are given speculati-
vely, but are based upon the study of an extensive satisti-
cal material and the generalizations of ideas of a broad
circle of specialists.

One of such proposals was made by G. A. Lebedev (see
(NT1», 1972, series 1, No. 4, pp. 9-14).
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B. Tell, Z. Gluchowicz
(SWEDEN)

A PRAGMATIC APPROACH TO RESEARCH
IN INFORMATION

AND DOCUMENTATION

Preamble

The following report is an answer to Prof. Mikhailov
as follow-up on the unfinished dialogue he and the author
carried on at the l2the HD Congress in Budapest in Sep-
tember 1972. The discussion took place in the open meet-
ing of the FID/RI Committee.

It was evident that while Prof. Mikhailov looked upon
the user and his reactions to information from the in-
put end, my approach was the opposite, namely to accept
what the input migth be and by man-machine methods
achieve a selection which, hopefully, will make the user
happy.

While Prof. Mikhailov adjusts his input and process-
ing methods to this end, our operations are solely based
on thereadjustment of the screening capability of the sy-
stem and on various ordering methods. In the discussion
it was pointed out that by careful analysis if the para-
meters and variables involved at both the opposite ends
input and outputit might be possible to arrive at a
synthesis, namely an optimization of essential elements
in the total information transfer chain in order to serve
the ultimate user.

The present report is intended to disclose at the out-
put end those parameters and variables we have identifi-
ed so far to be of interest for the user.

The intention behind this report is not to close the
dialogue, but to make a contribution which might open the
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dialogue to a broad discussion which can further the re-
search in the l &D field.

For the elaboration of the report the author likes to
acknowledge the valuable collaboration of Zofia Glucho-
wicz.

1. Introduction

The Swedish government has taken an active interest
in developing a policy for economic growth. In 1967 it
launched a program for the promotion of technological de-
velopment and industrial growth, in which a plan for the
development of scientific and technical information was in-
chided. The government was especially interested in stu-
dying the viability of mechanized information services in
the field of science arid technology, and the utility they
could offer to users in research and industry. The Royal
Institute of Technology library was chosen as the respon-
sible agent for the establishment of a mechanized service
for users in science, industry and education.

The requirements for the computer operation of a ser-
vice had been thoroughly studied during Tell's years as
department manager of the Swedish nuclear establish-
ment, A13 Atomenergi. Then, in 1967 the Institute library
received the first grant of Sw. Cr, 80,000 (i; 16,000) to
initiate a computerized service in the field of mechanical
engineering. During the years the scope has extended and
the grant has increased, and it has now stabilized around
1 Million Sw. Cr. outside the ordinary budget of the lib-
rary. Half of that sum goes to the salaries for documenta-
lists who have been added to the library staff. Thus, the
fundamental requirements for staff and funds have been
fulfilled by the new policy.

2. The basic tasks of an information retrieval serve

A computerized information system has to perform a
--number of basic functions, such as

entering various types of data;
formatting, abbreviating and coding of data;
processing information, i. e. scadling, coaching,
sorting etc.;
producing standardized or specialized types of
output, c. g. bibliographies, indexes, SDI etc.;
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answering specific, onetime requests, i. e, retro-
spective searches;
reacting to various errors;
relating to other information systems.

3. The organization of a new computerized service
In order to start a computerized service the best choi-

ce, at least at that time, seemed to be a current aware-
ness serviceSDISelective Dissemination of Informa-
tion. SDI is a system developed by late Hans Peter Luhn
at II3M in 1959 for alerting participants about new publi-
cations such as journal articles, reports, conference pa-
pers etc.

The system should he 'so designed that the selection
and announcement of current documents should have a
high probability of interest to the individual user. For
this purpose the user must submit and routinely modify
his «interest profile» which serves as basis for the compu-
ter matching of stored 'Ironies against titles of indexing
terms in the references.

In order to keep the interest alive on the part of the
participants, the SDI service must be prepared to offer a
comprehensive coverage of the literature, and a backup
of pertinent material. One c,f the major tasks in the ex-
pansion of the library service during the past five years
has been to answer the incoming queries, resulting in
profiles, as broadly as possible, and install new biblio-
graphic data bases in case they could contribute to the
broadening of the subject coverage.

By using a general information retrieval system [I],
it has been possible to include additional files in the ser-
vice, so that the search procedure and output routines
can be the same. By a «general» system we mean that it
can make use of all the keys, tools and techniques for se-
lecting references in response to a search request, e. g,
classification schemes, keywords, words in titles or ab-
stracts, author or author affiliation names, citations etc.,
all of which can be used in traditional, manual searches.

4. Sources for technical information

SDI system at the Royal Institute of Technology,
Stockholm.Databases. 1972.
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1. ISI Science Citation Index Source Data Tape from the
Institute for Scientific Information (USA), containing

interdiciplinary information from the most frequ-
ently cited journals in science and technology, sto-
res about 400 000 references a year.

2. MechEn Mechanical engineering from the Royal Insti-
tute of Technology, Stockholm covers the literature
in mechanical engineering and metallurgy and sto-
res about 40 000 references a year.

3. CAC Chemical Abstracts Condensates from Chemical
Abstarcts Service (USA) stores about 340 000 re-
ferences a yeart to literature in the field of che-
mistry.

4. inspec Information Service in Physics, Electrotechno-
logy and Computers & Control from the Institution
of Electrical Engineers (U. K.) in collaboration
with the Institute of Electrical and Electronics En-
gineers (USA). This is the most comprehensive
information system within the fields given in the
title and it stores about 120 000 references a. yeas.

5. Metadex Metals Abstracts Index Tapes from the Ame-
rican Society for Metals in collaboration with the
Institute of Metals (U. K) stores about 24 000 re-
ferences ayear to literature in the field of metal-
lurgy.

6. GRA Government Reports Announcements from the
National Technical Information Service (NTIS),
USA. This information system stores about 40 000
references a year to reports on USA federal spon-
sored research in the fields of science and techno-
logy.

7. COMPENDEX Computerized Engineering Index from
Engineering Index Inc. (USA) covers the literatu-
re in engineering and technology and stores about
72 000 references a year.

8. NSA Nuclear Science Abstracts from the United Sta-
tes Atomic Energy Commission stores about
50 000 references a year. Literature searching on
the NSA database is carried out in close collabora-
tion with AB Atomenergi.

9. ABIPC Abstract Bulletin of the Institute of Paper Che-
mistry from the Institute of Paper Chemistry

(USA) stores about 10 000 references a year to
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recently published articles, patents, and theses in
the field of pulp and paper chemistry and techno-
logy.

10. WOOD WOOD from the Swedish Forest Products Re-
search Laboratory and the Royal Institute of Te-
chnology Library, Stockholm stores about 15 000
references a year in the field of wood technology.

11. FSTA Food Science and Technology Abstracts from
the International Food Information Service (FRG)
covers the literature in food science and chemistry

stores about 12 000 references a year.
12. ERIC ERIC Master Files from the Educational Reso-

urces Information Center (USA) stores about
30 000 referei;ces a year to reports and articles,
and other publications in pedagogics and modern
educational science.

13. NYFLI Accession List fr,-.:m the Royal Institute of
Technology Library, Stockholm annually stores
about 7000 titles to literature aquircd by the libra-
ries of AB Atomenergi, Chalmer's Institute of Te-
chnology, and the Royal Institute of Technology.

14. STAR Scietitific and Technical Aerospace Reports
from National Aeronautics and Space Administra-
tion (USA) stores about 45 000 references a year
to reports from all fields connected with aeronau-
tics and space technology.

15. IAA International Aerospace Abstracts from the
American Gnstitute of Aeronautics and Astronau-
tics (USA) stores about 50 000 references a year
to journals, meetings, patents, and other literature
in the same field as STAR.

Databases 14 and 15 are searched at the ESRO docu-
mentation centre.

5. Implementation of the data bases into abacus & vira

The basic approach employed has been to use a gene-
ral "processing format into which a record of a particular
output of different files can be converted by a reformatt-
ing program so that its records can be searched. The suc-
cess of this pragmatic approach to the compatibility pro-
blem of various tape formats greatly depends upon the
hospitality of the search record format. The ABACUS
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Was designed in 1966, before the MARC pilot program
and the interchange format reflected in International
Sandard ISO/DIS 2709 which is foreseen as the stan-
dard for UNISIST. However, the ABACUS record has
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many characterisitcs in common with MARC and ISO.
A directory to the whole record maps out the record
length, the data elements present, and the number of cha-
racters in each element. The directory is a fixed- field
header followed by variable data. fields. The fixed fields
give the address to, and the length of the variable fields.
The items of interest in the external data base are selec-
ted, and fields in the ABACUS format are allocated by
the reformatting program. Depending on the amount of
information on the external tape, the identification pro-
cess differs from one format to another.

Among 0- more extensive format in the databases are
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ERIC Report Resume Master Data Set and Government
Reports Announcements many of which fields are not
applicable in the shorter format of databases containing
references to journal articles. Not all fields in the diffe-
rent databases are of interest to the users. Thus, at pre-
sent, some fields are deleted when reformatting into the
ABACUS. Table 1--2 shows the ERIC Report Resume
Master Data Sea Fields and the International Food In-
formation ServiceIFISand their treatment in the
ABACUS record. Even if documentation is provided by a
data base producer, the reformatting specification. is writ-
ten after inspection of tape dumps.

In general, the reformatting of the different tape for-
mats is rather straightforward work of 30 hrs programm-
ing, even if they deviate from the ISO interchange format
into which. it is hoped, they will eventually change. Es-
senflally, the allocation of fields in the ABACUS program
depends on the fields identification numbers within the
record types for reports and articles. As can be seen from
Table 1-2 the 26 fields in the ERIC format yield 5 fi-
elds and the 17 fields in the IFIS yields 8 fields in the
ABACUS set of searchable fields, The .search terms can
operate within these, since they are specified with regard
to the type of field in which they are to be searched.

6. Profile characteristics

The ,onstruction and revision of query profiles is an
task in an SDI system which demands an effort both from
the user and the subject specialist. When a user wants
to submit a question to the SDI system lie is requested to
formulate his field of interest in natural language, which
means in a normal narrative way, describing his interest
in some detail. It has proved very useful for the user also
to supply some references to papers which he considers
relevant to his query. He could also provide a list of sig-
nificant terms and, if possible, make a draft of the actual
search profile. The staff has prepared a Profile Design
Manual which explains the principles of a computer-opera-
ted information retrieval system and describes all details
of the profile construction.

The interaction between the staf and the user is essen-
tial for a successful search. On the basis of the user's state-
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ments the subject specialist specifies the question by ma-
king a list of significant terms, which might occur as po-
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tential words in the titles of documents. Among the staff
there are subject specialists in education, psychology,
business administration, electrical & mechanical engine-
ering, chemistry, physics. etc. Furthermore, the list might
also include authors, affiliations, and journal titles. As the
system permits search both on keywords and on natural
language used in titles, the. subject specialist uses thesauri,
handbooks. dictionaries, and all other means lie might find
helpful and relevant for the formulation of the profile.
Ile has to make a special point of checking the printed
volumes of the corresponding databases to find the occu-
rerce of terms when used alone or in combination with
other terms. A generalizes'. flow chart, Fig. I. has been
constructed by Zofia Gluchowicz [2].

While the keywords must he written exactly as they
appear in the Thesaurus and on the tape, the free text
terms in potential titles can be truncated both at the be-
ginning and at the end. Truncation facilitates retrieval of
items containing word fragments which are common to dif-
ferent forms of a word. and words within words can he se-
arched for. As will be seen from examples below, suffix
(right-hand) truncation occurs very often, while prefix
(left-hand) truncation is more unusual. Both suffix and
prefix truncation on the other hand, more common. For
example, the truncated term (CASSETT). where the slashes
stand for truncations. will retrieve STEREOCASSETTES,
VIDEOCASSETTE, CASSETTERECORDER. CASSET-
TE/CARTRIDGE, etc. As can be seen from Fig. 2-3 the
terms are numbered sequentially in the profile printout to
facilitate updating. The terms are also grouped together,
and the groups are indicated by capital letters A, B, C etc.
Terms, or groups of terms. are linked together in a logical
manlier by using qand», «or», and «not» logic. The num-
ber of terms in one profile might be upto the system-al-
lowed 150 in ABACUS. In the new VIRA program there
are no such restrictions. On the other hand, as charging
policy is to count 30 terms as onc profile, the average num-
berof terms pc.r profile varies around 24.

The printout of the profile also includes description
in natural language of the query, the search logic, and the
list of terms classified according to type of terms such as
words, keywords, author names etc. The profile printout
and every updating of it is sent to the user. For verifica-
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tion a copy of the profile as well as a copy of the search
results are kept in the files of the service, transferred every
9 months into microfilm cassettes.

The user's responses to early selections based on the
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first profile approximation to his field of interest are
for improving the profile. Thus, the maintenance of the pro-
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file is carried out by adding new terms, and subtracting
old ones which do not tive-gatigfactory results, or by ope-
ning and tightening the logic. False co-ordinations betwe-
en search terms from different term groups can also be
detected and should be avoided. While constructing the
initial profile we try. to choose the logical strategy consi-
dering the user's wishes, and accordingly decide on the
degree of restrictivity for the initial computer run. Often
we use a less restrictive logic, i. e. not too many and or
not restrictions, in the initial profile, even if it will result

in an output of many irrelevant references, i. e. noise, and
then, after a few searches adjust the profile on the basis
of the user's avaluation of the output.

7. Processing methods and costs

An inevitable characteristic of large retrieval systems
is, that a strategy for searching a small or medium size
data base might differ significantly from a search strategy
for a large base. During the five years our search methods
have passed through the mere masking-off technique, yiel-
ding search times proportional to the number of references
and terms in the profiles, into a more elaborate technique
making use of hashcoding and tree structure searches, thus
arriving at an almost logarithmic increase in time when
the number of terms in the profile grow. The newest pro-
graf, having the acronym VIRA and written by Rolf Lars-
son, is run in parallel with ABACUS [31 The present pro-
file. program. PROSA, includes 2,500 statements in
COBOL, and the VIRA search program counts 2,000 sta-
tements in IBM assembler language.

In order to carry out a rough check of the performance
of the profiles on a «management by exception» basis, two
statistical tools have been developed. The critical values
of the printout to a user are (1) an abundance of referen-
ces, and (2) no printout. In order to reveal these extremes,
every search results in search statistics indicating the num-
ber of references for each profile. The form is designed li-
ke the scale of the speedometer of many cars, the longer
the row of «stars» the more the reason to put ones foot on
the brake. Fig. 4 displays part of the search statistics for
a run on ERIC. The colums give the number of references
to the first digit, the second, etc. Thus, the first profile has
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resulted in 6+40=46 references, the second in 8+60+
+300=368 references. On the'other hand, profile No 26R
has given no output. Furthermore, at the bottom on the
form an indication is given of which profiles have received
no hits, and those which have received more than 40 hits.

These search statistics give an indication of where the
exceptional cases are located among the profiles. The next
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step is to. analyse what causts the no-hits or the great
number-of hits, in order to find out about the latter case,
a listing is also given for every profile stating which terms
or term combinations have caused the printout including
the frequencies of these terms. See Fig. 5 in which case
the first step would be to analyse the conibirtation MEA-
SUREMENT TECHIQUES and MEASUREMENT INST-
RUMENTS which occurs 13 times, perhaps in orde.r to
change the logic or to place these words in separate gro-
Ups, if they, have given rise-In many irrelevant references.
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The second column in Fig. 5 indicates the weights we are
experimenting with which will be discussed later on.

8. Searching keywords and words in titles

The ABACUS program is designed in such a way that
it can process naiurai language by searching titles and/or
abstracts. In the case of another data base, Science Citati-
on Index Source Tapes, the ISI tapes, which covers 2,000
journals there are no keywords or other subject indicators
than the titles. Thus, free text search is the only way to
open the files. Free text search can be regarded as using
a set of skeleton keys to open up any machine readable fi-
le. Some files make use of keywords chosen from a corre-
sponding, thesaurus of descriptors. Searching these key-
words become an additional means for the subject speci-
alist or the user to augment the search performance of
the files containing keywords compared with the ISI tapes.
When a data base :ontains keywords, we have recommen7
ded that they should be used in combination with words in
natural language. in a multi-data base environment the sa-
me profile in natural language can easily be used on
various data bases, while the use of keywords is restric-
ted to each specific data base which has to be taken into
account when formulating the profile. Many of our profi-
les are searched on several databases since our main prin-
ciple is to answer the query in its broadest sense disregar-
ding from which data base the responding references will
stem.

Especially for questions of,inter-disciplinary nature it is
obvious that they should be processed on several data ba-
ses in order to assure good coverage. It is true, however,
that the reformulation of a query into a profile for the
SDI system takes place in a kind of dialouge with the com-
puter, focusing on one data base at a time considering
both the terminology used in free text, and the metalangu-
age of keywords or other subject indicators. In order to
arrive at a standardization of the query formulation, al-
lowing for different degrees of complexity of natural text
and metalanguages, a methOd has been developed for
translation between the various scientific disciplines reflec-
ted in the data bases by the generation of vocabularies
78



and concordance for words in natural language and the
various thesauri used.

We have startet work in this area by the compilation of
word frequency lists for various data bases as ERIC,
CAC, IN1S, and ISI.

That the use of the language (the scientific ((jargon») is
different in varioos disciplines has been displayed when
compiling frequency lists for these disciplines. So, for in-
stance, was the first significant word in the IN1S sys-
tem nuclear energy REACTOR, and the first in
CACorganic chemistryACID, in ERIC EDUCATI-
ONAL. The non-informative words as FOR and TO occur
in almost he same order in these data bases. The following
remarks based upon our experience might illuminate the
efficiency of descriptors in a thesaurus. The combined se-
arch stratmy we use, mixing keywords and words in free
text, reveals that the present indexing habit in some data
bases of using keywords identical to words in the titles
is futile. If some of the keywords instead took the place of
broad subject categories it would add a new dimension to
the search. This is, for instance, the case with the data
base 1NSPEC.

A study should also be made about the proportion of
titles tLit are not useful as content indicators and, thus,
not suitable for free text searching. If only a small amo-
unt of titles are meaningless, a human indexing using the-
saurus keywords should be questionned.

On the other hand, if something needs to be done, espe-
cially if we believe that keyword indexing is necessary for
the quality of printed indexes or for future on-line retrie-
fal systems of the RECON type, title augmentation of au-
tomated keyword assignement seem to be attractive al-
ternatives to expensive human indexing. Such a strategy
might cause._ authors to improve the information content
of their titles. This has happened in areas where KWIC
indexing technique is used.

Because of the costs of indexing we could never afford
it for our own :lata base in mechanical engineering, wood,
paper and pulp industry, covering 250 journals (60,000
references/yr) in three Inguages. Only title augmentation
is permitted in case of short titles (less than 60 charac-
ters). We know that we can give satisfaction to the users
by free text searching only, because at present, we receive
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orders for several hundreds photocopies a month as a re-
sult of the output.

9. Evaluation and feed=back

At present 1100 users receive SDI service on our data-
bases. After five years of operation on tapes in general
we feel that we are GUI; just scratching the surface of
computerized information retrieval. We think, for instance,
that the printout we now deliver as answers to the queries
should go through further refinement before reaching the
user. When we consider the construction of a profile as
reflecting a specific query, it is difficult to provide a mea-
sure of its effectiveness, especially as our practice is to
retrieve references from multiple files. Questions about re-
call and precision lose interest. The essential measure
which we can assess is the user's satisfaction which can
de expressed on a scale from highly relevant to irrelevant,
or by counting the number of dounnents the orders.

Time and costs of the computer are other factors which
can be measured, between computer costs plus the costs
for the tapes and the subscription fee for the profiles, le-
aving other costs, e. q. the construction of the profiles to
be defined as common library costs.

The-delay time for the same reference appearing in the
various services has been studied. We know that ISI is
;:Mich faster than COMPENDEX or INSPEC, and also than
ERIC. However, delay time often does not have a signi-
ficant effect on the user. It. happens instead when he re-
ceives an early reference that he judges it as of low inte-
rest or irrelevant, while the same reference appearing
t3 months liter is evaluated as very interesting, and he
orders a copy. In severail, cases. it scams as the continuous
SDI service has a sort of learning effect on the user.

10. Methods to establish a helpful output ordering

This paper is not intended as a primer on information
retrieval but the reader might already have noticed in Fig.
2, 3 and 5 that there arc indications of a weighting proce-
dure (VIKT=WEIGHT). We should, therefore, like to men-
tion that we are experimenting with various weighting Me-
thods in order to establish a helpful, ordering of the output
80
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So that references early on the list should have higher pro-
bability of interest to the individual user than the later
ones. The method shown in Fig. 2 and 3 is based upon the
assumption that the words used in the profile and the
words occuring in a reference are related in such a way
that the moru the words co-occur, the higher the probabili-
ty that the rL,Ference is relevant to the query. This gives
us one way of ordering the output. Thus, we note the num-
ber of co-occurcnces and let the search logic operate arith-
metically to arrive .atthe- values upon which we base the
orders. As can be noted from the profile 70E in Fig. 2, the
weight 2 in general is assigned to all terms. However, the
user has regarded some terms of greater importance and
assigned the weight 10 to them. The three words which pick
up the first reference in the printout in Fig. 6 have all the
weight of 10, two of which are in the same term group,
thus, 10+10. The logical Boolean operation «and» is tran-
slated into multiplication, so the complete expression will
be: 10x (10+ 10) =200, as the weight shows. To the four
words which pick up the first reference in the printout in
Fig. 7 the following weights have been attached in the
profile, see Fig. 3, NETWORK-6, LOGIC-6, C 92-2,
NAND-2. According to the search strategy of this profile
the reference becomes the weight 6X6+2X2=40. In this
case it seams to have worked to the user's satisfaction,
since he has ordered a copy by circling the reference.
Usually we do not influence the user to put in subjectively
assigned weights, as we should like to find out more abo-
ut the objectively assigned .weights. This brings us back
to the list of word frequencies dealt with under Chap. 7.
We could order the references based upon the frequencies
of the words in the data base which is our next step in
preparation. The underlying reasoning is as follows.

When forming the logical expression in a keyword
based system arranged as an inverted file, it is common
to base the logical expression upon the number of docu-
ments pinned to each keyword. This number indicates the
frequency with which this keyword has been used for in-
dexing. Thus, on-line searches on a display terminal usu-
ally 'end by forming the logical expression that gives the
minimum output. This means that high frequency terms
are looked upon as having less value than those with low
frequencies. In a free text search system in the batch pro-
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ceasing mode, a search can be based also upon ter n fre-
quencies using natural language if we build a fr- inency
tabl. from a large sample of references of each data base,

.

say around 30,000 teferences. The values for ordering could
then be-established as .the SUM of the values of the co-oc::
curring terms, if -those are expressed as lin, where n is the
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frequency of the term given by the frequency table (41.
Such frequency tables are under construction for several
data bases.

The weighting procedure is-only the first step. We are
going to study parsing and computational linguistic me-
thods in order to find out the contribution such methods
can give to the output ordering. We hope to arrive at
shorter lists by introducing a cut-off when the weights are
too low, thus saving computer and user time.

11. Personnel and Training

Being responsible for exploring the utility of compute-
rized information services to scientific research, higher
education and industry, we have felt that one task has
been to carry out research and development of the kind
which has been disclosed above. The other tasks are pro-
duction, management, clerical support, and supporting li-
brary service. The overall staff picture for running the
SDI service is 12 full-time equivalents. The number of sub-
ject specialists are 8; clerical equivalents 4, and program-
mers 1. In the transitory state we are at present, operating
with two systems, ABACUS and VIRA, the profile upda-
ting is laborious which has made it difficult, for example,
devote time to the construction of group profiles of in-
terest in several area:.. SDI is tailor-made for the indivi-
dual and requires personal attention of the subject specia-
list, and becomes relative time-consuming, while group
profiles are cheaper it updating withoui. the necessity to
adapt to individual requirements.

Also the libiary back-up service has been put under
pressure since the introduction of the SDI service. Even if
requests for copies of the refer 2nces put out of some files
are shifted over to ether libraries where some microfiche
collections are located, most references to journal articles
and technical reports are handled by our library from its
collections or by inter-library loans. In many cases photo-
copies are ordered from the National Lending Library in
Boston Spa, U. K. This follow-up service is found to be
important in order to keep the interest of the users.

The effectiveness of the search profit: is, to a high de-
gree, dependent on the active interest of the subscriber.
The user is more able to influence the effectiveness of his
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search profile if he knows the basic principles of the com-
puter-operated information retrieval system and profile,
construction technique. Therefore we have organized one,
two- and ten -days ethicational seminars with lectures and
exercises in profile construction, see Table 3-5. Research
engineers,' production engineers and draftsmen of different
levels have participated in these seminars.. All of them had
encountered the increasing need for -UP:to-date informa-
tion in their. daily work. The participants were not only in
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formed about the principles of the SDI system, but were al-
so given an introduction to, manual .information retrieval,
methods; see Table 5. This was done because the initial
intellectual effort placed on the the user,- when he has to
define his problem, is the same for both methods of infor-
mation retrieval.

The user will:more easily associate the new technique
with the traditional methods and he will be better aware
of what the SDI service can offer regarding literature co-

', ,verage.and-timelm ss. i i this way the interest for the SDI.
service has been intensified and the user take more active
part in the handling of the profiles: TheSe seminars are
much appreCiated and they are given in different parts-of --
Sweden. Lectures on and training ,profile construction
have also been included in -theciirriculum for: the fourth
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year for the students of the Institute:The-cot:uses have be,
en given- by the library staff.

During the.two-months course in 'information and dr.cu-
mentation techniques. for graduates in science and techno-
logy, 60 hours were reserved' for lectures and training in
computerized documentation and profile const 'ion.

Our experience from trying to market the data bases
to scientists and people in industry has been that the most
effective means is one-dafSenirnars where afternoon ses-
sions is devoted to group work When every participant
under the guidance of one of our staff constructs'a profile .

in his field of interest, see Table 5. We promise then to
-rim it on a trial basi.s free of charge for a few months.
Such a procedure of «taking the Service. td the user», has
appeared successful in attracting potential users.

rrzsarr..6zion of serv:cc ane. 5-z:Det
caver,:t

F:r s.::

;:trfo-r: r.nr:Ch
fc,r.sear,:'-c ::tilererg tzpes. , -
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12. The on-line interactive mode
-.We have now arrived to the stage when, as informatioh

centre, we have_started to use terminal equipment for on--
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line access to computer stored information in big informa-
tion data banks. The salient component in this man-machi-
ne interactive system is the remote console. In our case it
is a portable input/output terminal which generates and
displays information on a standard television receiver,
accepts information from a keyboard and communicates
with the computer which recognizes our signals. The infor-
mation on the television can also be selectively
transmitted to a classical teletype terminal at our end; or
ordered to come out on the line printer at the data bank
centre.

The documentalist as the intermediary between the in-
quirer and the stored information and/or the inquirer him-
self can start to negotiate through.the terminal with the
computer prodessing the search on the databank. At pre-
sent we have direct connection with ESRO's (European
Space Research Organisation) Computer Center in Darm-
stadt where about one million references are stored in fol-
lowing files:

1.5clentifiz and l'acenical Aci: ,ace- -
RePort4'* 0.AR

2. '1tereavidcial Aerospace Abstracts
, ,

ife.6:1;?oeried-Eng:rmering Ineex ...-

e0KPENDE.Xt.'..;5 ' Oti 105 ;.;00 ,' 196.1

e ...'...4:'Neteli 11.10!.fiit'S Seik .."1,1eiroatx - 79 COD - .1969.

-.45.51utiear 5.IiiWitAbatrects -'1'5A : 193 000 -' 1359

.;- 6 G.airerpeterCe.lkiparti, kir.auncineilts -
. .. ,

5s 0.20 1973

7.'Eiects'efilc Conwients Data:lank 797.3 -
..

Chealcal Kastricts CondeisilEei'fila is b ng rested:;.,...
, ,

Ilie;,:satil yearly 1.plaiir; f4t.fri,- a:m.o. 220 :.;-53 referencey. 1 .

Nt.T.t,or

references

510 DO0

13. Conclusion

During the five years of activities the documentation
centre at the Royal Institute of Technology has established
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itself as an information centre in the fields of science and
technology.

The SDI service is now well implemented and its ac-
tivities are used and appreciated by scientists, research
workers and engineers at the universities, research institu-
tions and in the industrial communities. Techniques for
on-line SDI-query formulation and query alternation adap-
tive to user feedback are under development.

The on-line connection to the NASA's Recon system in
Darmstadt enableS us to make retrospective searches in
interactive mode. Research is going on for linking up the
Swedish network for Library Information system LIB-
RIS with international data banks with the ,)bjective to
achieve a comprehensive information retrieval system for
the whole country.
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ENCYCLOPACDIC DICTIONARIES FOR SATISFYING
USER NEEDS

1. Punctiform and Universal Education

When the talk is of user demands, de usually think of
services which exactly meet he user's dominant require-
ments. For instance, the information Analysis Centres,
which are better called Information Evaluation Centres,
represent such services, since they already relieve the
user of the selection of the literature and, with the checked
condensation they offer him, they match up precisely to
to profile of the research work he has in hand, his tech-

--nical mission, or the duties he has as an official to ful-
fil. There is, no questio: :ng the value of these efforts, -but
they suffice td cover only -half of th, mission. .

The ideal of earlier centuries was the all-round .man
of learning, or the universally educated man, who was,
in theory, pre'3::med to have a profound knowledge co-
vering all fields. Ever since, at least, the development of
the modern sciences and technologies, such a person co-
uld no longer exist (if he ever had); we will come back
to this point later. 1-lis place has been taken by the ex-
pert and the man educated in a e r,cial field.

However, this development involves the great danger
that not only does our knowledge disintegrate into iso-
lated fragments but also that decisions we are called
upon to take 4::; taken with incomplete knowledge. Just
as it is a nuttier of course that only in a single field can
anyone posiiess knoWledge. that is-c6all'fpfraioTind; so on
the other hand is it a matter of course that,advantage is
taken of all pissibilities that exist for the preservation of
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a wide general knowleuz and, for this purpose, a.have
at disposal sources enabling the individual time after
time to revise, extend and 'bring up to the latest position
the wide knowledge imparted to him at school. No matter
how good our -school may have been, it is uncontested
that within the spheres of rapid scientific, technical, poli-
tical, economic or social development (and which of tho-
se spheres could possibly be excluded?) the knowledge
acquired at school. is out of date after a. decade. We the-
refore run the risk of being active in our profeSsional li-
fe for two or more decades with a general knowledge that
is, perhaps, not only outdated but, because it is-- faulty,
leads us into taking faulty decisions and actions.

2. Documentation as Key to the Shaping of he Future

For centuries already, thiS danger has certainly .exi-
sted, and equally certainly has it led to many erroneous
developments, indeed disasters. Today, the awareness of
this. is strp.,gthened; it suffices merely to mention «envi-
ronmental .problems)>. with the concomitant epithets smog,
lead poisoning, water contamination and the like.

What has given rise to these environmental problems?
The onesided technical cvaluationi. of technical inventions
and the subsequent technical detisions based hereon. This
holds good for the motor vehicle, traffic in to towns and
cities as it does for the techniques of food preservation,
the disposal of refusP, or the removal of industry's waste
gases and waste waters. Nor should it be disputed that
the technical information was excellent and the technical
feats accomplished on the strength of it remarkable. If,
however, today the environmental problems are presenting
perspectives the outcome of which can be the.extinetion
of all human life on thiS earth, the reason is that no con-
sideration was given to the social and biological effects
of the technical decisions. Expressed in the technical jar-
gon we use in documentation, this would read: the users'
need of technical information was satisfied but there was
.no social or biological etc. information; nor, in default of
education that was growing ever wideTT-Was the need of
it realized by those- who alone took decisions based upon
the technical infromation at their command.
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3. Flood of LiteratureNo Phenomenon
of the Present Time

By way of excuse we are, prone to fall back upon the
flood of literature which, in recent years or decades, has
been increasingly obscuring the general view. This excus^
is all the more dubious since as far back as 1613 Barn?by
Rich was forced to state that the multiplicityof the books
that were published was overburdening the world to such
a degree that .e world was no longer able to take due
notice of the superabundance. t

Already more than 300 years have gone by since Gott-
fried Wilhelm Leibniz, oppressed by the volumeof what
had been published, proposed to Emperor Leopold I an
abstracting organ: «There is no concealing the fact that
a large quantity of new books are making their appearan-
ce at all Frankfurt Book Fairs .... and because of this
all sciences are being overwhelmed to such an extent
that one no longer knows what one needs in such a qua-
ntity and where one is to seek (the information) ...»

And, finally, almost exactly a hundred years ago
(1874), and therefore at time when the current literary
output would' seem to use today ludicrously small, Lord
Raleigh, in commenting on Todhunter's «History of Ma-
thematical Theories», wrote: «Scientific men must often
experience a feeling not far removed from alarm, when
we contemplate the flood of new knowledge which each ,

year brings with it. New societies spring into Jxist en ce,
with their Proceedings and Transactions, laden with the
latest discoveries, and new journals continually appear
in response to the growing demand for popular science.
Every year, the additibns to `the common stock of know-
ledge become more bulky, if not more valuable; and one
is impelled to ask, Where is this to end? Most students
of science who desire' somethin more than a general
knowledge, feel that their powers of acquisition and reten-
tion are already severely taxed. It would seem that any
considerable addition to the burden of existing informati-
on would make it almost intolerable.»

Whatever the argument about the time when the lite-
rature explosion first made its appearance, no one will
deny that it now exists. Anyone in need of information
has to make the greatest efforts to lay hands on it, and,
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in his special branch, he will succeed after some time in
getting to know the most important sources of informa-
tion and information centres. Indeed, he may, perhaps,
be lucky enough to be supplied by an information centre
with information that is eminently appropriate to his
special mission, and then we are tempted to say that his
user needs are satisfied. ,

However, the more carefully the user profile is outli-
ned, the more exactly it is attuned to the mission in que-
stion, all the more will there be the risk that the informa-
tion is punctiform and blinkered. Only today does what
Hugo Kriiss said in 1937 apply: We know more and mo-
re». What he wanted to say was that a deeper penetration
into partial areas that are becoming tinier and tinier is
equivalent to a more and more superficial knowledge of
everything that is not precisely relevant to our special
mission.

This ought not to be. If, today, we demand that those
who have to take decisions have the entire spectrum of the
relevant information at their disposal, we are not chasing
after any Utopia. We must only realize that apart from
the depths into which it is possible to penetrate in a speci-
al branch there is also Ole problem of width and that this
is just as important for our profession, our decisions, and
We position we occupy in society.

The object of most aids is to delve deeper below the
surface. Abstracting organs, manuals, research reports
appeal to the specialist and aim at enriching his special
knowledge. It would appear' to be merely a question of
taking a look, in order to satisfy users' needs we have de-
scribed, at the documentary aids, as if modern society
had nothing else to offer. In point of fact, however, modern
society has a many-sided instrument that can be utilized
for a great number of practical purposes: encylopaedias,
encyclopaedic dictionaries, or whatever else they may be
called.

4. History of the Enclopaedia

When D. Diderot wrote the famous prospectus to an-
nounce, in 1745, the most remarkable of all encyclopaedic
dictionaries, the «Encyclop.edie ou Dictionnaire raisonn(:-
des sciences», he commenced with the memorable words:
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dt cannot be denied that, ever since the resuscitation of
the arts among that seed ci knowledge that impercep-
tibly prepares intellects for deeper penetration is due to
the encyclopaedias.»

Already in those days the encyclopaedias had their
history. Man's ardent desire for the fullest information,
for a «picture of the universe», for the putting together of
the miniature component parts so that an overall mental
vision could be obtained must have originated at the mo-
ment when the individual noticed that he was no longer
in command of the knowledge of his times and that by
reading he was no longer to keep integral texts in mind.
This may have been the case two thousand years ago with
theGreeks, whose flood of literature we pride ourselves
on underrating: 700,000 scrolls were destroyed when the
library of Alexandria was burnt down in 47 B. C.

The first encyclopaedias still preserved are the 37 volu-
mes of the «Historia Naturalia» of Pliny the Younger,
they contained a digest of the works of sonic 500 authors.
With this he provided secondary, or even tertiary, lite-
rature as an alternative to primary literature, his intenti-
on was, through the quality of his condensations to make
the reading of 500 authors superfluous.

The example set by Pliny was followed in Prague by
the universal savant Patderinus (Pavel Zidek, born 1413),
who in the 15th century published the «Liber viginti ar-
tium», which for those needing informations was a com-
prehensive expose of the sciences and arts of the day.

In Germany, the first «encyclopaedia» bearing this na-
me was that published in 1630 in l- Icrborn by Heinrich Al-
sled in seven volumes. It was followed, in other countries
as well, by an uninterrupted chain. For example, in 1768-
1771 the first edition of the «Encyclopaedia Britannica»
made its appearance, and in 1796-1800 the first edition
of «Brockhaus»* was completed.

These particulars are more than a historical recollecti-
on. The intention is to provide evidence that for at least
two hundred years, and thus throughout the whole of the
time in which the development of the exact sciences resul-
ted in the rapidly increasing numbers of publications, the-
e have been encyclopaedia on a considerable scale.

* Encyclopaedia with particular consideration given to present
times.
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In Germany, H. A. Pierer's dictionary (1822-1836) had
26 volumes and that of J. Meyer (1839-1855) as many
as 46. The «Encyclopedic», which appeared from 1751-
1780, had 35 volumes.

That being said, are the encyclopaedias fitted for the
task we ought to charge them with? Do they open up the
general knowledge of the present in question, and do they
do so at a level that makes their statements trustworthy?
Does Jean le Rond d'Alembert's assertion that an encyclo-
paedia is able to replace the library, even for a man of
learning, for all departments except his own» still apply?

5. Instrument for Users

Let us quote J. Meyer, who, in 1840, in the preface to
«Das grosse Conversationslexikon ftir die gebildeten
de» said. «Every encyclopaedia that is available to the
masses and intended to meet their needs, and consequently
our work as well, must, by its very nature, help to get
the better of that oppressive monopoly of knowledge which
has for so long been pressing upon the nations; and Sin-
ce, through the communication of all available human
knowledge which has a positive value, it provides many
thousands with a new means of securing a better fate,
of establishing public welfare on broad, sensible and
lasting foundations...

At no time has the tree of knowledge produced bran-
ches more numerous and more complete than now.... In
recent decades, every one of the sciences has acquired di-
mensions, just as intrinsic wealth, to such an incredible
extent that not even the specialist, although he may have
the best memory, is able to keep in mind every important
detail and is looking eagerly about him for an aid which
can provide him at every sign with the missing tip....

The educated world of the present bears a different
impress from that of the last century... so that education
is now determined more according to the extent to which
one has imbibed the scientific, artistic, aesthetic and poli-
tical life of the present... The educated person of our age
must be well acquainted with all the principal phenomena
of philosophy, theology and literature, with the enormous
industrial progress, with the discoveries of natural scien-
ce and ethnology, with politics, with the great treasures
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of history and a hundred other. things, or else be able to
bring to mind at every moment what is most worth kno-
wing. At no time have the sciences been more intimately
connected with practical life; at no time have they been
so indispensable to it as now.»

Perhaps the reader will forgive this long quotation.
The intention was not to conceal the fact that already,
more than 130 years ago, the questions asked were answe-
red: tlk encyclopaedia that is accessible to everybody, that
puts an end to the monopoly of knowledge, that raises ge-
neral education and thereby increases general prosperity,
that improves the social situation. Here becomes clear
what influence science had already gained about the mid-
dle of the 19th century in all spheres of life; education is,
however, measured exclusively by the degree o! the know-
ledge acquired.

This go -ahead view was understood and accepted;
otherwise it would be impossible to comprehend the suc-
cess achieved by the encyclopaedia in the 19th and 20th
centuries. It was the aid that kept in readiness, in conden-
sed form, the latest plane of knowledge in all departments
except one's own», and it had to become increasingly so
the more comprehensive the knowledge. Research at the
University of Michigan has established that about the year
1880 a person in. his later professional life had had to ac-
quire about as much 11101.2 knowledge as he had had im-
parted to him at school. Ninety years later, this amount of
knowledge is something like ten times that imparted at
school. If it is not supplied in selected, checked and sys-
tematized form, it cannot express itself as education and
knowledge but only as confusion and superficial knowledge
more dangerous than none at all. In our world of the
constantly better primed human and electronic brains,
the man who will hold his own the best is not the man
with the largest amount oi knowledge but the man who
disposes over the best selection and arrangement of it.

An encyclopaedia is a comprehensive work which as-
senailes, organizes systematically and presents in a form
easy to survey the total amount of the knowledge its its
time, or that of a particular sector», either systematically
or alphabetically, it says in the latest Brockhaus.* To as-

17th edition, Encyclopaedia in 20 volumes, Vol. 5, 1968, page
591.
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semble, to arrange systematically, to present coherently in
a form easy to survey, to arrange alphabetically all the-
se are activities with which the documentalists are acqua-
inted. Perhaps the purchasers of these works represent ge-
nuine user interest in the documentary sense to a greater
extent than we suspect, which explains the great interest
even in the attempt to impart «knowledge by instalments».

6. Knowledge by Instalments

Otherwise the success enjoyed by encyclopaedic jour-
nals which, in 200 to 300 volumes appearing weekly (or
monthly), result in a complete encyclopaedia of general
knowledge, or of a specific sphere of interest, could hardly
be explained. This even applies to a few works which, as
encyclopaedias de luxe, were too expensive and were the-
refore difficuit to sell but which now, in smaller volumes
priced about 2 DM, meet with a rapid sale.

The Italian publishing house of Agostini, the French
La Grange-Bateliere and the Spanish Salvat are publi-
shing three encyclopaedias in individual numbers. The
«Alpha» encyclopaedia is being published in three series,
named after the colours red, blue and emerald. In the
French edition, the first two have already sold more than
half a mill;on copies. The Spanish edition totals 300,000
copies and. the English and Italian each 250,000.

The «Alpha» encyclopaedia is arranged alphabetically.
In fifteen volumes each consisting of twelve numbers it
is to comprise in all 15,000 contributions and an index
of 80,000 words. In France, each number costs 2.90 francs
and the subscription for the complete edition 720 francs.

«Le Million», whose subjects are concerned with the
geography, economy, culture and history of countries, has
a total edition of 220,000 to 250,000 copies. The 275 num-
bers, appearing weekly, will eventually comprise 15 volu-
mes with, in all, about 7,000 pages.

«Les Musees», an encyclopaedia of the fine arts of all
countries and ages, for which 260 numbers are planned,
has already achieved sales of 500,000 copies.

In an edition totalling 600,000 copies, the French Press
Agency «Opera Mundi», in co-operation with the «British
Printing Corporation», is publishing the encyclopaedia
«Clefs des connaissances». On 28 pages, each number
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.(price 3 francs) includes articles on medicine, biology,
physics, geography, history and art.

These encyclopaedias in weekly numbers are not the
typical form of publication. The main purpose of them
was to refute the objection that the purchase of an encyc-
lopaedia was not within the reach of every person's means.

7. The Great Encyclopaedias

The attraction of the «great» encyclopaedias has not
suffered as a result of the weekly issues. How large the
market is reflected by the fact that in the Federal Repub-
lic of Germany alone three are being published at present:
Meyer's «Encyclopaedic Dictionary» in 25 volumes, the
Brockhaus «Encyclopaedia» in 20 volumes and the «Lexi-
kothek», published by Bertelmanns in 50 volumes with 15
additional volumes, each dictionary costing about
2,500 DM.

In the United States, already one family in four, ac-
cording to statistics for the year 1965, possesses a multi-
volume encyclopaedia; the position in Europe is, so far,
a long way behind this. However, all the indications are
that, irrespective of their high price, the dictionaries are
easily sold, so that it is obvious that they are being syste-
matically employed to satisfy user needs. The staff fur
such a dictionary consists of about 50 editors and several
hundred authors. Strictly speaking, they produce tertiary
literature. It is typical that Meyer's Dictionary, for examp-
le, is enriched by hundreds of special contributions signed
by the authors; they are state-of-the-arts reports on impor-
tant fields that are intelligible to the interested layman
as well.

However, in this sense, «laymen» are all persons who
are interested, including the researchers, technicians or ad-
ministrative officials outside their specific spheres of ac-
tivity.

The same idea comes to expression even more strongly
in the 15 subject \;olumes of the Bertelmann Lexikothek.
Their subjects history; countries nations continents;
literature; art; biology zoology botany; man and he-
alth; technical science; natural sciences, with, in addition,
a world atlasextend the knowledge provided by the
encyclopaedia until it borders on quite expert knowledge,
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but always in the sense of d'Alembert's assertion that
even for a man of learning the encyclopaedia can serve
a.- a library for all special branches except his own.

The «subject volumes» are an international phenome-
non. For example, the Czech encyclopaedia published by
the Ei.cyclopaedic Institute in Prague consists of eight
volumes of :AA. rn subject dictionaries in addition to
the twelve-volume general encyclopaedia. They deal with
the fundamental themes within the scope of a comprehen-
sion of the universe, nature and mankind, of man's mate-
rial and intellectual culture, and in culture, and in turn
add fulness to the information in the main encyclopaedia
for users with u more extensive need of information.

The volume of definitions is remarkable: the «Grand
LarouSse» has 450,000, the «Encyclopaedia Britannica»
370,000, the «great Meyer» 250,000, merely the map sec-
don. The World in .t-he Lexikothek 128,000 index defi-
nitions. These figures signify nothing if we compare
them with the rnOre than 2.5 million chemical compounds
or the:700,000 species of insects. Rather, they signify much
if they are set in relation to the need- of definition even
of the fastidious person as soon as hr finds himself out-
side his special branch. Large dictionaries -which for cen-
turies Carefully examined all suggestions of how to inclu-
de «what was lacking» came to the conviction that, as
shown by experience, all needs that may arise can be met
with 100.000 well-conceived key words.

8. Coping with Information

Let us return to Diderot. For those who wish to ob-
tain comprehensNe information, encyclopaedias, he said,
will never take the place of books; the are only fitted to
be consulted.

In the 18th century, the «only» could still be under-
stood as a qualification, since it was possible to com-
mand a view of the books that were available for reading
in the large amount of time at disposal. Today, the value
of the instrument encyclopaedia can certainly not be ra-
ted higher than its fitness to be consulted, instead of the
large quantities of literature for the reading of which there
is simply no time, and therefore to be an information sys-
tem by means of which it is posible to cope even with an
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excessive supply of information in time that is incteasing-
ly becoming less.

However, it is possible to cope with the information
only if it is understood. Each department of knowledge
has developed its own technical and special language,
with the great danger that language barriers arise not
only between various regions where a language is spo-
ken but also that the linguistic contact is broken between
the members of a community speaking one and the same
language. At the same time, through their specialization,
research reports are becoming increasingly incomprehen-
sible merely from the angle of their subject. This is all
the more serious because the people who are charged with
the executive work are, for the most part, other than those
to whom the research findings become available.

It has therefore become more and more important not
only to document, but also to redocument, newly-acquired
knowledge, so that it is, for example, comprehensible not
only to the technical specialist but also to the non-specia-
list, not only to the researcher but alsO to the engineer.
This great task, which is often coiled popularizing and
constitutes an Indispensalbe link in the satisfaction of
users' needs, has been undertaken from time immemorial
by the editors and authors of the encyclopaedias, who, al-
though themselves scientists in the particular branch ha-
ve, with every sentence, to remember that it is probable
that their articles will never be used by technical scien-
tists at

9. Instruments not included in
the documentation budget

A final argument is not so trivial as it may sound.
The large distionaries are in competition with cne ano-
ther. For them, to reflect the latest state of knowledge at
the particular time is a real question of existence. They
therefore inve13t large funds; usually it has cost some-
thing like 20 million DM before the first sheet of a new
dictionary reaches the printing stage. Since the price of
the encyclopaedia is in the region of 2,500 DM, at least
100,000 copies have to be sold before there can be a qu-
estion of any profit at all being made. Even in countries
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in which the dictionaries are sponsored by the State, they
constitute no burden on the documentation budget.

This is very important. Most suggestions as to how
users' needs are to be met result in facilities, services, in-
vestments, `or which financial funds have to be earmar-
ked. Encyclopaedias are something that must be based
soundly economically. Nor can it be said that even in the
Western countries they were subsidized by the State be-
cause most libraries are public institutions. Even though
libraries purchase the encyclopaedias so that they can
hold in readiness the information contained in them,
they constitute only a fraction of the total purchasers in
view of the filet that editions average about 150,000 co-
pies.

It :an be said. therefore, that in no country do the en-
cyclopaedias divert money that the State could int-est in
documentation services for the instruction of users, but
that they are freely at disposal as an additional aid.

10. Do :meitation for a Better Future

Documentation can be a very personal matter; it can
help in improving professional training or in providing
better information about one's own spheres of interest.
Documentation is. however. increasingly acquiring other
dimensions; it is being used for the concentrated applica-
tion of man's overall knowledge fnr the benefit of econo-
mic, and particularly social. prow ess. Progress is always,
however, something that points towards the future; and
therefore documentation (or scientific inforrnation, or in-
formatics in the East European sensewhatever one li-
kes to call it) acquires heuristic components. Since fre-
quently the emphasis lies not on the decisions to be ta-
ken but on their results, it is ineumbi, on documenta-
tion to exhaust all evailable possibilities for gauging the
technical and social consequences.

This has given rise to the conception that bestows
clarity upon the expression «documentation policy*,
which, just as economic policy, with which it is closely
associated, must endeavour to achieve that universal
knowledge is wholly and properly utilized so as to direct
the social development along the best possible lines.
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This mission can succeed only if the experts who are
responsible for this policy are able to rely on the millions
of users they are called upon to serve. The more compre-
hensive the information to the users, the more fully
they find their unterests met by documentation>ithe soo-
ner will they be prepared to make use of the available
expedients, to seek advice when faced by any decision, to
become documentation-minded.

This in its turn will result not only in more information
or data being disseminated and becoming known but in
the factual gain being greater than the ethical. No mat-
ter how much style and present circumstances may have
changed, one will even today be stirred by what Diderot
confessed to his reader in the «Avertissement des &dile-
urs des supplemens» (1765) :

«The extrEordinary thing about science is that it shows
peopH the Way to efficiency, to happiness. To increase the
amount of their knowledge mearr, helping them all the
better to open out new sources of pleasure... May it be
granted to our work, by diffusing the light of science in
our brains to extend the realm of the good over our he-
arts.»

Never has the belief been stronger that, as a result of
the importance and presentation of the information con-
:lined in it, an encyclopaedia can change men for the
better. It would be no impairment of the objectivity cha-
racterWng our times if we demand of the encyclopaedi-
as that have so much to offer the users of the information
that they be conscious of the refining influence that the
imparting of knowledge and perceptions can, properly
presented, still, even today, exercise on all who share in
such information.



D. E. Shekkurin

(USSI)

SCIENTIST'S CREATIVE POTENTIAL.
CLUE TO HIS INFORMATION NEEDS

Connection between the information needs and the
creat lye potential of a scientist. As mentioned elsewhere
[I], a selective approach to information support of prob-
lem areas having unequal social weights is a major way
of improving information service efficiency. This princip-
le means giving priorities to information supplies in the
key domains of the national economy and paying prime
attention to the most important projects and trends to be
pursued the context of a research laboratory, D&D
buti, or a factory.

Naturzi implications also follow hence for the creative
qlaboratoryx, of the individual scientist, suggesting that
selective attitude should be taken to scientists being ser-
ved depending or their individual creztive potential. The
fact is that the information needs of a scientist are deter-
mined not only by the objective conditions of his work
(the problems under study, professional functions, etc.)
but on the subjective features his creativity characte-
ristics (faculties, erudition, personality, ambitions, effici-
ency, etc., characteritics that constitute the notion of
«creative potential and the motivations of his creative
work (willfulness for contributing to the progress of sci-
ence, benefiting community, matters of personal prestige
and wealth, etc.).

The creative potential is a major stimulus and premise
of a scientist's creativity and it exerts a decisive influ-
ence on his information needs. For instance, a scientist's
erudition, which characterizes his preparedness for sol-
ving this or that creatiw problem largely determines the
amount and content of information he needs and explains
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the particular relationship obtaining between relevant
and pertinent information in tint case.

The main point is: of all the creative workers of equal
qualifications receiving the same information service the
highest «return» (productivity) is obtained from scien-
tists having a higher creative potential.

An argument in favour of giving priority information
services to the more gifted scientists is implied in the
words of Norbert Wiener: It is'probable that 95 per cent
of original scientific works are due to less than 5 per
cent of professional scientists, but a majority of these
works would never have been written if the remaining
95% of scientists had not had contributed to creating the
high enough general scientific level. Pt Moreover, as the
organizing aspects in science are gaining importance and
the managerial functions, scientific foresight and intera-
ction of sciences are becoming ever more essential, the
role of leading scientists has been continually growing.

There can be no doubt that the scientific achievements
of the leading scientists are dependent on the efforts of
the research team in which they work. Therefore, first-
priority informing of the leading scientist should be ef-
fected not at the expense of the service given to scientists
occupying medium and auxiliary positions but by crea-
ting a most favourable environment for the more gifted
scientists that will ensure the full implementation of
their creative capahilties.

First and foremost, this presupposes the ability to
assess the potential of a scientist, to distinguish a creati-
ve person from a noncreative one so as to find the effi-
cient and justified was and modes of their selective ser-
vicing.

Some evaluations of the creative potential and creati-
vity motivations. The difficulty with appraising the crea-
tive potential of an individual scientist lies with the fact
that the latter's qfeatures» are always unique and singu-
lar. So far no clear method for assessing the creative
potential of a person exists, in spite of the numerous
studies conducied since long to that end. A hindrance in
this way was the general bias of scientific creativity re-
searchers towards analysing the individual Psychic fe-
tures of the eminent scientists and their peculiar mental
qualities while underestimating the impact of the particu-

104



lar socio-hifitorical environment in which those scientists'
creative potential was realized. cinterest in inspiration,
the mechanism of intuition, subconscious cognitive pro-
cesses giving rise to the upflares of genius was prevai-
lingx. [3].

At present, orientations of many Soviet explorers of
scientific creativity have largely changed, primarily to-
wards more concern for the study of the environment in
which a discovery was made or the tale t of a scientist
came to the full development. Even in thi case, however,
the role of the informational environment in a scientist's
creativity is as often as not disregarded despite that it is
certainly indispensable for a realistic appraisal of the
conditions leading to major advances in science.

That this is wrong is particularly evident in view of
the close relationship existing between creativity and in-
formational activeness*. The cause of this relationship is
the socially determined nature of the processes, ends and
objects of scientific creativity, the fact that a scientific
discovery happens as a result of experience previously
accumulated. A natural corollary of this is the existence
of an intrinsic connection between the creative activity
of a person and his informedness in the field concerned,
the need for knowing all created earlier.

Analyses of creativity of various categories of 'scien-
tists show that the creative activeness and informational
activeness of a scientist are directly connected. A growth
of creativity. associated with more intensive search for
new knowledge is usually accompanied by a growth of
informational activity and a growth of information needs.
In turn, the growing informational activeness of a scien-
tist is usually associated with an intensification of crea-
tive (independent) research, as vividly illustrated by the
dissertation-preparing period.

This direct dependence between creative and informa-
tional activities is not limitless. On passing a certain op-
timum point, the direct dependence becomes an inverse
one. This is also graphically illustrated by the period of
writing a dissertation. Many failures to keep within the

* Informational activeness characterizes the degree of a scien-
tist's participation in information processes. Its basic measure is the
ratio of factual informedness value to the value of objective informa-
tion needs.
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time term granted and to defend one's dissertation are
explained by the incapability of the authors for keeping
themselves at a correct level of inforinedness.

It is of a tremendous practical importance to deter-
mine the relationship between creative and informational
activeness, for by promoting the latter the informatior.
agencies can promote fuller utilization of results and en-
hance an individual's creativity.

Flence it follows that the informational activeness is
normally a characteristic of the creative potential and a
form of its manifestation.

The raising of the informational activeness is thus a
key to promoting creativity, enhancing a scientist's crea-
tive potential. The analysis of informational activeness
can be used as a major method for ascertAining one's
creative potential.*

In studying creative motivations and the factors of
differing creativities of scientists with a view to deve-
loping standard tests and procedures for identifying per-
sons of a high creative potential, many authors have co-
me to different conclusions. Some believe that differences
of creativity spring mainly from motivations rather than
from intellectual faculties, the dominant, initative-full,
strongwilled persons being those more creative ones [3].

Other authors name industriousness socio-political
maturity and the related purposiveness (as a quality of
mind, gift, faculties), and inquisitiveness (manifesting
the developed and oriented interest in objects and pheno-
mena) as the determinant qualities.

Curious data on creative motivations have been ob-
tained by A. Zvorykin in a questionnaire survey of some
1,000 scientists. About a half of the respondents named
an inherent «organicy> drive for creation and excitement
as the principal motivations. Moral motivations (desire
to contribute to social progress and to help people) were
named by 39 per cent of the respondents, while 13 per
cent referred considerations of prestige, and 7.4 per
cent to those of material remuneration.

Nevertheless, neither informational activeness, nor
need for creative work, nor any other personal quality,

In this case we do not deal with abnormal deviations from the
reasonable proportion of the two values, which will be discussed
below.
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motivation or indicator of scientific productivity taken
as such give sufficient grounds for judging about a per-
son's creative potential.

Creativity, or scientific productivity of a scientist is
characterized by a set of qualities. Each individual indi-
cator as such can be viewed as just one premise to cre-
ative activity.

Besides, depending on the pattern of intellect; chara-
cter and ambient conditions, the different characteristics
may contribute differently to the overall evaluation of
the personality. A case in point is the characteristic of
erudition a quality immediately associated with infor-
medness and informational activeness of a scientist.

On the whole, erudition is indispensable for creative
success. But, the classification of scientists by type of
intellect and character into the phanatic, the pioneer, the
diagnostician, the technician, the aesthete, and the me-
thodologist also includes, as an independent category, the
erudite. This type of scientist is depicted as a persOn well
informed in his field, posessing an enormous memory and
fond of classifications and details. lie is no creative na-
ture, however. He does not seek new solutions, and rea-
dily adapts his thought patterns to those of others.

Erudites are different, however. Some of them have
been playing ever more . important roles in the develop-
ment of science, even though they do not seek for new
solutions this is due to the continual growth of the
amount of information. The evaluation and selection of
most, important information on the basis of one's own
knowledge (especially in case of a scientist capable of
generalizing fragmentary data) makes this category of
person invaluable for present-day information practice,
for finding a short cut to the overall success of the R&D
team. ««This exquisite amateurism is the supreme type
of erudition verging on creativity» M. A reserve contin-
gent for this category is elderly scientists, having a low
productivity by the current standard but by no means an
uncreative nature»

On the other hand, the immoderate <hoarding» of
knowledge may absorb all creative powers of a scientist
in the prime.of life, shackle his creative thinking and
emaciate his purposive endeavour. The resulting type of
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passive erudite, ccollector» of knowledge, is widespread
nowadays.

These are persons of a weak creative potential who
strive to use their good memory to recompense for their
shortcomings by sponging up all information that comes
their way. Erudition becomes an end in itself and their
role is reduced to that of an active spectator.

Finally, certain scientists use their erudition to dis-
guise their creative impotence and mislead others into the
belief that they have a great creative potential.

This type, fortunately is not too numerous. This fact
is an upshot of the mass invasion of science by individu-
als actually unfit for it.

Evaluating a scientist's store of knowledge (erudition,
informedness and informational activeness) we must
thus take account of whether it is paralleled by an ade-
quate scientific productivity, making adjustments for
the type of intellect, creative orientation and the professi-
onal R&D functions of .a

Other personal characteristics and creativity condi-
tions affecting the activeness and productivity of a scien-
tist can be evaluated in a similar fashion-each has its
measure, informediless and informational activeness in-
cluded.

The above discussion of erudition, which is a major
quality of a scientist, suggests that his creative powers
depend not just on a set of his characteristics and quali-
ties but on the proportions of these characteristics within
his personality framework.

Informational environment is a key aspect of the outer
conditions stimulating and «nourishing» the creative
proces:. On the one hand, information is the chief goal
of a scientists's communication with the external world,
and, on the other, it serves for his connection with this
world.*

In this case the informational activeness» in impor-
tant, moreover, as a possible gauge of a scientist's crea-
tive potential, being connected as it is with his overall

By giving this priority importance to the informational envi-
ronment we do not mean to depreciate many other conditions (ade-
quate material and technical supplies, efficient organization of team-
work and the creative process, etc.) as decisive for the final success
of a scientist's creative activity.
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creative activity. Though exceptions are numerous. AS
mentioned in conjunction with erudition, and besides,
one must know various personality features to be able to
create a favouralbe informational environment conductive
to the realization of the individual's creative potential.

Modes of appraisal of the creative potential. While
there are many practical modes and procedures for eva-
luating informational activeness, this is not true of ap-
praisal of a person's creative potential.

Capability tests are the common practice abroad.
Test methods can be, nevertheless, of use in selecting
would-be scientists after these methods will have recei-
ved due development.

More wide-spread at present are methods based on
evaluation of the creative potential and forecasting the
productivity of scientists proceeding from the existing
results of their scientific creativity. These arc the tradi-
tional indicators of creative productivity of a scientist
(number of progress reports, papers, patents, conference
papers, participation in meetings, academic councils, edu-
cational guidance). This approach, too, has its pitfalls.

In discussing the quantitative characteristics of crea-
tivity, D. M. Gvishiani, S. R. Mikulinsky and M. G. Yaro-
shevsky write that creativity is a domain that it has
been impossible thus far to grasp by number and measure,
for a scientist's labour productivity (number of publications,
patents, R&D projects completed, etc.) is far from be-
ing a sound characteristic of his real creative contribu-
tion to the solving of urgent problems or of the real pro-
ductivity of a scientist or a research team. The two often
not only diverge but sometimes have no positive correla-
tionx. [3].

Indeed, by taking a purely quantitative estimate of a
scientist's products one can easily be mistaken as to his
real creative powers and the actual contribution to sci-
ence. The three authors are quite right in this, particu-
larly, in application to the basic research conducted at
the institutes of the Academy and in problem-oriented re-
search laboratories of higher educational institutions.

On the other hand, it would be wrong to underestima-
te the importance of the quantitative aspect in the cha-
racterization of a scientist's creativity. The amount of
«productsx., in one way or another acknowledged by the
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community (publication being one of these ways), has
always been and still is an indicator of the creative exer-
tion, of the concentration of man's spiritual forces on the
objects of creativity, a sine qua non of big success. It is
true, the quantitative indicators must be considered in
combination with other evaluations of creativity.

In the USSR specialized R&D and D&D organiza-
tions (in which the majority of scientists work) are par-
ticularly favourable environments from this standpoint.

Information workers can make use not only of exha-
ustive data on the quantitative evaluations of the creati-
vity of each specialist in this context, but also to supp-
lement these data with quite a range of qualitative cha-
racteristics. This despite the fact that the team-work orga-
nization in this case disguises the role of the individual
and obviates the detection of the high-potential creators
within a team.

Studies in evaluating the level of planned and comp-
leted projects have been gaining in scope of late. These
data afford more or less objective judgement on authors'
faculty for original thinking, efficient use of others' ex-
perience, and implementing ideas.

Data on practical use of results seem to be a major
indicator of R&D and D&D unit productivity. Combined
with estimates of originality, scientific and technological
level, economic efficiency, competitiveness, the data on
the practical utilization of scientific results present a
most graphic reflection of the authors' creative capabili-
ties.

It is sometimes rather difficult to identify the leading
specialists within a research team that has achived suc-
cess by joint creative interaction of everyone and every-
body. In inforitiational terms, a team of that sort can be
set equal to an individual scientist having a high crea-
tive potential.

Indirect assessments are also possible. These include
social value of the creative function in question, impor-
tance of decisions taken, and service promotion which is
usually an indicator of a specialist's faculties.

Another purely formal characteristic for singling out
scientists and engineers of a high poiontial is an acade-
mic degree and upgrading of scientific qualification.

Certainly, this is no decisive factor of creative po-
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tential. It often happens that the awardment of a degree
comes to crown a long and active life of creativity. This
should not be exaggerated, however. The degree-holders
are generally the people of the highest scientific produc-
tivity and also the most active information users [5].

Interesting information can be obtained by analysis
of «certification forms» filled in by specialists prior to
the procedure, especially their answers to the questions of
their biography, methods by which and organizations
where they refresh their professional knowledge, propo-
sals for improvements in the field of their occupation, ob-
stacles hampering the furthei. progress, etc.

This allround apparaisal of personal characteristics
can provide the necessary reference points for identifying,
within the mass of scientists, those marked by a high crea-
tive potential and for determining the effective modes and
means of their information support.

From the aforesaid, we think, some conclusions can
be made:

The creative potential of a scientists exerts a tan-
gible influence on the character and scope of his infor-
mation needs. Combined with analysis of the scientific
and informational environment, which plays a decisive
role in identifying the information needs, the data on the
creative potential secure a greater objectiveness in this
function. These data make it possible to reduce the ef-
fect of a subjective assessment by a scientist of !pis role
and of his creative capacities.

A way to enhance the efficiency of information work
is to provide firstpriority information service to specia-
lists having a high creative potential.

The high efficiency of this information service system
is warranted by the fact that leading scientists take part
in decision making processes that have very important
social implications. Besides, and this is the main point,
this system promotes the full development and employ-
ment of the creative capabilities.

The creative potential estimates should be taken into
account in assessing the information needs not only of
renowned but of budding scientists. This will permit the
information officer to exert an active influence on the sti-
mulation and promotion of creativity in young scientists
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thus using information as a major means for enhancing
creativity.
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Z. M. Mulchenko,
Yu. V. Granovsky, A. B. Strakhev

(USSR)

ON SCIENTOMETRICAL CHARACTERISTICS
OF INFORMATION ACTIVITIES OF LEADING

SCIENTISTS

1. Introduction

This paper is concerned with a comparative analysis
of the information activity of scientists in the domain of
chemistry and in a field of physics (low-temperature
physics). Assuming that chemical scientists largely tend
to obtain new information by investigating an ever gre-
ater number of objects pertaining to a given line of re-
search (synthesis of new compounds, study of their pro-
perties and reaction mechanisms), while physicists mos-
tly try to find and explore new effects, it was to be L.x-
pected that information activities in these two domains of
knowledge must have essentially different patterns.

In chemistry, the information activity of ten leading
scientists was studied (five Soviet and five foreign).

The sources of information on Soviet authors were
mostly papers on bibliographies of Soviet scientists (the
«C hemistr y» series), and the author index of «Chemical
Abtracts» The latter was the unique source of informati-
on on foreign authors. Citation rates were evaluated for
1965, 1966 and the first two quarters of 1967 on the basis
of the «Science Citation Index» (SCI).

In order to provide reference points in time, the. in-
formation activities of two 19th century chemists were
studied Mendeleyev. D. I. (1834-1907)6 and Butle-
rov, A. M. (1828-1886), and .of another two of the first
half of the 20th century Kahlukov, 1. A. (1857-1942)
and Zelinsky, N. D. (1861- 1953).
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In the field of the low-temperature physics, the infor-
mation activities of a group of the leading scientists of
the Institute of Physical Problems of the USSR Academy
of Sciences were investigated.

Other Sources of information used were SCI and a
bibliography of published works by the authors studied.*
Citation rates of physical authors were evaluated for
1965, 1966 and first two quarters of 1967. (The statisti-
cal characteristics and histograms _presented below are
based on annual averaged values).

The citation rates of the physical autho ; studied
were investigated not only for the members of _le samp-
le group, but for all of their co-authors whose names
stood first in the corresponding citations. The first-author
search error in this case was equal to 13 or 15 per cent.
Citations of monographs and papers were counted sepa-
rately, self-citation was not excluded.

In the subsequent discussion the names of contempo-
rary authors are substituted with codes, for this paper
is concerned not with individual features of productivity
of the particular authors, but with the specifics of infor-
mation activities in the two fields of knowledge as rep-
resented by the two sample groups studied.

2. Information activity of chemical authors

Table 1 gives the characteristics of information acti-
vity of chemists.

The following results are noteworthy.
1. The total number of publications is rather great

and on the whole equal both for Russian and foreign
authors; moreover, it remains unexpectedly stable from
the second half of the 19th and the beginning of the 20th
century until our day, varying within the range of 106 to
755. As to the average annual number of publications, it
varies from 3 to 19,

One Soviet author, code No. 4, is a striking exeption,
marked by an average monthly productivity of somewhat
higher than 1.5 publications.

2. By the number of personalized co-authors the dif-
ferences are very great for the different periods. This

* A list of papers published was kindly placed at our dispo-
sal by the Library of the lu,titue of Physical Problems.
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number is very low for A. M. Butlerov and D. I. Mende-
leyev, the 19th century chemists. It is much higher for
I. A. Kablukov, and quite large for contemporary authors
and NJ_ D. Zelinsky, varying in this case between 41 and
206. Again, no significant difference is observed between
Sovid (Russian) and foreign authors. The number of
nonpersonalized co-authors (those counted by the total
number of joint publications) of contemporary Soviet
authors ranged from 100 to 344 (in one case it was
1,305). A similar situation is observed with foreign aut-
hors, the number of co-authors ranging from 107 to 472.
While for Mendeleyev and Butlerov the number of co-aut-
hors per publication did not exceed 0.1, for Kabluknv 0.2,
and for Zelinsky 0.8, this number varied for contempwary
scientists between 0.5 and 2.0. This suggests that si.nce
the time of Mendeleyev and Butlerov, the numbe4 of
co-authors grew more than ten times over. It should be
noted that for a majority of authors the total number of
publications doubled in a shorter time than this happe-
ned for the chemical science in general. While in the group
under study the average doubling time of the number of
publications is 6 years, the doubling computed for the
entire file of data abstracted in «Chemical Abstracts»
was 12 years [11. It is also noteworthy that the time of
doubling of the number of co-authors for contemporary
scientists (apart form rare expections) is shorter than
that of the doubling of the publications number.'

Table 2 presents data characterizing the information
activity of their maximum productivity*. It follows from
this table that:

1. In the maximum activity years the number of pub-
lications issued by a scientist within a year may be as
high as a few dozens; and in one instance it was 55, that
is 4.5 in a month.

2. The maximum activity age of the sample group
was found to be very high, sometimes 70, and in one case
( Zelinsky) the maximum activity age (as measured by
the number of coauthors) was 80. The sloping maximum
of age activity of D. I. Mendeleyev is noteworthy it
embraces a period of 22 years.

These findings are at variance with those of H. Leh-
* For Soviet (Russian) authors the age of the scientist in that

year is given.
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man [21 suggesting the peak of natural scientists' creati-
vity to fail between 35 and 40 years.* It should be noted
that one of the characteristics does not show any essen-
tial variation in time and in passing over from Russian
to foreign authors.

Fig. 1 presents the graph of co-autilors of A. M. But-
lerov, Co-authorship is denoted by a line whose length is
determined by the year of appearance of the last joint
publication. The dots on the line indicate the appearance
of joint publications. The graph illustrates the emergence
and growth of new scientific contacts and their duration.
It shows that prolonged and fruitful collaboration of But-
lerov with N. N. Zinin, his creative contacts with A. Vi-
shnegradsky, V. Goryainov, F. Ovsyannikov, and B. Riz-
za.

HH. Zlmtrt

1871 72 73 74 75 76 77 78 79 80
F.V. Ovsyanntrov

1871
81 82 83 84 85 86

V Coryatnov

A. Yyshnepradstry

1878
B.F. Rizza---.0.1110

1884 87

Fig. f

Graph of co-authors of A. M. Butlerov

Figs 2 and 3 show fragments of co-authorship graphs
for two contemporary Soviet scientists. Interestingly, the
first creative years of contemporary chemists are charac-
terized by a pattern similar to that of Butlerov rather
slow formation of new contacts, their long survival and
high productivity. But after this first period, co-author-
ship grows in an explosive fashion numerous ties qui-
ckly arise and die out. As the prestige of a senior author

* According to recent data of Pelz and Anfrews 131, two creati-
vity peaks may be imputed to a scientist: one falling between the
ages of 35 and 40 and concerning the -xdepth» studies, and the ot-
her at the age of 50 to 55 and pertaining to «extensive" studiei exp-
loring ever new objects by methods developed earlier.
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1937 39 41 43 45 47 49 51 53 55 57 59 6144
1338

940-114.

1939

1945 63 65 67

4\4,
9 49.

1946-----0----
1952

1953

1554-
1955 57 59 61 63 65 67

15'56

1557

1558

Fle, 2

Fragment of the graph of co-authors of scientist No. 1

grows, the number of his co-authors also grows as shown
by short and ramifying clusters. Fig. 4 gives histograms
of the durations of collaboration of two Soviet and two
foreign authors. The histograms are sharply asymmetri-
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cal. A majority of ties is discontinued after the first jo-
int publication, and the nur,ber of those surviving more
that 10 years is very insignificant. Most contacts survi-
ve less than 5 years.

If 63 64 65 56 67
It

3

Fragment of the graph of co-authors of scientist No. 4

Table 3 gives data on average durations of scienti-
fic contacts.

These data are obtained from vector graphs of co-
authors: the total duration of contacts was divided by
the number of co-authors. In plotting the co-authorship
graph, only longer- than-one-year creative contacts were
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taken into account. It seems of use to supplement Table 3
with the data on the number of co-authors of some scien-
tists for contacts shorter than a year:

Code No.
of scientist

Number
of co-

authors

2 73
4 57
6 96

We shall refer to this form of organization of scien-
tific work a:-.; uephemeron teamwork».

18

16

14

12

10

a

6

4

2

0 IC 12 lit f6 18 20 22 24 26

Fig.

Histogram of the length of co-authorship period:
y number of personalized co-authors, x length of coauthor-

ship period (years), (a) Soviet authors; (b) Foreign authors

Now for the citation rates of chemical authors. Tab-
le 4 gives these rates of Soviet chemists according to
uScience Citation Index». Data for 2.5 years were consi-
dered (1965, 1966, and first half of 1967). The citation
data are given as annual averages. The individual cita-
tion rates are very high for the sample group from 30
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to 350, with an average of 113 citations per year. For re-
ference, let us point out that the average .7. itation rate of
a paper covered in SCI for 1965 was 1.65, and that of an
author 5.8. Nobel Prize winners (prior award of
the Nobel Prize) were cited on the average 169 times a
year according to SCI; leading scientists in genetic code
studies 112, and their co-authors 42.5 times.

As regards the specific citation rate of a publication
(i. e. the total number of citations divided by the total
number of publications by the same author), the avera-
ge specific citation rate for the sample group was quite
different-1.6 (with a scattering of 0.6 to 2.7).

The specific citation rates of Soviet chemical authors
are tabulated as follows:

Scientist's
Code No.

Specific
citation rate
of the scien
tist's publi-

cation

Specific
citation rate
of a journal
publication

2
3
4
5

0.69
0.64
1.10
1.33
2.74

0.60
0.40
0.48
1.86
1.87

We studied specific citation rates of the publications
of Soviet authors by the years of publication. Curiously,
the citation graphs did not have the usual exponential
decline which characterizes the obsolesence of the pub-
lications. Assuming that the obsolesence factor must ha-
ve been at play, nevertheless, it must be deduced that the
earlier works of the sample group of authors seem to

Scientist

1966 data

Papers
cited

Total re-
ferences to

papers

Monog-
raphs
cited

Total refe-
rences to

monographs

Butlerov A. M. 8 0 0
Whisky N. D. 41 48 0 0
Kablukov I. A. 0 0
Mendeleyev D. I. 3 6 5
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have affected the information flow dynamics more than
their later works written in company with a greater num-
ber of co-authors. It may be hypothesized that the ear-
Her paper were pioneering in conceptual plane whereas
the later ones were mere elaborations of earlier concepts
in application to new material.

This may be corroborated by the following interesting
data. SCI of 1966 still gives citations of Russian classical
authors of the end of the 19th and beginning of the 20th
century. These data are tabulated thus:

y

18

16

14

12

10

8

6

4

2

N8---- N6

0 2 4 6 8 10 12 14 16 18 20 22
F19.5

Specific citation rates of periodical papers of three Soviet authors
3. Information activity of physical authors. In the do-

main of physics (notably, low-temperature physics) the
general picture of organization of scientific activities and
the formation of research teams is altogether different.
Table .5 gives data describing the informational activity
of a group of physical authors (four theoretical physi-
cists, and four experimental physicists). The following
findings are worthy of note :. a relatively small number of

121



publications per year from 1.7 to 3.7 (as compared
with 4 to 19 of chemical authors) and a small number of
coauthors. On the average, about a half of physical pub-
lications lack joint authorship. The number of nonperso-
nalized coauthors in this field of knowledge is by far
lower than that in some fields in chemistry (on the ave-
rage it is about 30; only in one case it was 101); for che-
mists it ranges from 100 to 1.305.

Stable and long-lived creative ties are typical of phy-
sicists. Table 6 shows that, for the most part, the period
of joint authorship does not exceed seven years, while in
some cases longer periods are observed: 15, 16 and even
19 years. In the period under study, 61 per cent of cases
of joint authorship did not survive a year.

1958 59 60 54 62 63 64 65

Years

Co authorship graphs of an experimental physicist (COde No. 5).
The length of the graph indicates the length of creative co-au-
thorship period, and the dots on the graph show the number of

joint publications with the co-author

1Z2



It may be supposed that a scientist as a leader and
member of a scientific school prefers individual research
but recruits the help of a few short-term (occasional) col-
laborators, or else that he works with a stable not mo-
bile research team. It would be premature to speak of
«ephemeron teams» in this case, which are just inceptive.
The work of physical scientists does not resemble a pro-
duction-line process (as mentioned, the annual number of
publications varies between 1.7 and 3.7). This suggests
the prevalence of conventional organization pattern in the
physical field concerned. However, a tendency for tran-
sition to new forms of creation of large «ephemeron te-
ams» is observed for some experimental physicists (cf.Fig. 6), even though it is not so obvious as in chemistry.
In this case, an abrupt uprise of the personalized co-author-ship is observed in the later years of a scientists's joint
creativity. For instance, in 1960 one scientis had six co-
authors, and retained the contact with one of them until
1964 (two more joint publications) and with another un-
til 1966 (four joint publications more).

In 1966, author No. 2 issued a publication jointly with
six co-authors, and in 1967 with 3 co-authors. At the be-
ginning of creative activity, he had at most 3 co-authors,
the period of creative collaboration being for some of
them as long as 10 to 14 years.

No similar trend for the growth of the prestige of the
«manager-scientist» has been observed thus far for theo-
retical physics. The productivity of co-authorship, measu-red by the number of joint publications during the co-authorship period, is rather high. Fig. 7 presents the vec-tor graph of co-authorship of a world-renowned physicist,
Lenin Prize winner. Through the period of co-authorship
with a colleague he issued 21 publications. The producti-
vity of creative ties with other co-authors was mostly hig-her than three publications in a year.

These traditional forms of scientific teamwork withsmall number of co-authors do not forebode the emergen-
ce of «intellectual industry» [4]. Production-line forms ofendeavour with a large-scale employment of aephemeron
teams» arise in those fields of knowledge where the ge-
neration of information has acquired an extensive charac-ter and is «breadth-wise», and where the research process
is aimed largely at production of new information. In the
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Years
1348 48 50 52 54 56 58 60 62 64 66 68

t

FL9.. 7

Coauthorship graph of a theoretical physicist (Code No. 1)
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Case of the physicists under study we have rather a dif-
ferent type of information activity. embodied in so-cal-
led background publications, going «depthwise». This
can be easily traced by analyzing the contributions of the
sample group to world information flows, as expressed
by citation rates. Table 7 gives these data for 2.5 years
according to SCI. The data in the Table have been ave-
raged by the year. Self-citation was not excluded.

For comparison we studied also citation rates of emi-
neni foreign physicists (theoreticians: G. Bardin and
P. Anderson; and experimental physicists:.G. Shoenberg
and K. Mendelsohn). Lacking the necessary bibliograp-
hical information on these authors, we give only data on
their citation rates according to SCI*.

Remarkable is the great difference of response to the
publications by these authors in Soviet and Foreign jour-
nals.

The relatively low citation rate of these authors in
Soviet physical publications is not due to a lower level
of the foreign physicists (c. g., G. Bardin is Nobel Prize
winner), but to the fact that more physicists abro-
ad work in this field than in the Soviet Union.

Scientist
Number of cita-
tions in Soviet

publications

Number of cita-
tions in foreign

publications

Average citati-
on rate of a
pubiication of

the author

Anderson, P. 35 414 5.7
I3ardin, G. 35 353 6.8
Mendelsohn, K. 7 96 2.0
Shoenberg, D. 4 50 4.5

The difference in responses to theoretical and to ex-
perimental publications both for Soviet and Foreign
authors is also conspicuous. Theoretical papers are usual-
ly more frequently cited than experimental ones.

* The technique of citation rate evaluation was the same as
for Soviet authors.
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Self-citation is quite low for the sample group of phy-
SiCiFtS an average of 1.2%. In particular, authors co-
ded by Nos 1, 2, 5, almost completely abstain from self-
citations. This may be due to the fact that in the period
under study these scientists changed their subject profi-
les (between 1965 and 1967).

We give histograms of the distribution of citation ra
rates of the publications of a number of authors, where
world flow responses to idea-rich publications is clearly
traceable. Of interest is the histogram of citation rates
of a well known scientist, Lenin Prize winner (No. I), gi-
ven on Fig. 8.* Against the almost zero citation rate of

1550 52i 4

Years
54 56 58 60 62 64 66 68
I 1 tii 1 I i I t -t

1.--4-----114414-W Mtg. :

1--44$41.

1

FLp.

Histogram of the distribution of the number of references to
publications of author No. I by publication years

the scientist's early publications, an abrupt upblaze of ci-
tations of 1957 publications is observed. This is due to the
appearance of a paper on superconductive alloys in 1957
which brought a new concept of some properties of su-

* Histograms account only for journal papers, disregarding the
monographs.
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perconductors and proved the possibility of their practi-
cal application.

Fig. 9 presents the histogram of citation rate distribu-
tion of the publications by a Nobel Prize winner, a world

ISO
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15

10

S

Fr
1951-55 1956-591950-63 144
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F 9. 9

Distribution histogram of the number of references to publicati-
ons of the author No. 1 by publication years
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renowned author, by the publication years. Starting with
1935, almost every paper by that author was an impetus
to development and reappraisal of new physical ideas.

For comparison, here arc annual averages of cita-
tion rates and information activity characteristics of the
two author groups-physicists and chemists*:

Average number of publications by an aut-

Physi-
cists Chemists

hor per year 2.62 10.2
Average citation rate of a publication (i.18
Specific citation rate of a publication 0.01 1.3
Average citation rate of n journal paper 3.72 0.95
Average citation rate of a monograph 18.22
Average number of references to an author

per year 105.8 111

The information activity of characteristics for low-
temperature phisics and for chemists differ substantial-
ly which is evidence of the differing organization pat-
terns of this activity in the two fields.

4. Conclusion

1. The scientometric analysis described in the paper
revealed the existence of a new organizational form of
research. Until now, two such organizational forms were
usually distinguishedscientific schools and «invisible. col-
leges». A tendency is now observed for the emergence of
a third formproduction-line, almost industrial. procedu-
re ;or the generation of new information by setting up
so-called gephermeron teams». An ephemeron team is hea-
ded by an eminent scientist who advances new ideas and
also functions as a science manager. lie is surrounded, on
the one hand, by a small permanent staff a traditional
scientific school, and on the other hand, a group of ephe-
meron collaborators that is coauthors with a short joint
authorship period. These are obviously postgraduate stu-
dents, junior research staff working on probation, stu-
dents writing diploma papers. A curious overlap of re-
search and educational work takes place on an unprece-

* Only data for Soviet authors were taken into account in this
case.
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dented scale. As the prestige of the manager-scientist
grows, he becomes surrounded by a growing retinue of
ephemeron co-authors.

70

60

60

5

50

45

35

30

25

2

15

10

5

-t

r

".1111.

1

1530'85 1534-3 1338-4 1942-4.5 1546-49 1350-53 1354-57 1358-61 1362-65

Year3

Fig. 10

2. The above trend seems to be typical of certain fi-
elds of knowledge and at any rate it is not due to orga-
nization of science in this or that country. Along with
this new organizational form, traditional forms survive
in another field (low-temperature physics), with leading
scientists publishing comparatively few papers and ha-
ving rather few co-authors.

3. The produi:tion-line industrial research processes
based on a large -scale use of epherneron teams give rise
to publications that can be classified after Yu. Shreider
& Osipova (4] as products of <<intellectual industry», in
contrast to publications of the'sample group of physical
authors concerned with searching and developing sub-
stantially new ideas. The former type of publication car-
ries information which is cbreadth-wise», extensive-stu-
dying (or synthesizing) even new objects and processes
from previously developed backgound po.;itions; this
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Table 2
Peak Information Activity Years of Chemical Authors

Authors

Maximum publica- I

tions year
Maximum co-author-

ship year

(age of
author in
brackets)

Number
of publi-
cations

Age of
author

that year

Number--
of co-

authors

962 /59/ 34 1962 /59/ 52
2 956 158/ 22 1957 /59/ 23
3 928 /32/ 13 1926 /30/ 8
4 959 /60/ 55 1959 /60/ 124
5 957 /62/ 14 1964 /69/ 21
6 948 19 1954 47
7 958 12 1955 13
8 955 31 1958 54
9 95 13 1952 17

10 960 42 1960 49Mernieleyev D. I. 870 /36/ 20 --
875 /41/ 21 --
892 /58/ 19 --

13utlerov A. M. 873 /5/ 38 1873 /45/ 6
Kablukov I. A. 926 /69/ 32 1909 /52/ 7Zelinsky N. D. 909 1411 29 1941 /80/ 30

distinguishes them from publications of the other type,
going «depth-wise», with new ideas arising not from ge-
neralizations of ample (sometimes similar) data, but
from new problem statement or the staging of new, refi-
ned, experiments.

4. Specific citation rate is a criterion permitting to
distinguish the publications of the «intellectual industry»
from pioneering and idea-rich publications. Intellectual
industry documents can be fused together into summary
papers or monographs characterized by high citation ra-
tes. Unlike his specific citation rate, the general citation
rate of an author can be equally high for a manager-
scientist working for the «intellectual industry» and for
the scholars concerned with deep-going research.

In conclusion, we are pleased to acknowledge our
gratitude to V. V. Nalimov for suggesting the subject of
this study and evincing live interest in its course.
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Authors

1

2
3
4
5
6
7
8
9

10
average
mean-square error
average
mean-square error
Butlerov A. M.
Kablukov I. A.
Zellnsky N. D.

Table 3
Average Period of Co-Authorship

Average collabora-
tion period (years),

disregarding contacts
shorter than 1 year)

Taking into account
contacts 1 year

4.3 2.1
7.4 4.8
7.8 2.5
6.4 3.3
8.6 3.8
4.3 1.4
3.2 1.6
4.9 1.7
3.6 1.6
5.0 2.2
6.9 Soviet 3.5
3.3 authors 1.19
4.2 1.7
0.6 0.09
5.6 4.0
3.8 0.8
5.0 2.4

Table 4
Citation Rates of Soviet Chemical Authors According to SCI:

1965, 1966 and 1967
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d°0
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Number of references to
monographs in years:

Number of references to
papers in years:
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1965 1966 1967 1965 1966 1967*

I
2
3
4
5

9
42
83
2

11

2
9

55
16
11

7
15
68
17

9

73
73
35

205
229

80
58
30

166
438

79
76
22

171
207

78
68
30

V83
348

Data for 0.5 year were counted for 1967. in ave aging the results. these data
were assigned the *weight, of 0,5 and the remaining data weight of 1.0,
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Table 5
Information Activity of Societ Phsycal Authors
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2
3
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5
6
7
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17
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54
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10
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63
83
34
42
90
83
20
56

3.7
3.5
3.4
1.6
1.7
2.9
2.0
2.2

8
17
11

8
125
10
11

43
53
28
29
25

101
21
20

0.7
0.8
0.8
0.7
0.3
1.2
1.1
0.4

32 (501/)
35 (39%)
32 (350/.)
14 (350/e)
73 (39%)
21 (25/s)
6 (300/)

41 (701/)

Table 6
Period of Creative Collaboration (Co-Authorship Time)

for Physical Authors

Duration
of contact

(years)

Number of co-authors Number of co-authors

for scientists No.
1 2 3 4 5 6 7 8

1 4 11 4 4 10 29 6 9
1 1 0 0 0 1 4 0 0

2 0 I 1 0 0 3 0 0
3 0 1 1 0 0 1 3 1

4 2 I 2 2 0 1 0 0
5 0 0 0 0 0 1 0 0
6 0 0 1 0 0 2 0 0
7 0 1 1 1 0 2 1 0
8 0 I 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0

10 0 0 0 0 0 1 0 0
11 0 0 0 0 0 1 0 1

15 1 0 0 0 I 0 0 0
16 0 0 0 I 0 0 0 0
17 0 1 0 0 0 0 0 0
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Table 7
Citation Rates of Scientists of the institute of Physical

Problems of the USSR Academy of Sciences (based on SCI)
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1 413 13.33 40.79 14.28 14.28
2 489 6.58 59.74 13.55 15
3 63 2.78 -- 2.78 1.5
4 83 2.22 53.05 9.10 10.4
5 89 2.6 2.30 2.49 1.61
6 86 2.02 -- 2.02 1.04
7 62 3.38 -- 3.38 3.10
8 54 1.86 -- 1.86 1.30

Average citation rate is measured by the ratio of the total number of referen-
Ces to a group of publications cited to the number of publications in this group.
The averaging of ratios for 2.5 years involved .weighting.: the .weights. of
(for a year) and of 0.7) (for half-year) were taken,
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T. M. Pachevskij

(USSR)

THE STUDY OF SPECIALISTS' INFORMATION
NEEDS AS A PRECONDITION FOR AND A MEANS

OF INFORMATION SYSTEM STREAMLINING
The 1960's saw a tremendous growth in research and

publications devoted to the study of information needs
and interests of specialists. According to very rough esti-
mates, more than 500 relevant papers have appeared in
the last 10 or 12 years.

This fact could be welcomed if it were not for two
circumstances. With many librarians and information
scientists information need studies have become almost
an end in itself. Various aspects of information users
have been investigated without a clear idea of the purpo-
se of elucidating particular facts. Study objectives have
in most cases been stated in very general terms and have
not specified all the aspects of the methodology and con-
tent of the work done.

Low methodological standards is another deficiency of
much of the work conducted in this field.

M. Line was quite right writing in his monograph
[1] that even a small methodological oversight is bound
to bring to nought all the findings of a survey.

As aptly noted by Soviet information scientists
A. I. Mikhailov and R. S. Gilayrevskij, neither domestic
nor foreign information need studies «rely on a generally
accepted methodology and their findings are comparable
to a very limited extent» M. This in not surprising consi-
dering that a fully satisfactory and general methodology
is simply nonexistent today.

But the situation is not as bleak as it may look at
first sight. Thus, one notes with satisfaction that fewer
and fewer studies rely entirely on «cases», as it was in a
not too distant past. A case can only specify a salient
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point or it can furnish the basis for advancing a sound
hypothesis but it cannot prove anything, for one can secu-
re a case for any situation, both a lawful and an exce-
ptional one. «Selecting chance examples presents no diffi-
culty at all, but is of no value, or of purely negative va-
lue .D, wrote V. I. Lenin in his «Statistics and socio-
logy»*. This is now realised by many librarians and in-
formation scientists, which explains their searches for mo-
re exact and ohjectve research techniques, for the applica-
tion of quantitative methods in conjunction with qualita-
tive analysis, and the trend in many studies to use me-
thodologies borrowed from other disciplines (the science
of science, mathematics, sociology, psychology).

However, the apparent simplicity and facility of such
sociological techniques and questionnaires and interviews
has led to a large number of superficial studies that hyp-
notise the reader with their sham scientific looks. In-
correct application of sociological and statistical techni-
ques is even more detrimental to science than the recent
vogue for «cases», in view of the current excessive reli-
ance on statistics data. Besides, the study of information
requests becomes an end in itself.

We consider it to be essentially wrong to regard the
study of information needs, requests, and interests of
specialist as an independent line of research in library
science and informatics. The study of these aspects is not
an objective but a means of and a precondition for stre-
amlining the system of information service to specialists.
Considering as we do the proper direction** of information
work to be essential to its effectiveness, we have concen-
trated our efforts on identifying the optimal direction of
the information-bibligraphic activities of a major infor-
mation system component represented by the general
research library serving a large region.

Investigatine; this problem on the basis of surveys of
specialists in chemistry, physics, geology and other scie-
ences F'2emed almost as pointless as conducting a questi-
onnaire survey among librarians on problems of physics,
chemistry, geology ... Each method has its own limita-

* .11C111111 B. II. CTilT11CTI1Ka 11 C011110:101-11f1. T10:111. coop. COIL,
T. 30. CID. 349-350

** This term is taken to mean the unity of the content and form
of information.
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tions and scope. The authenticity of survey findings of
factual nature depends on the proper selection of the
sample. As far as problem questions are concerned, po-
sing them in a survey is inadmissible in principle. To
illustrate, one can collect a great number of specialists'
responses to the question <tWhat is your idea of an ideal
information system?, but the data obtained in this way
will be practically of no value at all, and the matter will
not become any clearer than before the survey. Among
the mass of incidental, subjective and superficial ans-
wers, occasional deep comments and suggestions will
possibly be found which may serve to advance a hypothe-
sis, but not to solve a problem.

Thus, the present author has failed completely in his
attempt to make a questionnaire survey of specialists in
order to clear out their opinion on the desirability of es-
tablishing a regional abstracting service. This problem
was discussed in our paper [3] reporting on an experi-
ment to explore the use of VINITI abstract journals by
specialists. As we believed that the experimental data was
not conclusive enough, we decided to complement it with
questionnaire survey data. Wishing to avoid any bias in
the respondents' views, the author tried to devise the qu-
estionnaire form in such a way as to leave his own posi-
tion obscure.

A preliminary analysis of the data indicates that it
can be used to support any point of view. The argumen-
tation of the respondents favouring the institution of a
Siberian abstract journal was in most cases as little
convincing as the argumentation of those who expressed
a negative point of view. The fact that the majority of
the respondents have favoured a Siberian abstract journal
does not prove anything, as an analysis of their answers
reveals their utter subjectivity and a lack of expertise in
this matter. You can increase the sample ad infinitum,
even make it ac large as the general totality, and then
process the data on a computer, but even this will not ma-
ke the material of any value for problem solving. Such a
survey may even play a negative part as it creates the
illusion of a research study. We do not regard, however,
the questionnaire survey as wholly useless, for the very
fact of a psychologically positive attitude of the majority
of specialists to the establishment of a regional abstrac-
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ting service was itself of value to us.* We shall also ta-
ke into consideration some of the more interesting com-
ments of specialists on these matters.

An essential point in studying the information needs of
specialists is to use a methodology that will make it pos-
sible to find out the actual needs, not the scientists' sub-
jective views of their information needs. For this reason,
even at an early stage in our research study aimed at
establishing an optimal course of information-bibliograp-
hic activities of a general research library, an experimen-
tal methodology was devised in order to arrive at rela-
tively sound and multiform results. The methodology was
developed in 1965 and first reported at a conference in
Novosibirsk in 1966 [3]. The gist of the experiment is as
follows: a specialist is offered a subscription to some in-
dexing publication on condition that. while looking it
through, lie must tick off the items which are of inte-
rest to him and of which he has not had any previ-
ous knowledge. The serial numbers of the marked papers
in each issue of the indexing bulletin are mailed by the
user throughout the year. The publications marked by the
specialists are analysed from various aspects. In a simi-
lar way. the indexing bulletins themselves are analysed
and the findings of both these analyses are compared.
The experimental data are also used for determining the
effectiveness of information.**

This experimental methodology possesses several me-
rits the most important of which is that the study was
conducted in an operating environment. A serious draw-
back of a closely related anglo-american experiment re-
ported two years later by Keenan and Slater [51 is the
fact that the experimental findings were obtained not in
a natural environment of using an information source by
specialists. but from circulating an issue of «Current Pa-
pers in Physics» expressly for the purpose in their study.

The exprimental data were used for ascertaining the
influence of classification. selection, annotating and other
factors of information efficiency. A bibliographic method

However. hundreds of specialists did not have to be Inter-
viewed to establish this fact.

** For a detailed description of the methodology of the experi-
ment and the calculation of the efficiency of information publications,
see [4J.
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for establishing the extent of integration of sciences has
been devised from the findings of this experiment. And
lastly, the quantitative data of the experiment were used
in calculating information efficiency by the methods and
formulas proposed in [4]. The efficiency indicators of va-
rious types of bibliographic publications compared with
the questionnaire and interview data have given ground
for valid conclusions concerning the optimal direction of
information work.

The histogram given below indicates the effectiveness
of the regional current bibliographic indexes issued by

4,5% 3,9% 5,6% 5% 117° 8,6%

8,8 10

Fig. 1

the State Public Library for Science and Technology,
Siberian Division of the USSR Academy of Sciences
(Fig. 1). In order to establish the extent of the accuracy of
the method used we calculated Ea (absolute efficiency) and
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Er (relative efficiency) * based on the data for a quarter of a
year and for a year. As can be seen from the histogram be-
low, the discrepancies in the values of Ea and Er are re-
latively insignificant, when the experiment lasts either
a year or three months an tany rate they do not permit
any conclusions on the effectiveness of information-
bibiliographic bulletins to be drawn other than those
derived from the analysis of the data for a quater
of the year.**

The effectiveness indicators of an information publica-
tion refer both to its quality standard and to the infor-
mation support of the given field or topic by other infor-
mation sources, and a number of other factors.

As indicated by the findings of the experiment, ques-
tionnaire survey and interviewing, the effectiveness of
bibliographic indexes covering the literature on the na-
tural conditions, history and economics of a region is cer-
tainly influenced by the significance of the regional fac-
tor for a particular subject field. It is not by chance that
the highest effectiveness indicators were displayed by
soil science, geology, zoology and history bulletins. The
data of surveys of specialists and the findings of the stu-
dy on their use of abstract journals indicate that regional
material is of particular value for researchers in these fi-
elds. Thus, 20% of all those who responded to the question
«What is in your opinion the principal merit of the given
information publication?,- answered <dts regionality. It
was the highest coincidence rate of answers to this open
question of the questionnaire.***

Research workers of Siberia and the Far East were
interviewed in order to find out the significance and role
of regional and local study publications in their informa-
tion support. The interview findings are given in the di-
agram shown in Fig. 2.

A substantiation of Ea and Er is given in the previously men-
tioned paper f4J.

The histogram p`esents comparative indicators for the first
quarter and the mean data for a quarter calculated from the data
for the year.

*** The survey covered 2:%3 subscribers to the regional bulletins
issued by the State Public Library for Science and Technology, Si-
berian Division, USSR Academy of Sciences. The value of the regio-
nal principle was emphasised mainly by the geologists, soil scientists,
geobotanists, zoologists and historians.
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The diagram reveals that 19.4% (14.5%+4.9%) of all
the reference information is obtained by Siberian scien-
tists from regional bulletins. Therefore, for this category

R7.2

of specialists regional bulletins represent one of the prin-
cipal information sources. The special significance of regi-
onal publications for specialists in the majority of subject
fields studying a particular region must not be overlooked
either. It follows from the data obtained that the regio-
nal direction should be a leading one in the information
activities of a general research library serving a large
region.

A good deal has been written recently on the diffe-
rentiation and integration processes in modern science.
The bibliographer and the information scientist are both
interested in these processes inasmuch as they shape the
information interests and needs of specialists and, con-
sequently, iilfluence information activities. The informa-
tion system that has now established itself throughout the
world is essentially discipline-oriented, i. e. is a manife-
station of the differentiation of sciences. Meanwhile, the
integration of sciences gives rise to new and special in-
formation requirements which cannot be met satisfactori-
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ly within the framework of the existing disciplinary and
highly specialized information. This accounts for the emer-
gence of a basically new phenomenon problem-oriented
bibliographic information designed to provide for the in-
formation needs of specialists working in multidiscipli-
nary and fringe subject areas.

Using the above-mentioned experimental methodolo-
gy, we have investigated the use rate of the various in-
formation-bibliographic indexes issued by the State Pub-
lic Library for Science and Technology, Siberian Division,
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publication, in which the entire range of methodologies
used, and above all the classification of the material, are
subordinated to the task of identification and bringing to
the attention of the user all the material on this problem.
Material on extraction is scattered among many highly
specialised divisions of the disciplinary abstract journal
«Chemistry», and for this reason some part of extraction
information remains unidentified by the abstract journal
and thus unused.

The foregoing experimental data are in good agree-
ment with the findings of the interviewing conducted in
1967 in the library reading rooms of four chemical insti-
tutes of the Siberian Division, USSR Academy of Scien-
ces, based on the questionnaire proposed by us. Thus, an
average of 14.55% of all information on publications of
interest to the chemical specialists was obtained from the
various information-bibliographic bulletins of the State
Public Library for Science and Technology of the Siberi-

Fig. 4
1 Abstract journals

(a) domestic; (b) foreign
IIBiblicgraphy at the end of books and articles IIIJournal
bibliography IV Library catalogues V Information-biblio-
graphic bulletin «Chemistry and chemical engineering VI
(Book annals» and «Journal paper annals» VII Retrospective

bibliography VIII Other information sources
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an Division, and only 3.19% of information, from the
<tChemistry and chemical engineering» bulletin.* (See di-
agrams in Figs 2 and 4).

The data leads to the conclusion that there are no suf-
ficiently valid reasons for research libraries to provide
disciplinary (and highly specialised) information.** Re-
search libraries' efforts should be concentrated on prob-
lem-oriented information for those problem areas
for which an efficient information service cannot be ensu-
red within the framework of disciplinary information pub-
lications.

The study of information intersts and needs of specia-
lists and the effectiveness of use of information sources
has led to the following conclusions:

A total approach to the study of large regions has
become a major feature of the present-day science, which
has stimulated 'a special interest in regional literature on
the part of subject specialists. Effective provision for the
needs of specialists for regional and local information has
become one of the main prerequisites for the development
of science in Siberia and the Far East.

The proper direction of information work is a
crucial factor in its effectivenes. The methodology of
secondary information production will have a serious ef-
fect on its effectiveness only if an optimally right direc-
tion of an information centre's activities is found. This
can be achieved only if due account is taken of the trends
in the development of science, and a thorough and comp-
rehensive study is made of the interests and needs of
specialists working within the region, as well as the in-
formation links and information support for each discip-
line, problem, area, or topic. All these matters must be
dealt with both on a national and a regiOnal level.

Effective meeting of the various information needs of
various user categories is only possible through a special
s ystem of information publications varying in pur-
pose and user orientation and, hence, methodology. An

* Preliminary. processing of the experimental and questionnaire
data led to the decision to discontinue in March 1968 the publica-
tion Of Chemistry and chemical .engineering». At the same time,
theproblem- oriented bulletin cExtraction. Ion exchange) was star-
ted.

** This conclusion does not apply, of course, to the appropriate
industrial ministries as well as disciplinary regional information.
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optimal information system can be built only on the ba-
sis of differentiation and polarisation of demands placed
on the different system components. Only the speci-
ficity of each component and the orientation of the
methodology towards the maximum possible satisfaction
of the information needs of particular user categories can
serve as the groundwork for the efficiency of the system
generally as well as its individual components and pub-
lications.

The optimal direction of the information activities of
a general research library serving a large region must be
composed of two basic components:

I. Current regional and local information (of all ty-
pes).

2. Current problem-oriented (non-regional) informa-
tion.*

The first can be establishe3 by three components ope-
rating in parallel:

(a) regional and local current awareness information
(main link in the system); --.--

(b) current abstract regional information;
(c) survey-analytical regional information.
Current problem-oriented information must include:
(a) current-awareness problem-oriented information;
(b) survey-analytical problem-oriented information.
The leading part in this component is played .by cur-

rent-awareness problem-oriented information, especially
by inter- and multidisciplinary information. A general
research library should forsake the task of providing
highly specialised and espeCially disciplinary information.

Continuous refinement of 'methodology is essential to
the successful development of all the directions of infor-
mation work outlined above. Indispensable to the impro-
vement of methodology is the development of methodolo-
gical techniques in organic unity with the purpose and
user-orientation of scientific information, on the basis of
the study of the information needs of specialists and their
use of information sources. Constant user feedback is an
important prerequisite for information effectiveness. Only
on this basis a truly scientific foundation for increasing

This conclusion applies to the information activities at any
general research library, not only a regional one.
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the efficiency of scientific-technical inforthation system
can be developed.
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H. Jarecka, I. Aleksand:ovicz

(POLAND)

A CONTRIBUTION TO RESEARCH
ON INFORMATION USER NEEDS

Introduction into the problem

A user constitutes the last, final link of every infor-
mation system, and a proper understanding of his needs
is a prerequisite of the efficient functioning of the infor-
mation services.

The recent years have brought a marked increase in
research conducted on the needs of reference users, and
an extension of the scope of questions included in this
type of research. The main objective here is to make
work more efficient and to lower the expenditure invol-
ved in the preparation of information and work on it.
This question has especially gained in importance as a
result of the introduction to the reference service of new,
computerized and very expensive systems, as well as
in connection with work on a universal information sys-
tem, the UNISIST [23]. So far, the investigations were
extended above all to the representatives of sciences and
technology [21], but gradually also other groups of users
began to be included into the research. The criteria for
classification have been as follows: education, the type
of discipline, the degree attained in scholarly work, and
the functions performed. Now it has been recurrently
emphasized that the needs are determined also by the
individual user's mental structure, by his working me-
thods and habits acquired in work on information sour-
ces, and by the amount of interest taken by him in the
work and that therefore these elements should be also
taken into account [4, 18].

Postulates have been also set forth for research on
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the individual user's <cproductivity» which means studying
the effectiveness of scholarly work [6].

Investigations are conducted now all over the world,
and above all in the Soviet Union [13], in the USA, in
the United Kingdom, and in the German Democratic Re-
public [9].

One can discern three main trends of research [10, 15,
22]:

1) Attempts at determining the applicability of the
reference material.

2) Inquiries into the users' own demand for informa-
tion and the classification of users resulting from it.

3) Inquiries into information services and channels,
and into the effectivity of information-conveying sys-
tems.

Not so much attention has been devoted to the rese-
arch methods applied and this issue seems to be most
difficult to solve. Much difficulty is encountered when
attempts are made at classifying the users and their
needs; the research has also brought to light some dis-
parities in terminology [22].

Of the research methods, it is the questionnaire forms
that prevail, as they allow for extending the inquiry to
a fairly large number of respondents and for a proper
selection of data to serve the purposes of statistical ana-
lysis [14]. The questionnaire forms are supplemented with
interviews, and the results compared with the experien-
ces obtained by the information s!aff in their daily work.
Records are also made of observations, queries, and the
use of reference material, which is considered to be a

source more trustworthy than the questionnaire form.
Of late, the problems of information users hove been

examined recurrently at a great many international con-
ferences. At the Bucharest Symposium of the CMEA [Co-
uncil or Mutual Economic Assistance] members held in
1968, where the problem of evolving and studying the
user needs was discussed, the participants reached the
conclusion that the investigation of information needs
is highly relevant for the construction of the national
scientific information system. The problem was raised
again at the 1969 CMEA Conference in Moscow, concer-
ned with the principles of scientific information. Then,
the 35th FID Congress held in Buenos Aires in 1970 [4]
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was devoted to the question of information users, with
the following problems at issue:

1) the introducing of information to users including
the problem of its effectiveness and the inquiries into
user needs as well as the training of users,

2) the education of users,
3) conventional and non-conventional means in ans-

wering the user needs.
The results of the inquiries into user needs presented

at the Congress have shown that the most urgent need
is to train users in a proper utilization of information
sources. Appreciating duly the importance of having the
actual and prospective reference users trained, it is pos-
tulated that classes on the subject sltild be introduced
into the curriculum of both secondary schools and colle-
ges. Training courses and their programmes are a highly
pertinent point, and were discussed at length during the
Conference held in Rome in November 1971, and organi-
zed by the National Information Institute, with co-opera-
tion from the HI) [3].

Libraries with long tradition in research conducted
on reading, register and record queries and questions
and analyse the reference data used, which constitutes
a valuable material for the study of user needs.

The West German library researcher E. Sauppe [161
is of the opinion that this type of research should serve
as a subject for librarians' dissertations and theses. In
the Federal Republic of Germany studies on user sociolo-
gy are carried [17]; it is emphasized that library work
sociology, which can be of help in defirling the demands
of the different groups of users, should constitute an
autonomous discipline in the library science.

In the USSR questionnaire inquiries have been carri-
ed lately in 300 libraries of different type in order to pre-
pare effective forms and methods of information servi-
ce [19].

Also the American libraries conduct intense investiga-
tions of reference user needs.

In Poland this kind of research is carried out by the
Center of Scientific Documentation and Information at
the Polish Academy of Sciences (0§rodek Dokumentacji
i Informacji Naukowej Polskiej Akademii Nauk), and by
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the Central Institute of Scientific Technical and Econo-
mic Information (Centrality Inst,,tut Informacji Nauko-
wej. Technicznej i Ekonomicznej), converted of late into
the Institute of Scientific, Technical, and Economic In-
formation. The research conducted at these institutions
is not uniform in character, each of them having its own
distinctive features. Thus, the Cl INTE is concerned above
all with users connected with production and industry
(this group can be defined by the generally accepted
term of the a: engineering staff»). Research conducted at
the ODiIN PAN, on the other hand, embraces scientists
and have to be extended shortly to a group of persons
working on their doctoral theses.

The inquiries at the ODiIN PAN were conducted wit-
hin a co-operation system on information between the Po-
lish and the Czechoslovak Academies of Sciences [201.
They can he considered as preliminary essays in pooling.
They were extended to different groups of research wor-
kers, their main ojective being to establish how various
reference materials are used. The investigation was con-
ducted by means of questionnaire forms, interviews, and
observations made by the reference-service staff. It was
carried out at eighteen outposts strictly co-operating with
the ODiIN PAN. At a Symposium held at Smolenice near
Bratislava Socialist Republic of Czechoslovakia, where
the participants exchanged and summed up their respe-
ctive experience, also some scientists (as information
users) had been invited to take part, which led up to a
common discussion and permitted an exchange of opini-
ons between users and the reference service staff.

The inquiries have brought to light the needs of sci-
entists and their unfortunately mistrustful attitude to the
information service, as well as their rather scanty inte-
rest in the question of scientific information. They have
revealed considerable differences in the needs dependent
on the respective discipline, and have permitted to detect
the existing deficiencies in the information--service acti-
vities. They have brought also some experience in the
methodology of research. The most conclusive of all the
methods of investigation has proved to be the interview,
while the questionnaire form has been admitted to be
rather a supplementary measurs.... Inquiries of this type
should be treated as a continuous process, with incessant
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observation, and now then interviews and questionnaire
forms to aid the research.

The investigation carried for about ten years in the
CIINTE network [11] follow two directions:

I) Inquiries into the utilization, applicability, and
effectiveness of the informaton carrers, worked out by
the CIINTE information services.

2) Inquiries into the information needs of chosen user
groups and of chosen categories of institutions.

Most of the investigations were conducted by the qu-
estionnaire method, as, e. g., the inquiry into the scope of
reading and into the usefulness of reference publications,
carried out at the Branch Center of Information of the
Metal-Cutting Institute in Cracow Ell.

The questionnaire distributed in 1967-68 among the
directors of industrial plants, and the investigation con-
ducted in 1969 12], which were to provide an estimate of
the information-service activities by the management of
industrial plants, haVe shown that the part of information
in production and planning is underestimated. It has
been established that the deficiencies in information ser-
vice are the result of an inadequately prepared and tra-
ined staff and of the unsatisfactory condition of the ma-
terial-and-technical base, and, moreover, of an inadequate
perception of the demand for information among diverse
categories of users at the given plant. It has been, there-
fore, considered necessary to brain the plant's inforrna-_
tion service to undertake studies on user needs at the out
posts they have to serve.

Results and experience in research on user needs
were exchanged also during the Polish-French meeting
on scientific and economic information for industrial needs,
organized in Warsaw by the CIINTE and by the Associa-
tion Nationale de la Recherche Technique and the Centre
National de la Recherche Scientifique in May 1967 [12].

In the Polish libraries there has been so far no exten-
sive research on information user needs. An essay in user
classification was presented by Mrs. Maria Mariteuffel
during the Scientific Session of the Polish Librarians' As-
sociation. on Information in her report, «Forms and Me-
thods of Information Service in a General Library» [8].

At the second All-Polish Conference of the Polish Lib-
rarians' Association devoted to the same questions (June
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1972), them were several reports where attempts of this
type research were presented.

Finally, one should still mention the necessity to in-
vestigate the needs of non-users. This problem has appe-
ared with growing frequency in recent publications, and
it is highly Ii1;131y that this will constitute the next stage
of research.

An Inquiry into the Information
Service in Two College Libraries

Our objective has been to investigate a selected group
of information users, namely, college students.

All over the world studies are being undertaken on the
manner in which a student makes use of a library as an
aid within the process of education, what are the maiii
difficulties that he has to overcome, whether he can avail
himself of the assistance offered by the reference service,
and what are his n:!cds connected with it. The inquiry
has to provide the ;answer to the question, whether the
library information :.;ervices perform their work adequate-
ly and what can be r1c, i.e to make them more efficient.

The outcome of the inquiry has been to establish that
the students often do not know about the existence of re-
ference units, and ignoring the information sources
make only an inadequate usage of the library stock.

His long-term experience and observations on student
use of college libraries have been summed up by M. B. Li-
ne, in his report prepared for the IATUL (International
Association of Technical University Libraries) Conferen-
ce (241.He has stated that the reference service in a col-
lege library should consist in constant aid on the part
of library staff. Training in reererice-material use may
be helpful, but it does not solve the problem in any conc-
lusive way.

The inquiry into the requirements of students-users
was carried out in two colleges of Cracow: in the Acade-
my of Mining and Metallurgy (the AGH), a huge multi-
directional technical university, and in the Cracow School
of Economics (the WSE), a college of two faculties. The
objective of our research has been:

I) to discover the user information/library needs at
11-3408 153



the successive stages of the educational process, and to
undertake an essay in user classification;

2) to discover the ways by which information is con-
veyed to the student.

We have treated our study also as an essay in the app-
lication of research methods. The investigation was ex-
tended above all to senior-yea: students, i. e., from the
fourth through sixth year in the Library of the Academy
of Mining and Metallurgy, and third-year students in
the Library of the Cracow School of Economics: for, as
shown by experience, it is chiefly from them that the re-
ference users are recruited. The investigation included
only intramural students, omitting Also foreign students
atending the two colleges.

Our long-term experience in information service has
led us to apply a specially chosen set of research methods.
Thus, we recorded queries and our own observations, the
record data comprising: the studied discipline and the
year of study, the subject content of the questions asked,
the objective of the information sought, and the material
used. A questionnaire has been prepared, and its results
supplemented with interviews conducted with the stu-
dents: interviews have been made also with the lecturing
staff, finally the use of specialized periodicals has been
analysed.

The questionnaire investigation was carried out upon
two forms. One of them, abbreviated, served to gather in-
formation from students during the library information
classes (in the AGH Library) and was to bring in the
first place a record of the way in which the catalogues are
used, and the assessment of classes in library use and of
the introduction into reference/library service. The second
form, with an extended set of questions (identical for the
two colleges) was to record equally the search
for reference outside the student's own college library and
assess the pertinence of the sources of information. tie
questionnaire forts were non-obligatory and anonymous,
Students were interviewed occasionally when they came to
return the firms.

In the \VSF Library, where the questionnaire inquiry
was carried out at the obligatory classes in scientific in-
formation for the third year, it was extended
to nearly ( very student. In all, 360 students returned the
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cOtripleted questionnaire forms out of the 410 which hail
been distributed.

In the AGM Library the questionnaire forms were fil-
led by Students using the information services, the stan-
darts and patents reading-room and the periodicals-room,
as well as by students attending classes in information
work, conducted from time to time for some departments
at several faculties. More than a half of the questionnaire
forms were distributed during seminar classes by the lec-
turing staff. In all, 600 forms were distributed, of which
350 were filled and returned, which constitutes about
30 per cent of the overall number of the fifth- and sixth-
year students.

The inquiry revealed some essential difference in
reference use made at the two types of college, resulting
both from the peculiarities of the didactic process and' --
from the different nopproach as made by the technical
students and those representative of social sciences to the
problems of information and bibliographic reference.

Technical studies do not prepare the student for con-
tact with scientific information; the most valued thing .

being practical efficiency, the student is not required to
present the literature he has worked on, or the process
of bibliographic search lie has gone through.

Some of the lecturing staff have expressed the view
that it is only when the student is starting on his thesis
that he shOuld have recourse to reference service and look
f'or bibiliographic aid. As a result, a student does not be-
come a reference user until the moment of his starting
work on his preliminary or even finishing thesis. Con-
tact with information is entered upon usually through
the intermediary of a member of the lecturing staff, of
a librarian, and often of a fellow student. The situation
varies from one faculty to another, and is largely depen-
dent on the respective lecturer's attitude to the problern
of bibliographic research and his realization of the refe-
rence possibilities offered by the given library, and some-
times upon the user's own activity.

The students of the Cracow School of Economics are
required to start early working on the literature of the
respective discipline: thus they begin looking for referen-
ce earlier than their technical fellow students. Training
in library /reference work which for many years Was corn-
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prised an third-year students makes them use the lib-
rary reference service on a mass scale. The inquiry con-
ducted at the \VSE has provided record data highly ad-
vantageous to the idea of lectures on information at WSE,
to their relevance and effectiveness. A \VSE student pre-
sents a type of active user, easier to serve than a techni-
cal student; he conies into contact with the reference
service mostly through the lecturers and librarians. As
there are only two faculties at the \VSE, the reference
work is carried out in a more planned manner, the con-
tacts with research workers are closer, and the schooling
is extended partly also to the junior staff within the trai-
ning courses for the assistants. Thus, the realization of
the relevance of information problems is growing all
the time.

In a large multi-disciplinary technical university with
a highly diversified scope of interestY, such as the Cracow
Academy of Mining and Metallurgy, reference work is
much more difficult. There are differences in the way in
which the students of the respective faculties make use
of the reference aid. There are three faculties, Geology,
Ceramics, and Electricity, whose students are particularly
active in availing themselves of the information service:
they, too, have the greatest number of representatives in
the periodicals-room. The ways which lead Ciem to the
Information Division vary from one faculty to another.

At the Faculty of Geology students are directed to the
information agencies, from the fourth year onwards
above all by the lecturing staff (Over 70 per cent are di-
rected by the person in charge of the classes).

Tl Ceramics Faculty students have for many years
now attended classes on bibliographic and information
use since the day on which they start working on their
Thesis: after that, they usually become information users.

The students of the Electricity Faculty constitute the
most conscious (of their needs) and the most numerous
group of user-;. This is probably partly due to the fact
that on entering this particular Faculty the students are
subjected to a fairly strict selection. The Faculty's stu-
dents come into touch with the Library Information Divi-
sion usually directed by a fellow student who has been a
previous user. Their activity in the search can be testifi-
ed to also by the fact that they have recourse to the lar-
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gest number of libraries. Classes on information were
held at this particular Faculty with the sixth year, when
the students had most of the needed literature collected:
in spite of this however, they have shown a real concern
both with the problem of information itself, and with the
presented materials. Also the questionnaire forms filled
by them comprised the most mature answers of all.

The users in their answers to the questic7,naires po-
stulat'..: that the reference service and the classes in the
methodology of bibliographic search and information
should have a wider «publicity»: both the service and
the classes have been highly appreciated by the students
of the two colleges, as highly useful, This view has been
expressed both by those who have attended the classes
and by those who have not. Another postulate set forth
by the students is for an increase in the number of clas-
ses (at the WSE Library the classes take up two to three
hours, and at the AGI-I Library three to six hours);
in their remarks the students have stated in some of the
cases that the classes should he conducted in the libra-
ry on concrete material, since it is then that they will be
pertinent». A large part of the student postulate for the
preparing of a guidebook to the information material.

As to the introduction into library use for the first-
year students, the general opinion is usually that it is
very useful, though some per cent of the fourth- and
fifth-year students have stated that it takes place much
too early, when a student is inclined to feel rather uncer-
tain or even lost in college life and comes across too
many new questions at once; thence he cannot profit by
it properly. They have suggested to have classes with ex-
tended program in the catalog division luring the second
term, or even during the second year.

In the Academy of Mining and Metallurgy more than
50 per cent of the students who have answered the qu-
estionnaire have complained that they had no proper ad-
vice or directions how, once they have settled on the sub-
ject of their thesis, they should start working on it and
look for the necessary bibliorgaphy; some of them would
prefer, taking the line of least resistance, to get their
data all ready instead of reaching them on their own.
On the other hand, however, in many cases the students
really do not get during their studies any vital advice as



to how they should set about looking for information, as
may be proved by librarian daily practice. Information
given to the students usually amounts to teaching them
how to find literature and how to record it.

Among the reference-seekers the most numerous gro-
up consists of the fifth- and sixth-year students, working
on their theses or on their seminar papers and reports.
Next. come the fourth-year students, working on projects
and preliminary theses. Only in a few cases the reason
for information-seeking was the student's own interest,
and only twice the reason mentioned was to prepare for
the current work at the college. Most users had recourse
to information service several times, about 25 per cent
once only, and only a few of the students answering the
questionnaireoften. Obviously, even these recurrent
visits may give rise to doubt, as the student might simply
have used for several days the same, once prepared ma-
terial.

Third-year students come to visit the Scientific Infor-
mation Division only occasionally, usually to look for en-
cyclopaedias, dictionaries, statistical material, comprised
in the reference library.

The library habits of economic users are evolved in a
somewhat different way. Here, students come into touch
with the information service from the very beginning.
First-year students apply for help in selecting a textbook,
a periodical title, as well as in their search in the en-
cyclopedias or dictionaries,.

Second-year students try to formulate their questions
in a more regular way and begin taking interest in the
classified catalog with which they always have the grea-
test trouble; they look also for articles in periodicals.
Third-year students usually know already roughly the sub-
ject of their prospective thesis (apart from the institute
of Commodity Science, where it does not take place until
the fourth wear), and take part during the summer term
in compulsory (for over ten years now) classes in scien-
tific information (at the Institute of Commodity Science,
during the Summer term of the fourth year).

As regards the materials used, the leading part devol-
v s, both in the technical and the economic sciences, upon
tic periodicals: every year, .ica brings a marked increase
in the importance of materials hard to obtain, such as
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conference proceedings, unpublished research works, doc-
toral theses, etc. In regard to specialized collections in the
technical sciences there is a noticeable growth in the use
made of standards, patents and trade and prospectus li-
terature.

The scope of reference material used by the students
at the AGH Library is fairly limited. They make use abo-
ve all of the current analytical bibliography, «Referativnyj
ZhurnalD and of the documentation files. The amount of
information provided by the documentation files in 1971
was equal to the amount of bibliographic reference provi-
ded by analytical bibliographies and other sources. Stu-
dents especially concerned with chemistry, have recourse
also to the American analytical bibliography, «Chemical
Abstracts». They use only to a slight degree information
bulletins published by the industrial information centres,
and do not know how to use documentation reviews in
professional periodicals.

The WSE students are willing receivers of informa-
tion concerning actual economic data, they are always
looking for Polish and world statistical reference materi-
al. It is only as an after-effect of the introductory classes,
though, that one can observe -a growing interest in spe-
cialized bibliographies and other reference books. Often
one can notice a wider demand for publications brought
into prominence by some exhibition or other, organized
at the library.

Both in the AGH and in the WSE the students use in
most cases Polish and Russian literature: thence only a
comparatively small per cent attributes a certain diffi-
culty to the inadequate knowledge of foreign langua-
ges. These difficulties, incidentally. occur at the faculties
where the periodicals in \Vest-European languages are
more intensely sought for.

Evidently, proffessional periodicals in foreign langua-
ges would be rendered more accessible if the stu-
dents could resort to reprography and easily obtamable
translations.

The investigations conducted in the two colleges have
shown that students come across considerable difficulties
in their search through catalogues of the UDC type and
in the catalogue of periodicals, and that as a result they
do not make proper use of these catalogues; when wor-
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king with them, students consider it necessary to have the
librarian's professional aid.

Apart from the central library, the users look for in-
formation at the institute libraries of their respective col-
leges: these in the years to come ought to be turned into
specialized information centers. The AGI-I students use
also the branch industrial information centers, where
they are directed by the lecturing staff members who are
simultaneously acting as consultants at these centers.
They usually apply there for aid, disregarding the libra-
ry at their own college. Such centers in many cases of-
fer ready sets of subjects, without teaching or explaining
how to look for the necessary publications. It is much
preferable that the students should apply to such centers
only after having availed themselves of information ma-
terial at the college librnrv.

Of all research methods applied, most useful have
turned out to be the interviews made with the students
and the lecturing and research staff and the registration
of the queries. The questionnaire forms served as control
material, they permitted to collect some statistical data
and provided comparative material on information needs
as felt by students of different specialities. Although the
users were quite willing to fill the questionnaire forms,
their answers were often chaotic. There were also diffi-
culties related to the terminology by which the material
used was defined: it was not until the interview was done
that one could establish any conclusive data.

The inquiries were rather fragmentary, both as re-
gards the time when they were conducted, and the num-
ber of the students. The research should be extended to
students representative of every faculty at the given col-
lege. In the Academy of Mining and Metallurgy only some
of the disciplines at the different faculties have been
tackled, as a result of which the situation might appear
under a changed light. In questionnaire investigations the
librarians made recourse to the aid of the lecturing and
research staff, friends of the Library, thence the over-op-
timistic picture of information use made by the students
of these disciplines. But, while on the one hand this may
be regarded us an error in the investigation method, on
the other it proves how important is the roic Prvi influ-
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ence exerted by the lecturers and tutors upon the con-
tacts between the student and the information service.

The restricting of the scope of research above all to
users of the Information Divisions Service is tantamount
to narrowing the whole issue in view of the increased in-
formation function of the library as a whole. This was
due to a certain cerisalization of the information service
extended to students at these divisions.

-Generally one can state that information even though
not adequately utilized as yet, has drawn nearer to the
user, that there is a great, not always fully realized rea-
diness to accept it and that sometimes even a.small effort
will suffice to make the student come into touch with it.
Thence the attituds of the information service must be an
active one, and the services rendered should be of «good
qualityy,.

A planned and mass training will no doubt provide
an effective form of answering the user needs: it can be
expected, however, that it will also increase the demand
for individual information. The introduction into library
use and scientific information calls for the application of
up-to-date methods and attractive teaching techniques,
such as, e. g., a film about library use (at the Academy
of Mining and Metallurgy, «Students in the LibraryD), or
the tape-recorded introductory lecture (Cracow School of
Economics), since every modern innovation constitutes an
encouragement and stimulation to the students.

As shown by experienceand corroborated by the
results of our inquiry a proper assessment of the re-
ference needs of the students and therefore also their pro-
per satisfaction make it necessary that the librarians
should be acquainted with the educational process and
co-operate strictly with the lecturing and research staff.
The training of the students in the use of scientific in-
formation will bring about the desired effect only if it
is carried out simultaneously at the institute or the col-
lege and at the library fromthe very beginning of the co-
urse of study.

Librarians should share with the lecturing and rese-
arch staff the responsibility for the education of scien-
tific workers and practicians-specialists, for their gene-
ral attitude as information users.
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Questionnaire distributed at the AGH Library
The Library requests you to fill the enclosed

form, our objective being to investigate the student's
needs as to Library Information use.

The results of the questionnaire will permit to
improve the methods of library assistance to stu-

dents in their search for scientific publications.
The questionnaire is anonymous.



Faculty.
Department'
Year

I. The services of which agencies of our Library have you used*:
a) The Scientific Information Division
b) The Main ReadingRoom
c) The Periodicals Reading-Room
d) The Catalogue
e) The Lending-Room
1) The Standards and Patents Reading-Room
g) Trade and Prospectus Literature Division
h) The Inter-Library Lending
i) The Reprography

2. Have you used the services of':
a) the libraries of the AGII Institutes and Departments
b) other Cracow libraries
c) Branch Institutes Information Centers (such as the Petrol

Institute, and others)
d) libraries at individual plants or works (e, g.,' when the

student goes through his course of training)
3. a) Do you consider the introduction into library use during

the first year of study to be useful?
yes
no

b) Have you fatten part in classes on Information and bib-
liographic use during.the fourth or fifth year?

yes
no

Do you consider them to be useful?
4. Do you come across any major difficulties in your search in ca

talogues (especially in (actual, decimal catalogues). and are you
in need of the librarian's help?

yes
no

5. Have you known formerly about the existence of the Information
Division at out Library and about the aid offered by it to the
students?

yes
no

6. Who has directed you to the Information Division?
a) a person on the Library staff,
b) a professor or another member of the lecturing staff at

your Department (Institute),
c) a fellow student,
d) you have come on your own?

How often have you used the Information Division services?
once
several times
very Oen
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Frrata

page line printed should read

2

90

13 from top

3 from top

Emergence of Industrial
Line Processes in Science.
Ephemeron Teams: New

,Form of Science Organization
Encyclopaedic

On Scientometrical Cha-
racteristics of Informati-
on Activities of Leading

Scientists
Encyclopaedic

i'. What kind of material have you used at the Information bivisio0
;please list)

8. Have you obtained an adequate and exhausting information? *
yes
no
partly yes

S. What did you seek the information for? *
a) your thesis,
h) your preliminary thesis,
c) papers or reports,
d) some interest of your own,
e) other reasons iplease list)

10. What difficulties did you come across when working on the sub-
ject at issue? *

a) absence of directions or advice,
h) inaccessible material (if so, what material)?
c) inadequate knowledge of foreign languages,
dl other reasons (please specify) ..

11. What type of material have you used when looking for bibliogra-
phy to your preliminary or finishing thesis (please list according
to their respective usefulness) *:

a) documentation files (abstracts, articles, periodicals),
b) bibliographies,
c) reference periodicals (Referativnyj Zhurnal, Chemical Ab-

stracts, and others),
d) reviews of documentation material,
e) encyclopaedias and encyclopaedic dictionaries,
f) periodicals and scientific and professional works,

Polish
foreign

g) standards, patents, trade and prospectus literature
It) other sources (please list)

12. Your remarks and suggestions for rendering the Library informa-
tion service more efficient.

the proper answer should be underlined


