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PRESENTATION

by
RUGGIERO FIRRAO
Chairman of the Organizing Committee
and Vice Chairman of the Istituto Nazionale dell'Informazipne

This final, enlarged edition of the conference papers cbmpletes our
Institute's undertakings in the organization of the International Confer-
ence on Training for Information Work which ended in Rome on 19th
November last year. It also represents our major effort itz bringing the
results achieved on that occasion to the knowledge of all those co:werned
with the problems of information and documentation. i But I must
emphasize that this certainly does not mean that we consider our task
as completed, since it is our firm intention to continue to contribute in
every way open to us to the effective achievement of the many vital
conclusions reached at this meeting.

We regarded the publishing of the Prloleedings as 'a duty that we
could not evade even if this has- brought/with it yet more and greater
sacrifices than those entailed in the organization of the Conference
itself. We have gone ahead with the publication in, the firm conviction
that the volume will make a qUalitative contribution to the solving of
the numerous and worrying problems which lie behind the "develop-
ment processes of the new technologies, whose role in the sphere of
the use of information is constantly increasing in importance.

With the International Conference the purpose was to tackle,
analyse and discuss the fundamental aspects of education and training
in information work not only for specialists but also for users.

Obviously the focus was mainly centred on the documentation
sector which constitutes, within the sphere of information science, the
aspect which we can define as traditional but which still preserves its
instrinsic validity also because it is has become an integral part of the
new automated systems which are overturning the concepts on which
the techniques of documentation have hitherto been founded. It now
faces, the difficult and important task of adapting successfully to this
changing situation.

The training and education of specialists and users therefore re-
presented the main lines of the discussion developed by the invited
speakers and the submitted papers and continued by the participants. In
this context, naturally, the consideration of the technical aspect could



not prescind from an investigation of a political character, particularly
in the light of the unanimous conviction of the need to press for the
intervention of goVerinnents to ensure a more organic and effective parti-
cipation on the part of the public administration in the processes of
the regulation of information and documentation, whose role is no
longer predominantly in the scientific and technical fields but extends
to much wider areas including the vital social and economic ones.

Problems .of an ethical, and psychological nature therefore flanked
the main arguements, to produce a Very wide panorama of the current
world situation in training in information work.

Information and documentation in industry also provoked a cons-
tructive debate on the place that they must take in aiding economic
growth and hence on the characteristics that information workers
should have in this sphere and the type of training they should receive.
While in the context of the public administration the need was stressed
far the revision and adaptation of existing structures in order to bring
them in line with the exigencies arising from the dynamic function that
information has assumed.

The Conclusions which were approved at the end of the Conference
demonstrate unequivocally that a minimum common denominator exists
as regards the prGolems of information and documentation in all
countries, including those where they have experienced their greatest
development.

The ethico-social man /machine problem was widely debated and
there was a general and heartening consensus on the need for the
effective control of technology to ensure that its immense and costly
achievements are really used for the benefit and not to the disadvantage
of mankind. The computer, with all its vast implications for good or ill.
must remain what it most certainly is, a valuable working instrument.
But if we are to master information and its modern techniques and
exploit them in the interests and well-being of society, we require men
of the highest quality for the organization, control and transfer of the
ever growing accumulation of data and facts. For this we must train
well and early. And the responsibilities here are great, not only for
governments but for all those intimately concerned with informa-
tion' work.

In the course of the meeting other problems found their rightful
place, rendering the international participation more fruitful and de-
monstrating the need in education and training in information science
for the establishment of a permanent conference, meeting at regular
intervals, to survey the situation and the progress made in the field,
and to discuss and find solutions for the new and pressing problems
that will continue to arise as a result of the transformations that the
information sector is undergoing. Such periodic meetings seem all
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the more valuable in the light of the importance of establishing as
close international collaboration and standardization as possible so
that the best use can be made of the great international information
networks now projected, first and foremost, UNISIST.

This volume, we feel, can provide a useful working tool because
the papers contained in it, the conclusions reached and the prospects it
has opened up preserve, and will continue to do so for some time, their
absolute validity and actuality. Indeed, it should stimulate further
action directed to stepping up international co-operation which will
also embrace the active participation of the developing countries which,
as the papers from these areas so vividly demonstrate, feel acutely
how important an element information and documentation is for the
elimination' of economic and social backwardness, and in the training
of an executive class fully aware of the administrative and industrial
responsibilities that await them.

In presenting the Proceedings I want once again to give recognition
to all those who have so altruistically helped in the realization of
the International Conference and the printing of its papers thus enabling
our Institute to make a qualitative international contribution to training
in information work. In particular, Prof. Helmut Arntz has shown
-us how valuable collaboration between Governments and specialists in
the field, preceded by sound national policies for documentation, can
be for a new definition and the progressive development of this sector.
A particular word of gratitude must go to Georgette Lubbock who
has also edited the present volume, in a spirit that we can define
"universal" and which has shown, again in this case, how cooperation
between scholars in different countries can give really exceptional
results if motivated by a real will to work in the interests of all.

Rome, September 1972.

9



INTRODUCTION TO THE FIRST EDITION

The main body of the papers published here are concerned with
the practical aspects of training for information work. This concrete
approach is in itself positive since it reveals a strong and widespread
tendency towards the achievement of a revolution in the scientific field

and not only here in traditional methods of study and research.
On the other hand some authors have made an essential and enlivening
contribution by carrying their discussion from the practical onto the
philosophical and theoretical plane.

The papers have originated frcm a satisfactorily wide geographical
area. In this context, it has been a motive for satisfaction that the
Organizing Committee was kindly offered, and was glad to accept, a
group of hitherto unpublished papers, although they had already been
discussed at a Symposium on "La formation des documentalistes dans
les pays en vole de developpeinent" held last September at the Ali Bach
Hamba Institute in Tunis. The decision to admit these was based on
their pertinence to the theme of the Conference and the commitment
they reveal.

The. editing of the Conference Papers themselves has not been an
easy task. The fact that the majority were received well after the
deadline posed a formidable .number of problems, not least that of
translating since the Conference Papers are published integrally in
Italian as well as in English and that of making the required improv-
ements to the papers submitted by authors whose mother tongue is
not English. The time available for publishing limited the extent to
which it was possible to-get in touch with the authors about their texts:
Nevertheless, bearing in mind the time factor, we hope that the end.
result will be acceptable lo the authors and the readers of the Con-
ference Papers.

My thanks go to all those that have helped in this work and, in a
particular way, to Mrs. Wallis Ammerman for her unsparing collabora-
tion in the preparation of the papers for the press and proof reading.

Lastly I should like to say that the support that has been forth-
coming for the Conference by authors distinguished in their field has
been an encouragement to an undertaking which is, in fact, the Italian
National Information Institute's first contribution at an international
level.

Rome, November 1971

GEORGETTE LUBBOCK
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NOTE TO THE PROCEEDINGS

This final edition of the Conference Papers the Proceedings in-
cludes some late papers of particular interest and relevance, the Con-
clusions, a short summarj,s,,of the discussion and an address list of authors
and participants. We also considered that it would be useful to provide
the papers with brief abstracts and that it would interest readers if
biographical notes on the authors were given. Almost all the authors
responded to our request for these and to them our thanks mast go.
Lastly a list of the main abbreviations found in the text is provided.

THE EDITOR
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OPENING ADDRESS

by the Hon.
MARIO ZAGARI,
Minister of Foreign Trade and Chairman of the Istituto Nazionale dell'Informazione-INI

Ladies and Gentlemen,

It is with very great pleasure that I haye come here this morning
to open your meeting during which the problems of the training of
inuformation users and specialists will be considered in depth. I am
sure that your work will be profitable and will make a worthwhile
contribution to a subject which is now of such actuality. I am equally
convinced that this will be an excellent occasion for recalling Italian
public opinion to a matter which, in my opinion, undoubted;" has a
political implication. What I am raising here once in point,
of fact, the problem of informatics. It has been accepted everywhere
that the technologies and methodologies arising from it are of outstand-
ing importance for modern countries. They make possible the modern-
ization of administrative structures, services and production. A process
of this kind is underway in various countries and (yen if it creates situa-
tions that are at times difficult and delicate, it undoubtedly enables the
achievement of a greater level of efficiency and productivity.

But those that are working for such a purpose all too often see
their hopes and optimism dashed. Where industry acts in this field of
its own initiative and through_its commercial capacity things go ahead
for better or worse. But in the absence of any real support at govern-
mental level for the dissemination of the new technologies and metho-
dologies progress is inevitaly slow and the benefits much more circums-
cribe than they might be. -

In other countries public bodies working in direct contact with
government organs have been established for the study of the
methods for and stages of the introduction of the new techniques into
the public service and the co-ordination of the various initiatives. In
this context I should like to refer to the French « Delegation for
Informatics » as a result of which France is now very advanced as
regards the use of computers in the public administration and the
training of the necessary manpower.
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Speaking frankly, at present no modern state can hope to achieve
the operative quality it requires for its organs if it fails to make
proper use of what technology has made indispensable for the improv-
ement of their efficiency. But let us remember that the installation
of certain equipment is not in itself sufficient. What is needed is the
knowledge of how to get the best out this; something which in many
cases implies tha complete re-thinking of an organizational process
when a computer is 5nstalled.

In Italy, however, recognition of this fact is slow to come. We
tried over a year ago through a major national meeting to stimulate
public and governmental opinion on this problem but without any
appreciable results, This was followed by an important Round-Table
Meeting organized by the Giovanni Agnelli Foundation at the end
of last year again this produced nothing more than the setting-up
of a committee or two! Such indifference seems entirely unjustifiable.
We cannot secure any of the hoped for and possible advantages
from these new instruments at any level if there is no public organism
capable of guiding enterprises, preventing unplanned and uneconomic
proliferation and training the requisite manpower.

I have already expressed these concepts in Parliament and at the
C.I.P.E. (Inter-ministerial Committee for Economic Planning). But I
am bringing them up again here because I am convinced that we must
loose no opportunity for emphasising the price that is and will be paid
for certain inertia. There is an urgent need to set up an appropriate
organism, coming immediately under the Presidency of the Council
of Ministers or the Minister for Scientific and technological research.

The following figures give food for thought. According to a rel-
iable estimate the stage of economic development now reached by the
country in fact makes possible the use of about 15 thousand computers,
and 135 thousand computer experts and 100 thousand technicians to
man them. Our present stock of machines is, on the contrary, less than
4 thousand and the operators do not exceed ten thousand. As you can
see the gap is immense. Studies carried out by « Associazione Italiana
per it Calcolo Automatico » show that at the end of the present decade
we shall need 150-200 thousand specialists and 20,000 machines. If we
are to obtain such a number of specialists we should currently be
training about 12 thousand persons a year. We are a very long way
from achieving this. In these conditions it should be no cause for sur-
prise if the computers, according to reliable assessments are being
used at 30-40% below capacity.

Clearly such a precarious situation cannot be allowed to deteriorate
yet further; the ensuing damage to the country would be incalculably
grave. It is often all too easily forgotten that we are working in a
wide international context and that we cannot permit ourselves the
luxury of excessive neglect. If the productivity of our economic system
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fails to improve in parallel with what is taking place beyond our fron-
tiers our chances of growth are slim indeed.

Strange to say, in Italy, the recognition that a new technological
achievement is a multiplication factor for the country's wealth tends
to be regarded as an exaggeration. Whereas in all the other industrial
countries the development of science and technology is considered to
be a strategic element in economic growth, such efforts here are a faint
echo of what they ought to be. Certainly we cannot hope to bring a
research and scientific policy to fruition if we persist in ignoring such
a fundamental factor of modern history. At times it even seems that
there is a determination not to recognize that the world is tending to
become organized in great regional systems, linked to one another
by ever increasing trade channels. We can no longer evade this
evolutionary process which causes our economy to become increasingly
integrated in the economies of other more developed regions and in
those that have recently appeared on the world scene. Such a dynamic
evolution no longer allows us to go our own way but compels us to
learn through the experience of others the lessons that will enable us
to participate appropriately in the general progress. It would be a
tragic error to think that we can perform any kind of role at all in
the international context if we stand still and turn a deaf ear to all
the warnings, while others forge Ahead. This can only mean that the
country will jeopardize its survival' as a culturally and politically sign-
ificant entity.

I am also bound to observe that seen from the European angle the
problem appears to be badly centred. Even if it is admitted on all
sides that a common effort is essential, in fact it seems impossible to
launch even a minimum programme for the co-ordination of activities.
Everyone goes his own way with the certain result that very soon we
shall reap the inevitable bad harvest. We can only hope that the future
will hold less bitter surprises for us than in the past.

In recent times we have frequently witnessed a' happy expression
used by an author being taken up on all sides and becoming a catch-
ward which for a time polarizes public attention. One that now recurs
very frequently on both sides of the Atlantic and is even used by
scientists when they want to express one of the most typical aspects
of our times is the « information explosion » understood in the
sense that in our day not only has there been an overwhelming increase
in the sources of information but also in existing information and its
world dissemination.

Information explodes: in this context it is sufficient to quote; some
data produced by two chemical research workers at Oxford. They
estimate that last year more than 275 thousand reports were published
in the periodical press, 25 thousand more than the previous year, mark-
ing an annual growth rate of about 10%. Such a rate of increase is
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neither fortuitous nor unique to this branch of science. According to
these two researchers if the other scientific and technological' sectors
are taken into consideration it is very probable that next year over a
million studies will be published and in ten years the ten million, mark
will have been reached.

These figures speak for themselves'! A characteristic of our times
is the vast technological and scientific output ivoich constitutes a source
of explosive information. A scientist who has devoted much attention
to this question Derek de Solla Price has ascertained that whereas
in the past a similar growth- law has been respected, we have now
reached « explosion >> figures. This is no less true for other types of
information, hence the prospect before us is far from reassuring. Ob-
viously an increase in the world's knowledge does not mean that it
automatically becomes the cultural property of the community. Never-
theless the structures of a modern society do tend to enable the citizen
to get at the essential part of this knowledge. In effect the process of
mass education underway in all the most advanced countries arises
from this strategic decision.

Information has to be circulated. There' is a 'constantly growing
demand for educated, well-informed men, since the models of affluent
societies can be achieved only on the condition that we can count on
a supply of excellently educated and technically updated people. This
factor brings us face to face with a complex of vital problems: how
is this flow of new knowledge to be organized, how is it to be pro-
cessed, disseminated and controlled? Certainly anyone aware of the
problems of political democracy is well acquainted with one important
aspect: that is to say, how are we to ensure that the information
boom holds no trap for us? There is an undeniable risk that those
controlling the channels of information might organize it to secure
and use power oppressively. At this point the complexity of the back-
ground to the conference theme, also- at the political level, becomes
extremely clear. Very dangerous tension can arise within a rapidly
changing society due to unbalanced and erratic circulation of inform-
ation. Indeed the possibility itself of reforming the fundamental struc-
tures depends to a great extent on a secure knowledge of certain tech-
nologies and of the rules of societal behaviour. This calls for an
experimental attitude on the part of those whose responsibility it is to
guide this innovation and constant attention to the data and the
knowledge that help to prevent or reduce operational errors.

This serves to emphasize the extremely delicate nature of the
entire process of the control of the circuit of information from its
source to its utilization and of the training of users and experts. The
most difficult aspect at the present time is shown to be that of the
circulation of information. If this is to be effective it is essential to
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ensure that the right information, at the right time and in an appro-
priate measure reaches the persons that need to use it.

Although conceptually the problem presents no very great diffic-
ulties, the hurdles to overcome in order to translate it into concrete
terms are stiff indeed. The vertiginous growth of news and knowledge
of human interest merely multiplies the difficulties. To this must be
added the fact that man has only relatively recently become aware
of the problem, its increasing gravity and the difficulty of finding
adequate solutions for it. Fortunately a start, has been made in recent
years and the fact that the International Federation for Document-
ation is present here in Italy for the fifth time is a sign that things
are moving, albeit it slowly.

Neither 18 it difficult to understand that it is to the general interest
that the phenomenon be suitably regulated. Consider, for instance,
productive activities. The rate at which industry renews its technol-
ogical potential, under pressure from the incessant production of new
technologies, interpenetration on the world markets and the cons-
equent commercial competition is well known. Agriculture for example
is on the threshold of profound change which in some five years
time could bring about a vertiginous increase in the technical and
scientific content of its products and the processes by which they are
obtained. « The green revolution »» about which we have heard so
much 'recently, has its origins in an immense amount of laboratory
work and agriculture is being impelled to use very advanced methods
of cultivation.

It is perhaps a truism to say that innovation rarely arises in
those industrial or agricultural firms that would benefit from exploit-
ing it. Much more often it is the result of work carried out in the
research laboratories of the universities or public experimental sta-
tions. Thus there arises the problem of transferring the information
from the laboratory to the potential user who may well be in a
different country from that of the research centre. To transfer inform-
ation quickly but accurately is, as we all know, an extremely difficult
matter. These masses of new facts produce a phenomenon very similar
to that which road traffic generates, as you will probably have had
reason to observe in a city such as Rome a series of blockages
verging on total paralysis. How essential it is in such a case, to put
into action a system for the control of the traffic can all too easily
be appreciated from the chaos we are facing. .Similarly in the absence
of a system for the control and processing of informaton, in the long
term, industry will be forced to give place to those that have been
more skilful in accessing the sources. The strategy of productive
expansion itself now almost a revealed truth in industrialized coun-
tries favours these that are readiest to seize the opportunities
offered by a new manufacturing process, a new technology or a new
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organizational and commercial methodology. And if we turn to a
consideration of what is happening within the public structures, it
can be seen in this case that the good use of information is a primor-
dial condition for all social progress. I mentioned a short time ago
the phenomenon of mass education. You are all aware of the desperate
search for the ways and means. of evolving educational techniques
that are really capable of solving this problem. To ensure that the
young who are « born on the wrong side of the railroad » as a
famous American writer wrote rather bitterly are given the chance
to attain a high cultural level will depend not only on the political
will of the holders of power, but also on the availability of techniques
which reduce to reasonable proportions the costs of achieving such
an objective. Now since techniques are evolving rapidly, it is extremely
important that an information system is set up through which people
may learn what others have ventured upon and what they have achieved.

If we consider the intensity. of the development of the transport
system and its rapid technological evolution we find the same exig-
ency. And such is the case if we look at updated health service sys-
tems, the organization of free time and the efficient networks of mass
telecommunications. Again in the case of the preservation of the envi-
ronment and its defence against the innumerable sources of pollution
damage by natural agents, the need for the efficient use of information
appears vital.

The very services in support of power statistical, fiscal, econo-
metric, judicial render such a need acute as well as the good
government of that extremely important instrument which is mass
communication. Without a good flow of information the relationship
between the state and the citizen will never be well regulated. At this
point we touch upon one of the most delicate subjects of community
life. Many people consider that today the very method of policy mak-
ing itself ought,. as a result of the affirmation of the new communic-
ation technologies, undergo profound alterations.

Thus we have seen that the problems of information involve the
economist as much as the industrialist, the educator as much as the
politician, the administrator, the health service official, the researcher,
the technician, the agriculturalist and the jurist. It is important that
all these people are able to get at the most up-to-date data in their
fields as quickly and as effortlessly as possible. Behind this, however,
someone must be responsible for defining and keeping the system
going. And this requires the collection and selection of data, their
reduction to suitably brief but nevertheless sufficiently clear messages,
their storage and transmission to where they are needed, thus enabling
he who requires the information to locate it easily, re-process it and

tpass it on in his turn.
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The realization of such a system obviously needs the services of
a group of specialists in different fields and, on the other hand, its use
requires that the user shall have a knowledge of -the working tech-
niques and the principal concepts on which. the system is constructed.

Historically it was the scientists who stated the problem and
attempted to find the first partial solutions for it. The very nature of
research requires that a researcher is equipped with accurate and
complete knowledge of the work done in his field.. This has led to
the publication of work in increasingly narrow fields of research. This
system very soon showed itself to be insufficient; it has created a sort
of barrier between those working in neighbouring sectors and has
placed a heavy work load on those concerned with inter-disciplinary
problems. Moreover this line of development has caused the multip-
lication of scientific texts and increased the confusion. As a result
researchers of the same a family » have tended to increase the number
of study meetings they hold in order to communicate verbally the
results they have achieved. The result is a step back: they have
returned to oral communication. In other cases, though, having turned
to the computer for the solution of their research problems, they made
it the key instrument in their documentaton system. And they have
had success.

Industry quickly followed this example. As everyone knows, pro-
duction activities depend on a critical variable for their success: that
what is launched on the market does not arrive there too late or when
an alternative product is already present. This calls for a series of
strategic decisions within a firm (and sometimes even without) which
must be made well ahead of the launching of the product. It also
requires efficient planning and internal organization. An industry cannot
act in the dark, that is to say, without that store of information which
enables the necessary decisions to be taken at the right moment without
too great a margin of error.

We can perceive, at this point, how once that it has been proved
that the computer and its subsidiary apparatus make it possible to
set up efficient information systems, albeit in particular sectors, con-
tagion with others becomes inevitable. In the world in which we live
we are witnessing an integration of technologies and experiences which
is certainly very useful to humanity since it speeds up general pro-
gress. It must, however, be observed that the phenomenon often
provokes tensions within societies because of the slow process of
adaptation to innovation on the part of men and their institutions.

In the matter with which we are concerned we are witnessing
the appearance of the information technician alongside the classical
documentalist. He who yesterday was prepared to organize libraries,
archives and certain editorial activities, today needs the helping hand
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of a technician. If yesterday experience in book classification, abstract-
ing and the codification of information was sufficient, today this is no
longer so; now it is essential to know how to use electronic tech-
niques, to understand programming systems and data storage, to be
familiar with data files, with -the plethora of input and output ter-
minals. Hence the new information expert is forced to live alongside
the communications engineer, the lingustic expert, the logician the
audio-visual technician and the programmer. From such an encounter
it is obvious that there will develop a new type of information profes-
sional, a specialist, who will be all the more necessary the more the
patrimony of human knowledge, increases.

At the moment, however, we are groping our way. It is not yet
entirely clear whether the specialist needs to know the matter which
he must process. Let us take an example: if an information expert
works in a sociological and physics institute it would be necessary to
ascertain what part of the fundamentals of both disciplines he ought
to understand. The problem currently unsolved is very far from
trivial given that on its solution will depend the capacity of the
information specialist to adapt to various types of work.

Although problems of this sort require an answer, there can be
no doubt that it is urgently necessary that classical documentalists
should come to terms with the new techniques, leaving to research
groups the task of studying in depth the areas still insufficiently exp-
lored. In this respect notable progress has been made in some countries.
In the USSR, for example, it appears that some tens of thousands of
persons have been updated in the new techniques. In other countries,
although industrially advanced, virtually nothing has been done, or the
first steps are being taken, as is the case with Italy.

It is certain that periodical meetings like ours and the exchange
of experiences will produce more valid ideas. Understandably a system
which requires the collection, codificaton, analysis, transmission and
processing of information is costly, at times extremely so. Hence it
is essential to explore the alternative methods of realizing a system and
estimating its potential and cost.

Education is a no less actual problem than research and experim-
entation. Many specialists are wanted and it is essential to define
how they are to be trained. We ask ourselves whether the current
training system, even if opportunely adapted, is capable of meeting
the demand. At university level it is possible to attempt to introduce
new degree courses or specialization courses or to integrate the infor-
mation courses that have been instituted in certain countries in recent
years. But it is also being widely remarked that a certain amount of
teaching in this field should be imparted at secondary school level.
And the teachers, how are they going to be trained? And where? And
who should be responsible for updating them?

24



These are questions for which a convincing answer is still awaited.
Obviously. the possible answers arc many and are dictated by the
educational structures and traditions of the various countries. Never-
theless it is beyond doubt that we are facing a general problem which,
for its very nature, has no geographical limitations.. A judgment of
this kind has, for example, been made in the UNISIST programme
according to which it is now time for the nations to make a concerted
effort to find the most adequate solutions. In every continent the
problem is acute, even if, at times, it appears under different forms.
However, it is my conviction that we are all, in fact, interested in
this problem upon which depends to such a great extent the degree
of mutual knowledge of the various races: the third world no less
than the industrialized regions. I know that the developing countries
complain of a great void in this sector, as they themselves recognized
at the regional meeting held in Tunisia.

This confirms me in my convction that the solutions to the infor-
mation problem must be sought in an international light, without over
indulging in the egoistic temptations which in the past made some
industrialized countries into colonial powers. The history of recent
times has provided many useful lessons. It is as well to remember,
in this respect, that it is to no, one's interest to create the germs of
new tensions between races.

The level of the development of information technologies and
systems in fact varies considerably from one industrial country to
another. Hence there is everything to recommend the achievement
of a certain degree of uniformity in order that the process itself of
the circulation of information beyond frontiers is facilitated and inten-
sified. It is well known, among other things, that certain information,
codification and processing agreements ought to be negotiated at
international level.

I know that you are about to debate some overdue questions:
how ought the teachers be trained, how should the text books be
designed, how should the specialist courses be introduced at the
various educational levels and so on. I myself have already referred
to some of them. I know that you are bringing a non partisan spirit
to your debate and this convinces me' that our work here will produce
really worthwhile results. For my part I hope that this gathering,
here in Rome, will provoke a lively interest in Italy for this problem.
If this occurs, the conference will have helped to bring this problem
to maturity, as is the hope of the Italian National Information Ins-
titute which has undertaken the task of organizing it.

Gentlemen, undoubtedly to dominate and increase the circulation
of information will constitute the keystone for the future. Recognition
of this induced the last conference of science ministers to call for
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the setting up, in the various countries, of national documentation
centres.

There is a logic in all of this. At the political level all the
dramas and the problems of the life of a community converge and
develop in their real and at times tragic dimension. Those that are
called on to find solutions must be able to know, with sufficient
reliability, the causes and the possible solutions. They must be able
to estimate the cost and the long term effects that could arise. Only
on these conditions will it be possible to administer power wisely,
modernly and fairly, in times in which the activities of a state are
becoming infinitely more complex and are having an immediate impact
on the future of everyone.

Conscious as I am that you are well aware of the profound
implications of your activities, I should like to wish you all possible
success in your work.
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Paris

This paper is presented in two parts, the first part dealing with the educational
requifements of a world- science information system (UNISIST) and the second
with the proposed action and recommendations concerning training and education
in the field of scientific information.

In Part I the educational requirements of information scientists, information
specialists, scientists, (information users) and editors and publishers are outlined.
With the growing sophistication of the organization, methods and techniques
of information transfer, these groups must extend their educational programmes
or introduce new ones if they are to participate effectively in and profit from
a world science information system.

Of the 22 Recommendations of the UNISIST Study Report, Recomm. 12 con-
cerning the contribution of professional societies to training and manpower issues
and Recomm. 13 concerning manpower development, are taken as the basis for
the proposed action and recommendations concerning training and education dealt
with in Part II of this paper. The specific aspects/topics discussed are teaching
methods, technique's, curricula and educational management.

A very important part of the UNISIST Study Report 1 is devoted
to educational issues, both in the requirements for the establishment
of UNISIST and in the solutions and recommendations for its imple-
mentation.

Training and education in scientific information as presented in
the UNISIST Report are pertinent to two factors: one, the existing
general trends in teaching and training of scientists znd engineers, and
two, the professional requirements of scientific information concerning
information control, processing and use; and also the design and
operation of information systems and their components.

The presentation of educational issues in the UNISIST Study is
general, due to the multi-functional character of the project which
must reflect all possible aspects of scientific information related to
the feasibility of the world science information system Therefore, the
considerations and proposed solutions are rather indicative and do not
deal with concrete structures of scientific information education which
will be chiefly determined by the general situation in each individual
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country, and particularly by the prevalent state of industrial develop-
ment, economic resources and the needs of the specialists.

In this paper, I should like to describe and comment upon the
educational and training issues which form one of the programme
objectives of UNISIST (III). The Report states that « UNISIST should
work to develop the human resources essential to the planning and
operation of a future information network '.

My observations on this important subject will be presented in
two parts:

1. The educational requirements of the world information system;
2. Proposed action and recommendations concerning training and

education.

A preliminary foreword is needed. The UNISIST Study will be
submitted to the participants of the Intergovernmental Conference
which will take place in Paris in October 1971 to discuss the proposed
recommendations, but as this paper was written in August, it is evident
that it cannot take into consideration the results of the Conference.

I. Educational Requirements.

The educational requirements in scientific information relate to
several professional groups, namely:

a. documentalists;
b. scientists (information users);
c. editors and publishers.

a. Documentalists

Information wora., as described in an ASLIB booklet' offers a stim-
ulating and demanding career to -graduates- with lively minds. It
brings them into contact with all kinds of people, including those at
the heart of the struggle to increase man's knowledge and .powers.
It demands and develops a knowledge of a wide range of subjects and
at the same time gives the documentalist the satisfaction of establishing
himself as an authority on the literature of the subject, or subjects, in
which he specializes. It is also a field in which exciting new develop-
ments may be expected. Advances in electronics have opened up the
possibility of applying automation to certain aspects of information
work, notably to the preparation of indexes in much finer detail; this
is involving a rethinking of many traditional disciplines such as clas-
sification.

These conditions of work determine in a certain sense the pro-
fessional background of the documentalists and determine also the
educational and training requirements.
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Generally speaking, 0 documentalists_D can be divided in two broad
categories: information specialists (information officers, or science in-
formation specialists) and information scientists.

The information specialist is a service-oriented person, as against
a research and development person. Existing practice shows that the
information specialist can have a position at any of the different stages
of information processing, such as: collecting, indexing, retrieval, etc.
In this profession, each position requires the incumbent to have, in
addition to the subject knowledge, at least one of the following qualifi-
cations:

a. professional library education and experience;
b. administrative ability and experience;
c. knowledge of non-traditional information -systems and instrumen-

tation;
d. foreign language proficiency.

What needs to be stressed is the scope of this profession, the
intellectual stimulus, and the variety of opportunities it affords men
and women for using their training, knowledge and imagination. At
every step of the information process there is a- need for evaluation
of the information and at the last step an opportunity to interpret
materials to facilitate their use3.

The information scientist should at least have a B. Sc. or better, a
Ph. D. in engineering or in science. Besides a knowledge of library
sciences, which covers classification, indexing, subject analysis and
equipment, he should have qualifications in linguistics, human engi-
neering, mathematics, logic, systems design. and communication sci-
ences 4. His work relates rather to the design of information systems
and its development, than to the more specific tasks of scientific infor-
mation processing.

In the UNISIST Report the educational requirements are concen-
trated mainly on the group of information specialists.

The future of science information is, to a large extent, conditioned
by the responsibility of the profession in a changing environment.
The word 0 profession may seem unclear: the reason is that many
different categories are involved in the process, all of which have to
adjust to new requirements -and to-new ways of meeting them, intellec-
tual, technical and organizational. One such- category is the user com-
munity itself. The frontier between scientists and documentalists has
been somewhat shifted by the necessary involvement of each in unc-
tions that were previously left more or less to the other: abstracting,
indexing, building-up classifications and thesauri, providing evaluated
reviews and state-of-the-art reports, deciding on the information value
or obsolescence of documents. The implication is that scientists, or
at least some of them, should now receive a certain amount of training
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in the techniques of information transfer, so that they may co-operate
with documentalists in expediting any of the above tasks. Conversely,
the functions of documentalists are to be revised in two respects:
firstly, a deeper knowledge and understanding of the language and
findings of science is required in order to be able to accomplish intelli-
gently even the more primitive kinds of subject cataloguing and docu-
ment indexing in any special field; secondly, a new proficiency is needed
in disciplines such as linguistics, mathematics and the computing
sciences, in so far as they are contributing to the evolution of more
sophisticated methods of information analysis and retrieval. The tech-
nicalities of the profession have become such that it may soon be
necessary to split into a number of separate branches, e. g. natural
processing, file organization and maintenance, etc...

So far, few countries, even among the « major » ones, have devel-
oped adequate education programmes to meet this challenge. Those
Which have, naturally enough, are also those in which the present state
of information science is most advanced; the process thus tends to be
cumulative, and differences in the know-how increase as experiment-
ation with new information techniques in turn provides opportunities
for training users and processors in the most practical fashion. This
phenomenon is all too well-known: it is nothing but the « natural »
cause of differences in economic and industrial development in a world
of unevenly distributed resources. The information transfer field is no
exception, but the educational disparities observed in this section
have an added effect on the access to knowledge in others. The long
term consequences of retardation in information science are therefore
enormous. Yet there is no evidence that this trivial fact has been
recognized by the education and science planners in all nations.

It is essential that all parties to the operation of cross-national in-
formation systems he intellectually elf-supporting, that is, they must
be capable of managing and improving a fully-fledged sub-system at
the overall standard, without haVing to, depend upon external assistance
or to reduce the scope of their contribution for lack of skilled person-
nel. If this is an accepted goal, then there is no alternative but to
develop, through the co-operation of all nations concerned, a minimum
education programme, to be administrereed on a regional basis, for the
training of research and practising specialists in all branches of infor-
mation science.

b. Scientists (Information users)

The second professional group to which the educational require-
ments in the UNISIST Report are addressed is scientists as informa-
tion producers and users. The fact that scientists produce and use in-
formation determines two kinds of educational requirements: at the
level of the preparation of scientific information, and at the level of
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its use. All scientists are obliged to find, evaluate and synthesize infor-
mation, but the relative importance of information techniques to the
scientist depends on: a. the concentration. of the scientist's time in labo-
ratories, literature or field work; b. the theoretical or applied nature of
the scientist's work: c. the scope of his scientific interest; d. the compe-
tition for information; e. the adaptability of the information facility
and its staff to the needs of scientists; f. the recorded form, language
and security restrictions used by other scientists working in his
discipline.

To expect scientists to do, much of their own literature searching
is normal, but this expectation should not be accompanied by compla-
cency. The scientist has his own concept of what he wants and he
often lacks confidence in the information specialist's intuitive grasp
of the subject. The information specialist must earn his spurs, but
his way will be made easier if the scientist and the engineer accept him
as a member of the team on a basis of equality. The scientist, in turn,
will learn more about information handling and will gain a valuable
follow-up on leads thp.t he himself has no time to pursue 5.

As the costs of information transfer are rising faster than ever
before, due to the increasing dependence upon expensive technology,
it becomes all the more urgent to find or develop ways of saving money
in the overall design of the process. This, first of all, re...quires the in-
volvement of scientists in information work.

At the very earliest stage in the relay of information authors
could play a part in alleviating the burden of information handling,
through better writing, preparation of abstracts, assignment of subject
headings, etc. Several years ago, in 1963, one- of the major findings of
the Weinberg Report in the USA was that « authors must accept
more responsibility for information retrieval »; many scientific unions
and documentation organizations have since made similar recommen-
dations in presenting style manuals, handbooks for authors, guides
for the preparation of abstracts, instructions to editors, etc. Despite
so much concerted exhortation progress in this direction has been
slow: less than half of the existing primary_ journals demand the in-
clusion of an abstract as a condition of publication and the proportion
of author abstracts in some of the major secondary journals is still
distressingly low. In the same way, only a small percentage of pri-
mary journals make a point of forwarding abstracts to the proper
abstracting services. As for deep indexing by authors or editors, it,
is still at the experimental phase rather than a current practice.

The involvement of scientists in information matters is an indis-
pensable complement to the specialization of documentalists in science
information.

In this part, I have first retracted how scientists should be more
involved in information handling, then how authors can help to meet
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the information requirements of potential users; then the emphasis
was 'on turning users into information officers of the highest grade,
for the preparation of critical reviews. This cycle of analysis and syn-
thesis involves scientists, not documentalists; and the question arises
of redefining the relations between the two professions. A redistri-
bution of tasks will have to be provided for, with scientists taking on
the more content-oriented tasks of document and data analysis, as
above, and documentalists, archivists, librarians, etc... adjusting to the
new technicalities of information transfer, in so far as they do not
call for a deep understanding of document content and significance.
Education programmes are needed for both groups.

c. Editors and publishers

Other professional groups are concerned by the changes being im-
plemented in the patterns of information handling. Editors and pub-
lishers of scientific journals are necessary partners for bringing about
improvements in journal presentation and circulation. The interaction
between information specialists and scientists in general would be
made easier by the setting up or strengthening of regional and/or sec-
tional associations of editors, through which improvements could more
easily be discussed, enforced and adjusted than by a multiplicity of
local unrelated arrangements. Concerted reflection and action could
thus develop matters of common concern to publishers, journal editors,
and information specialists: not only format or type standards, but
also the involvement of authors in abstracting and indexing, the part
to be played by editorial supervision, co-operative schemes for sharing
the costs of data input, or expediting advanced material through im:
proved communication media, etc... Standing issues such as the pos-
sible revision of the goals and principles of primary documentation
would also best 'be discussed with. publishers; other open problems,
at this high level, are the case for new forms of repositories in which
unpublished data compilations could be stored, the revision of current
practice in depository systems (clepOt legal) and the harmonization
of pricing policies.

The development of editors' associations would and has already
provided a useful channel through which matters of common concern
are discussed. Not only the members of already existing associations
but also participants of the preparatory meetings for future associa-
tions recognize the following points as their main common problems,
which could be also treated as requirements for future educational
and training programmes:

1. Presentation of articles and journals

The technique of writing a journal article is bound up with the
principles of experimental design and scientific method and deserves
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an important place in a scientist's education. Future revision of exist-
ing style manuals might include writing as well' as training in journal
management.

2. New methods

Continuing effort is to be made towards evaluating and imple-
menting new methods that may increase the overall effectiveness of
primary and secondary publications, e. g. advance procurement of re-
ferences; dissemination of current titles, joint support of special depo-
sitories, co-operative agreements for exchanging abstracts in one or
several languages, etc.

3. New forms of publications

Complementary or alternative forms of document presentation
and distribution can be subjects of training, e. g. « letter journals »;
« limited scope journals »; for specific and unspecified subscribers;
other documents in a different form (microfiches); etc.. The rapid de-
velopment of computer technology permits the adoption of new tech-
niques intended ultimately to reduce the costs of publications to in-
dividual users, e. g. new printing devices, computer-assisted composi-
tion, schemes for sharing the burden of data input, etc. Individual
publishers are not always in a position to acquire relevant informa-
tion on current progress, even less to take single-handed actions along
any of the 'lines suggested above.

So there are good reasons for having an international programme
for the training of editors, especially for an exchange of experience in
the above-mentioned matters.

II. Proposed actions and recommendations.

The results of the UNISIST study have been formulated in twenty-
two recommendations dealing with several items which are necessary
for the establishment and development for a world wide international
programme of co-operation in scientific information.

One group of these recommendations is directed towards human
resources in scientific information activities. This concerns also the
educational and training issues of information specialists and users.
Recommendation Number 13 is specially allied to these matters; it
reads as follows:

Recommendation 13 For all nations to take active share in the
operation of international information systems, a concerted effort
is needed to provide information specialists, librarians -and docu-
mentalists with improved educational facilities; UNISIST should
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encourage competent professional organizations such as IFLA, FID,
IFIP, and others, to organize this effort with the co-operation of
the scientific unions as representatives of producers and users of
information as well as governmental bodies. Attention should
be given to the desirability and feasibility of internationally-orient-
ed training and educational assistance programmes, which might
include proposals for pooling resources, where needed, in a num-
ber of regional education centres.

The educational requirements of a world science information
system, summarized in the first part of this paper, concern scientists
on the one hand, in their capacity as agents in the switching process,
and information specialists on the other, including librarian analysts,
reprographists, etc. Appropriate mwsures have already, been taken in
some countries to provide or up-date education programmes in infor-
mation science at university level. This, however, is by no means a gen-
eral course in all parts of the world: ,many countries, even among
the more developed, suffer from.a serious lack of trained personnel to
set up or handle modern information systems; and yet, they seem to
shun the underlying educational issue. Such disparities cannot but
endanger the success of a world-wide information sharing system, as
envisaged in UNISIST; it need not be demonstrated that the very prin-
ciple of sharing between several parties, the operation of an interna-
tional information system (rather than only the use of products and
services provided by a few of them) implies that each participant
has reached a minimum level of understanding and performance for all
stages of the process (document analysis, information and data input,
processing and communication techniques, etc.).

The « participants », ultimately, are the producers and users of
information, namely the scientists themselves, as well as the librar-
ians, documentalists, engineers, etc. who take part in the transfer
chain, from producers to users. The training requirements of the for-
mer group have been mentioned in the preceding section; they ought
to be further specified, together. with the programmes which would
seem best suited to meet them, taking into account the diversity of
national practices and resources in education; international organiza-
tions such as FID which have recently gained some experience in this
area, could be entrusted with further studies to that effect, in colla-
boration with ICSU, WFEO, etc.

As for the second group information specialists in the broad
sense educational programmes now exist by the dozen, as shown
by recent inventories conducted on a national or international basis.
Their diversity reflects in part the legitimate bias of particular insti-
tutions toward different facets of information handling, according to
local skills or requirements. For this reason, world-wide standardiza-
tion is not a desirable goal. Nevertheless as mentioned earlier, the
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level of proficiency observed in some parts of the world both develop-
ing and developed can be shown impartially to remain below the re-
quirements of information processing in a modern sense, either from a
qualitative viewpoint (inadequate programmes), or quantitative (insuffi-
cient number of skilled Personnel), or both. A few practical steps could
be taken with the support of UNISIST to bring about a more even dis-
tribution of trained information experts, at different levels of profi-
ciency - e. g. a. devising alternative educational programmes on the basis
of existing curricula in the more advanced countries, to provide libra-
rians and documentalists with graded bodies of knowledge consonant
with the operational requirements of multi-national and multi-lingual
networks, while mindful of regional limitations in resources; the co-
operation of international organizations such as FID would again be
helpful in this context, especially in view of its experience with training
programmes in developing as well as developed countries; b. promoting
the preparation of handbooks and other curriculum material for the
different grades (including an-the-job training, continuing education
courses, etc.), in as many language as may seem fit to ensure world-
wide effectiveness; the use of computer-assisted instruction in the art
of information retrieval could be included among the topics which
deserve attention in this connexion, as a potential answer to the short-
age of skilled teachers, and also as a means to familiarize librarians
and documentalists with the more sophisticated information techniques
(on-line processing, conversational computers, etc.), c. a reinforcement
of international professional associations that ought ultimately to take
the responsibility for much of the effort advocated in this section
(FID, IFLA, IP).

The training and manpower issues have also been considered in
recommendation Number 12 concerning the contribution of professional
societies, in which the international federations of scientific societies
are asking for the training of scientists in information processing
in the requirements, techniques and use of information transfer systems
through formal courses, as well as on-the-job participation in operational
or pilot projects of international dimensions.

Qualified manpower also plays a very important role in ensuring
the access to scientific and technical information which forms 'part of
national information policies. The UNISIST recommendations which
are addressed to the governments ask for the creation of suitable insti-
tutional environments for the development and improvement of scien-
tific information. These recommendations suggest that more attention
should be paid to educational issues as a condition sine qua non of
improving the access to scientific information.

The growing sophistication of the organization, methods and tech-
niques of information transfer makes it mandatory for UNISIST adher-
ents to develop equal skills in this industry. However, wide dispari-
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ties occur in this respect from one part of the world to another;
the attention of education and science planners should be drawn to the
dangers of a failure on their part to observe minimum standards in
the training of all categories of personnel including scientists
responsible for information handling. Special care should be given in
this connexion to: a. developing adequate national or regional pro-
grammes of education in information science; b. providing means and
opportunities for research activities in this field; c. improving the effec-
tiveness of education in foreign lang,tiages, while developirig, on the
other hand, translation skills and facilities, as partial answers to the
language barrier issue; d. raising the standards of proficiency in the
more advanced applications of computer and communication tecnology
relevant to the progress of UNISIST.

UNESCO's experience in the development of educational program-
mes, especially in the fields of engineers and scientists, could and should
be used also in the education and training of information specia-
lists. This concerns both teaching methods and educational manage-
ment. During the recent discussions on UNISIST with the representa-
tives of UN Agencies, this question was raised and several representa-
tives suggested that UNESCO should he a world focal point for the
training and education of information specialists and that this pro-
gramme should have the first priority in the framework of the UNI-
SIST project 6.

In the hope that for this g International Conference on Training
for Information Work » the general trends in education of scientists
and engineers could be of great value, I will cite several recommenda-
tions (in a modified form) proposed by the participants of the Inter-
national Conference on the Trends in the Teaching and Training of
Engineers, which took place in Paris, in December 1968. I am con-
vinced that these general recommendations could also find their appli-
cation in the training of information specialists:

Teaching methods, techniques and curricula

Attention should be given to the increasingly available teaching
aids such as audio-visual techniques, digital computers, programmed
learning, and the like. It would be desirable to provide information
generally on the status of development of these aids and of their
usefulness in various situations.

In general, the advances in education techniques, in methods of
teaching and learning and development of curricula and course content,
and in faculty development appear in many forms and are occurring
in many institutions, in many countries, in different ways. These
advances and developments are of greatest value to all institutions of
all countries, and there should be a much more extensive organization
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and procedure for the dissemination of information about these ad-
vances and developments.

The design of information specialists' curricula, particularly for
developing countries, while aiming at a high level of theoretical instruc-
tion, should include provision. for an adequate practical orientation.
In all cases, the curriculum should include those studies, reports,
projects, both experimental and analytical which would provide an
emphasis on creative design and an opportunity to demonstrate capa-
bility through project activity.

Educational management

In order to serve the needs of developing and small countries in
the improvement of faculty staff, it would be desirable to establish
an independent international re-training and exchange centre for pro-
fessors and lecturers.

The initial education of an information specialist should be based
on the assumption that it will be followed by continuing life-long
education and all those concerned with the scientific information
profession should plan on this basis.

To provide the necessary facilities for education and training, and
also in the interest of international understanding, it is desirable that
there should be exchanges of student's and junior specialists and infor-
mation on programmes and courses on an increasing scale, and that
university or technical centres of industrial countries give their help
and experience to the education and training programmes of develop-
ing countries.

It is advisable that informaton be available on the state of
scientific information education and the profession in all countries.
This should include universities and technical institutes, their organi-
zation, operation, management and financing, and the kinds of full-
time and part-time educational programmes offered at all levels. Infor-
mation should be provided on the structure and scope of the activities
of regional and national professional .societies of all types, and their
relationships with the universities, industries, governments, and with
each other. Such information should be prepared, in concise form,
should include all countries and should be made available to all inter-
ested individuals and organizations.

The professional societies and industries should collaborate with
the secondary school system in providing information and guidance
on careers in information work and should also provide further
guidance to students enrolled in higher education.

I would like to conclude this paper with a few words on the action
which is envisaged for the implementation of the UNISIST project.
As I mentioned earlier, the results of the UNISIST study will be sub-
mitted to the Intergovernmental Conference;. the outcome of the confer-
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ence will be the adoption of the report embodying such conclusions
and recommendations as may emerge from the deliberation. It is
suggested that the conclusions may express views and findings
addressed to the enlightened public to summarize the consensus of
the conference on certain problems. The recommendations, on the
other hand, call for action; they may be addressed to the Member
States, to the Director-General and to the General Conference of UNE-
SCO, to the United Nations and its specialized agencies and to other
international organizations. Based on these recommendations, an im-
plementation programme for UNISIST will be established after the
Conference and will be submitted to the next UNESCO General Confer-
ence in October 1972. This Conference would approve the programme
of action as well as the necessary budget and it is expected that
UNISIST, as an international programme, will begin to function
in 1973.
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EDUCATIONAL ISSUES IN THE FID PROGRAMME. - I
by
FELIX A. SVIRIDOV,
International Federation for Documentation,
The Hague

The education of documentalists, teachers and users of information is a cen-
tral FID activity. It is recognized that the availability of the qualified documen-
talists necessary for the efficient management of information services now every-
where needed due to the proliferation of information sources depends on im-
proved level of entrance, career prospcts and professional status. FID training
recommendations include the need to train documentalists at different levels, to take
methodological and technological innovations into account by providing introduc-
tory courses on the computer, the principles of systems and cost analysis and
programming etc, to recognize the inter-disciplinary nature of information science
and the necessity for close collaboration between training documentalists and
librarians. The growing complexity of information technology requires training
users. FID recognized the advantages of introducing basic information training at
secondary school and university level and the necessity of training specialist
users, which is given an important place in the FID 1970 programme.
Reference is made to FID studies and initiative in teacher training.

If a solution is to be found to the widely recognized need to achieve some
uniformity and compatibility in information training in general and to stimulate
the establishment of national, regional and international training programmes,
joint efforts at national and international governmental and nongovernmental
level are required. The implementation of a programme of such magnitude calls
for carefully selected priorities, some Of which are listed in the new F1D pro-
gramme. The paper ends with a review of the positive efforts made to implement
the recommendations of the FID-sponsored Conference on Education for Scien-
tific Information Work (London, 1967).

The continuing progress in science and technology, as well as in
all other areas of human endeavour, has been a major characteristic
factor of modern society. « Today we have reached an era when man-
kind is experiencing the most rapid and gigantic innovation in intellec-
tual and technological achievements ' Any progress in science and
technology is ,proceded by the acquisition and use of relevant infor-
mation, and, in turn, generates further information. The importance
of information, naturally, is not limited to science and technology.
The last decade has witnessed the increased role of information in
the social sciences and humanities; information has been recognized
as an essential factor in decision making at various levels.

One of the characteristic features of this scientific and tezimo-
logical progress is the constantly increasing number of experts in-
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volved in all areas of human activity. This has lead to the situation
when « eighty to ninety percent of all the scientists that have ever
lived are alive now »2.1t was estimated that the number of scientists
and engineers in the world would increase from five million in 1967
to twenty-five million in the year 20003.

All the above mentioned is but a brief reason for the exponential
growth of information characterized by some 200,000 titles (includ-
ing almost 30,000 journal titles) published annually the world over.
This so called « information explosion » has a tendency of continuing
in the foreseeable future. « Since science began, about ten million
scientific papers have been published, and we are adding to them,
with a doubling in ten years, or about six per cent a year, about
600,000 new papers every year » 4.

The proliferation of sources of information and the resulting
« information explosion » make it necessary for every country to have
well-functioning information services. The effectiveness of informa-
tion services is based not only on the equipment used. It largely de-
pends on the qualifications of documentalists who, in the process
of their work, should be aware of the latest achievements in science
and technology, as well as of the needs of the national economy. It
has been repeatedly stated that « only competent information special.
ists can assure a quick, comprehensive and up-to-date information
service to the scientific and technical community, thus contributing
to the success of many research and development projects » 5. Train-
ing of documentalists (the author uses this term as a general one to
cover also information officers and oth,:r categories of information
handling personnel) has always been a central point in the activities
of FID, which recognized that the problem of training qualified per-
sonnel was not only « fundamental to the development of documen-
tation », but a very complex problem as we'll: « not only is there a
need for well trained documentalists of various types, but also a need
to improve the level of entrant into this activity, the career prospects,
the professional status and remuneration in order that the profession
may fulfil the task set to it by contemporary society »G.

Already in 1960, the FID Programme pointed out the need to
'formulate and analyse the training needs of various categories of do-
cumentalists (from information officers to special librarians), as well
as to differentiate the training methods applied to those various cate-
gories of information handling personnel. FID called for establishing
training programmes « for several types and levels of documentation
work » 7. This idea was repeated in the 1966 FID Programme: « Some
docurcmtalists receive basic education in information science, and
technology or library science, while others are trained in this field
with a background of another discipline of learning » 8.
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In establishing training programmes one must very carefully select
specific subjects to be included in these programmes. To do this
well it is necessary to follow all innovations in information processing
(both from methodological and technological points of view). The
need for this is obvious since We live in i dynamic society and we must
take into account new developments in all areas relating to informa-
tion processing and transfer. One of the most important factors which
has revolutionized information processing and transfer is the com
puter. Computers have influenced almost every area of industry, -gov-
ernment and professional activity. Progress in science and techno-
logy has made it possible to- use man-made Earth satellites for infor-
mation transfer. All this has been and is influencing the entire field
of information work and must have its positive impact on the train-
ing of documentalists. Introductory courses on the computer and its
potential for information processing, courses on principles of systems
analysis, cost analysis and programming should be included in cur-
ricula.

In training documentalists one must remember that training pro-
grammes should be of an inter-disciplinary nature since information
science encompasses many ideas and concepts from library science,
to computer science, systems engineering, statistics, mathematics, logic,
linguistics, etc.

Library science has been mentioned above as one of the border
fields of information science., It is necessary to point out that in quite
a number of countries of the world documentation and librarianship
are considered as two sides of one general profession called in to
serve « users » in one case and « readers » in the other. The fact that
many universities in various countries (six in Brazil, one in Czechoslo-
vakia, one in lapan, one in Senegal, one in the United Kingdom, five
in the USA) have combined the words « information science » (or
« documentation ») and « library science » indicates that some profes-
sional circles see basic unity in what others consider to be quite dif-
ferent areas. The present paper is not intended to discuss both posi-
tions. The above-mentioned has been said with one purpose only:
to give the author an opportunity to point out the need for close
cooperation, especially in developing countries, in training documen-
talists and librarians. This idea was supported by the Joint Meeting
of FID and IFLA Officers and Committee Chairmen in Brussels in
February 1971.

The growing complexity of information _echnologY is creating
at times problems not only for documentalists but also for users o1
information. « Whereas the general public knows and understands
what to do with a printed book or journal, no such wide acquaint-
ance or competence exists for computer-readable information pack-
ages » 9.
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Since users are actually the ones who are served by the informa-
tion services all over the world, well organized education of users is
indispensable for truly effective information work.

The FID Programme published in 1966 stated: « Growing interest
:n information activities will promote education and training of do-
cumentalists and information officers on the one hand, and teaching
of information practices to users on the other... It can be expected
that scientists and engineers will spend more of their time in docu-
mentation activities »10

The importance of educating scientists and engineers in the effi-
cient use of information systems and networks is ob7ious. Unfortu-
nately, as it was shown at the FID International Congre3 on Users
of Documentation in Buenos Aires in 1970, there is very little, if any.
co-ordination in the education of users not only at the international
but even at the national level. « It is to be noted, however, that the
character of subject matter given at various courses is far from being
similar. The courses themselves have different kinds of titles, signify-
ing the failure of many of those involved to have a clear-cut concept
of the course content, or its goals 0 ".

The international experience in training for information work has
indicated the advantages of introducing the basic information train-
ing at the level of secondary schools and then at university level.
This has been the subject of discussions at various FID meetings
where participants have stressed the need to teach all students how
to benefit from and contribute to information systems- in their respec-
tive fields of work. It is necessary to point out, however, that the vast
majority of scientists, engineers and other specialists of today have
not had any special training in how to use the information available
but too often unknown to them. Educating these people is much more
difficult than educating students since in reality many scientists and
other specialists are not only users but producers of information as
well. « The producer » and here I can speak from personal expe-
rience « is mainly concerned with communicating with his own kind:
He is not much interested in other people's concern with his publica-
tion, and the user is all too often unaware of what is available to
help him in the way of literature aids of one kind or another. The
education of both parties is something that we must all have very
much in mind »12.

In planning for effective programmes of educating information
users one must study users' needs, their behaviour in varying envi-
ronments, etc. The complexity of this task was described by Dr. B.
Adkinson, former FID President: a But in spite of years of effort and
hundreds of thousands of dollars spent on trying to identify the real
needs of users of scientific information, we remain unable to describe
them to anyone's satisfaction 0 13.
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FID has been paying serious attention to the problem of users'
needs: it has been discussed at the above-mentioned FID Congress in
1970, three of the MD Study Committees Committee on Education
and Training (FID/ET), Committee on Research on the Theoretical
Basis of Information (FID/RI) and Committee on Information for
Industry (FID/II) have been studying the problem during the past
years.

The new FID Programme, approved by the FID General Assembly
in September 1970, states that the Federation should a study the in-
formation needs of users of information, and develop programmes
for better means. of both meeting these needs and testing to validate
the imi roved methods > 14.

Positive results achieved in studying users' needs will undoub-
tedly contribute not only to the education of users but also to « the
development of methods for facilitating interchange across the inter-
face between information systems and the users of documentation »25.,

It has been often pointed out that there is a very strong need for
bringing certain uniformity and compatibility into the vast area of
training for information work. It has also been repeatedly suggested
that active steps be taken to set up national, regional and international
programmes aimed at training the competent documentalists so. much
needed all over the world. The actual situation, unfortunate;y, is far
from being satisfactory. a Appropriate measures have already been
taken in some countries to provide or up-date education programmes
in information science, at university level. This, however, is by no
means a general course in all parts of the world: many countries, even
among the more developed, suffer from a serious lack of trained
personnel to set up or handle modern information systems... » 1G.

To advance the solution of this and many other problems facing
the world information community joint efforts of all relevant inter-
national, regional and national organizations, both non-governmental
and governmental, are strongly needed.

The implementation of any programme of such magnitude could
be effective if it is based on a number of carefully selected priorities.
Some of the major priorities in the field of training have been men-
tioned in the new FID Programme, which has stated that it is highly
important to

a study the state-of-the-art, methods and problems of training of
documentalists at all levels in various countries as a base line
from which to make recommendations for improvements in cur-
ricula and in methods of teaching;
prepare and publish manuals and textbooks of various types;
organize international schools for teachers of documentation, ar-
range for exchange scholarships for these teachers and facilitate
their interactions;
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include the theory and methodology of documentation as a sep-
arate discipline in the curricula of universities and other insti-
tutions of higher learning, in order to increase the number of
documentalists with university or equivalent degrees;
include courses on the fundamental principles of documentation
in the curricula of all disciplines in universities and other insti-
tutions of higher learning, as well as technical colleges, in order
to train future users of documentation; and
organize documentation courses, at all levels, in developing coun-
tries »

There are numerous ways of organizing information training in
practice (from in-service training to advanced training, including post-
graduate courses). Each one of them has its advantages and the selec-
tion of a specific method to follow usually depends on various, fac-
tors: type and level of training required, number of trainees, resour-
ces available, etc.

The success of any training programme depends to a great extent
on the qualifications and competence of those who conduct the actual
training courses. Here, the author dares to disagree with Bernard
Shaw who once said: « He who can, does. He who cannot teaches ».

There is an obvious need for training and aaance training of
teachers in information work. This can be done at seminars, summer
schools and various other meetings and courses. FID has been study-
ing the problem very closely and plans are being elaborated for setting
up an international summer school for advance training in documen-
tation work (with special attention towards developing countries).

The importance of having an international body to co-ordinate
on an international level the numerous efforts in training for infor-
mation work has always been fully recognized by FID. Our Study
Committee on Education and Training (FID/; T) « serves as a focal
point for the Federation's efforts not only in elaborating an interna-
tionally acceptable programme for the training of information spe-
cialists and information users, but also in the practical implementa-
tion of this program » 18.

A special place in the training programme of FID is given to
joint practical projects with other international, regional and national
organizations. The fact that FID Was invited by UNIDO and UNESCO
to assist in organizing training courses for industrial information offi-
cers and documentalists, which have already been held twice at VINITI
in Moscow, indicates the high professional standing and experience
of FID in this field so crucial for documentation.

It might be appropriate to conclude the paper with a brief review
of the practical follow-up of the conclusions made by the Interna-
tional Conference on Education for Scientific Information Work spon-
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sored by FID and held at Queen Elizabeth College in London in April
1967.

The Conference discussed a number of important problems; includ-
ing the following:

lack of internationally agreed terminology;

forecasting future needs for information handling personnel;
projections of requirements in teachers;
organization of high-level courses or seminars for advance train-
ing of teachers of documentation;

interchange of teachers and visiting experts;
inclusion of the latest techniques in the curricula of training
courses 19.

If one analyses the work done by FID in the training field during
the past four or five years and compares this with the above mention-
ed problems raised at the London Conference, one will undoubtedly
notice that the FederatiA has made serious efforts aimed at the im-
plementation of the ideas expressed at the Conference:

the FID General Assembly has approved the proposal to set up a
terminology committee thus giving us a hope that perhaps within
a foreseeable future not only our training but the entire profes-
sion will benefit from internationally universally agreed and inter-
nationally used terminology;

the Federation has made preparations for undertaking a man-
power study in our profession;

a survey of major trends in documentation and library training
has been started;
it has been agreed to undertake a preliminary study aimed at. set-
ting up an international summer school for advance training of
teachers of documentation, with special attention to the needs of
developing countries.

The idea of extending the scope of the former FID Committee on
Training of Documentalists originally raised at the London Conference
has been supported and, as it has been mentioned earlier, the Com-
mittee is now called Committee on Education and Training thus clearly
indicating the prominent role which the education of information
users plays in its programme.

Allow me to conclude by expressing the hope that the present
Conference will analyse the state-of-the-art in our professional training
and will formulate a number of important proposals aimed at further
advance in this Vital area of our work.
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EDUCATIONAL ISSUES IN THE FID PROGRAMME - II
by
W. PIROG,
Committee on Education and Training,
International Federation for Documentation,
The Hague

The problems of the training of documentalists are a major concern of FID.
The committee for the Training of Documentalists has gradually expanded to
include the training of information users and in 1970, acknowledging its broader
aims, it became the Committee on Education and Training. Poland has held the
chairmanship and secretariat of the committee since 1959. The FID/ET com-
mittee, along with organizing meetings and conferences within the organization
and in foreign countries, has recently been concerned with model training pro-
grammes and has issued a publication «A Guide to the World's Training Facilities
in Documentation and Information work. It often works in conjunction with other
FID Committees.

I. The Study Committee on Training of Documentalists (FID/TD):
its tasks and activities in the period 1960 - 1971

The problems of the training of documentalists * have been the con-
cern of FID from its inception, and constitute its statutory objectives.
In the sixties the training of information users was also included in
these tasks. In the previous statutes the tasks in the field of is
defined as: « the study of the training of documentalists and related
professional problems ». In a new FID statute they have been formulat-
ed as follows: « to promote the training of documentalists, information
specialists and information scientists in developing countries » and
« to study the information needs and habits of scientists, engineers and
other specialists and to promote training of users in the more efficient
utilization of documentation and information services ». The growth
of interest in the training of documentalists took place at the end of
the fifties. The developing documentation and information activities
in the FID member-countries called for the employment of well qualified
workers in existing centres. In the FID member-countrie's the existing
. information centres and institutes were organizing training courses
for documentalists, and gradually, chairs of scientific documentation

* By this term information specialists are meant.
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and information were also being set up at higher schools. The pressing
problem of preparing specialist for posts in information centres
were soon reflected in FID activities. The FID national members badly
needed and even found it indispensable to exchange experiences on train-
ing and training programmes, as well as to discuss the problems con-
nected with the improvement of training methods and forms and the
problems regarding the providing of national members with handbooks,
scripts and other teaching aids. In compliance with the organizations,
forms, and methods of work observed by FID, a Committee was establish-
ed in 1954.

Much attention was paid to the problem of training at the twenty-
fifth Annual FID Conference which was held in Warsaw in 1959. It
found expression in the Long-Term Policy adopted at the Conference.
The chairmanship and secretariat were then entrusted to Poland
and are still held by this country. A considerable expansion of
activities in the training of documentalists took place in the sixties.
The initiative in this field was mainly being taken by the Committee
on Training of Documentalists (FID/TD); it was also taken by other
Committees as well as national committees for the organization of
Annual FID Conferences and International Documentation Congresses.

The representatives of national members concerned with the train-
ing of documentalists and information users participate in the activities
of the FID/TD Committee. At present the following countries are re-
presented on the Committee: Belgium, Brazil, Czechoslovakia, Den-
mark, France, German Democratic Republic, German Federal Repu-
blic, Great Britain, Hungary, Israel, Italy, Japan, The Netherlands, Po-
land, Republic of South Africa, Spain, The Soviet Union, Sweden, USA
and also the Commonwealth Agricultural Bureau.

The increasing proportion of training of information users in the
works of the Committee has led to the change of the Committee's
name to the Committee on Education and Training FID/ET during the
FID Conference in Buenos Aires in 1970.

The FID/TD Committee had been developing its activities on the
basis of annual plans adopted at the General Assembly. Two meet-
ings were usually organized in a year, one of them at the Annual
Conference of FID. On the occasion of these conference open
meetings were held, providing the opportunity for specialist non-mem-
bers of the Committee concerned with the training to take part in them.
Problems of training in FID activities have been gaining importance
every year, clue to the growing interest in them in member countries
and the conviction expressed that the co-operation among member
countries in the field of information can develop if information centres
of the countries concerned work according to uniform methods and
use uniform forms of work which will be learned by the staffs of
centres through training. Therefore the problem of unified teaching
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programmes and teaching aids is a subject of special interest. It is
worth mentioning that at the initiative of the FID/TD Committee
a handbook for the teaching of documentation titled « Modern documen-
tation and information practices, A basic manual » was prepared and
published in 1962 (by 0. Frank).

The major achievements of the FID/TD Committee in the years
1960-1971 were:

the organization of Thirteen Committee meetings;
taking the initiative and an active part in the International
Conference on Education for Scientific Information Work held
in London, April, 1967 as well as in other conferences on train-
ing, e.g. in Turin, 1965;
preparation of numerous publications on training of document-
alists and information users drawing into co-operation many
distinguished experts who are not members of the Committee;
organization of professional groups for the resolution of impor-
tant problems dealt with by FID; setting up of two working
groups for Training of users and for the Organizaton of the
International Seminar for Educational Problems in Information
Science in Budapest, 1972;
organization within the Committee Secretariat of several infor-
mation collections on training.

The topical papers which have been elaborated by the Committee
members concerned the following groups of problems:
1. Methodological works regarding education and training,
2. Education of information workers in individual countries,
3. Education and training of information users,
4. General problems of the training of information workers.

Among the numerous papers elaborated by the Committee the
following should be mentioned: Training of documentalists and users
of information; Study on training and status of documentalists; Pro-
blem of training of documentalists in the future; The Problem of adapt-
ing the model programmes to the trends of development of information
systems; The model programmes of courses for scientific information
workers; The method of programming notebooks for lecturers; Docu-
mentation-Pedagogy; The philosophy and the programme of the School
of Library and Information Services at the University of Maryland;
Training of technicians of information in the schools for graduates from
secondary schools; Outline of the training of information scientists;
Education and professional qualifications of documentalists; The ana-
lysis of information users and their information education.

A great number of papers and problems were discussed at the
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last three Committee meetings at Lancut (Poland), 1969,-in Frankfurt
on Main, 1970 and at the Hague, 1971.

The Committee covers in its plans the current problems occurring
in different periods. So, in the years 1963-1964-1965 the Committee
devoted much attention to the problem of the training of specialists'.
to be employed in information centres of developing countries. Differ-
ent organization forms wer? discussed, and projects on financing such
undertakings were submitted to UNESCO. A register of information
specialists who expressed willingness to give lectures at the courses
on information held abroad was also organized. The file, which is
run by the Committee Secretariat, contains 270 names with personal
details.

In the years 1967-1968-1969 much work was done to organize
international courses on mechanization and automation of information
processing. The first course of that kind was organized jointly with
the FID Study Committee on Operational Machine Techniques and
Systems FID/OM. The programme of the one month course provided
for joining the course on non-numerical data processing with the course
on the use of computers for information storage, retrieval and dissem-
ination. The course on non-numerical data processing was prepared by
the Deutsches Rechenzentrum in Darmstadt, and the course on the usq
of computers for information storage, retrieval and dissemination by
the FID/TD Committee. The two combined courses, mainly designed
for lecturers, were planned for the end of 1969 or the beginning of
1970 at the Deutsches Rechenzentrum in Darmstadt. Unfortunately, they
have not taken place because of the small number of candidates.

In recent years, the problems which constitute the special subjects
of the Committee's concern are: the model programmes of the training
of documentalists, model programmes of the training of information
users, general introduction of lectures on information at universities
and other higher schools, organizing of studies and international cour-
ses at a high level (International Academy of Information and Docu-
mentaion, summer schools for lecturers, international chairs of infor-
mation at selected universities, etc.). What deserves stressing is the
resolution prepared by the FID/TD Committee at the meeting at Lan-
cut, 1969, which concerned the inclusion in programmes of university
studies the lectures on information for students as the present and
prospective information users. It reads as follows:

It is hereby resolved that UNESCO recommends to appropriate
agencies in its member-states responsible for education, that
they shall ensure that adequate time and facilities for the train-
ing, at universities 'and other institutions, of higher learning in
the use of scientific and technical literature and documentation
be included in the curricula.
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The resolution was delivered by the Secretary General to UNESCO
--in 1970, with the suggestion that it be included in recommendations
adopted by the UNESCO General Conference and be distributed to all
members.

Although for various reasons not all initiatives taken by the FID/TD
Comniittee could be, carried out, with the passage of time most of
them have however been implemented. These facts indicate the accur-
acy of problems chosea by the Committee. One of them is the imple-
mentation in recent years of projects for the organization of training
for documentalists from developing countries. These projects had been
proposed much earlier by the Committee and ultimately organized at
the initiative of Prof. H. Arntz (vice-president of FID) for African coun-
tries and financed by Friedrich Naumann Stiftung from Bad Godesberg.
Lectures at courses are conducted by many widely known specialists
in the field of information who are at the same time active members
of FID. The training courses for documentalists from developing coun-
tries organized by VINITI in Moscow in co-operation with UNESCO
and UNIDO are another example of that kind.

The International Conference on Education for Scientific, Infor-
mation Work organized in 1967 jointly with !ASLIB is to be recognized
as a valuable initiative of the FID/TD Committee.

In the Conference sixty specialists (who presented thirty-three pa-
pers) participated. The Conference took the view that current problems
of interest to scientific information services should be taken into con-
sideration when training documentalists, and that modern teaching me-
thods should be worked out and lecturers of information problems
be better prepared as far as pedagogical methods are concerned.
Undoubtedly, the consequence of that conference was the focusing of
FID/TD Committee's attention on concrete problems concerning the
improvement of teaching forms and methods, among them the elabor-
ation of model programmes, problems of terminology which have not
as yet been finally determined in the field of information, problems
of quantity and quality of informaton personnel as well as contents
of training curricula.

The problem which needs to be especially stressed is the two-
fold elaboration and publication by FID of « A Guide to the World's
Training Facilities in Documentation and Information Work D.

II. The problem of training in the field of information and documen-
tation in the world

The opinion on the above-mentioned problem can be provided by
the two editions of the « Guide D.

The first edition of the 4 Guide D was released in 1965, and in 1969
the second enlarged and revised one [FID 461] was issued. It is a work
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published jointly by FID and the Central Institute for Scientific, Tech-
nical and Economic Information in Warsaw, Poland, prepared by the
Secretariat of the FID/TD Committee on the basis of numerous data
made available by the member countries of FID.

The material collected by the FID/TD Secretariat permits an
analysis to be made of the existing state in this field all over the
world. In 1968 - 1969 training of information workers was being run by
over two hundred organizations in forty-seven countries (universities,
schools, training departments in information centres, etc.). It contains
data concerning post-graduate studies conducted in twenty countries,
academic studies in the field of information and library science in
twenty-two countries, type-course training and other types of non-
graduate professional training in thirty countries, special training
(courses on mechanization, classification) in fifteen countries, and
the training of users in eighteen countries.

The conclusions which can be drawn from the analysis may be
presented in general terms as follows:
1. The quantitative and qualitative development of the training of doc-

umentalists and information users in the world is progressing
rapidly.
The comparison of data collected for the first edition of « Guide »
(data from 1963 - 1964) and the second edition (data from 1968 -
1969) confirms the above statement.

2. Much attention is being paid to the problem of the training of docu-
mentalists in some countries.
Among them are for example: Great Britain, France, the Soviet
Union, the United States of America.
And in such countries as Denmark and the German Federal
Republic much attention is being devoted to the training of users.

3. In many countries the training of documentalists and librarians
from special libraries is being conducted by the same teaching
organizations, and accordingly at universities by the same
faculties.

4. In some countries the training of documentalists is conducted by
universities or other higher educational institutions, e.g. by tech-
nical universities.

5. In many countries the subject of information has been introduced
into the curricula of high schools; in some countries it has been
introduced also into secondary technical schools.

The editions of the « Guide » illustrate the rapid quantitative and
qualitative growth in the group of institutions concerned with the
training of documentalists in the world. The rapidity of the changes
indicates the vitality and actuality of the problem.
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III. The problems of training in the programmes of FID Conferences
and International Documentation Congresses

These problems have constituted an important item in the annual
conferences programme of FID; they have been especially widely pres-
ented at International Documentation Congresses as, for example, at
the last three International Documentation Congresses: in Washington,
1965; in Tokyo, 1967; and in Buenos Aires in 1970.

According to the programme of the congress in Washington three
symposia on training were held. As many as twenty-one papers were
delivered. One symposium was held in Tokyo where five papers were
presented. Nine papers on the training of information users were deliv-
ered at the Congress in Buenos Aires. Papers for symposia included
in the programme of international documentation congresses are deliv-
ered by committee members and specialists in the field of training
of documentalists who are not members of the Committee.

IV. The problem of training in the work of other study Committees of
FID'

The problems of training are also the subject of interest to other
study Committees of FID. Recently these problems have been the
special concern of the Committee for Developing Countries FID/DC,
Committee on Information for Industry FID/II and Committee on Oper-
ational Machine Techniques and Systems FID/OM. These Committees
closely co-operate with the Committee FDI/ET.

V. Co-operation of FID with other international organizations in the
;field of training

The International Federation for DocUmentation has been closely
co-operating for many years with UNESCO in the field of the training
of documentalists and information users and this year the scope, meth-
ods and forms of co-operation on that matter have been determined
jointly with the International Federation of Library Associations.

Through this co-operation with UNESCO, research works, analyses,
projects, handbooks and teaching aids are being prepared by FID.

VI. Conclusions

Many problems exist which are included in the wide scope of pro-
blems on training and need to be solved. The introduction of new
technology into information processing, growing demands for elabora-
tion and introduction of new forms and methods of information in order
to meet users' needs effectively, the necessity to raise effectiveness in
information work and tilt project to build a world system of scientific
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and technical information, bring the problem of the training of informa-
tion workers and users to the fore among the complex of problems
which need to be solved in the field of information and documentation.
These important tasks ace facing FID now and in the future.

Warcmcn PIROG, electrical engineer (M.Sc.EE.), graduated from the Instituteof Technology in the interwar period. For twenty years he worked in the
industrial field including the management of the enterprise for the reconstruction
of Warsaw immediately after the war. Since 1961 he has been concerned with
scientific, technical and economic information. He was Director of the Central
Institute for Scientific and Technical Information in Warsaw and, since itsreorganization in 1971, Director of the Institute for Scientific, Technical and
Scientific Information (IINTE). Mr Pir Og is an active member of FID, Chairman
of the FID Committee on Education and Training and, since 1966, a memberof the Council. He is also a member of the Executive Committees of the
Polish Electrical Association and the General Authorities in Federation of Technical
Associations NOT and Vice-President of the General Council of the latter.He has published widely in Poland and abroad and under his guidance the
Post-Graduate Study in Inforination Science is now being implemented at
Warsaw University.
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THE RESPONSIBILITY OF THE STATE FOR TRAINING
IN DOCUMENTATION AND INFORMATION

by

HELMUT ARNTZ,
International Federation for Documentation,
The Hague

Quoting from an OECD report which stated that d information is the rational
shaping of the future », the paper points out that the State has often overlooked
its own bes: interests, by failing .to .assume, more responsibility for the training
of documentalists, above all, "cientific documentalists: the scienttits from other
spheres who, through Comparatively short trait:it:09n documentation, have acquir-
ed the ability to handle the user profiles of their particular branch and on whom
human progress will increasingly depend since only they will be in a position
wit!: increasing specialization to supply the specialists with information. The
quality and range of information available to a government is an obvious factor
in its effectiveness, hence its responsibility for the training of the documentalists
of whom exacting professional qualifications and commitment are required. While
training has been undertaken in a centralized way in Socialist countries since the
1950's, in the West much of this training has been sponsored by industry. It
emphasized that this training, which must be undertaken by the State in devel-
oped and developing countries, will not only benefit nations individually but willexpand the possibilities for international information exchange. Reference -ismade to the inclusion in the FID priority programme of the establishment of an
International Summer School for the information sciences: an institution for
post-university studies for documentalists of all nations.

The State has created precedents to the extent that in many coun-
tries librarians and archivists are trained in State-run institutions. It
is only due to the circumstance that their profession is so young that
documentalists have still to fight for these State-run training establish-
ments. This process, which is advancing at varying speeds in individual
countries, does not, of course, form the content of my address.

It is, however, possible to draw a parallel from this. The libraries
for which the State trained librarians were as a general rule public,
state-run much as were those of the schools and the universities, the
public and the municipal libraries, and because of their functions, the
church libraries were on a par with them. With industrialization and
industrial research this situation changed, and as a consequence the
private sector of the economy spt up not only works libraries but also
scientific libraries which need ar no comparison with public libraries.
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The industrial librarian who. came into being. in this way has pre-
cisely corresponded to the documentalist; and the appreciation on the
part of the State that it is necessary to keep to a uniform State-sr,.n-
sored training if only because of the direct benefit the State derives
from industrial activity would, a priori, apply to the documentalist as
well. For an appreciation of this: today the documentalist plays an
important part in many public institutions, but the private sector of
the economy was decades ahead of the State.

This parallel is, therefore, not even necessary if one considers the
change that has come about in the attitude of the State towards docu-
mentation. « Information is the key to the rational shaping of the
future », it says in an OECD report, and it is now generally recognized
that the same importance is attached to it as to research and develop-
ment, and that those responsible for research and development have
to pay it the same attention and ensure- its appropriate financial cover-
ing, as expressed clearly for the first time in the 1959 Weinberg Report.

Oddly enough, for a long time this has held good only for what
is called in English STI and in Germany WITID scientific and
technological information. This may have some cornexion with the
notion that, because scientific research entails a great deal of expenditTire
and the experiments cost so much, pride of place, if not indeed a
monopoly in research and development is to be allotted to natural
sciences. Ever since the Weinberg Report it has no longer been possible
to contest the fact that the State bears the responsibility for covering
information needs, at least in these spheres.

In OECD, the conference of the Ministers of Science in the spring
of 1963 expressly endorsed this principle, and it was decided to set up
a National Focus for Documentation in each of the member-stateS. In
the socialist countries the process had already begun; central institutions
such as VINITI in the Soviet Union, CIINTE in Poland and so on date
back to the 1950s; with the essential difference from the practice in the
West, that industrial and economic information was always incorporated
in STI.

It was inevitable that even this limitation would have to disappear.
The Soviet Union has founded her own all- Union institutes for medicine,
building and architecture, and recently also for the social sciences as
well. Moreover the latest OECD report, (( Information for a Changing
Society », at Iasi put forward the idea of an entirely comprehensive
information system embracing all spheres of public, communal and
private life. Though none of our present information systems can mea-
sure up to this project, the only road to it, if we wish to realize it at
all, is to train qualified, committed experts aware of the problems.

Before going into the matter in detail, the group of genuine
information scientists should be excluded. Anyone who engages in a
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course of specialized scientific studies will always do so at a State-run
university or college. Here, the essential obligation on the part of the
State lies in instituting appropriate professorships. For some spheres
this presents no difficulty (for e::ample, in the Federal Republic of
Germany there are numerous chairs for medical documentation and
statistics, or for informatics); but in most countries obstacles still stand
in the way of the information sciences as such whose special importance
as a branch of science is only reluctantly acknowleged by the faculties.
I said this group might be excluded as a factor since the State has
quite simply the same obligation towards the. members of this group
as it has towards medical men, jurists or any other group of scientists.
The problem presents itself rather, in the first place, for those who in
my country are called « scientific documentalists », which means scien-
tists from another sphere who, through a comparatively-short training
in documentation, have acquired the ability to handle the user profiles
of their particular branch.

All the indications are that human progress will be increasingly
dependent on this group, since only it will be in a position, with increas-
ing specialization, to supply the specialists with information. It is,
however, just as essential for the contribution of a chemist to the nation-
al aims, to the innovations that lead' to an increase in the national
product, that in his activity he is supplied with information (which
merely because of time and language he himself cannot supply) just
as it -was essential for him that during his studies he attended lectures
on chemistry. Again one is forced to the conclusion that the State
which finances study facilities, cannot possibly escape being respon-
sible also for the training of documentalists.

This applies in the first instance to the scientific personnel, but on
the other hand these cannot, in principle, in the training period be
separated from. the « documentalists holding a diploma », meaning those
who take up documentation as a lifelong profession after having had a
grammar school or comparable education. Nor is this intended to
cancel out the differences in level and responsibility.

If those who are responsible for information direct the State's at-
tention towards its responsibilities, they are indulging in no propaganda
on hehalf of their own profession. Indeed, the breath of the persons
engaged in supplying information has often been taken away by the
speed at which knowledge of the value information possesses has
grown and how rapidly the conviction has gained ground that, with the
restriction to scientific especially when « science » is taken to
mean simply natural sciences and technological information, the
usefulness the .information can have for the community as a whole is
reduced to partial aspects. Under these circumstances, no one will blame
those who at a Government level have to take decisions on training if
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they have not yet grasped the implications of this field that is foreign
to them.

In the autumn of 1970 the Austrians organized international infor-
mation meetings which were intended exclusively for managers: direc-
tors of industrial undertakings responsible for documentation facilities:
officials in Ministries possibly possessing such centres, services or, per-
haps, data banks in their lower authorities. Only with such verification
of the problem can the ,appreciation of the need for information grow,
and it is only this appreciation that can, in its turn, inspire the actions
that guarantee that the State throws the whole of its weight into train-
ing.

In saying this, the value of information should not be restricted
to the present position. A keyword such as « pollution of the environ-
ment » makes it clear that the application of even the best information
can lead to disasters if the consequences are not borne in mind. If
with this is meant not only direct technical results but also social effects,
the importance that must be accorded to the comprehensive train-
ing of people that makes an advanced view of the future possible, will
become even dearer. This is described as « information policy » (with-
out detracting from the other components contained in this word),
and policy (especially a policy that places world knowledge in the ser-
vice of one's own country), should certainly be a task of the State.

Since there is talk already of policy, the reference can be still
further extended. No matter what the form of State, a Government must
set store on gaining the confidence of the people it governs. The more
the State has the whole spectrum of information at its disposal, and the
more professionally distinguished are the people who analyse the infor-
mation to place it at the disposal of the Government, in evaluated con-
densation the more the Government can advance from emotional propa-
ganda to well-grounded information that will not fail to make an impact
on the electorate. For information in this global method of approach it
signifies no discredit even if its results are of direct service to the policy
of the-State.

The parallel to the enterprising policy of the private sector of the
economy is not only obvious, but it has already been said that manage-
ment has recognized the significance of .information much earlier than
the authorities.

Perhaps the 'impression is arising that, in the light of this new
approach to information, science and technology might be underrated.
This cannot be the case at all, since a country's prestige largely depends
on its scientific and technological achievements. Indeed, this applies
directly to the military potential, since according to their present
position weapons systems are subtly contrived applications of the most
modern scientific and technological perceptions.
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If we take another look at polity and the electorate, it is almost
unnecessary to say anything about the education- of the users. The
service that the State renders, in addressing the information to the
proper place, will be all the greater the more the State succeeds in
instructing the potential users of the information as to its proper use.

The question as to what people the State has to train cannot be
divorced from the institutions for which they are trained. The present
complicated systems, particularly those that operate with large compu-
ters, call not only for people who understand something about technical
information but also for those who are acquainted with the techniques
of modern mechanical units programmers, system planners. computer
technicians. These cannot, however, handle subject field contents just
as a bywork. Even if they store and reproduce medical literature, the
selection and evaluation, with the computer storing as with the answer-
ing of questions, can only be the task of medical men well-trained in
documentation, and the same holds good for all other special branches.

Herein doubtless lies the chief reason for the misunderstandings of
the essence of the young branches which only in their entirety constitute
« the information sciences ». Overlapping are parts of other branches:
statistics (articulately evident in medicine but also in economy), psycho-
logy and sociology (possibly those of the users) and, with the extending
use of mechanical installations, increasingly, informatics, used as a
collective term for all the knowledge that is required for the effective
operation of these highly specialized mechanical techniques includ-
ing the high expenditure of effort embodied in the word « program-
ming ».

If, however, informatics and documentation are described as inter-
changeable, or if it is proposed to integrate documentation in informatics,
to say nothing of allowing informatics to take the place of the infor-
mation sciences, it is again apparent how the information sciences still
seem immature to many people. In oceanography, for example,
although it is not very much older, it would no longer occur to
anybody to let the anautical men », (that is, those whom the French
call « physiens oceanographiques ») of whose importance there is no
doubt, deal with oceanic biology as well, just as in the sphere of lin-
guistics nobody would entrust a scientifically trained phoneticist with
historical Greek grammar. Informatics and documentation, both indis-
pensable in the general range of the information sciences, can develop
successfully only if they, in training too, quickly overcome the initial
fault which lay in the fact that, because of the simplicity of the first
mechanical systems, the lack of trained personnel and the preponder-
ance of formal characteristics (classification, bibliographical intake,
card index arrangement, formats and so on), the financially appealing
impression was formed that it was possible to meet the demands of
two fundamentally different profeSsions with the same staff.
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If one considers the flood of literature and data, and as a result
the fact that from day-to-day the community, in all its professions and
ramifications, is becoming increasingly dependent on the information
selected for it, one must come to the conclusion that the State must
make particularly high demands on the professional qualification and
commitment of the persons to be trained for documentation. There
Wos a time when it was a punishment for an engineer to be « degraded »
to the procuring of literature for his colleagues' problems. Today, there
should be no higher honour than to handle specific profiles of users;
with their ever more complicated and ever more detailed queries,
from an increasingly larger mass of literature and data, and to meet
exact requirements. It may be that the handling of 'user profiles is felt
to have a one sided charactn, and the high value we give it here ought
not to be at the cost of other components. The choice of the correct
literature, that initial operation of the collection, its condensation by
abstracting, the allotment of keywords and the classificatory break-
down, the indexing, the content evaluation of literature, the « infor-
mation analysis », the painful weeding-out of what is obsolete or no
longer required, the preparation of general reports on the basis of a
mosaic of abstracts, the terminological clarification, the translation,
paying proper regard to the contents these and other tasks give
some indication of what is in store for the State if it promotes « docu-
mentalist training ». The magnitude will also be immense: the figUres
of more than 100,090 persons already employed in the information
system of the Soviet Union alone, and more than 150,000 throughout
the COMECON area, give some idea of this.

It may be remarked in passing that the State has always acknow-
ledged -this obligation in a sector in which it is not a question of its
own potential development aid. There, documentatist training has
for years been financed out of the donor countries' public funds, wheth-
er via private foundations, as, for example, in Tunis and Kampala,
or via international organizations such as UNESCO and UNIDO, as
for the three-month courses in Moscow.

With this the principle has evolved that basic training ought to
take place in the developing regions themselves and, as a matter of
expediency, regionally according to linguistic areas, whereas training
at a higher level can take place both in developing territories (UNIDO
seminar in Teheran) and also in industrial countries.

There is much to be said for not restricting even this preference
to developing countries. The many demands made on the documen-
talist also include a knowledge of foreign languages. Nothing can
replace its practical acquisition in the foreign country, quite apart from
the fact that co-operation between people of various nations, still con-
sidered in many areas as progress worth mentioning, forms part of
everyday life in documentation. In its priority programme the FID

a
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has, therefore, included the inauguration of an International Summer
School for the information sciences: an institution for post-university
studies of documentalists of all nations.

Such a facility will be a visible expression of the appreciation that
the knowledge of the world is indivisible and that its free flow is a
concern of all mankind. With this international project the State
comes forward as a benefactor as it does with training at a national
level. The expenditure expected of it in order to train documentalists
and all other experts engaged in information work, and to continue
to advance their training throughout their life, as is demanded by the
rapidly changing situation in this dynamic field, will be amply counter-
balanced by the advantages that, on the other hand, the state derives
from a better organization of the information system, and particularly
a more successful mastering of information problems.

PROF. DR. HELMUT ARNTZ was born on 6.7.1912, Dr. phil. in 1933, university
professor for comparative linguistics and history of culture since 1940, responsiblefor the German federal government's publications in 49 different languages;
President of the Inttrnational Council for Reprography (ICR) and the German
Documentation Society (DGD), Vice-President of the Federation Internationale
de Documentation (FID), Chairman of the Committee on Linguistics of the
German Standards Institute (DNA), member of the German UNESCO Comission
and of different UNESCO committees and working groups. He is also Presidentof the Society for the History of Wine and holder of the German Wine Cultural
Prize (Weinkulturpreis) 1971.
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MANAGERIAL RESPONSIBILITIES
IN INFORMATION TRAINING

by
C. Van DIJK,
Library and Scientific Information,
Royal Netherlands Academy of Arts and Sciences,
Amsterdam

Industry is for its management and operators dependent on a wide spectrum
of information from both internal and external sources. Information management
and processing is now becoming recognized as a professional activity.

Industrial managements therefore should stimulate and support professional
training for a variety of functions in the information field such as records
management, industrial libraries, information officers and information specialists.
More stress should be laid on manageriat and environmental aspects of the flow
of information.

Especially the larger firms with great experience in modern staff training
techniques should cooperate with professional organizations and where needed
provide part time teachers.

Industry should also stress its views on the importance of information use
and information transfer as subjects in all curricula of universities and other
institutions of higher professional education.

In the past two or three decades there has been a growing ,aware-
ness of industry's concern in education and training. Industry like
other sectors of modern society is highly dependent on the educa-
tional background and professional training of people who carry out
the various tasks which have to be performed in order to reach its
goals and objectives. Industry therefore has to be interested in general
education in schools and universities, as well as in courses and pro-
fessional training in specialized institutes. It must additionally give
proper attention to training on the job and internal staff training
courses. This interest has led to industry being involved in discussions
on educational standards and university programmes and to the crea-
tion of training departments within industry itself.

Education is expected to transmit between generations the culture
of a society and to inculcate the skills needed for people to function
in it.

Modern society is characterized by complexity, rapid cultural and
technological change and abundance of information. Inevitably this
must lead to changes in educational patterns and training needs. In
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universities and colleges a shift in accent is bound to take place from
the simple transfer of knowledge to the imparting of the skills required
for continued learning and handling of the information coming from
rnany sources. Industrial training departments are coming under
increasing pressure to meet the needs resulting from rapidly changing
technical and administrative work patterns, and to adapt to the chang-
ing intellectual mould of university graduates entering industry. For
this and other reasons education and training are a management
sphere of interest of increasing importance.

When comparing the organization charts of industrial and
other organizations of say a few decades ago and of today, consi-
derable changes emerge. Such changes may reflect technological and
social developments, new approaches in personnel and industrial rela-
tions; in a number of cases they also result from the grOwing aware-
ness of the important role of communication and information in the
overall conduct of business. The impact of the so-called « informa-
tion explosion P and the development of the computer as an informa-
tion machine is unmistakable.

As no business decision will he better than the information it is
based on, management information systems (MIS) have been developed.
Such systems deal mainly with financial and statistical data on all
aspects of an enterprise. It is obvious that computers can play an
important part here. At the same time the users of these systems
came to realize that in themselves they are not sufficient for well
considered decisions. In our present highly complex society decisions
in industry as in otF.er sectors of society often demand selection
of information from a variety of scientific and technological fields,
together with environmental information of all sorts. Internal -and
external reports, scientific and technical journals, and economic surveys
form an indispensable source of information both in the process of
decision-making and in the implementation of decisions. Not only
numerical but also « narrative » or « documentary » information in its
various forms is a part of the information base which industry has to
work with. The daily mass of external correspondence, internal notes,
and so on, is another important source of information. There is an
increasing awareness nowadays of the need for an integrated approach
to information handling in all its aspects and phases. Adequate man-
agement information demands information management.

Just as the flow of money and personnel, the flow of raw materials
and products acquire their own functional organizations and manage-
ments, the flow of information has to be the responsibility of an infor-
mation manager.

Integrated information management has to take responsibility for
a number of seemingly quite diverse activities. When determining the
scope of information management one is obviously inclined to think
first of electronic data processing because of the high expenditure
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involved, and of the strong impact on the organization of work in data-
producing divisions. However, full account must be taken of the com-
plete spectrum of information activities. Archives and records. man-
agement, libraries and documentation, means of communication, trans-
lation, report writing, printing and reproduction all play a vital part in
the flow of information and ask for specific professional skills.

Attention should also be given to the fact that in laboratories and
research and development divisions there often exists a kind of infor-
mal information network built up around some staff members, who
more or less act as internal consultants thanks to their communica-
tive qualities and their professional contacts outside the firm or insti-
tution they work in.

Management has to assess the information needs, the factual organ-
ization to meet these needs and its effectiveness. Well designed 0 &
M studies, function analysis and job evaluation are indispensable for
defining the different levels in information work and the qualifications
and training needed.

Once information is recognized as a business aspect in its own
right there arises the question of quality of staff. For too long man-
agements have been inclined to use libraries and other information
units as outlets for staff who are less useable elsewhere. Organizing
the flow of paper in an office, the transfer of information in an R & D
organization, the administration and documentation of a large collec-
tion of technical drawings, selection and abstracting of published liter-
ature, devising a computer program for SDI, are professional jobs
and should be performed by professionals who are paid as such. Since
one of the main tasks of an information department is to see that
information is neither compartmentalized nor profusely disseminated
in both cases information loses its value as a driving force infor-
mation staff in key functions have to be of high personal and pro-
fessional quality. It is the responsibility of management to create the
proper conditions for building up an adequate information staff and in
consequence to pay attention to education and training both before
and after employees join the firm.

Industry expects the national educational system to produce people
equipped -with the basic knowledge and skills needed for the various
tasks they have to perform. Since governments recognize the impor-
tant role of scientific and technical, information f6r industrial and
social development, they have the task of seeing to it that in academic
education and professional training information use and information
transfer receive due attention. In this respect still much needs to
be done.

To begin with, it is in industry's interest that graduates leave the
universities with the habit of making efficient use of available infor-
mation faculties, such as libraries, archives, information services, data
banks, etc. and with sufficient insight to enable them to communicate
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with the professional information- staff who are indispensable in an
organization of any size. In session two of this conference this point
will certainly receive special attention.

Industry, where possible in conjunction with relevant professional
associations, has to exert pressure to ensure that in the reform of
academic teaching, which is being sought in many countries, due atten-
tion is given in all faculties to information use and transfer. It also
has to be brought home to those responsible for national educational
programming that a coherent system of professional training faculties
for, information handling in all its phases and different levels will come
about.

Despite the' rapid development of electronic information storage
and processing, paper is still the major carrier of information. The'
structuring, the flow, the filing of documents of all sorts containing
a. company's proprietary information are still basic to all further
information handling.

Records management is a profession and well-trained staff in key-
position are a "must". Where no training in this field exists industry
should- in its own interest promote the setting-up of appropriate
courses.

It also should be urged that in courses for management consul-
tants and organization advisers the importance of the flow of paper
in an office be given proper attention as an- organizational aspect.

To ensure that a relevant selection from the present mass of
publications becomes available to those interested and that unavailable
material can be located and obtained easily and quickly via the na-
tional library network a competent librarian is needed. Industry should
stimulate and support the development of courses for special (indu-
strial) librarians, where not only traditional and new methods are
taught, but where understanding of the industrial environment is fost-
ered and user studies also occupy an important place in the curriculum.

For literature searching and reporting, document analysis and
information evaluation information officers or scientists = are
needed who have specialized both in a subject field and in relevant
information techniques. Where universities fail to provide this type of
graduate, industry should emphasize that there is such a market and
where possible support the setting-up of such 'specializations.

Although in the near future the computer will not take over or
replace the tasks of the information intermediaries mentioned earlier,
its impact on existing and future work patterns will be considerable.
Clerical routines are being mechanized, new tools for SDI and infor-
mation retrieval are becoming available, a shift in accent from litera-
ture to data documentation can be observed, and the need for more
uniformity or standardization in information handling is making itself
strongly felt. To guide these developments capable information spe-
cialists are needed who combine information organization and systems
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expertise, and computer knowledge and are able to judge the cost/
effectiveness of new and existing systems and methods.

In view of the growing importance of this relatively new function
it is not surprising that a continuous discussion is going on about
the proper content of education and training programmes for this
function. Here, industry can contribute by stating its needs and views
not least on such questions as: should the curriculum primarily be
application or science-oriented; 'hat should be the intellectual back-
ground of the students; what should be the place of information re-
search in the programmes?

Industrial management must make clear to those experimenting
with training programmes in this field that it wants not just com-
puter experts for a special field of application, but all-round informa-
tion experts with a broad scientific background, who can operate in
a complex and changing environment on the basis of fundamental
studies of a variety of subjects, i.e. graduates well equipped for con-
tinuing learning in a new and rapidly developing discipline. Not only
the scope and contents of training programmes, but also the quanti-
tative needs for the near future are industry's concern. Industry should
give its view or at least give full support to activities aimed at assessing
future manpower needs for information work.

During the next ten years the ,present shortage of competent staff
for a range of information functions will continue. As information
handling in many aspects is still in the process of becoming a profes-
sional activity, there will, in addition to university education, be ample
need for training courses and seminars at different levels for those
who change careers and take up a function in the information field as
mature entrants. In the present situation the least industry can do
is to provide active support to professional associations who are pre-
pared to take these matters in hand. One of the advantages of such
courses is that a group of students with similar interests, but coming
from different work situations with diverse experiences, is ideally suited
to the use of modern training methods. Group discussion and project
studies already successfully tried out in industrial training are excellent
methods for information training. Industrial experience could be of
great assistance here. The co-operation of industry especially the
larger companies may also be needed to provide experienced teach-
ing staff, part-time or for a limited period. Opportunities for training
assignments and for project studies in information transfer and infor-
mation use should be also offered. As the computer technology will
gradually effect, considerable changes in existing work patterns, supple-
mentary training of staff in all types of information functions is of
paramount importance. Understanding of the new technology, its pos-
sibilities and limitations, is vital for effective co-operation among all
concerned. Management of a company of any size has to make provi-
sions for the re-training of existing staff both to make them conver-
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sant with changes that will inevitably occur and to confront them
with the challenge of actively participating in the development of new
tools and methods.

At the beginning of this lecture I drew attention to the shift in
educational thinking from considering it as a simple transfer of know-
ledge to a preparation for continuing learning. This approach is of
particular importance when a profession is developing in a situa-
tion of rapid change. Managements should realize that systematic
periodic re-training is necessary in this field.

Managements that accept their responsibility with regard to infor-
mation training will find that motivation is both a condition and a
result of succesful training.
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losophy at Leyden and Amsterdam Universities. From 1936-1946 he was a staff
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archivists, information officers, etc. and he represents the Netherlands in the
OECD Information Policy Group.
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UNIVERSITY TRAINING OF INFORMATION SPECIALISTS
by

ALFONSO CARACCIOLO DI FORINO,
Consiglio Nazionale dclle Riccrche,
Pisa

The proposal is made for an integrated approach to the university trainingof information specialists which would include, besides a grounding in libraryand documentation sciences, computer, communication, management, and systemsciences. The last two are of particular importance for the design and operationof large information systems oriented towards the solution of scientific, technicaland social problems. Particular emphaiis is given to the training of researchersin the area of information sicence and the need for a strong background inmathematics, systems engineering and the human sciences.

1. Introduction

Recognition of the importance of the transfer of information hadalready begun before the First World War, but it is only recently thatit has been recognized as a basic element for economic and socialprogress.
As a consequence growing attention haS been given to the training

and educational problems in this area.
An examination of a recent FID ' survey on training facilities for

specialists in information work shows that the major part morefifty per cent has, in fact, only got under way in the last five toten years!
This growing interest is also shown by the increasing number ofpapers, review articles ', symposia and conferences' specifically dealingwith the training of information specialists. Last, but not least, this

very conference, the aim of which is to evaluate precisely, the progressthat has been made in recent years and to discuss the various aspectsof education and professional training for information work.
Between the time of the writing this paper and the present Confer-ence, many other events will have taken place, such as the IFIP confe-

rence ,in Ljubljana, the ISLIC conference in Tel Aviv and the UNISISTconference in Paris. This last event is of great significance, becauseit is a UNESCO conference aimed at making recommendations to gov-ernments, as well as to all other national and international bodiesconcerned with a general advancement in the field and greater inter-
national co-operation, in particular in scientific and technical information.
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An important item in the UNISIST programme 2 is the education
and training of both specialists and users. There can be no doubt that
tht success of the whole programme in the long run very greatly
depends on an early educational effort.

Besides these events we have also to recall that these problem are
continually under discussion within various national and international
organizations, including among the latter inter-governmental agencies
such as UNO, UNESCO, OECD, EEC as well as cultural and professional
associations such as FID, IFIP, ICSU and other organizations more
specialized in particular fields.

Further details on these matters will be reported in other papers,
but I felt it necessary to start by mentioning them here because the
university training of information specialists must be seen within this
general context and not as an isolated problem.

Education and training for information work is in fact a social
problem of great importance because it not only concerns science and
technology, but all sectors of human activity, including policy-making
and decision-making at all levels.

This is an -important point and I shall return to it after a brief
discussion of the present situation, since before any detailed discuss3on
of what should be done, we have first to establish what are the objectives
to be achieved.

This is particularly important when discussing educaticnial pro-
blems, since these are essentially long-term problems, hence a far-sigted
even if realistic view must be taken in order to anticipate rather than
lag behind technological and social changes.

2. The present situation

The present situation is far from ;;atisfactory in advanced and also
in developing countries.

Most training in information work still takes place either at work
or through short courses of a few weeks and sometimes even of a few

days. This is clearly inadequate and the need for universities to play a
greater role in what concerns both training and research goes without
saying.

The situation is particularly complex in western continental Eu.
rope. Even if some good training as well as research and development
work have been done, especially in France and in Germany, they have
usually occured in research centres outside universities, and thus have
had little impact on the university structure. Something more has been
done in the case of computer specialists: but even in this area a- much
greater effort is required to meet the Inge demand for systems analysis
and for computer experts and better qualified experts.
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In France the Union Francais des Organismes de Documentation
(UFOD) and in Germany the cc Lehrinstitut fiir Dokumentation inder
Deutschen Gesellshaft fur Dokumentation u (DGD) are particularly ac-
tive: but neither of them are university institutions. As a consequence
although France and Germany are to be considered as advanced coun-
tries in documentation and information work, there is a need for
greater university participation.

In Italy the situation is worse, since a well-established body
which deals specifically with information work and dccumentation does
not yet exist. As for universities we have to mention the recent estab-
lishment of a full four-year graduate course in «Information Science >> at
the universities of Pisa, Bari and Turin. Despite the name, these courses
however, are mainly courses in Computer Science, or informatics, rather
than in Information Science and documentation. They offer, however,
an applied, mainly business-oriented, option which includes courses in
automatic documentation and machine processing of natural texts and
of non-numerical information.

Rather different and much more advanced is the situation in the
UK: see 3, 7. important developments started in the UK even before
the war and have continued with strong co-operation between leading
Universities and the very active Association of Special Libraries (ASLIB),
the syllabus of which has become the basis of most curricula particularly
for undergraduate and post-graduate training. In the UK a clear distinc-
tion is usually made between information scientists and information
officers, to be further distinguished from both librarians and computer
scientists, and computer experts at the professional level.

Somewhat more confused, but very lively and rather advanced, is
the situation in the USA: see 4,5, which has been strongly influenced by
the exceptional development and rapid diffusion of computers in that
country. Major efforts in the USA have been made above of all in the
area of computerized infcrmation and retrieval systems, and also (partly
a consequence of extensive developments in management and system
sciences) in the area of library automation and in the planning of libra-
ries and technical documentation centres. A full account of the situa-
tion in the USA can be found in the well known series Amine! Review
in Information Sciences'. A most interesting analysis of the situation
in the USA has recently appeared in the Journal of the American Society
for information Sciences which describes the results of a detailed investi-
gation of the actual content of courses concerning or related to Infor-
mation sciences which was performed in order to obtain a possible mo-
del for Information Science curricula.

The situation in Eastern European countries also appears rather
advanced. Major developments have occured not only in the USSR with
its famous VINITI (all-Union Institute for Scientific and Technical In-
formation) which gives a post-graduate doctoral course in scientific and
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technical information with three main specializations: scientific and
technical information; computing technology; structural and applied
mathematical linguistics, but also in some smaller countries like Poland
and Czechoslovakia, which are quite active on the international scene.

Furthermore.the developments in India are worth mentioning. These
have been stimulated by the extensive research in the area of classi-
fication on which S. R. Ranganathan has been working since 1933.

The preceding summary of the present situation in no way pretends
to be anything more than a brief introduction to our discussion: it
is in not complete and is intended merely- to show that there are great
variations among the various countries, and a general need for devel-
opment and co-ordination.

Further details can be obtained from the previously mentioned FID
report' which contains an almost complete list of all the courses with
their programmes in the various countries.

3. Science, Society and Information

A most salient feature of the present time is the growing conscious-
ness that the entire social and economic progress of mankind, extending
even to the very problem of man's own survival, will depend more and
more on our capacity to apply the methods of scientific research to all
human problems and in particular to those concerning a careful manage-
ment of natural and human resources.

This implies a change of attitude towards science and scientific
research which can no longer, or at least not only, be viewed as self-
supporting activities oriented towards goals of a speculative nature, but
must be seen rather as a basis for constructive actions aiming at the
solution of economic and social problems.

This attitude has been clearly recognized by the UNISIST report
as the deep root of present day changes in the organization of science.

a In contrast to the compartmentalization of science in the nin-
teenth and early twentieth centuries into academically defined disci-
plines, large scale public funding of science for social goals, energy
sources, food supply, health and national defence, has resulted in
what has become known as 'mission-oriented' research. Perhaps
'problem solving' would be a more appropriate term... »2.
There is, in fact, no doubt, at least from a social point of view,

that the ultimate value of science and scientific research is its applica-
bility to the solution of human and social problems.

This factor shapes 'the entire information problem, since problem
solving is a typical multi-disciplinary activity, based on the collection,
analysis and evaluation of all available relevant information.

It shows also the very close relationship between management and
information sciences, since the main functionS of mannement, policy-
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making and decision-making, are based on the same operations i.e. col-
lecting, analysing and evaluating pertinent information.

The progress of science and the increasing usage of the scientific
method in solving economic and social problems imply the need for
handling an increasingly large amount of data and information.

Fortunately, modern communication and computer based informa-
tion processing techniques are providing new basic tools for the de-
velopment of aufdrnated and semi-automated information systems,
capable of meeting the growing demand for information and the
solution of more and more complex problems.

Information science cannot be reduced to computerized informa-
tion systems, but computer technology has entered the information
world once and for all' as a basic component.

We must, furthermore, realize that we are only at the beginning
of this new era: much progress still has to be made before we can
achieve a satisfactory integration of the various components of the in-
formation world into a « total inforrhation system » as envisaged by
Calder:

a think of a- system incorporating the computing, publishing, news-
paper, broadcasting, library, telephone and postal services of the country
together with large slices of teaching, of governments, of industrial and
commercial operations and of many professional activities >> 6.

This quotation has been used by an 'OECD group of experts, entrust-
ed with the examination of the implications of developments in the
areas of information computers and communication from a global point
of view.

It will probably require much time and much research and de-
velopment work before we reach such a total information stage. But
there is no doubt that we are progressing in this direction as the only
wa7 of solving the ever growing problems posed by technological, pro-
gress itself as well as the growing need for social security, welfare and
prosperity.

A major role in this respect is to be played by universities for what
concerns both specialists' and users' training as well as general educa-
tion at i research in all aspects of information science and technology.

This is an important point which can hardly be over-emphasized,
since universities cannot and must not renounce their institutional role
of being a central focus for educational problems and for the advanc-
ement of science and technology.

4. The scope of information science

A discussion on curricula in information science should be based,
at least in principle, on a clear understanding of what is to be meant
by that term.
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This is not an easy task, because there is still little agreement among
experts as to the content and scope of information science, and the
nomenclature used reveals great variations among the various countries
and sometimes even within a country.

A first possibility is to consider information science in a rather
strict sense as roughly equivalent to 0 documentation science », i.e. as:

« the body of knowledge concerned with the technologies for infor-
mation transfer in science and technology » that 0 includes besides
librarianship and information work (as a professional), some
more modern branches such as linguistic analysis, computer sci-
ence, etc. as applied to information transfer » (UNISIST Glossary).

A much broader approach can also be taken. It consis,s in consider-
ing the concept of information in its widest sense, and including within
the subject matter of information science the study of all parts of
linguistic and non-linguistic communication, as well as the study of
natural and artificial devices capable of producing, storing, transmitting
and utilizing information, and, in particular, giving special consideration
to the study of the human and social uses of information.

These two approaches are indeed quite different at the professional
level. And -both appear unsatisfactory. The first one because it takes
into account only one, even if the most important, aspect of the inform-
ation world, i.e. documentation, and would -exclude many other people
who at the professional level are indeed working in the information
field and in particular on the design, implementation and management
of conventional or computerized information systems. The second one
because it is Teally too broad for practical purposes,

The situation is different from a research-oriented point of view
since here the problem is to permit all possible approaches and in par-
ticular a tally multi-disciplinary approach as the only way to cover all
aspects of the information problem.

The preceding remarks show that the problem of finding the right
place for information science with respect to the other sciences, and sub-
sequently its place within the present-day mainly disoipline-oriented
university structures is a complex multi-faceted problem to be considered
from a -number of angles.

Following a general trend, I shall therefore divide the problem and
distinguish three main areas:

general professional training in information science and related
areas

training of discipline-oriented experts, specializing in the applica-
tions and implications of infOrmation science and information
technologies in their specific field
training for research-oriented information scientists.
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The discussion is limited to the training of information ipecialists,
since the users' problems will be dealt with in the second session of
the conference. The two problems however cannot be entirely separated
since they are strictly complementary, which has obvious important im-
plications for information specialists.

5. General professional training in Information science

As is well known there have been (and there still are) two"wo main
approaches, particularly in the U.SA., to information science.

The first one is centred on library science which sometimes has been
considered as encompassing information science, sometimes as included
in it. The second approach is centred instead on computer science,
considered as the general science of information-processing technologies
and methodologies.

By recognizing the basic role that documentation plays in all sectors
and the growing importance of automation in library administration and
documentation technologies, we are led to consider these two approa-
ches as complementary, rather than antithetic.

According to this view library science and computer science ap-
pear as two largely overlapping areas, of which the intersection may
be defined as the central core of information science. We can charac-
terize this central core as including all items concerned with the struc-
ture and properties of information-handling systems and devices.

This can be illustrated by the following diagram

DIAGRAM

that shows that information science can be considered either as a com-
posite discipline corresponding to the common intersection of library
and computer science, or else as an independent discipline which is
basic to both fields.

According to a more recent view a third area should be taken into
consideration: i.e. management and systems science.
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This is true also for two complementary reasons: first, because
information analysis and information prgcessing are basic elements of
management techniques: second because, conversely, systems an'alysiS
and modern management techniques play an essential role in the design
and the efficient operation of complex information systems including
libraries, documentation centres and all sorts of computerized data
banks and data processing systems.

We are thus led to consider. information science, as shown in Dia-
gram 2 as the common intersection of three large areas:

LDS: Library and documentation sciences,
CTS: Computer and telecommunication sciences,
MSS: Management and system sciences.

DIAGRAM II

According to this diagram it is possible to consider information
science either as the central core possibly extended in one or more
directions, or else as an option within any of the three basic constituent
areas.

Although all models of this sort are of only limited value, it is
interesting to note that we can 'give a precise interpretation to the
intersections of only two of the basic constituent areas. There are three
such areas, indicated in the diagram with the symbols LA, MIS, AIR and
which can be interpreted as:

LA: Library 'administration,
MIS: Management information system,
AIR: automated Information storage ands retrieval.

The preceeding discussion on the relationships between information
science on the one hand and library, "computer, and management -sci-
ences on the other is in close agreement with the results of the previously
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mentioned American investigation about the actual content of curricula
in Information science, and also corresponds closely to the typical

4
content -of -many well - balanced courses in information Science,

This is not surprising;Siricellie,three main areas previously consider-
ed may be seen as a broad and modern coverage-of fife- -three main_
facets of all information systems: information content, tools and tech-
nologies, systems organization.

The preceding analysis is far from complete. It seems indeed to
omit a number of factors which must be considered as basic for in-
formation science, and in particular:

1. Human and social sciences

2. Logics and linguistics

3. Mathematics and statistics.

Their absence, however, is more apparent'than real, since human and
social factors are a basic component of the three main constituent areas,
whereas logic and linguistics are main components for both and library
and-computer sciences, and finally, mathematics and statistics are basic
components of management and computer sciences.

It would be difficult to over-emphasize the importance of all three
factors as necessary for an adequate training for information work,
since they are not simply required for background knowledge, but as
basic tools for actual professional work.

The general scheme outlined here refers to a number of possible
approaches to the training of variously oriented information specialists.

In particular it contains two approaches which are particularly
relevant to professional training for information work: one is based on
a basic curriculum in information science, the other on a curriculum
in library science both of which must include a fairly extensive treat-
ment of the following items: basic documentation techniques, planning
and management of large information systems and data banks.

All the preceding possibilities have been considered here as suitable
for graduate studies and training for professional work at a graduate
level. But they obviously can be extended to post-graduate training.

The present scheme does not contain provisions for a specialized
training in information work oriented towards a specific subject area.
In principle it is possible to complete a training with additional consider-
ation of the special problems arising in particular scientific and
technical areas. A more convenient approach is, however, to acquire a
basic knowledge of a specific area and to complete the required addi-
tional knowledge in information science.

This will be discussed in the next section.
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6. Training for Discipline-Oriented Information Specialists

As previously remarked information science is not only a discipline
of a composite nature, but is also basic to all other disciplines and
areas of activity.

We can illustrate this by reference to the following diagram which
-shows -it ftwination science econsIdered-hczce. with itsa-tree...main -consti,
tuents: library and documentation, computers, management and systems
sciences) as an independent discipline intersecting all other disciplines,
which are grouped here for convenience in five major sectors:

a. natural sciences

b. engineering

c. human and social sciences

d. liberal arts

e. information sciences.

It is interesting to note that the fifth sector is information science
itself. This is so obvious that it might have been omitted, but I have
deliberately introduced it here in order to stress the fact that infor-
mation science technologies and methodologies are a universal element
with respect to all other disciplines, including its own.

DIAGRAM III

Natural.
Sciences

Engineering

Information
Science

Human and
Social Sciences.

Liberal Arts
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This fact has two major consequences of a general nature:

1. that some knowledge of the basic principles of information science
ought to be a part of general education at all levels;

2. that additional knowledge relevant to the specifid application of
information science and technology in a given subject area should
form a part of education and training in that specific area.

These points have recently been stressed several times in relation
ivit1 rth-2-.general education in the computer area. But it applies more
generally to aircbnaro,nents of information science, i.e. it applies also to
documentation and management problems -which are of general interest.

A detailed discussion of these points belongs to the second session
of this conference, concerning the training of users, but I have to men-
tion these problems here because they have at least two implications for
information scientists:

The first reason is that this problem today is still underestimated
and it is the task of information scientists to produce further evidence
on the fundamental nature of information science.

The second reason is that although users can be considered as at
the remote end of an information system, the objective of an information
system itself is to serve the users' needs.

It is therefore also a task of the information specialists to ensure
that the information systems they are setting up have been planned to
meet users' requirements and in particular facilitate their interaction
with the system.

This is an important requirement, which requires in turn that infor-
mation specialists are capable not only of satisfying users' explicit needs,
but also of anticipating them, taking into account the users' psychology
and social habits.

The preceeding remarks are all of a rather general nature and must
be supplemented by some comments specifically concerning the training'
of « subject-oriented information specialists ».

By this term we mean people who are ,basically Specialists in a
specific discipline and need or want to .spedialize_ in,,the dg'.elOpment
of the application of information science, methodOlogies.

The type of training may depend on the_type of work-envisaged.
This may be Iiinited in fact to the reviewing, 'abstracting and

indexing of documents in their own field. Or it can,,go as far as the
responsibility for the creation of a dedicated information system or
for setting up particular tools such as a theasurus or the implementation
of a mechanized information- retrieval system.

In all such cases the training required is a truly formal training
in information sciences, of a quality similar to that described in the
previous section. It should comprise a general coverage of all items
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belonging to the central coreOf inforthalion,s6ience,*a§ well as a deeper
study of a selection of topics, dependent on the particular type of work
intended. This is the most AeSirable approach, particUlarly for infor-
mation work in science and technology.

But this approach is only possible if a post-graduate course in infor-
mation science is available, since the required training. has to include
exactly what has been described in the previous paragraph as the central
core for information science.

This is a most important remark because it is probable that in this
area there exists a large demand for specialists, with adequate training
that cannot'be provided by short courses, which are most frequently
of an introductory nature.

7. Training for research

Research in information science is challenging but difficult. As
has been previously remarked it is practically a limitless area. It em-
braces, among many other subjects, an extremely varied range of topics
such as:

philosophical or epistemological studies on the nature of know-
ledge,

formal and empirical studies concerning the syntax and se-
mantics of natural and artificial languages, and their inter-rel
tionships,

the pragmatics of natural and artificial languages, with special
reference to descriptive languages, command or programming
languages, conversational languages and question-answering
systems,

artificial intelligence problems in such areas as:

1. pattern recognition, classification of linguistic and non-lin-
guistic information;

2. machine handling of natural texts for 4 ialysis, abstracting,
translating purposes

abstract and behavioural models of communication
generation and dissemination of scientific and factual infor-
mation
optimum design of information systems
development of criteria for evaluating systems performance and
analysis of the adequacy of such criteria.

The preceding list gives only a few areas of promising research.
It is however absolutely essential to give a word of warning. Research
in all these areas is difficult and it often 'requires a solid background
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in logic, mathematics and general scientific methodologies. Much.. of
the research just mentioned is of a basic experimental nature: this
however must not be confused with uncritical empiricism.

In a recent paper concerning basic research on the information
retrieval problem J.E.L. Farradane said:

a There is clearly a need to return to basic research; the empiricism
of the last twenty years is no substitute. Accurate mathematical
and statistical procedures will be necessary in research; and se-
mantics theory must be made more exact. Above all, we must
make the information problem an area of scientific study » 8.

Very similar recommendations in rather stronger terms. have been
recently made in a still unpublished OECD report on fundamental
research in Comptiter Science.

That report emphasizes in particular, the need for extreme caution
in the area of artificial intelligence and the necessity of avoiding that,
under the pressure for immediate highly rewarding results, projects are
financed without any serious preliminary investigation of their feasi-
bility. In the past, omission of this has resulted in large scale failures
which have had a strong negative influence on the general development
in the field.

As is well known one such case has been mechanical translation.
It soon appeared clear, at least to the more competent, that syntactical
analysis was insufficient. The idea that semantics would offer the
solution was a rather natural second attempt. The trouble is that we
had and we still have little more than a name for denoting the obscure
laws which relate an expression to its meaning.

I will take this opportunity to draw attention to a 'problem which
is of great importance in linguistic studies, but has received little consid-
eration particularly as regards natural languages. This concerns the
faot that natural languages, just as most programming languages, are
complete linguistic systems capable of mixing up sentences and local
meta-linguistic rules, such as definitions, loyal abbreviations, expla-
nations of the intended, local meaning of certain expressions and so
forth. This problem is also connected with the problem of recognizing
whethe" -1 a given context a certain statement is used to define a pro-
perty c relation or else for stating that the considered relation
actually is valid in a given case.

Many similar problems arise in the retrieval problem, automatic
indexing and so forth, all of which eventually belong to the large area,
of artificial intelligence. Much progress has been made in the last years,
particularly in understanding That most problems in artificial intelli-
gence do not admit of a perfect solution. After all, also men are intelli-
gent, at least as far as being capable of solving complex problems, if
only from time to time!
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This is not to say that these fields must be abandoned: on the
contrary I believe: at they are extremely interesting areas for basic
research but not for immediate development work. Here the need is
for first class human intelligence more than for money and huge teams
of poorly trained researchers.

Another major research area concerns the design, analysis and
evaluation of information systems. The problem of designing an opti-
mum information system would be, at least in principle, relatively easy
if one could follow straight forwardly the following procedure:

1. identify users' needs and habits

2. define an abstract functional model of the system and identify its
functional components.

3. determine a concrete optimal implementation of the abstract model
developed under (2).

The problem is that although much experience has been gained
in practice, not only do we not know how to solve these problems,
but we do not know how to formulate them exactly.

What happens in practice is that by starting from a vague formu-
lation of users' needs and then proceeding through an iterative proce-
dure which re-cycles the various steps the point is reached when the
process (mainly guided by common sense, good judgement and much
practical experience) converges with a reasonable solution.

This situation is not really exceptional and is indeed the rule for
all sorts of engineering systems of some importance. A major difficulty
however is encountered in this area since the preceeding process is
typical in engineering lind we certainly do not yet know how to handle
engineering problems concerning a substance as intangible and imma-
terial as information.

This last remark shows the deep roots of the main difficulties of
information science, since they appear as a mixture of philosophy,
logic, psychology and engineering. The engineering character of infor-
mation science not only concerns the 'hard' part of an information
system (the so-cAlled 'hardware') but also its 'soft' component, which
besides computer programs 'includes all sorts of procedures and spe-
cifications all of which must be constructive, (in the sense of mathe-
matical logic), efficient, and economical.

The present discussion does not contain direct indications on how
to formulate training courses for research in information science. It
is, instead, specifically directed to drawing attention to the importance
of a very sound background in mathematics, systems engineering and
human sciences, to basic research in this area.
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Professional curricula of the various types mentioned earlier, if
given at a post-graduate doctoral level are all acceptable provided they
are strongly oriented towards an effective training in scientific re-
search, and aim at training people to be as rigorous as mathematicians
and as effective as engineers.

8. Conclusions

In the present paper, which is mainly intended as a basis for
discussion, I have distinguished three main areas:

General professional training of information specialists

The training may be based on either a central core consisting of the
common intersection of the three main constituent areas of informa-
tion: i.e. library and documentation, computer and telecommunications,
management and systems science, or as an option within any of these
areas. It is essential, however for information work in the scientific and
technical area, that enough library and documentation subjects be
included in the curriculum.

Discipline-oriented information specialist

This type of training can be obtained by adding to a basic curricu-
lum in information science enough training in the intended special
domain. Vastly preferable is a post-graduate curriculum in information
science, after graduation in a specific discipline.

Research-oriented training

No specific indications are given, except those common to the gen-
eral training for professional information, work. However linguistics,
systems analysis equivalent to that required for research-oriented cur-
ricula in exact sciences which are mainly mathematically-oriented, and
a strong background in mathematics, logics and statistics are considered
essential.

Strong emphasis is also given to the engineering aspect with re-
spect to both the hardware and the software (procedure, organiza-
tion) of information systems.

No specific recommendations on the way to implement the above
have been considered. It can be done in a number of ways depending
on local circumstances and traditions. What is important, however, is
quality and above all flexibility as regards changing the structure as
needed in order to keep pace with progress and to take accumulated
experience into account.
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EXCHANGE OF TRAINEES AND TRAINING PROGRAMMES

by
FRANcOISE CESTAC,
Union Francaise des Organismes de Documentation - UFOD
Paris

The term exchange regarded here as a contract by which two parties are
giving each other something is-applied to the relationship trainers-traineees in
the field of information-science. UFOD's teaching principles are based upon a non-
directive pedagogy.

This paper deals with the exchange programmes of UFOD throughout the
world which are organized in France and in foreign countries around the abilities
and interests of the trainees.

The discussion of the psycho-pedagog,:al .ispecis of the trainees' behaviour
is developed. The need for striking a balance baz,..cen the desire for producing
an elite and equalizing levels of knowledge with eegards to differences in men-
talities, socio-cultural backgrounds, is undeiliticd.

Nowadays, the number of individuals who wish to be trained or
undergo further training is more or less idt.ntical to the exponential
growth of information. One has but to read statistics concerning this
matter.

In our field of .information science, the problem is important be-
cause it has a ,close relationship with the concept of information, and
indeed with its fields of application. It would be useless to attempt to
explore this vast territory. Let us content ourselves with this concept
of scientific information, covering specific functions such as:

detection (gathering)
identification
abstracting
dissemination
storage of data and documents.

Let us suppose that the above outline is of intc.rest to a sufficient
number of documentalists spread over the world, and that they wish
to exchange their ideas and experiences in this field.

I. What do we mean by exchange?

The world, no one denies it, is divided into ,five continents, but
also into great zones. Spoken languages and dialects are many. To
these spoken linguistic masses are added ivritten-linguistic masses the
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number of which, if not the quality, is very difficult to measure in
spite of statistics relating to publishing.

The term «exchangeD taken in its wider meaning: « contract by
which two parties give each other something » brings to mind two
concepts linked with the birth of information. It is a matter firstly
of language, the fundamental medium of communication. Moreover,
we are aware that this language constitutes the very basis of our
profession, because in the particular meaning. of « documentary lan-
guage D, it is a tool of mediate communication, useful between human
beings and authors of documents. Secondly, there is writing. The
propagation and the evolution of writing are a particular case of ex-
changes between peoples.

Like industrial techniques, on the one hand, and institutions on
the other, writings either do .or do not borrow their form or represen-
tation from each other owing to circumstances or modes of contacts.
The causes of exports and imports, modes of contagion, adaptations
to more or less new forms have depended on many conditions (geo-
graphical contiguities, means of transport, warscolonization, the found-
ing of empires, resistance movements and national renaissances, the
expansion and recoil of great movements of ideas) which have
expressed themselves in written texts.

This has led to the recognition of opposition between the spirit
of generalization resulting from more or less coherent material con-
ditions, and of particularisms which have subsisted or which have
been created.

Thus we have supposed that all over the world the problem was
the same: to subdue written linguistic masses, that is, for some people
to produce information, and for other people, to process and dissem-
inate it. This cannot be done empirically; that is why, teaching of
librarianship and documentation at a national level has existed for
many years. Being contained within their own borders has not seemed
sufficient to the different countries who have thought that in addition
to exchanges of documents, there could also well be exchanges of peo-
ple leading to exchanges of ideas.

II. Exchange of people and ideas

1. The birth of exchanges

Let us take the case of our organization. L'Union Francais des
Organisms de Documentation an association created forty years
ago. Since the beginning, 'NOD has thought about the problem of
gaining. The courses given were oral courses. limited only to the in-
habitants of Paris, or to those willing to travel to Paris. However this
form of pedagogy appeared- insufficient. After years of experience,
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UFOD decided to provide an entirely written course. The advantages
of this solution (which we described recently: International Confer-
ence on Education for Scientific Information Work. FID-ASLIB, Lon-
don, 3rd-7th April 1967) appeared to be:

possibility of transmitting an important amount of information
in a relatively short time with the minimum of distortion;
possibility of making extensions and additions compatible with
the developments of science and techniques;
possibility of having contacts with Parisian, provincial and
French-speaking audiences in foreign countries.

This written course, constituting the raw material of the training
offered by UFOD, ought to be known and disseminated. It is then
through contacts and information networks that thn principle of the
exchange of trainees is born. It can also be said that it is born from
travels made by UFOD officers, on the one hand, and from missions
in France by those of documentation centres from different countries,
on the other. -

To date nationals of the countries listed (by continents) below
have had the possibility of following the teaching dispensed by UF011:

Algeria, Angola, Ivory Coast, Dahomey, Egypt, Mali, Morocco,
Mauritania, Central African Republic, Senegal, Tunisia, Togo.
Madagascar
Canada, United States
Argentina, Brazil, Colombia, Venezuela
Iran, Japan, Lebanon, Cambodia
Federal Republic of Germany, Belgium, Spain, Greece, Hungary,
Italy, the Netherlands, Poland, Romania, Czechoslovakia, Yugo-
slavia.

To these foreign participants, we can add officials of international
organizations such as UNESCO, the European Economic Community,
the International Labour Bureau, the International Institute of Tele-
communications, OECD.

Exchanges. are made at two levels:
courses given in France to foreign trainees
courses and seminars given by UFOD in foreign countries.

2. Organization of exchanges

A. Foreign trainees coming to France.

i. General structure.

Apart* from the correspondence courses that a student not residing
in Paris can take (teaching completed by ten-days oh-the-job stay in
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France, at Royaumont Abbey), the training organized by UFOD, partic-
ularly for its foreign audience, is the following:

attendance at oral courses (evening courses);
on-the-job-stay in a firm chosen-by UFOD, completing on a prac-
tical plane what has been taught at a theoretical level;
on-the-job-stay in firms and institutions chosen by the trainee
himself, and generally corresponding to his present and future
activities;

short one-week training sessions in small groups, with case-
studies, discussions, meetings;

visits to organizations, companies etc.

Curriculum-

The characteristic of UFOD's teaching is its « receptivity » towards
other fields of knowledge we shall call Q associated fields ».

Twelve years -ago, UFOD, it seems, was the first school of docu-
mentation to introduce psycho-sociology in its programme. Starting
from the outline of -its above-cited five documentation functions it
is at the first level detection that it has inserted the concept
of « communication A. In order to study the documentalist's behaviour
in groups (either a small group or a big group such as a firm), UFOD
has included courses devoted to the study of different types of meet-
ings, including practical work and case-studies. This was an example
of non-directive pedagogy. It has been the same thing for information.
It was not possible and this we proved to limit the teaching of
documentation solely to the study of documents, their handling, proces-
sing and storing. Documentation being but the support of information,
it was necessary to analyse the different aspects of information. How
many schools of thought have grown up around these three concepts:
communication, information, document: Lion! It is here that the word

exchange » again assumes its full 'rimming when this or that person
wants to prove that communication is the medium of information or
vice-versa. While I do not want to over;.oad my paper with details, I
should, though, like to refer to linguistics, data calculation, studied in
relation to abstracting, the dissemination of ideas (through public
relations, advertising, exhibitions) and ergomatics applied to documen-
tation.

T n concluding this section I want to emphasize the fact that our
teaching is based on the transfer of information on the information we
collect, acquire, and disseminate on behalf of our audience. Conven-
tional and information aids complete these written data.
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iii. Attendance at training-courses.

There, are two kinds of students following these training courses:

Isolated attendees: who have heard of these courses and come to
France on their own initiative. This is a rare occurence.

Attendees (delegated) sent by their governments or firms. These
students generally come through the intermediary of the following
organizations:

Association pour l'organiSation des stages en France (ASTEF)
Centre International des Stages (CIS)
Commission Nationale pour 1'UNESCO.

These organizations take charge of 'the foreign students, give them
grants, contact the firms or institutions likely to accept them and
make their living arrangements.

B. Courses, seminars, lectures given by UFOD in Foreign Countries.

As I said previously the principle of these exchanges arose-out of
it:* foreign travels and missions made by IMOD leaders. Without
presenting in detail the structure of the courses and seminars (a booklet
gives all information about that), I should like to say that the exper-
iments of UFOD in the matter of courses and seminars given in French
in foreign countries, took place thanks to the invitation of universities,
academies, chambers of commerce, national centres of scientific, tech-
nical and economic information especially in Iran. Hungary, Poland,
Czechoslovakia, Yugoslavia and Canada. Two propects are presently
being carried out with some Amerimn universities..

i. Living conditions.

The first contact :hat a foreign trainee has with the country he
will stay in is, in mos. cases, the airport. We find this ordinary ret..ark
in many reports of students. It is therefore important to ensure that
every student is provided with the best possible conditions for his
stay, taking into account some very important factors such as: differ-
ences in mentalities, habits, climates, languages

The conditions requiring the greatest care and supervision are:
arrival and settling in
material living conditions: lodging, relaxation, other expenses.

At this point I should like to draw the attention of governments
and organizations responsible for students to this question of money,
because very often the grant allocated does not really correspond to
the cost of living in the country visited.
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contacts with professional circles linked to the training the
student will receive;
contacts with private circles (when it is a matter of a long
stay), organization of leisure time

Having thus presented- the environment, what is the real « profile »
of the trainee?

This I think can be perceived from the following elements:

ii. Aims of the training.

Position in the country.

Generally speaking the trainee works in the institution which sends
him overseas.

How has the trainee been informed of the existence of such training
courses in the field of technical co-operation? Did he himself decide
on the organizatien he would like to stay in?

Aims foreseen prior to training.

The trainee generally wishes either to receive a complete theoreti-
cal training, or to procede to an exchange of ideas in some particular
fields in view of a change of position or -a new orientation in the
activities of his own organization.

iii. Pedagogical aspects.

During this period of training, some pedagogical aspects are worth
noting:

organizations where the training took place
studies and works carried out in accordance with the trainee's
wishes

difficulties encountered in work (linguistic, technical, human
difficulties)
'profit from the training: or both professional and human

iv. Trainee's return to his country.

Once back home, will it be necessary for the trainee to maintain
contacts with the professional circles he worked in?

This question is very important. If the training has been positive,
the answer will be positive. If it has not given the trainee what he
sought, it will of course be negative.

This leadt to the formulation of the problem in terms of:
input: what he recOives
output: what he transmits.
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AI every affective, religious, professional level, exchange is practis-
ed. Why should there not be an exchange « from trainee to trainer »?
In this context the experience of one of our students from Lebanon
is- pertinent.

After one year's training in France, this student went to the United
Kingdom and to the United States. On our advice she met a professor
of scientific information who advised her to go to Canada. There she
met the titula-r head of the Town Planning Department of Montreal
University. This department's laboratory team was elaborating a the-
saurus of building. Returning to France, she brought with her
without realizing it critical elements of great help to the work of
French resear,:aers, who had been quite unaware that research similar
to their own was in progress in Quebec.

As a matter of fact, these input and output conditions are different
for each trainee, keeping in mind differences in mentalities, socio-
cultural levels etc- This leads to the question as to whether, at a train-
ing level, it is a matter

of producing an elite

or equalizing the levels, on the principle ..that no one must be
last.

What is needed is a differential training which avoids transmitting
too advanced techniques to mentalities or institutions not yet ready to
receive them. An attempt must also be made to g escape » from a too
rigid framework. in fact, if during the first year courses the know-
ledge to be acquired is confined within the scheme of the five docu-
mentary functions mentioned earlier, we try in the second-year courses
to en;arge the structures by studying the problem as a whole, rather
than e-7umentation applied to this problem: for example, political
science, graphical semiology, economic and social development, futur-
ology. Nevertheless we value a theoretical training in information,
because it is the only common language that can be found for fruitful
exchanges between countries and between the future managers of
scientific information.

FRANOISE CESTAC is Executive Director of the Union Francaise des Organismes
de Documentation, Professor at the UFOD-School for Information Science,
Chairman of the French Committee on the Terminology of Information, a Member
of the FID Committee for Education and Training, President of the Zonta-Club
of Paris and Permanent Observer of Zonta-International to UNESCO (NGO).
She is the author of several papers on informaticrt science, the latest being

Contribution de la nc-malisation a la resolution des problemes doctunentaires ',
Courrier de la normalisation, (223), Jan. Feb. 1972, p. 31-35.
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'P-
ik: b. consideration of the level of education and of the mentality of t7

information users.

MINIMUM INTERNATIONALLY AGREED STANDARDS
IN INFORMATION TRAINING

by
JADWIGA MARCHLEWSKA,
Institute for Scientific, Technical and Economic Information (CIINTE);
Warsaw

The problems of the transmission of information from- the point of -view of
the present users' needs and conditions are analysed. The 4ifferent categories of
scientific information workers and their respective tasks are considered. The first
group is the workers engaged in basic information activity; the second group
cot:taws all the information workers concerned with the research on information
theory and techniques; the third group is represented by scientific workers. Per-
centages are given for these categories. The training progranime at university
and course levels is given with minimum requirements for subjects taught as
well as numbers of teaching hours.

I. Introduction

At the FID/ET meeting, 21st-23rd May, 1969 at Lancut, Poland, a
collective work 1 was presented, based on the analysis of curricula used
in the following countries: Bulgaria, Czechoslovakia, 'France, the Ger-
man Federal Republic, the German Democratic Republic, Great Britain,
Hungary, India, Poland, the USSR, the USA and Yugoslavia 2.

The basis of these model programmes was the thesis that the major
goal of modem active information is the transmission of information,
in the most efficient way, from creator to user, in conformance with
the user's needs.

The transmission of information with a view to the actual needs
of its users requires:

a. knowledge of present and expected future needs, based upon their
functions and upon the actual activities these ,imply (eventually
upon their focus of interest). This is the decisive factor with regard
to the amount of information needed.

This requirement necessitates a classification of users, first into
categories and secondly into particular groups 3;
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Supplying active information is only possible if a scientific infor-
mation worker is very well acquainted with the concepts of research
conductedby scientists, as well as with the plans for the development
of a particular enterprise, or a particular branch of industry, i. e. with
what we call « information for perspective planning D. Appropriate ac-
tive information may inspire new ideas and new plans of work. Also
the forms of transmission of information should be adapted to the
level of education and the mentality of information users. In more
extensive programmes a considerable number of lectures are dedicated
to the item « users' needs ». The lectures are preceded by others on
sociology, and pedagogy.

Emphasis given to information activity and to the fulfillment of
the needs of users, which exerts an important influence on the remaining
tasks. This involves primarily the preparation of secondary documents
on the basis of primary ones. Information contained in a primary
document should be selected according to the needs of a given group
of users, since a piece of information which is very useful for one
group may become an « information noise » to another:

A selection of information .corresponding to the needs of the user.;
necessitates the use of an appropriate information retrieval system.
All such systems have their own information retrieval language, based
on one of the welf-known systems of classification: subject, systematic,
and sometimes formal classification. The selected system of informa-
tion retrieval thus determines the method (and the appliances) used
for storing the processed information..

Independently of the above, a scientific information worker suould
be well acquainted with the storing of information sources, which he
should collect on the basis of selection according to the. current and
anticipated demands of users.

II. Categories of scientific information workers

On the basis of the above-mentioned assumptions, the activity
of scientific workers can be divided into three groups: the first group
of functions includes:

The selection, classification and documentational processing of
primary documents; the selection and transmission of processed
information according to the differentiated needs of groups of
users; initiating activities connected with information within the
scope of riwn eduCatioi, and of the serviced field of science or na-
tional economy.

Persons engaged in this work are called « Group A: workers in
basic information activity ». They should have an academic backgroUnd
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in a defined discipline and an additional specialization in: the field of
information, acquired during post-graduate studies or in basic courses,
followed. by advanced ones.

The number of persons in Group A which is directly engaged in
providing information to the users is the largest category amounting
to sixty to seventy-five per cent of all information workers.

The second group of functions includes:
The selection of appropriate information retrieval systems and of
working methods and technical media for tasks performance in
specified conditions of scientific, industrial or niagement activi-
ties; taking into account the economic aspect; 'the supervision of
he indexing' of documents, the editing of processed information,

the transmission of information by written and audio-visual
methods.

These activities should be performed by specialists with an aca-
demic brackground (M. A. or M.S.) in the field of information science
or library science in close collaboration with the workers of Group A.
They are called « Group B: workers in basic scientific information
activity ».

The number of persons belonging to Group B represents from
twenty to thirty per cent of all information workers..

The third group is concerned with the research on information
theory and techniques.

This work must be performed by specialists graduated in the field
of information or library science and specialists from other disciplines
such as logic, modern mathematics, electronic data processing, commu-
nication of information, sociology, psychology, pedagogy, etc., who
have had special post-graduate training (or have completed courses)
in the field of information. They constitute « Group C: the scientific
workers ». Their number amounts to five to fifteen per cent of all
information workers.

The particular-`proportions between groups A, B, and C will be
largely dependent upon the degree of development of the information
science and upon the organizational form of information services.
Nevertheless, the core of people employed in basic information ..ctivities
should be composed of specialists with an academic, directional back-
ground, supplemented by special training in information science.

For the work of groups A, B, C, the collaboration of « assistant
information workers » (in some countries called « information techni-
cians ») is of the utmost importance:

The group of assistant information workers should be composed
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of -graduates from secondary schools, general education schools, with
additional training in information either:

1. in special schools for information training, awarding the title of
« information technicians », or

2. through basic courses on information.

A special category of workers are those active in auxiliary sections
of the information centres, i. e. in repro-and poly-graphy, the computer
service, etc. These workers should only follow a few lectures on organ-
ization and on the aims of information centres so as to be able to
have a better understanding of their responsibilities.

III. Training system.

In practice the training of information workers exists on- two
levels:

at university de;ree level: four-year under-graduate courses or
M. A. degrees post-graduate courses

inter-disciplinary studies in informa-
tion sciences

basic courses
advanced courses

at course level:

organized by various institutions such as, the central information insti-
tutions of by associations of inf-,rmation workers.

All model programmes cover the 'same main groups of subjects:

I. Theory and introduction.

II. Aim and tasks of inforD:ation in different fields.

III. Problems of organisation.

IV. Studies of sources, collections.

V. Sources: handling and treatment.

VI. Systems of information retrieval.

VII. Access to documents and communication of information.

VIII. Users: categories and needs.

XI. General and auxiliary topics, selected problems of formal and
mathematical logics, structural linguistics, modern mathematics, phil-
osophy, political economy, psychology, sociology, pedagogy, technology
of intellectural work.
(More detailed model programmes are given in table 1, Of ref. 1).
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The present paper considers the proposed Minimum Standard in
Information Training to be internationally agreed upon for group A,as this is the most numerous one and because its work is directly
connected with the users.

The training minimum for group A is given in the programmesof basic courses. These programmes may cover from eighty to one-
hundred and five hours (an average of Anety hours), and they should
be adapted to the actual state and equipment of information services,
as well as to particular needs for information, in different countries.

The time limit for the teaching of each item is as follows:
1. Introduction to the problems of information
2. Organization of information services at home

and abroad

3. Organization of the work in the information
centre (tasks, planning and reporting)

4. Organization of scientific and specialized libra-
ries. Organizational structure of libraries

5. Categories of information sources
6. Collecting information sources
7. Document subject processing

8. Scientific classification systems based on general
principles of logic *

9. Document indexing

10. Information retrieval system: manual, mechani-
cal, automatic

11. Access to information, communication and
dissemination of information

12. Propagating information activity *
13. The needs of the users

14. Archivistics *

two hrs.

four-six hrs.

eight-twelve hrs.

four-six hrs.

four-six hrs.

four-six hrs.

twelve-sixteen hrs.

three hrs.

sixteen-twenty hrs.

eight-ten hrs.

four-six hrs.

two hrs.

three-four hrs.

This programme for basic courses contains elementary knowledge
of the routine information activity. What is a cc routine » method
depends on the level of the information science and information ser-
vices in a given country. For example: ,retrieval in one country is foun-
ded on a store of punch cards, in another country such cards are .not
in common use but only the old-type documentation cards. In the first
case, therefore, this matter can be taught in basic courses in the second
in advanced courses. The difficulty in teaching does not depend on

Optional.
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teaching routine methods, but in explaining what in the role of infor-
mation in contemporary life and especially the role of information
officers.

Detailed curricula with advice as to methodology and lists of teach-
ing aids with a view to the actual conditions in Poland have been
published in Polish 4 and in Russian.
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TRAINING OF INFORMATION SPECIALISTS
IN THE USSR

by
A. 1. MIKHAILOV,
AllUnion Institute for Scientifi; and Technical Information - VINITI
Academy of Sciences of the USSR,
Moscow

The system of timing information specialists in the USSR provides for
continuing education of information-officers and ttlantigen:2nt personnel of -1.ifor-
motion services as well as researchers in the field through past-graduate co: .,es.
The AllUnion Institute of Scientific and Technical Information (VINITI) is the
main institution offering comprehensive facilities. The VINI:i 4' refresher courses,
which include Scientific-Technical Information, Mechanization and Automation of
Information Procedui.es, Reference Information Collection, Universal Decimal
Classification, and the Methodology of its Application, will be reorganized in 1972
into an Institute for the Advancement of Knowledge of Info motion Workers.
In 1969 the People's University of Scientific Information was set up at VINITI
for the training of the personnel of information..centres and terhnical libraries.
The Central Patent Refresher Institute for the Managerial Personnel, established
in 1968, trains for patent information work. A-special programme in Automation
and Mechanization of Information Processing and Presentation was introduced
at several Polytechnic Institutes.

Science-information activities are tan institutionalized variety of
scientific work, pursued with a view 'to increasing the effectiveness
of research and 'development work, which consists in collecting,
analytico-synthetic processing and storing the science information
recorded in documents, as- well as in providing this information to
research workers and specialists whenever it is needed and in the most
suitable form.

Although science-information activities have always been carried out
by individual scientists am.. specialists, it was quite recently that they
came to be institutionalized, emerging as a scientific pursuit in its
own right which, however, has not yet become fully established.
Also evolving is a new scientific discipline, informatics, which is con-
cerned with the patterns and general properties of science information
as well as the laws governing all communication processes, including
those of science-information activities.

Among the many difficulties naturally accompanying the establish-
ment of a new field, a major one is the shortage of professional staff.
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Most of the developed countries are at present working toward creating

training facilities in this field;:facilities which may vary greatly from

country to country. Thus getting acquainted with natio al practices

in training for science-information activities (information officers) and

for research in informatics (information', scientists) will be of consi-
derable interest in this context.

In the USSR, a system of advanced training facilities in this field

has been evolving during the last few years. It provides for the con-
tinued education of practising information specialists and management

personnel of information agencies through special courses, the training

of engineers versed in the design and operation of information techno-

lo2y within the higher education- system, the training of technical libra-
rian-bibliographers at Institutes of Culture, as well as training research-

ers in the field of informatics through the post-graduate courses.

The success of science-information activities depends not only on

the availability of well-trained professionals in the field, but also on

the ability of all the researchers and practitioners to conduct a dialogue

with the country's information system and on their understanding of

its potentialities and proficiency in their utilization. Consequently

major attention is devoted to the training of the users of science

information, in the country.
The All-Union Institute of Scientific and Technical Information

(« VINITI D) is the main institution offering comprehensive f'.cilities

for the professional and advanced training of the country's information

workers.
A refresher "course for the Managerial, Eftgineering-Technical, and

Research Personnel of Information Agencies has been established at
VINITI by the decree of the USSR Council of Ministers of.May 11, 1962:

The course gives to the student systematic training in the theoretical
and practical aspects of science information. It is open to information
service personnel of all the Union Republics. By decision of the CMEA

Standing Committee on Professional and Advanced Training for Scien-

tific-Technical Information Services, information officers from the

,CMEA member-countries have 'been admitted to these courses as
from 1965.

The courses offer three areas of specialization

1. Scientific-Technical Information

2. Mechanization and Automation of Information Procedures

3. Reference Information CollectiOn.

One more speciality is being introduced - Universal Decimal Clas-

sification and the Methodology of its Application.
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The Scientific - Technical Information programme includes the
following:

Name of Discipline
Hours

Exams Credits
Total Lectures 1 Practice

work

1. Scientific-Technical in-
formation: theory and
organization 130 118 12 1 .-

2. Mechanization and auto.
mation of information
processing and retrieval 60 44 16 1

3. UDC and methodology
of its application . . . 40 30 10 1 .

4. Small graphic arts and
reprography 26 .20 6 1

5. Essentials of editing
scientific-technical liter-
ature 24 18 6 1

Total hours 280 230 50 1

3 2

The term of the course is two months.

The trainees in Mechanization and Automation of Information
Procedures are acquainted with the following subjects:

Name of Discipline
Hours

.
Exams Credits

Total Lectures1

I Practice
work

1. Scientific-technical infor-
mation 30 30 . 1

2. IR systems and methods
of their development . . 50 36 14 1

3. Computers and their ap-
plication in information
services 56 44 12 1

4. Mechanization of infor-
mation processing and
retrieval 42 33 9 1

5. Reprography and small
graphic arts: methods
and techniques . . . . 22 20 2 1

Total hours 200 163 37 3 2

The term of study is one and one-half months.
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The Reference Information Collection' Specialization has the . Fol-
lowing curriculum:

Name of Discipline
Hours

Exams Credits
Total Lectures I Practice

work1

1. Reference information
collections: organization
and use 70 50 20 1

2. IR systems and mecha-
nization of information
retrieval 30 20 10 1

3. UDC and its application
in scientific-technical in-
formation 24 16 8 1

Total hours 124 86 38 2 1

The term of study is one month.

The programme for Universal Decimal Classification and the Me-
thodology of its Application covers the following:

Hours
Name of Discipline Exams Credits

Total I Lectures Practice
work

1. IR systems. and mecha-
nization of information
retrieval 50 38 12 1

2. UDC and methodology
of its application . . . 90 66 24 1 1

Total hours 124 104 36 2 1

The course is full-time. The minimum qualifications for admission
include a higher education diploma and working experience in the field.
of scientific-technical information. The categories of trainees include
engineering-technical and research staff of scientific, technical and
economic information centres.

Programmes in all the areas of specialization envisage, in addition
to lectures, practical assignments and visits to VINITI divisions and
information agencies in Moscow. On completion of the course final
examinations are taken. The course lectures appeared in 1969 in
book form, titled Theory and Practice of Scientific and Technical
Information.
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The VINITI refresher courses are currently being expanded into
a special Institute for the Advancement of Knowledge of Information
Workers, which will open in 1972.

The main objectives of the Institute are:

a. to train specialists for information systems in the exact, natural,
applied and social:sciences;

b. to provide continued education for persons engaged in information
agencies at all levels;

c. to train lecturerstpr the course « Sources, Retrieval and Utilization
of Science Infomation >>, destined for information users.

e
iInformation_ bddes, at all levels require subject specialists with

competence in a particular area of science or industry and a special
training in informatics. Such specialists are best trained at the
Institute, in the programme « Information Theory and Practice »;
candidates should be selected from among persons with a higher
education diploma and practical experience in their particular subject
area. Full-time study is six months, evening study is one and a half
years, and non-resident study is two years.

It is planned that on completion of the study and after sub-
mitting his diploma paper the trainee will be granted a second pro-
iessional diploma in Information Theory and Practice, qualifying him
for work as an information specialist in his particular subject field.

Advanced training is planned at the Institute in the following
subjects: Analytico-Synthetic Processing of Information Sources and
Generation of Information Publications, Reference Services, Mecha-
nization arid Automation of Information Generation and Retrieval.

Apart from these basic specialities, special-purpose groups may be
arranged to fit the special needs of those who wish to raise their
professional qualifications on topics of their concern, such as UDC
indexing, design of descriptor systems, etc.

The planned' terms of study for all programmes are: full-time
study, two months; evening study, four months; non-resident study, six
months.

It is contemplated to arrange at the Institute the training of
lecturers for the course on « Sources, Retrieval and Use of Scientific-
Technical Information », which is addressed to the users of information.
Planned terms of full -time study are two months, and evening study,
four months.

In November 1969, the People's University of Scientific Information
was inaugurated at VINITI. The student body includes the personnel
of specialized information institutes, State libraries, information divi-
sions of State Committees, ministries and other organizations in Mos-
cow. The term of study is one year, with three or four lessons a
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month. The course is open to specialists with higher education. The
studies are based on the curricula and programmes prepared by the
University Board. The University has three faculties:

1. Informatics
2. Semiotic Foundations of Informatics
3. Reference Services.

The lecturers are highly skilled information specialists, a fact
which attracts great numbers of information workers. At the end
of each academic year a questionnaire survey is conducted among the
students, which has enabled the University administration to bring
the academic teaching of informatics closer to the practical needs of
individual lower-level organizations. In compliance with students' re-
quests, seminars have been held on separate topics, to exchange work
experiences.

In the field of training for patent information work, of great
importance is the Central Patent Refresher Institute for the Managerial
Personnel and National Economy Courses, established in 1968. The
Institute has a full-time, evening and non- resident- division. There
is a chair of patent information.' Instruction is given in two disciplines:
patent information, and forecasting. The Institute offers graduate work
programmes, which include patent information.

Apart from the foregoing training facilities, large information centres
and republican institutes of information regularly arrange courses and
seminars in informatics. The subjects discussed are chosen in relation
to the activities of particular informatiOn centres.

Since 1965, engineering specialists in the design and operation of
information technology have been trained in this country at academic
institutions by study programme 0640 - Automation and Mechanization
of Information Processing and Presentation. This programme provides
for training of « electrical engineers for mechanization and automation
of information processes ». It ha? been introduced at the Kuibyshev
Polytechnic Institute in Kuibyshev, the Tomsk Institute of Communi-
cations-Electronics and Electronic Engineering, the Sebastopol Instru-
ment-Making Institute, the Penza Polytechnic, and the Keraganda-
Polytechnic.

The core subjects within this speciality are computing techniques,
automatics Wand telemechanics, electronics, general theory of automatic
control, mathematical and( engineering problems, and essentials of
electrical engineering. Additional subjects cover production processes,
machinery and equipment of scientific-technical information, repro.
duction techniques, special-purpose ancillary units and devices of
information machinery, punch-card systems and electronic computers
and fundamentals of scientific and technical information.
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The case for the study of the fundamentals of informatics at
library-bibliographic institutions is gaining widespread- support. This
has led to the establishment of study programme 2113 by which
specialists for the « technical librarian-bibliographer » profile are trained.
This programme is offered in the Moscow State Institute of Culture,
the N. K. Krupskaya Leningrad State Institute of Culture, the Kharkov
State Institute of Culture, the East-Siberian State Institute of Culture.

Institutes of Culture have been the first to include scientific
information subjects in their curricula. The N. K. Krupskaya Len-
ingrad State Institute of Culture initiated a separate course dealing
with these matters in 1963. Early in 1967/68, a chair of scientific
information was set up within the library department. The chair
of scientific information holds a standing seminar in « Mechanization
of Library and Bibliographic Processes ». The course in Science Infor-
mation embraces science-information problems in reference to the
principal areas of knowledge in the social, natural, and technical
sciences. The programme is designed for training of librarian-infor-
mation officers. It is structured in the professional-problem plane
and covers the fundamental theoretical, methodological, and organ-
izational problems of informatics and information supply, as- well
as the practical and theoretical aspects of information retrieval systems.
The course offers:

1. Information as a scientific discipline
2. Organization of science-information activities
3. Methods of information service
4. Information retrieval systems.

In the 'Moscow State-Institute of Culture, information courses were
initiated in 1967, and the chair of scientific information was estab-
lished in 1969. The Scientific and Technical Information course
syllabus includes the following subjects:
1. Subject and method of scientific-technical information
2. Documentary sources of science information
3. Analytico-synthetic processing of documents
4. Typology of information retrieval languages
5. Classification-type information retrieval languages
6. Descriptor-type information retrieval languages
7. Special-type information retrieval languages
8. Information retrieval systems: general concepts
9. Simpler mechanized IR systems using manually punched cards

10. Mechanized information retrieval systems
11. Automated information retrieval systems
12. Organization of scientific-technical information in the USSR and

abroad.
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Research personnel in the field of informatics are trained through
full-time and part-time post-graduate courses at VINITI..

The post-graduate course programme was developed in 1959. Gui-
dance for graduate students is provided by the leading specialists of
the VINITI and other scientific institutions. Among the faculty are
twenty-three Doctors of Science, of which thirteen Professors and
Doctors are on the staff of VINITI, and thirty-two Candidates of
Science, of which ten persons have completed the VINITI graduate
programme. In working his thesis the student conducts a research
study of topical interest, the results of which are applied by VINITI
and other information agencies in this country.

Post-graduate students are specialized in any one of the three areas:

1. Scientific and technical information
2. CoMputing techniques
3. Structural, applied and mathematical linguistics.

Being a leading institution. in the field, VINITI devotes a great
deal of attention to the training of research workers for the Union
Republics, ministries and specialized institutes through « assigned »
graduate programmes. All full-time post-graduate students are attached
to scientific groups at VINITI to do research and to contribute to their
scientific endeavours.

On VINITI's initiative, several academic institutions in this country
have introduced the optional discipline « Sources, Retrieval and Use of
Science Information », which gives their graduates a certain minimum
of knowledge in the field of scientific-technical information.

The first such course began in the M. V. Lomonosov Moscow State
University in the 1963/64 academic year. It is currently offered as
a twenty-four hour programme in the physics, chemistry, biology-soil
sciences, geology, and geography departments, as well as the depart-
ment of cybernetics and computing techniques. The curriculum content
is as follows:
1. Science-information activities
2. Scientific literature
3. Science-information and bibliographic publications
4. Science-information agencieS and special libraries
5. Information retrieval: basic principles
6. Conventional information retrieval systems
7. Descriptor-type information retrieval systems
8. Information retrieval hardware
9. Document copying

10. Utilization of science information.
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A manual based on this course has been written, and the Inter-
national Federation for Documentation plans to publish it in English.

The chair of science information at the M. V. Lomonosov Moscow
State University launches a pilot scheme for the training of information
specialists in the 1972 academic year.

This paper does not pretend to be comprehensive coverage of this
problem area and cites the basic data only. These are indicative of the
great significance attached in the USSR to the education and training
of information specialists, which are evolving on the basis of the higher
education system. The emerging system of ;training for science-infor-
mation work needs further elaboration, which is envisaged by the
State five-year plan for 1971-1975.

PROF. ALEXANDER IVANOVICH MIKI1AILOV was born in 1905. He iS a doctor of
Technical sciences, the Director of the All-Union Institute of Scientific and
Technical Information (VINITI) of the Academy of Sciences of the USSR, Vice
President of FID and Chairman of the FID Study Committee on the theoretical
Basis of InforMation. He is the author of over 70 scientific papers.
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TOWARDS A NATIONAL PLAN IN APPLIED
EDUCATION AND TRAINING

by
JOHN ADDERLEY3 ,

The National Computing Centre, Ltd,
Manchester
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This paper describes the activities of the National Computing Centre 'in
computer education. A system for the training of systems analysts has been
developed which provides complete training for the andyst at all levels in his
career. The technique used has been the creation of ackages.

The need to provide computer education in the schools was recognized in 1968
and the package developed is now widely used in the 17 plus age group in U.K.
schools. A three tier system has been developed Jo provide computer appreciation
courses for the management of U.K. industry.

The package (*roach, while not being put forward as the only way of
inwoving knowledge has been shown to be based on soufid principles that work.

.

The United Kingdom computer market is growing at a rate of
between thirty and forty per cent. This growth is not unique to the
United Kingdom but presently the existence of the National Comput-
ing Centre and its influerite on computer education is unique.

The National Computing Centre Limited (NCC) was established
by the Government as a non-profit distributing organization in June
1966. -Its income comes partly from Government sources and partly
from the sale of its services or products, or from membership fees.
These members represent computer manufacturers, consultants, users
(State, local authorities, and private firms), and account for some
sixty per cent of the country's computing power. This constitution
enables NCC to act as a useful link between Government and industry.
The objectives of the NCC can be paraphrased as being to extend and
improve the use of computers in thit United Kingdom. More specifically
this is achieved through co- ordinating existing activities, acting as ini-
tiator and catalyst in the development of new techniques, disseminating
information and the best practices and procedures and by providing
advice, information and educational services. Even now, August 1971,
it is still a comparatively small organization employing about two
hundred including secretarial staff, but because of its unique position
it is a significant influence on business, commerce and industry in the
U. K. and is beginning to have an impact on Europe. From its inception,
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education has been recognized as being of tremehdous importance, and
this paper describes some of this work, noth in the training of infor-
mation specialists and the education of information users.

Systems Analysis Training

The NCC first made an impact in the U. K. in the field of systems
analysis training as a result of the recommendations produced by the
systems analysis working party in June 1967 *. This report pointed
to a considerable shortfall in the supply of systems analysts, and
proposed that a national plan for systems analysis training should be
established in the U. K. The NCC was asked to convert this national
plan into a reality.

Diagrammatically the plan took the following form:

Preliminary 1 Basic

Basic
Systems
Course
(180 hours
or 6 wks.)

FIG. 1

Specialized

Advanced
Hardware

Systems
Evaluation

0.R.

The method used successfully in achieving this objective was the
creation of a packaged course. Th,e first package was produced for
the basic training of systems analysts and was designed to cover a

* 5ystems Analysis & Design Working Party Report (NCC).
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course of six weeks or 180 hours. The package consists of a tutor's
guide, student notes and visuals and attempts to eliminate the inevi-
table development in the preparation of any course. The experienced
teacher is able with a minimum of preparatir-. to present an integrated
and tested course. Tt was anticipated that this first padkage would sell
only in the U. K. and that the total market was likely to be about
thirty packages.

In the event, this figure proved to be a considerable underestimate
of the U. K. market and failed to recognize the large potential that
existed overseas. The first edition of the package was very quickly
taken up and replaced by an up-dated and more sophisticated package
which is known as the Mark IL To date the basic packages are being
used by over one hundred companies and colleges in the U. K., and
more than one hundred are in use in some thirty countries outside the
U. K. The interest that has been aroused in the development has been
almost world wide and has been shown at the various international
computer conferer-ts which have been attended by NCC staff. Cur-
rently a Mark package is being prepared which will again up-date
the material already available.

The users of the U. K. package fall into two categories, namely
Colleges and Industry, including computer manufacturers. The original
conception of a six-week full-time course is still felt to be the ideal,
but in practice the cc, se is now run in many guises on a full and
part-time basis. Overseas, the users are either in- education or indus-
try and include such international agencies as the International Labour
Organization.

As soon as the basic package had been created, steps were taken
to develop the other elements of the national plan. Representative work-
ing parties consisting of members of industry, education and NCC
were set up to develop syllabuses covering the preliminary modules
and two packages covering Business Crientation and the Fundamentals
of EDP were produced. These packages were designed to answer the
need for computer staff who lacked business experience or systems
staff who were lacking in computing knowledge. As for the basic
systems analysis package, this material is now being offered either
to technical colleges or to firms for the training of their junior analysts
and is not taught by NCC staff.

Before starting to develop the specialized courses, it was round
necessary to add to the national plan. The basic course for the train-
ing of systems analysts was aimed at « would-be » systems analysts
with some business and computing experience. In practice a number
of systems analysts were already active who had not had the benefit
of any coherent training. It was found necessary to develop a four-week
intermediate course in systems analysis and design which was aimed at
the analyst who had really learned by experience. This course, which
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it was intended should be run over a limited period for members of
NCC only, is now in its third series and is run entirely by NCC staff
on a four-week residential basis. 'In this sense the intermediate differs
from the preliminary and basic courses which though developed and
tested are not run by .NCC staff, (our role in these instances being to
establish and maintain standards). The latest development is to pac-
kage this material and to make it available to organizations in the
U. K. for use « in-house ». Already one member company is using it
for the 'training of its analysts having seconded a member of its staff
to NCC to help in development.

The final stage of the national plan has been the creation of the
specialized course modules. These deal with such concepts as advanced
hardware and software, systems evaluation, operational research etc.
and the courses vary between one and two weeks in duration. So far
we have developed and successfully tested four modules and aim either
to Tun these courses ourselves or to make them available through
agents who will in all probability be the management consultants of
the U. K.

The present situation in terms of systems training in the U. K. is
that the national plan is now almost achieved. Packages are now
available and being extensively used for all three levels of systems
analysis training and in addition an intermediate level has been intro-
duced. The basic systems analysis course is still further supported
by an arrangement between NCC and the British Computer Society.
The British Computing Society which is the professional organization
of computing specialists in the U.K., has co-operated with the NCC
in the establishment of a national certificate in systems analysis. To
date some 1700 students have successfully completed a course which
is nationally recognized and plans are currently being developed to
establish a higher certificate in systems analysis based upon the ad-
vanced modules of systems analysis. The basic certificate is also now
awarded in some other countries under arrangements by the NCC and
BCS. The certificate gives some recognition of a student's achievement,
in -that he is examined by both internal and external examinees, and
in addition to a written paper is assessed as to personality and must
pass a severe viva voce. Furthermore, the activities of the external exam-
ining panel do go some way towards the establishment of a National
Standard of course presentation.

Schools Education

Early in 1968, a need was recognized by the NCC to establish
some form of data processing education in secondary schools. Plans
were drawn up and implemented which have led to the development
of a package that can be used by teachers of seventeen-plus students
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at school. The title of this project is « Computing - Its Impact on
Business and Society » and the title aptly describes its objectives. In
the U. K. there are approximately 6500 secondary schools. The NCC
with the co-operation of its member organizations has developed ma-
terial which enables these schools to show the impact of computers
on the lives of the schoolchildren and upon their future careers.
Because of its unique constitution, the NCC has been able to tackle
this problem without regard for the commercial aspects of the scheme
but simply from the viewpoint of national interest. Through the co-
operation of schools, Local Education Authorities, member firms (both
public and private), and Government Departments, NCC has been able
to develop and test a scheme for extending computer education in
schools. A package has been produced which is available to the schools
at minimum cost. This is only possible because NCC is not a com-
pletely profit-oriented organization and cash which is earned in other
projects can be used in schemes like school education. So far the
package is being used by 165 schools and it is hoped to increase *this
number to cover all the secondary schools in the U.K. within the .riext
ten years. Once again considerable interest has been created overseas
regarding the possibility of the use of this package.

Management Education _,

Yet another field of activity during the last two years has been the
development of computer appreciation courses for management. The
NCC has collaborated very closely with- the Engineering Industries
Training Board in the development of a series of courses for manage-
ment. The EITB was set up under the Industrial Training Act of 1964

which had the main objective of providing an increase in trained man-
power to improve training standards and to achieve a fair distribution
of training costs. The Boards, of which there are now twenty-nine, hay.e
the power to establish a training levy which is collected from em-
ployers, and to determine how their training grant system should
operate.

In December 1968, a lengthy period of collaboration began between
the EITB and the NCC. NCC was asked to convert the proposals of
a joint committee representing training boards of computer manufac-
turers and further education into a practicable series of courses. The
result was the creation of a:
one-day course for Chief Executives
three-day course for Functional Directors
five-day course for Senior Managers
The last two courses are fully residential.

In the period between January 1969 and May 1970, the NCC ran
a series of five one-day courses, ten three-day couses and twenty five:
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day courses. By the end of 1970 this has been increased to a further
five one-day, ten three-day and twenty five-day courses.

The basic objectives of these courses were:
1. to dispel the mystique associated with computer equipment and

staffing,

2. to define the role and degree of involvement of all levels of man-
agement in the planning and control of computer projects,

3. to emphasize the importance of training and education for both
computer and departmental staff.
The emphasis throughout is on the importance of management's

contribution and the need to exercise very strict project control over
the introduction or 'extension of computer usage (see figure 2):

RELATIVE CONTRIBUTIONS OF MANAGEMENT AND
COMPUTER STAFF DURING COMPUTER PROJECT

I
Suggesting appliTtion

Assessing feasibility

Fact - Finding

Analysis

Outlines Design

'Formal Review/Decision

Detailed Design & Development

Implementation
4-1

I Systems Audit

MANAGEMENT COMPUTER STAFF

FIG. 2

The success of these courses is very apparent. There have been
many examples of members of the same company attending successive
courses, and as a result of the co-operation with EITB, in-company
courses have subsequently developed. Currently the EITB is carrying
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out a survey to establish the long term effects, if any, of attending this
type of course.

To date over one thousand Directors and Senior Managers have
attended, so that considerable experience has been gained in organiz-
ing and running this type of course. Using the experience in connexion
with the systems analysis training and schools education, the Func-
tional Director's Course, and the five-day Senior Manager's Course,
have been packaged.

The objective in the latter case is to persuade carefully selected
Agents to take over the task of running the courses, using the material
and techniques which have been developed. The agents are very care-
fully vetted as to the suitability of their individual staff etc., and the
material is only leased to them for a limited period. In the event of
a decline in standards the agency will be withdrawn.

The establishment of Agencies, and the consequent, shedding of
teaching load is proving rather difficult in that Agencies have problems
of obtaining competent teachers and establishing a good reputation.
The problem of teachers is always with us, but is an area on which
NCC is increasingly concentrating. During the next twelve months,
courses are being organized for would-be teachers, and it is hoped to
encourage secondments to NCC for development and training purposes.

An alternative approach is by encouraging in-company courses.
As a result of the reputation established during. the EITB series, requests
are being received to establish and run :curses for individual compa-
nies. As the material is of general application, it has been possible to
satisfy these demands without too much modification. If the company
is large enough, it is encouraged to take over the running of the
course itself, but once again there have been difficulties in finding
suitable teaching staff within client organizations.

The package for the Functional Director level course is only as yet
in limited use by agents and ourselves outside the EITB series. How-
ever, in conjunction with the material fox the Senior Management
Course, it is proving extremely useful when creating in-house 'courses.

As with the developments in systems analysis education, it has
been found that considerable interest exists in using the management
material overseas. Already there is an agency operating in Belgium
that runs the NCC five-day management course and many enquiries
have been received throughout Europe regarding the possibility of
using this material.

Results Within the United Kingdom

The result of this activity in the UK has been the creation of
schemes of computer education which are based on sound practical
principles. The NCC fulfils a unique role and is able to produce courses
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and material which are sound edueationally and yet are based upon
practical experience, through the co-operation of its members both
industrial and academic. It has proved possible to produce packages
which can train systems analysts, give managers a basic appreciation
and yet can be used by competent teachers in industry and colleges.
It is not claimed that this is the only solution of the problem of com-
puter education, but it is a solution which produces almost immediate
and very valuable results by the efficient use of limited resources.

JOHN ADDERLFX is a Senior Consultant in the Applied Education and Training
Department of the National Computing Centre of the United Kingdom. Currently
his responsibilities include the initiation and development of computer education
throughout the U. K. particularly in the fields of systems analysis and ma-
nagement appreciation of computers. Prior to joining NCC in 1968, he had
experience in higher education and management services in British industry.
A speaker at the I.F.I.P. World Conference on Computer Education in Amsterdam
in 1970, and the I.A.G. Conference on Systems Change in Frankfurt in 1971,
he has had several articles published in the U.K. and the U.S..
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CRITERIA AND EDUCATIONAL TOOLS
IN THE TRAINING OF PROGRAMMERS

by
MARIO BELLARDINELLI,
Ing. C. Olivetti S.p.A.,
Ivrea

The author in considering the training of EDP specialists explores didactic
methods, rather than content, in the leaching of program languages. The author
rejects the method which begins front a .close examination of the individual ele-
ments of the language and suggests,that it must he taught as a natural language.
The overview of the language must be present before its elements are analysed.
These elements will emerge as the student works to solve the real problems of
the program and conies in contact with the computer. The continuous man-
machine interaction encourages an interest in learning, reinforces the inform-
ation which is acquired, and lays down the premises for the development of
creative activity.

Premise

In discussing training in informatics the accent is very often
placed on the content rather than the methods; on that which is taught
rather than the way in which it is taught.

It is said that the EDP specialist is a professional of a high tech-
nical level and that he who trains these specialists mutt be capable
of transmitting this high degree of technical competence. The didactic
discussion while useful is certainly a secondary factor.

Personally I am very far from convinced of this point of view.
Indeed I am sure that many of the difficulties encountered in the
training of new EDP professionals lies in the lack of good teachers.
There is no shortage of persons who « know », but there are very few
who are capable of teaching what they know.

It is not merely a question of content but also of methods.
Indeed at the level of initial training what counts is not so much
knowing but knowing how to teach.

I. The analytical and the global methods

The global method which has so clearly demonstrated its excel-
lence in the teaching of natural languages, is not so well considered
in the teaching of programming languages in the informatics fields.
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Indeed it can be said that the traditional analytical method still goes
unchallenged.

Let us, for example, have a look at the way in which a programm-
ing course is normally organized and what are the didactic criteria
behind its development. There are three fundamental and clearly'dis-
tinct subjects to be taught. Hence the course is structured according
to the following three modules:

1. introduction to EDP, covering general concepts of automatic data
processing: information theory, elements of Boolean algebra, num-
eration systems, the structure and functional logic of the com-
puter, the organizatoin of data on supports, etc.;

2. introduction to programming, concentrating essentially on flow-
charting;

3. programming language.

Two characteristic aspects are to be noted in this type of struc-
ture. The first is the fact that pupil comes into contact with pro-
gramming (module 2) only after a full survey of the introductory con-
cepts (module 1), which up to this point necessarily remain very
abstract. The second is that the flowchart and the language which
are the inseparable elements of programming, are taught at separate
times. In other words, the pupil- must have completed the flowcharting
aspect prior to any instruction in the programming language, which
will enable him to create an individual flowchart.

Let us now see how the teaching of a programming language is
tackled. We shall suppose that COBOL (Common Business-Oriented
Language) is to be taught.

A start is made with the general rules: programming module,
admitted and unadmitted symbols, the length of names, reserved
words, programmer's words, punctuation, etc. Great emphasis is also
placed on definitions: for example the concepts of division, section,
paragraph, sentence or phrase or the concepts of flow, records, com-
pounded and elementary data.

The survey of the rules and general concepts is followed by a
second stage in which the analysis of the elements of the language,
division by division and section by section is studied. Since a pro-
gramming language, unlike a natural one, 'is a strictly codified lan-
guage, it is essential that the format of every phrase and the waning
of each item is clarified extremely well.

Stress is also laid on the analysis of programming rules (for ins-
tance, the many rules governing the use of symbols in the « PICTURE
and the complex case history of the verb « MOVE D.

Once all the elements of the language have been described, through
a difficult work of synthesis, these are then presented in a general
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framework and the pupils at last reach the stage of realizing their
first program.

A certain pointer which tells us the degree of application of this
method, is given when the pupil is capable of writing unaided his
first complete program: the longer the period that elaspes between
the beginning of the course and the latter stage, the more radical is
the application of analytical method.

The global method, on the contrary, is based on an entirety dif-
ferent approach. Its objective is to bring the pupil as soon as possible
to the writing of his own program.

The course begins with a very general presentation of the struc-
ture and the functional scheme of a computer and touches very broadly
on the organization of data on supports. For instance, it can be said
that half a day is sufficient to impart this first introductory survey.
The pupils are then introduced immediately to the flowchart. The
ideal is achieved when the pupil draws-up his own flowchart from
the very first day. Naturally at this point the entire subject of flow-
charting cannot be dealt with, but when the pupil has acquired a
certain familiarity with very simple flowcharts, he is immediately
introduced to the programming language. The more extensive study
of the introductory concepts and flowcharting techniques will take
place gradually together with progress in the knowledge of the language.

The approach to the language is as follows: a start is made by
the writing of a simple, brief but complete program, in such a way that
the pupil immediately acquires an overall understanding, even if fund-
amentally intuitive, of the language.

This first program will be written by the teacher together with
the pupils; that is to say, in practice, the former will suggest and
explain it to the pupils.

At this point a natural objection arises: how is it possible to write
an entire program without having illustrated a single language rule?
The answer is very simple: let us recall how we learnt our native lan-
guage; by repeating words and phrases that were spoken to us, intuit-
ively associating the words with the things and certainly not by study-
ing grammatical rules. Let us also recall the fact that this is the best
way of teaching adults a second language. Why then should this not
be a valid way of learning a programming language?

Hence the essential point of the global method is this: we first
of all become familiar with the the whole and then the individual
parts are analysed, first the language is learned and then it is per-
fected by studying the rules.

If this process is reversed, if a beginning is made on the indiv-
idual parts to arrive afterwards at the whole, if the rules are studied
before using the language, the pupils are forced to make a great
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mental effort to apply concepts concerning which they do not know
the final meaning.

It is, on the contrary, important that the pupil should immediate-
ly achieve his own program, in such a way as really to grasp the
global structure of the language. It is of no importance if this first
effort of his contains some error of punctuation or does not use the
programming module in an entirely appropriate way. Starting from
this overall comprehension, it will subsequently be possible to study
the single elements in depth without ever loosing sight of the whole.
Every time the pupil studies a new particular he will always know
how to set it within the general framework.

The global and the analytical methods, therefore start from dif-
ferent didactic principles and develop along entirely separate and
distinct lines.

Let us attempt a comparative synthesis.
The analytical method is based on the following principles:

1. practically integrated but logically distinct elements of a single
technique (for example, flowcharting and the language, the single
divisions of::the' language, the single sections within the sphere of
a division)",,,for motives of clarity and completeness are studied
separately

2. From an in-depth analysis of the individual elements the pupil is
brought to an overall comprehension.

The principles of the global method, on the other hand, are:

1. The various elements of the program, even if they are logically
distinct are taught as a whole.

2. Learning is realised through a spiral process composed of three
fundamental phases: the intuitive understanding of the whole, the
analysis of the individual parts, the rational re-comprehension of
the individual parts in the whole.

II. The use of the computer in the learning process

Independently of the method adopted, the opinion that it is pos-
sible to teach programming without any direct access to a computer
is certainly true.

Computer logic, in fact, can neither be departed from no does it
present ambiguities. By starting from a correct flowchart and a prec-
ice knowledge of the working of every individual instruction, it is
certainly possible to write a ,perfectly correct program or, at least, all
the instruments are available for carrying out a careful verification
at purely theoretical level.
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When this check has been made, the program must work; if this
does not take place, it is due to an accidental factor, some error in
transcription, or it can mean that the checking was not sufficiently
strict.

In the first case the computer itself capable of indicating the error
and suggesting the correction, in the second case, on the other hand,
this is possible only if the error is of a formal kind; if, on the con-
trary, there is a logical error more careful and strict re-checking
is needed.

In .either case, a good teacher, with the aid of good text books,
could teach a certain programming system without ever introducing
the pupil to direct contact with the computer. In the three successive
stages: lesson, drill, correction, the pupil should be capable first of
learning the programming rules, then experimenting with their applic-
ation and lastly checking the correctness of his work and his degree
of learning. When a certain program has been corrected by teacher
together with all the other pupil's it should no longer be thought that
it could contain errors. The teacher's correction will therefore have
the same value as a test in the computer.

It cannot be denied that all this is true and that the method
generally adopted in the various programing schools is very close to
the one described here. Contact with the computer, in fact, both for
reasons of availability, and didactic difficulties, is very often reduced
to the minimum.

However such a method creates notable difficulties in the learn-
ing process. The lack of a continuous interacticm with the computer
gives the pupil the impression that instead of learning how to use
a machine he is working on mere abstractions. He is first frustrated
in his natural desire for a practical and effective check of his work,
he is less certain of what he learns and the stimulus to learn new
ideas is weakened. The use of a computer during the learning process
has, above all, a very strong psychological effect.

I consider that 'three fundamental diadactic objectives can be
achieved through direct contact with the computer: to encourage an
interest in learning, to strengthen facts already learnt and provide
the opportunity of carrying out creative work.

2.1. The computer as a promotor of interest

In the teaching of programming the introductory part is always
very difficult and is justifiably given very special attention. I h6ive
experimented with_ the traditional method based on the two distinct
modules described above: introduction to EDP and flowcharting. I
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found that this posed considerable didactic difficulties because the
first part was so abstract and unstimulating.

Turning to the global approach, I decided to start the course with
a practical dcmonstration of work carried out by a computer. A very
simple and easily understandable procedure was chosen (invoicing with
the 'updating of warehouse stocks), realized on a small card computer
system, Each pupil was able to see the performance of all the indiv-
iduai operations and was also able to take part in the carrying out of
the programme by introducing data or asking for certain results.

At the end of the demonstration a very great interesting in know-
ing the structure and the working of the computer has always been
shown. All the introductory concepts could be clarified in a most
effective and very quick way because it was always 'Possible to refer
to things already known and not mere abstractions. But after this
first experience the pupils immediately begin to want to have a dif-
ferent contact with computer; no longer in the sense of seeing and
understanding what it can do, but in the sense of making it do
something. That is to say, the pupil wants to see if he is capable of
commanding, the machine. For this he needs to learn how to program
as soon as possible. The analytical method tends to defer too long
this second and most significant contact with the computer. The
global method, on the contrary, enables this objectives to be reached
quickly and easily.

2.2. The computer as a verification instrument.

The pupil that has been capable of writing his first program, the
instrument for the domination of the machine, wants to test its effec-
tive validity. As long has he has been unable to effect a test of this
kind, he cannot proceed to other programs with adequate certainty.
It is extremely important the the first test does not become a frustrat-
ing factor, due to banal difficulties of an organizational character or
for operational errors. At the outset it is wise to employ very simple
exercises, with pre-arranged check data. Where possible, also as regards
the program, it is very useful to employ pre-punched cards. The
compilers' diagnosis unfortunately is neither always very clear nor a
help in locating an error. This is one of the main difficulties in the
way of an easy dialogue with the computer. When the pupil has got
through the first test and has acquired the fundamental elements of
the programming language, he is ready for more independent learning.

2.3. The computer as a means of creative activity

At this point the computer no longer serves to check the accuracy
of certain ideas acquired theoretically, but for performing a creative
activity. This is the moment when the pupil passes from the lesson-
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drill-testing didactic phase to a much 'more autonomous phase. It is
therefore a question of assiping to each pupil, or rpther groups of
pupils an exercise of a certain entity, which involves not only the
writing of the program but the carrying through of a complete pro-
cedure, albeit it simple.

In this way the pupil is able to grasp not only the working of an
individual program but the concatenation of several programs and
must necessarily arrive at a wide use of the system's software. It is
of no importance if all the instruments that he must use have been
previously ev:Ilained at theoretical level. The purpose of the exercise
is, in fact, tint the pupil is brought realize the need for certain
instruments, which he discovers for himself and learns to use. The
teacher at this point does not disappear but assumes the role of sug-
gester and consultant.

DR. MARIO BELLARDINEU.I, born at Ancona on 2nd February 1938, he took his
degree in Political Science at Rome University in 1961 with a thesis on the
Hisotry of the Political Parties and Movements. In 1963 he joined Olivetti as
an electronic programmer, and subsequently was concerned with documentation
in the field of basic software. From 1971 at the GEISI he was first responsible
for the training of clients' personnel and then the training of internal staff.
In 1971 he returned to Olivetti and is currently responsible for the formation of
the administrative sector and the information systems.
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THE PRESENT DAY PROBLEMS
OF TRAINING LIBRARIANS

by
ENZO BOTTASSO,
Civic Libraries and Collections,
Turin

Personal and creative work in the field of information, communication and
retrieval, is now chiefly an American task. Italy is in a disadvantageous position
because of the poor standard of conventional library schools in Universities. An
interest in librarianship and bibliography is needed for the professional training
of librarians and for the firm grounding of the newly established schools of
informatics at the Universities of Pisa and Turin and the proposed school for
the training of librarians and archivists at the University of Genoa.

European and, in particular, Italian inferiority and backwardness,
compared to the United States, in every aspect of the science of infor-
mation can perhaps be seen most clearly in the lack of adequately
trained, or even adequately briefed, stafF. This inferiority even affects
the rate of development of physical installations, in that it can prove
the most serious obstacle to their complete utilization.

This is not due to a technological gap so much as to a difference
in cultural level between the United States and Europe. It is difficult
to discover the causes which created, and now threaten to perpetuate
and aggravate the situation, particularly in our country. This can be
observed in the problems the new science (or technique) has to face,
how long it took to identify them and the way in which they were then
dealt with.

The information explosion, which is behind our difficulties, was to be
expected in the second half of the twentieth century. Its roots are found
in every extension of the instruments for the communication of thought,
in every phase of human history, whenever the speed of technological
and social development has been such that both instruments and possi-
bilities of transmission could be rapidly increased. As a consequence
the messages to be transmitted have greater variety, significance and
influence on contemporary reality, and require, therefore, diffusion
on a larger, more rapid and efficient scale, thus creating a succession
of actions and reactions at an always giddier speed, at least until a
new equilibrium is found. This was the case in Renaissance Europe,
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when the practical application of certain modest but ingenious innova-
tions in the field of metallurgy brought about, for example, the introduc-
tion of movable type. The industrial revolution created a similar situa-
tion, under circumstances closer to our own, when radical economic
and demographic changes enabled--Gutenberg's invention to be mass
produced.

The explosion of information connected with the two cycles
mentioned above, and possibly also analogous phenomena further away
from the present, brought about problems whose nature was similar
to our own even if the dimensions were different, problems that came
to be identified and eventually resolved, possibly at first in a provisional
way through practical compromise. The descriptions and classifications
provided by bibliographies, particularly from the nineteenth century,
which were reflections of social and cultural developments brought
about by the industrial revolution in the Anglo-Saxon countries, have
shown how these problems were resolved. Fundamental principles for
obtaining information are still based on procedures worked out at that
time, the more complicatr.d and sophisticated instruments we now use
have no more intrinsic significance than the substitution of steam with
other sources of energy.

The cause of the cultural backwardness in Europe, in particular
in continental Europe, as compared with the United States, which is,
as has already been said, more serious than the technological gap,
can be found in the more rational and efficient organization of biblio-
graphical information, which had already started in the last quarter
of the nineteenth and early part of this century. One of the most impor-
tant aspects (11' this development was the schools for librarians at uni-
versity k;vel, unknown to the old continent, also thc: decimal classifica-
tion nre._ the provision of index cards, started in the early part of the
twentieth century by the Library of Congress, which made it possible for
the network of services to spread and be adapted to meet the needs of
a technological society in a period of expansion and rapid change. As
a result of these schools the science of the organization of knowledge
was established.

This type of university school was linked to the increased demand
for library and documentary services, connected in turn with techno-
logical and educational developments occuring in every industrially
advanced country; its influence was felt more slowly, however, and
encountered greater obstacles, on the continent of Europe. This has
also been the case with libraries organized according to modern cri-
teria, which have been accepted with many reservations, if not rejected
outright, where there was the influence of an older tradition, or a
considerable collection built up in another era according to different
criteria. The obstacles have been particularly great in 'Italy, because
our cultural organization has been insensitive to requirements consi-
dered to be ptirely bibliographical and documentary.
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Therefore the only background that was required was a general
and, on the whole, watered-down humanism; at most some exper-
ience in palaeography was considered desirable for the handling of
codexes, almost as though to.emphasize the similarity between libraries
and archives, in particular our very ancient (and very rich) historical
archives. What little teaching has been sporadically given on biblio-
graphical subjects in our literary faculties has been based on these
assumptions, even the specialized Schools for training post-graduate
students in library and archive work have been a failure, both from
the point of view of the efficiency of the teaching, and as contributions
to research, which should be considered equally important in a field
Where new problems are constantly arising and where a radical trans-
formation is being carried through.

I have spoken of research, and of original contributions to biblio-
graphical information, not because of a mania for perfectionism, or a
snobbish desire to contribute some new thought -to techniques we have
received on the rebound, such as automatic information. We are now
beginning to realize that all our techniques for handling information
depend in large part on the concepts and experiments worked out by
Andrea Crestadoro and Charles Ammi Cutter, bibliographers who, in
the second half of the last century, tackled the problem of the mass
of constantly it...reasing publications facing readers.

Documentary material is being distributed through a system which
has rioV reached its third generation, according to techniques worked
out -Under conditions different from our own, for different purposes,
that is, for the compilation of indexes and bibliographical catalogues.
The4act that these techniques still serve us proves the validity of the
theoretical principles behind them, to which reference was made, possi-
bly unconsciously, by their authors; however, we should not forget that
those techniques were simple and provisional arrangements, almost prac-
tical compromises, to make up for deficiencies of traditional 'methods
no longer able to handle the vastly increased literary output. Faced
with the twentieth century explosion, on an even larger scale, of every
form of communication, we have limited ourselves to applying those
same techniques to ever more rapid instruments, we have done nothing
to re-investigate the fundamental principles in order to test their validity
in the face of new conditions, or find principles of renewal within them,
or rediscover other principles now considered obsolete which might
still give good service - as was found by Andrea Crestadoro.

This research into and rediscovery of the uncertain principles,
which lie behind the science of information, cannot be undertaken
exclusively within the bibliographical and documentary disciplines
which are gradually penetrating our university institutions, so that
in our country there will in future be training at a professional level.
Such schemes, still at an early stage, are intended to satisfy the require-
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ments of library and documentary services in a modern society, they
are now supported by degree courses in the faculties of literature,
which have traditionally provided the greater part of the staff for these
services. However there should be some collaboration with the facul-
ties of science, who have analogous degree courses in the science of
information, for example research could be jointly undertaken and,
possibly, certain other functions, such as the organization of extra-
mural courses.

This invitation to the « two cultures » to collaborate may seem
strange, or at any rate inopportune at a time when our higher instruc-
tion is expanding and being reorganized, when these changes are lead-
ing, perhaps inevitably, to greater fragmentation and isolation of the
various disciplines. But the perplexity will disappear if one remem-
bers that there is a common root to the two possible ways for record-
ing documents, whether the -system- be manual or automatic. Analysis
of the contents, -that-is-the-ancient-genealogy-of-systems Of classification
(without excluding problems connected with alphabetical classifica-
tion) on the one hand and, on the other, the formal presentation of
the document, that is the method of cataloguing it (whether according
to author, title or key word- does not matter), which only reached its
full expansion in the era of print: the necessary and-complete identifica-
tion with the logical principles worked out in the fourth century B.C.,
when the science of nature and science of man were one, also the inevi-
table call to reflect on the possibilities and limits of logic itself as
formulated by the ,Mathematicians of this century.

It is only on this basis, making use of these intellectual instru-
ments, that it will be possible to identify and limit the drawbacks
and deficiencies of techniques and systems which, with minor adap-
tations, are still those of the last century. These inadequacies are
brought to the forefront by practical applications of the science of in-
formation, now becoming widespread, such as the collective interna-
tional catalogue (MARC machine readable cataloguing) organized by
the Library of Congress.

PROF. ENZO BorrAsso was born in Turin on 15.5.1918. He took an Arts Degree
and is a University Lecturer (docente) in Library Science and Bibliography.
He is Professor of Library Science and Bibliography at Genoa University.
From 1942 to 1951 he was Librarian of the National Library of Turin. In 1951
he took over the direction of the Civic Libraries of Turin and was responsible
for the re-organisation of the Civic Library in new premises after its total

. destruction during the war. In 1972 he was appointed Head of the Cultural
Service for the Region of Piedmont.

129



TITLE INFORMATION CONTENT ANALYSIS AS AN AID
TO TEACHING THE USE OF COMPUTERS
IN NATURAL LANGUAGE IR' SYSTEMS

by
ROBERT T. BOTTLE,
Schools of Chemistry & Applied Biology,
University of Bradford,
Bradford

Indexing terms from abstracting_ services are compared with the corresponding
titles as a collective class exercise. The proportion of direct matches, synonyms
and misses can then be calculated for the group and- for various concept categ-
ories such as people, places, behavioural characteristics etc. Such title information
content analysis is essentially the obverve function of a search of a natural lan-
guage file. Its advantages are that a) it does not require computer time b) a
subject area can be chosen which will minimize vocabulary problems for the
students and c) it provides a good insight into natural language systems and
their problems and can stimulate useful discussion of these. An example using
Current Index of Journal in Education is given.

In general, students receive instruction in searching computer files
(if at all) with whatever happens to be handy; GAS, MEDLARS or
similar tapes may be used but there is, in general, no attempt to pro-
duce, de novo, tapes specifically suitable for library and information
science students. Even the LEEP experiment using MARC. I tapes'
made use of tapes prepared for an entirely different purpose and
appeared to ask the question « what can we do with these tapes in
library education » and not the more pertinent question « what expe-
riences (with computer based systems) are essential in a librarian's
education. The major plus point which I found in using the LEEP/
MARC package was that students could often choose subject areas so
that they were not faced with the vocabulary barrier problems which
they would have had with CAS, MEDLARS, etc. tapes, since so few
have the scientific background for using these effectively.

The experience reported in this paper was mainly obtained during
seven consecutive offerings of a course on. information systems in libra-
ries at Syracuse University between 1968 and 1970. The exercise re-
quires each student to select at random several subject index terms
and to compare these with the titles of the documents to which they
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referred. The results for the group were then averaged and discussed
in class.

The first group used Chemical Abstracts Subject Index but, not
surprisingly, this showed up many cases where the vocabulary barrier
prevented students from recognizing synonyms. For the next group
America: History and Life Subject Index was used as it was considered
that students would have much less difficulty in identifying synony-
mous terms. Nevertheless, when the individual results were summed
prior to class discussion, each one was checked by a graduate assistant
who had majored in history/political science. Most of the minor differ-
ences between the student's assessment and that of the graduate assis-
tant were in the assignments submitted by overseas students.

Another group carried out the same experiment using International
Political Science Abstracts Subject Index. (A colleague teaching Bib-
liography of the Social Sciences found that a presentation by some
students from the Information Systems course on the information
content of titles in political science was a useful part of a seminar on
indexing services). Finally a small group of students at the University
of Western Ontario used Current index to Journals in Education
(CUE).

Of the several services studied, CUE appeared to be the most
suitable for title information content analysis. a. The vocabulary raises
few problems with most students. b. Each entry gives the title (in
English) plus citation; it then lists major and minor descriptors (taken
from the Thesaurus of ERIC Descriptors) often followed by « identi-
fiers » (which are additional identifying terms not in the Thesaurus)
and occasionally an abstract. c. The descriptors are concise and do
not require the student to split them up further as he may need to do
with a long subject index entry in order to get discrete concepts for
comparison with the title. d. Each entry has a consecutive accession
number which facilitates obtaining a random sample with random
numbers.

Each entry in CUE has an average of three or four major and
three or four minor descriptors. As they are not separated from the
title, they can easily be compared with it. Furthermore the several
major descriptors can be compared with the corresponding title (instead
of comparing one indexing term with the corresponding title when a
random subject index entry is taken). Since a large random sample
is being examined when the class results are pooled, the average data
obtained is the same.

The descriptors or indexing terms will either be reflected in the
title or they will not. If they are, then they will occur either as
words identical with (or a syntactical variant of) words in the title or
they will be synonyms. Students were therefore instructed to cate-
gorize each descriptor (or component of a subject index term) in their
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sample as a. identical with, or a syntactical (inflectional) variant of,
words in the title, b. synonyms or related terms for words in the title c.
neither a. nor b. Categories a. and b. together represent those concepts
which could in theory be retrieved from a titles index if ail possible sy-
nonyms were used, while c. represents title-irretrievable concepts. Thus
we have a dichotomous population for which 'the sampling error a can
be calculated from the expression a = [c (100 C) /N] V2 for a random
sample of size N, where C is the percentage of title-irretrievable con-
cepts 2. Each student was given five different random numbers and
instructions for selecting entries with them. They were also told to
count the number of keywords in each title. The overall results for
CIJE were 29 per cent a; 20 per cent b; 41 per cent c; 6 = 4: 3 per cent;
3.8 keywords per title.

In carrying out this exercise the students were forced to examine
five document titles very carefully and to consider, on the average,
about four synonymous terms. It is, of course, easier to answer the
question, « is y a synonym of x? », than to generate all the possible
synonyms of x as one does for a search of a natural language data
base. Since the CIJE descriptors were thesaurus controlled, it is
perhaps surprising that there were more class a. terms than class b.,
nevertheless the proportion of synonyms was much higher than the
8 per cent, b. found in a similar analysis of Psychological Abstracts.: Ser-
vices where the indexing terns are largely generated from thelfrtitles
should be avoided for this exercise as they ,do not give students sufficient
opportunity to consider synonyms and related terms. Students.thould
be warned that they may encounter antonyms and to111:.ear them as 4
related terms, e. g. accident/safety.

This process of title information content analysis is essentially the
obverve function of a search of a natural language file. The three cate-
gories correspond to a. hits, b. the increase in the number of hits
when all possible synonyms and related terms are used and c. misses.
In a computer search of a file it is normally very difficult to estimate
number of misses or the recall ratio exactly. Here the recall ratio is
(100 % C) assuming all possiblft synonyms would be used. (The other
usual criterion of search efficiency, the precision ratio, is not appli-
cable since one goes from a particular document's indexing term
directly to that document). The above are points to be brought out
in class discussion, Up to the discussion the students only have a
picture of the average recall ratio for the field as a whole, e. g. educa-
tion. During the discussion period they are required to break down
the indexed concepts into about eight different categories since one
would expect, for example, the names of individuals to have different
retrieval characteristics than, say, a curriculum subject. The concept
categories finally decided on, by the class for the CUE analysis are
shown in Table 1 (where the differences between concept categories
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are smaller than for some other subjects studied). People and places
are obvious categories for most non-science subjects and there is always

miscellaneous » cafegory (which should be kept to a minimum).
,Byzlekaininingjn ,detail the information content of titles, students

gam- h vat4ble insight into the properties of a file based on titles
,and M11415re'ciate the need for its enrichment by additional descrip:
tors, "e ,,Furihermore data such as that in Table 1 are useful for
demonstrating the reduction in recall when two parameters are "anded"
together. For example if a behavioural concept is "anded" with a disci-
pline, the recall would be (100 53) X (100 29)/WO = 33 per cent.
Even though students may later use a computer based IR system in
their course, this exercise appears to dispel some elementary miscon-
ceptions and to lower the "threshold of fear" of computer usage. It also
simulates quickly (and cheaply) 'the recall datafor a large number of
computer searches of a natural language file, thus it appears to be a
useful addition to courses in, for example, the developing dountries
where suitable computer facilities and/or data bases are not yet
available.

Table 1

Title Information Content Analysis of CIJE

Concept Category a. . h. c. %C

1. People (real and fictional) 8 2 7 41
2. Institutions and Places 6 6 8 40
3. Behavioural Characteristics 14 7 24 53
4. Sociological and Historical Characteristics 24 5 19 40
5. Physical Characteristics (inc. apparatus) 10 4 10 42
6. Disciplines and subjects 21 21 17 29

7. Miscellaneous 8 2 12 55
1-7. All Categories 91 47 97 41
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BASIC ELEMENTS IN SYLLABUS DESIGN

by
THOMAS BRIMELOW,
School of Informatiob
Dept. of Librarianship,
Leeds Polytechnic,
Leeds

A brief discussion of the factors affecting the variety of courses now in
existence, with an analysis of the elements which are common to all courses in
varying degrees.

The common characteristic of syllabuses for the teaching of infor-
mation science is their diversity. Undoubtedly this reflects the many
interpretations and definitions of the phrase « information science ».
I do not wish to comment on the reasons for this diversity; the fact
is we have it and are likely to have it in the forseeable future. One
can argue that a more uniform system of education would be more
advantageous to the profession: that we should reach an international
consensus on core subjects, whilst still allowing for local variations.
On the other hand it could be argued that we reach a state of consensus
through natural selection ». The realistic courses prosper; they attract
good students who find goOd employment prospects. Course designers
bring elements of. successful courses into their own courses and a con-
sensus is achieved informally, although it is nonetheless real. I am not
attempting to formulate definitions of information science or describe
course content but to look at the general criteria which underlie educa-
tion for information science.

One of the strengths of information science is our pattern of
recruitment. We do not have a single method of entry, or a single
kind of entrant. New members of our profession may be young, or
mature. We have a variety of institutions prov;ding courses, universi-
ties, polytechnics, professional associations. In a profession which is
so much concerned with innovation and the transmission of ideas it
is fitting that we should be able to absorb people of widely differing
educational backgrounds and our courses should continue to allow
for this. Effectively we are increasing the pool of talent and as long
as we continue to do this our professional ideas will not stagnate.
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There are at least two dimensions of growth in any area of activ-
ity. We can see a vertical development in the use of new ideas and
techniques, from other subjects, in our own field. We should not
neglect however the horizontal dimension of development. By this I
mean the reciprocal contributions which our field can make to other
subjects; not so much in terms of the actual information contributed
but in the methods and values of information science. We can do
this in our courses by encouraging our students to be outward looking,'
towards other activities and to regard their work as « open-ended ». In
an educational institution such as a university or polytechnic, teachers
of information science can bring appropriate parts of their subjects to
students of other faculties. This should be more than a public rela-
tions exercise but a demonstration of the value of information science
to the student in a living situation. My 0 own Department at Leeds
Polytechnic is engaged with the Departments of Chemistry, Architecture,
Life Sciences, and Three-dimensional Design. In these activities we
see our subiect as helping these students to organize their own work
now and in the future when they come to exploit or initiate informa-
tion services.

In designing a course of any kind I think we must consider the
behaviour we are trying to produce in the student. We must look
upon the course as more than a transfer of knowledge between teacher
and taught. On completion of a course the student must see the work in
a light different from that which he had at its commencement. I would
suggest therefore that we should try to identify those qualities which
are possessed by the « well-educated » information scientist and con-
sider if it is possible to develop these qualities in students through par-
ticular courses.

I am putting forward the following characteristics not as a defin-
itive list but as a basis for discussion and refinement.

1. Motivation: If a person is to work well he must have strong mo-
tives. Ideally the strongest motives would stem from
user problems and needs. The deepest level of motiva-
tion is identification with the user in that the informa-
tion scientist considers the user's needs and problems
as he would his own. The information scientist should
be aware of the sense of urgency, frustration, bewilder-
ment when the service does not provide what the user
needs. Substitutes for this level of motivation are
« doing a good job », « loyalty to the service or pro-
fession», even personal ambition. These do have a place
in total motivation; they may provide an added sharp-
ness and precision but if we act principally from these
motives then our action will lack a consistent basis.
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2. Insight: Essentially the information scientist is an interpreter of
the information system. Inevitably the system cannot
serve all the users perfectly all the time. The informa-
tion worker is required to present or represent infor-
mation to satisfy an individual need. Subject know-
ledge may be involved but even more fundamental is
the insight into the real needs of the user.

3. Knowledge: Our knowledge is of two kinds a. knowledge of the
subjects with which we are working. b. professional
knowledge of information science.

a. I am assuming that the more subject knowledge an information
scientist has, the more likely he will produce an efficient service.
Our basic problem is that we receive such varied subject demands
even when working in the most specialized circumstances. It seems
that the fundamental faculty a student needs to develop is not
primarily a knowledge of subjects but the ability to assimilate
facts and ideas quickly. In stating this I am not demoting the
idea of specialized knowledge; it is a fundamental part of the
information scientist's background but the nature of our work
demands that we grasp quickly the essentials of the unfamiliar.

b. There, are professional principles which can be regarded as impor-
tant to the information such as retrieval, abstracting, dissemination.
Without considering actual content we can however state that it
is possible to structure the teaching of professional knowledge to
convey to the student subject knowledge in a systematic manner.

4. Judgement: This faculty follows from the proceeding factors. Essen-
tially it is the selection, froM all that the student knows,
of the data relevant to a particular problem. For exam-
ple in dealing with a particular search problem the in-
formation worker Will assess the needs of the user,
likely sources, a suitable strategy and method of proce-
dure and produce a solution appropriate to the user
needs. It implies experience in a working context but
the student can be guided towards the process of deci-
sion making.

5. Action: The preceding abilities are useless unless they result
in action. In our context action is perhaps of two
kinds. a. self action. b. promoting action in others,
equals, subordinates, superiors.

a. Self action. Again this may be divided into two kinds i. imme-
diate day-to-day action as expressed by the demands made upon
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the service. ii. development work based upon future needs or im-
provements to the service. A large part of this action depends
upon the initiative of the information scientist, in his ability to be
sensitive to operations and willingness to do extra work.

b. Promoting Action. This type of action varies according to the level
of operations. In dealing with subordinates it may take the form
of instructions presented in such a way that the work will be
carried out efficiently and happily. In dealing with equals and
superiors it may take the form of a well presented oral or written
report.

Action implies developing the qualities of a good manager which
are themselves based on identification, insight, knowledge etc.

I am not suggesting that every course should give equal emphasis
to.all these qualities. A short course for senior staff would not perhaps
need to dwell greatly on « motivation >> but a three year undergraduate
course would need to emphasize motivation in the beginning and
slowly develop the others throughout the course. The important
point which we should not forget is that knowledge by itself does not
produce effective information scientists and we should give earnest
thought to the kind of person our student is at the termination of
his course.

DR. THOMAS BRIMELOW, formerly at Manchester College of Science and
Technology (UMIST) and with the Reed Paper Group Maidstone, is now Prin.
cipal Lecturer and Director of Studies of the School of Information Science,
Leeds Polytechnic (UK).
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ITALIAN LIBRARIES ASSOCIATION'S
CONTRIBUTION FOR THE PROFESSIONAL
TRAINING OF LIBRARIANS

by
MARIA CALIFANO TENTORI,
Consiglio Nazionale delle Ricerche,
Rome

The author illustrates the steps taken by the Italian Libraries Association
(AIB) towards the training of librarians in Italy. During its last meeting, Perugia,
May 1971, the association recommended: the teaching of research methodc.ogy
in secondary schools, the institution of suitable technical institutes for training
library assistants, and an item which has been considered imperative, the crea-
tion of degree courses for librarians hi Italian universities. The promotion of the
g National List of Trained Librarians » was also initiated during the last association
meeting.

4 short account of the present unsatisfactory situation hi Italy is given as well
as ilh!strations of various action to improve conditions.

The evolution of the dimensions and methods of retrieval, a
macroscopic phenomenon of our time, could not be ignored in the
libraries sector because, as libraries are the basic instrument for any
cultural and scientific investigation, they are the first to be affected by
the increased demand for services. Unfortunately the unsatisfactory
organization of the various institutes as well as the small number and
low professional standard of the personnel have caused latent problems
to worsen, created n'cw ones and made the professional training of per-
sonnel working in libraries a question that cannot be postponed, since
it is this that conditions the success of any structural reform.

With a most useful action of propulsion, having studied the con-
sequences of the development of research on library organization, and
assessed- the prospect offered by modern- documentation methodologies,
the Italian Libraries Association is suggesting the solution of the problem
raised by the new situation in the training of both librarians and
users, to be « conditioned » from the time they are at school.

In this direction the work of the AIB Congress, held in Perugia in
May this year, gave a further boost to the programme for the creation of
a system of training for the profession of librarian. The document of
the Working Group on professional training suggests three aims: teach-
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ing of retrieval methodology from the secondary school level, creation
of suitable professional technical institutes for library assistants, cre-
ation of special degree courses for librarians. This would lead to a
network of methodological information on bibliographic retrieval which,
starting from the furthest and most favourable point of departure
the secondary school would guarantee the serious preparation of
future librarians and future library users. In fact, present retrieval
systems and even more those of the very near future, call for a method-
ological preparation of the user as well, so that he can carry out fully
his research on a given subject.

Among these three levels of training the Perugia .document indic-
ated the institution of professional degree courses, in line with other
similar cultural courses, as the prime task to be undertaken im-
mediately. The institution of such courses should be included in the
new university pattern, still being discussed by Parliament. The degree
course lasting four years; divided into two two-year periods has
been devised in two main streams, for archivists and for librarians.
Regarding librarians, at the beginning of the second two-year period,
the student must choose between the librarian-documentalist course and
the curator course. After the degree course, an apprenticeship lasting
six months in suitable libraries, as indicated by the Higher Council of
Academies and Libraries, will give the training a concrete footing. Dur-
ing this apprenticeship, the student will receive a study grant and will
work on a full-time basis, practising in every sector of the library.

The dilemma as -to whether training of librarians should be prov-
ided by the libraries or by the universities has been decided therefore
in favour of the latter. It was considered that a large part of the
teaching, of a cultural and interdisciplinary nature, calls for regular
classroom lessons which can more easily be provided by a university.
It was also considered that the favourable prospects offered by a kind
of job undergoing great development would attract young, well-trained
people to our profession.

The Perugia document was drawn up on the basis of the opinions
expressed by the members and of the proposals and suggestions
advanced by the Special School for Archivists and Librarians of Rome
University.

The possibilities of development for the profession bound up with
the institution of degree courses are also supported by a second pro-
gramme of the Italian Libraries Association at the recent Perugia Con-
gress, namely the proposal of the « National List of Trained Librar-
ians », which had for long been an aim. This List, divided into two
sections, one for librarians and the other for library assistants, will
be kept updated by the General Direction of Academies and Libraries
of the Ministry of Education. The. text of the project, which has been
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submitted to IFLA (Internation Federation of Library Associations),
has already started the procedure for approval by the competent organs.

Thus something positive seems to be taking shape to qualify even
outwardly this profession, the training and diffusion of which cond-
itions the cultural and scientific development of every country, but in
particular of Italy, where the preparation of adequate structures for
the best possible cultural and scientific training of citizens has been
placed among the most immediate and most important of policy aims.
The library is the main instrument in the research sector and it is
therefore necessary that a wise policy will grant with timely measures
the attention and the means necessary for development.

Such are the initiatives for the future.
Let us now take a rapid glance at the present situation of profes-

sional training in Italy. Or rather, we should say, at the present lack
of any planned professional training. The schools of advanced study
in certain Arts Faculties are doing their best to make up for the organ-
izational defects. The main one is the Special School for Archivists and
Librarians in Rome University, set up in 1956 by the farsighted Profes-
sor Bartoloni. The School grants a post-graduate specialization diploma
in professional subjects. Moreover it has arranged for years together
with the General Direction with the General Direction for Academies
and Libraries, courses of technical qualification and refresher courses
for the managerial staff of the State public libraries.

For those in charge of the popular and school libraries there are
special courses, run since 1935 by the Libraries Superintendencies. As
an intermediate solution, until the constitution of professional tech-
nical institutes, these courses should also be designed for library as-
sistants, who at present start on their career untrained from a profes-
sional point of view.

There is no lack of other initiatives, which have borne useful fruit,
by such well-deserving institutes as INIP (National Institute for Increas-
ed Productivity), the CSAO Group (Centre of Studies and Applications
of Company Production and Transport Organization), in Turin Poly-
technic, and so on. To remain in the AIB field, let us recall the Study
Group for the Training of Special Librarians and Documentalists, set
up in 1966, whose foremost aim was the training of specialized teachers
to lead the courses of professional training. A course with foreign
lecturers had been programmed, but it was not possible to hold it
because of the usual lac!: of funds. We will also mention the Course
on automation held in two periods, in March and April of this year,
at the National Centre of the Union Catalot of Italian Libraries, by
the AIB Group for the Rationalization, Mech nization and Automation
of libraries, with the assistance of IBM. The texts of the lessons of
this course, which was the first one of its kind in Italy and which
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proved extremely interesting for the prospects opened to participants
and the methodological guidelines provided, will shortly be available.

The above-mentioned AIR Group for the Rationalization, Mech-
anization and Automation of Libraries also foresees a series of other
iniziatiatives and in particular, at the closing of the Perugia Con-
gress, it looked forward to:

a) the organization of periodic introductory courses on automation;
b) the organization of a series of Study days on particular subjects;,
c) the promotion of seminars in different place (e.g. the university);
d) the promotion of « guideline days » at regional level.

It is also to be cxp'cted that the work of the Papaldo bis
Commission, by the Ministry of Education, wnose task is -the study
and proposal of the structures necessary for the general reorganiz-
ation and concentration of cultural assets, will make a contribution to
the solution of the problem. Through its representative, the Italian
Libraries Association has made concrete suggestions to the work of
this Commission.

We will close this brief .glance on the present situation of the
professional training of librarians in Italy, with the wish that the
proposals of the Italian Libraries Association may contribute a con-
crete solution of the problem.

DR. MARIA CALIF= TENTORI was born in Rome. on 28.11.1922. In 1945 si:e
took an Arts Degree at Rome university and subsequently diplomas for palacc
grapher archivist (Archivio Segreto Vaticano) and in Library science and biblio-
graphy (Vatican Library). After posts atrftRorne University and the British
Council (Rome), in 1951 she joined the Library of the National Research Council,
where since 1969 she has been responsible for the periodicals Department.
In 1971 she was appointed the Assistant Librarian (Vice-Director). Since 1970
she has been a member of the Special Libraries Commission of the Italian
Libraries Association. In 1967 she published a bibliography of the catalogues
of periodicals belong to Italian libraries: a Elenchi e catalogld di periodici in
Italia: 1946-1966 0 (Note di bibliografia e documentazione n. 10, Chit 1967), the
first bibliography of its kind to be published in Italy. Currently she is concerned
with the problems of the organization of library services and the introduction
of the new techniques of mechanization and automation in libraric3.
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INFORMATICS IN THE TRAINING OF DOCUMENTALISTS

by
M. ANDRE CHONEZ,
Cerdoc,
Paris

The limits to the teaching of informatics at the different levels of training
for documentalists are examined in the light of the plan of an introductory course
in documentary information, tried out in France on studert:s and also on practis-
ing documentalists. In conclusion two types of new, complementary bodies are
defined, which would guarantee developing countries full success in their efforts
to train documentalists and would facilitate the_setting up of an efficient documen-
tary infrastructure: documentary a workshops a and mobile service teams.

The following few remarks are the outcome of a dual experience:
of development and use of automated documentary systems since
1961

of participation in recycling or teaching programmes for documentary
information (at initiation level), since 1963, and of permanent
contact with documentalists engaged in similar ventures, or on
the point of engaging therein.
At a teaching level, this experience has led to the course plan entitled

a Introduction to documentary infonnatics » which is reproduced in
the annex.

This plan is the result of subsequent manipulations and develop-
ments of an initial version used for the first time in 1968, for a two-day
advanced course organized by the Frenoh Association of Specialized
Documentalists-and Librarians (ADBS). Developed in 1969 for a four-day
advanced course (the penultimate of which was fully devoted to the
presentation of four productions by their authors), organized by the
National Technical Research Association (ANRT), it was again used in
1970 by the National Institute of Documentation Techniques (INTD) as
a buffer between a course in general informatics given by an information
expert and some illustrative leotures given by thOse in charge of
automated documentary units. In this framework, it was allocated six
course hours and one how of practical work and discussion (which is
clearly insufficient).

Lastly, in 1970 and 1971 it was applied in the final form repro-
duced here:

in four study cycles of ADBS (ten-day courses, followed by a visit
to an electronic centre);
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for the documentation option of the University Technology Institu-
te « Information Careers », Bordeaux, with forty-five hours of courses
and practical working session discussions (some students pre-
sented reports on cases taken from specialized literatur4
Developed to a greater or lesser extent according to the time
allowed and the participants (students or serving documentalists),
it has thus been tested out for three years on some 350 persons,
of whom 110 were students.

In the light of this experience, we think it falls in well with the
following objectives:

further training of serving documentalists:

deemystifying in their eyes the computer and informatics
giving them notions and elementary definitions necessary to
understand specialized automatic documentation literature, and
to converse with information experts (at the level of defining
needs, aims and products of documentation, not operating tech-
niques)

warning them of the difficulties and constraints of automation,
also putting them on their guard against certain debatable or
even unacceptable (often ill founded) requirements of informatics
experts

training of students:

showing them all the resources but also the difficulties and
shortcomings of present information techniques.

In the advanced training of serving documentalists, Chapter 2 of
our plan: « theoretical bases D, appeared indispensable, including a re-
minder of notions known in principle (paragraph 2.3 on documentary
languages, especially, always causes some surprise when we claim that
one can automate efficiently whatever the type of documentary Ian-
guage used, the false idea that a thesaurus is an essential first step
being so firmly held).

This paragraph, and even the whole chapter, could bz.. eliminated
from teaching to students, since the corresponding notions will gene-
rally have been acquired previously.

Likewise, if the students have already had a general course of
informatics, Chapter 3 and certain paragraphs of Chapter 4 could be
shortened or eliminated. However, experience has shown us a certain
tendency of information experts in charge of general informatics cour-
ses to lay too much stress on theoretical or technological notions that
are useless to documentalists, to the detriment of input-output prob-
lems, organization and data processing, the most important questions
in all documentary application and of direct interest to documentalists.
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In our view it is useless to embarrass future documentalists, most of
them with a literary background at present, at least with que-
stions of binary, octal and hexadecimal notation, or with algorithms for
the solution of mathematical problems, however simple they might
be. On the contrary, it is indispensable to tell them about paper tape
and its possible applications in documentation (in the two cases where
the students had had preliminary instruction in general informatics,
this technique had not even been pointed out to them!).

This is why we lay such stress on the supports and the recording
of information. The length sometimes considered execessive of
our Paragraphs 3.1 and 3.2 devoted to punched cards and punched
tape, is however justified also by a didactic consideration: starting
from these techniques which are easier to implement, the explanation
of recording and processing on a magnetic support is then rapidly
assimilated.

We would state, lastly, that in actual fact each paragraph of Chap-
ters 5 and 6, very little developed in the plan, is discussed in detail
and illustrated by numerous examples: documents, samples or case
descriptions.

We have intentionally entitled this teaching « Introduction to .do-
cumentary informatics », in order to underline the limits of our ambi-
tion. At this level, there should in our vi.nv be no attempt to give all
documentalists a real « Initiation into documentary information D, en-
abling them to participate actively in the study and implementation of
an automatic system. Our introduction gives only the indispensable
preliminary bases for a possible initiation to this higher level. But,
for the majority of documentalists, the general points and the examples
contained in our introduction suffice, and will suffice, even with the
development and perhaps the future generalization of automated docu-
mentary systems, access to which will be given them, but in the concep-
tion of which very few will participate. Only those who take an active
part in it will need to acquire a complementary training, at all events
indispensable to update in the ceaselessly evolving knowledge on the
subject. But they will be very limited in number, and in no case will
they replace the specialized information personnel, the analysts and
the programmers.

This does not prevent any documentalist who might wish, from
necessity, taste or intellectual curiosity, from becoming more deeply
initiated into documentary information, analysis and programming, or
even from becoming specialized, following courses in schools or insti-
tutes of programming, some of which have already included documen-
tary applications in their programmes (e.g. in France the Institute of

144



Programmation of the University of Paris-VI, and the Institut de
recherche d'informatique et d'automatique).

But it does not appear either possible or desirable to generalize
apprenticeship of informatics in documentary studies in the same way
as one envisages, for instance, such apprenticeship in scientific or
technical studies or even commercial studies. This would mean giving
a false and dangerous appearance of simplicity to docuMentary prob-
lems. Mastering information resources in order to solve them effec-
tively is, in fact, far more difficult to attain than that required, for
example, of the physicist who wishes to effect even very complex
calculations. This is due mainly to the opposing natures of the two
types of applications: the problem of the physicist can involve complex
algorithms and logic, but only occasionally (perhaps just once), out of
a generally very limited volume of data to be processed. The standard
documentary problem, with a frequently, very rudimentary logic, will
on the contrary regularly call for the processing of very large quantities
of data, which must thus be very rapid and economic.

If such were needed, the results of an inquiry run by the Amer-
ican Association for Computing Machinery, which reveals, for the same
problem posed to a dozen experienced analysts-programmers

in writing the programs: a gap of 1 to 11 between the quickest
programmer and the slowest;
in finalizing them: a gap of 1 to 28;
in program length: a gap of 1 to 6;
in machine time of implementation: a gap of 1 to 13;

amply demonstrate that programming is not an amateur business!
And that while one might admit amateurishness in scientific prob-

lems whose solution requires only seconds of machine time, the same
cannot be said of documentary applications which currently require
some tens of minutes, even hours!

Hence it seems that the study of analysis and programming should
normally be reserved to those documentalists who specialized in docul
mentary information, ultimately to become analysts-programmers or
advisers in this field.

But it can nevertheless be useful, in a higher-level training, to
give documentalists some notions of analysis and programming, not
to teach them to carry out these tasks, but to facilitate their contacts
with informatics experts. In France, some documentalist training
schools or institutes introduced these notions into their curricula one
or two years ago. (Need it be emphasized that to be fully efficient this
teaching should be supported by real practical work on a computer?).

At the stage of advanced instruction for serving documentalists,
aiirst attempt was made this year by ADBS, in a two-day advanced course
entitled « Introduction to programming languages 0, in which the main-
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types of language were presented and illustrated by examples of do-
cumentary application.

We would also point out the course for librarians-analysts also
organized this year for the first time. This was an intensive four-week
course, half given over to analysis and half to programming. This
was a complementary training at a higher level of the type referred
to before, here intended to prepare librarians to participate actively in
the automation of their services.

This brings us to underscore the importance of a problem that is
not specifically connected with information, but which has become
evident through the requirements of information. This is the problem
of functional analysis, in principle independent of any machine or tech-
nique, but an essential preamble to putting them into operation. The
documentalist must be able to analyse in detail all the elementary oper-
ations which go towards the performance of the various duties falling
to him. It has been said - and not merely as a wisecrack - that in
order to automate a process or a service, it is necessary, in this order:
1. to command a machine (here a computer)
2. to perform a functional analysis
3. to annul the command,
for the reorganization suggested by the analysis might lead to the
conclusion that it is useless to automate in order to improve the service!

If this analysis, dictated by the imperatives of informatics, has
often been conducted by (at best, with) informatics experts, in their
view it could in future be conducted by the documentalist alone. It is
therefore undoubtedly best to include these new techniques (collecti-
vely called « systems analysis ») on a priority basis in all higher-level
documentalist training courses, before any initiation into documentary
informatics, and independently.

The need to teach these techniques to documentalisis will continue
and will become even more imperative, whereas that of inculcating in
them the rudiments of informatics as now conceived will gradually
disappear, as it becomes a part and parcel of daily life. The develop-
ment of hardware and software will become the business of specialists
alone and the user will have no need to know the principles and details
any more than he now knows those of the telephone, the radio, tele-
vision, the car, or to stay in the documentary field modern pho-
tocopying machines, electrostatic machines, etc..

* * *

But meanwhile, at present and in the immediate future, this is .

how we conceive the teaching of informatics for documentalists.

1. An introductory course analogous to the one we have tried out,
the plan of which forms the annex hereto, should serve both to train
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intermediate-level documentalists and for the advanced training of serv-
ing documentalists, subject to adaptations or variations to fit the two
cases (taking account, for instance, for students, the subjects which
they are taught elsewhere).

It does not seem indispensable to us (especially in developing coun-
tries where the few specialists run the risk of being overburdened) to
precede this course by elements of general informatics. It is, however,
necessary to provide for a visit to at least one well-equipped and well-
organized information service, even without any documentary applica-
tion in service.

To both sections, as many documents and samples of automated
document productions as possible must be shown, and several well-
chosen concrete cases must be outlined to cover the gamut of appli-
cations.

In the advanced course, a minimum of three days (eighteen hours)
plus one visit should be earmarked.

In the training course, there should be a minimum of thirty-forty
hours, including practical work, discussions, outlining of actual cases
and visits.

2. At the lower level of assistant documentalists, it seems enough
to inform the students of the possibilities of informatics. The same
scheme could be followed, without going so deep (just general points
about instruments and methods, but presenting the ensemble of basic
applications). Such a course could be run in twelve hours.

3. A higher training course would follow the same plan as the inter-
mediate course, but going deeper into some of the subjects dealt with,
especially paragraph 4.3, which could be considerably developed, giving
the rudiments of analysis and programming (in a high-level language,
Cobol, for example), using instances of documentary applications.

(It is clear that, if students in these courses have been through
the intermediate level defined above, Chapters 3 and 4 would be treated
merely as a brief refresher, whereas Chapters 5 and 6 could be developed
somewhat more).

This course would probably also require at least thirty -forty hours.
It would be desirable for the practical programming work to be done
on a computer.

N.B.: higher level teaching could ,,ot, in our view, be seriously
envisaged if the students do not have a good library available contain-
ing foreign (particularly American) works and journals of documentary
techniques necessitating a fairly high annual purchasing and subscrip-
tion budget.
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4. Is it necessary to train specialists in documentary information?

Such specialists are indispensable, but needs are well covered, in
each developing country, by a very small team belonging, for example,
to the national documentation centre or institute. Assigned the task
of automation in the framework of the national network (and interna-
tional link-ups), this team would also act as an advisory body outside
of the official network, supplying technical assistance to the firms or
services wishing to automate their documentation.

It does not appear necessary and it would undoubtedly be very
difficult to create locally any teaching of documentary informatics to
train this initial nucleus of specialists. Selected preferably among
students having a higher level diploma in documentation, they would
first follow a course in analysis-programming in the country, or
"failing this abroad; then, necessarily abroad, a specialization course
in documentary informatics, in a specialized training institute or in
a large automated documentation centre.

It is obviously these who would subsequently be called upon to
teach informatics to the three levels of training for documentalists.
This initial nucleus, the motive force in developing the automation of
documentation, could eventually take on the training of specialists of
its own level, to guarantee development and continuance.

In fact, the scheme briefly mapped out here for specialists in do-
cumentary informatics should be applied to the ensemble of docu-
mentary techniques and resources, in developing countries.

* * *

To conclude, we wish to stress two elements which in our view
are essential to guarantee the full success of efforts to train docu-
mentalists in developing countries, and the establishment of an effective
documentation superstructure:

1. Teaching of documentary techniques cannot be fully effective unless
supported by real exercise in the techniques taught, in what we will
call a documentary workshops », where the students would be guid-
ed to solve all the problems in current practice, with the appro-
priate material, on a real collection, instead of having just frag-
mentary practical works, not linked with one another, and more
or less fictitious. This implies their active participation in the life
of a documentation unit associated with the school, and permanent
high-level links.

2. Upon their entering professional life, the students often find them-
selves up against insuperable practical problems for want of mate-
rial and personnel, re-establishing the formerly anarchical situation:
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collections to be inventoried, filed, catalogued, indexes or cata-
logues to be established or reorganized, etc. They must be helped
to turn this difficult corner rapidily, so that they may devote them-
selves as soon as possible to the current work, instead of losing
months doing depressing tasks ... or giving up, with an unpleasant
memory of the profession. Such help could be given by a technical
assistance team which would make available to them, for the time
necessary to get things started, its entire potential (know-how,
material, manpower). Such mobile service teams, each Jed by a
very competent documentalist, would come under the national
documentation centre or institute, which would place them tem-
porarily with the organizations requesting them. (In like manner,
the documentary information team would participate in automa-
tion operations, not only at the outset of the project as advisor,
but also in getting it off the ground, to initiate the collection of
data or to re-absorb any overly large arrears. A number of docu-
mentary units wishing to automate one of their activities or an-
other in fact stumble against this material problem which is some-
times enough to turn them aside from their project).
It is unnecessary to stress the range of experience offered to young

documentalists by entering such well organized teams, but it is essential
to insist on the fact that they will have to agree to perform even mate-
rial tasks considered highly unrewarding!.

It may not perhaps be forbidden, however, to combine the two
types of organs defined above, somehow or other: documentary work-
shops and mobile service teams. We do not hide from ourselves the
difficulties of such an undertaking, but assuredly the experiment is
worth trying.

ANNEX

Introduction to documentary informatics

Curriculum of Study Course A-I (ADBS), 1970-1971

1. Definition of documentary informatics

The application of automatic (electronic) data processing techni-
ques to documentary problems.

The main documentary functions that can be automated are:
management of collections and services
distribution of information:

collective distribution by bibliographical bulletins
selective individual distribution

selection: retrospective search for reference or data (autoMatic
bibliography, questions/answers service).
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2. Theoretical bases

Reminder of basic definitions and notions

2.1 The documentary store 'memory), its symbolic representation:
the documentary matrix.
How, following the mann.lr in which it is analysed, it makes it
possible to classify the different methods of selection, according
to the nature of the « selective elements », elementary cells of the
documentary store.

2.2 The essential logic elements: reminder of definitions and useful
logical relations in selection operations:

identification
batching
intersection (meet)
negation and exclusion
inclusion,
separation

Illustration of the corresponding operations on the documentary
matrix.

2.3 Diffeient, sorts of documentary languages:

hierarchical structure (definition of essential notions for in-
clusion)
combining structure (definition of essential notions for inter-
section)
mixed structures.

The « spectrum » of the different indexing systems, ranging from
multidimensional (combining) systems to linear (hierarchical) clas-
sifications, through all the intermediate stages.

2.4 Codes and coding

Definition of the three levels of coding:
idealogical code (intellectual)
functional code (symbolic translation of the foregoing)
recording code (material) (transliteration. of the foregoing on
the support used)

Natural alphabetic codes:
Uniterms (M. Taube), Descriptors (C.N. 1Viooers), Thesaurus.
Problems of expression of relations.
Systematic codes (e.g. Universal decimal classification)
Mixed codes and complex artificial languages (e.g. Syntol).
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3. The instruments

Automatic data processing machines and supports.

3.0 The three basic supports.

3.1 Punched cards and multicopying machines

3.10 Punched cards

3.11 The range of classical machines:
card making:

card punch
verifier
reproducer

-= translator

ordering and processing of card files:
sorter
collator

data utilization:
tabulator

3.12 Data notation:
linear representation
two-dimensional (or binary) representation
overlay

3.13 Organization of card files:
a single card per document
a set of cards per document
a single card per characteristic
a set of cards per characteristic
one card for each characteristic in each document.

3.14 Special machines and techniques:
carrier
document selectors
special cards (window cards, self-reproducing cards)
punched card cameras

3.15 Fields and conditions of efficient application.

3.2 Punched tape and automatic typewriters

3.2G Punched tape

3.21 Punched tape typewriters and auxiliaries:
simple machines for repetitive typing
taped program machines
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machines connected to a computer (terminals)
punched tape selectors and sorters.

3.22 Tape-tocard transcribing

3.23 Fields and conditions of efficient application:
recording of initial data (possibly as byproduct of a
normal typing activity)

integration of certain stages of documentary data pro-
cessing.

3.3 Magnetic tape and electronic computers

3.30 The ,magnetic tape

3.31 Direct recording of data on magnetic tape (and piloted
multi-recording)

3.32 The electronic computer and its components:
the central unit and control circuits
data input and output units:

input:
punched cards
punched tape
magnetic tape
automatic reader
direct input with connected keyboard

output:

punched cards
punched tape
magnetic tape
printers
microfilm
,visual display unit

memories:

internal store (main memory)
backing stores (auxiliary stores):

sequential access: magnetic tape
direct access (or random): magnetic drums,
disks, fiches, cards
mixed type.

3.33 Special magnetic selectors (digital or analogue).
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4. Methods

Storage and utilization of documentary data.

4.1 Data input

4.11 Nature and form of initial entry:
pre-edited entries
free label entries
transposition on magnetic tape: notions of word, en-
try, block

4.12 Special requirements for automatic processing:

extreme precision and absolute respect of rules of data
presentation
possibilities of automatic control:

4.13 Comparative efficiency:

punched lists or raw documents?
punched cards or'punched tape?
pre-edited or free entries?
precoding or automatic coding?

4.2 The organization of data in storage

4.21 Sequential access storage:
direct card file
inverted file
mixed file

(special case of binary notation, as opposed to the usual
digital representation)

4.22. Addressable memories (and special case of « associative "
memories)

4.23 Comparison among the various solutions
In the case of retrospective searching, one cannot gener-
ally decide a priori the best method (the most efficient
and the most economic).

4.3 Organization of processing

4.30 Definition: intellectual equipment

4.31 Stages in automation:
problem analysis:

functional flowchart
machine flowchart

'153



program flowchart
programming
finalizing
utilization

4.32 Program languages:
machine language
symbolic languages (source language):

machine -oriented
problem -oriented (high, level):

scientific: Fortran, Algol
administrative: Cobol
mixed: PL/1

translation programs (according to nature: assembler,
compiler, interpreter, generator)
Systems of utilization

4.33 Importance and difficulty of programming; special case
of documentary applications
Is it necessary to program its application or to use an
existing program in the program library?
(Interest and slavery of 0 packages D and commercial
systems).

4.4 Output of results

4.41 The multiplicity of possible outputs from a single input
4.42 The defects and shortcomings of the usual printers

4.43 Contribution of reproduction techniques to informatics.

5. Applications

Present solutions

5.1 Management of collections and ancillary tasks:
acquisitions
catalogues and inventories
management of periodicals
management of loans
management of intellectual equipment (classifications, lexi-
cons, thesauri).

5.2 Distribution of information:

collective distribution by library bulletin:
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-- traditional formulae
new formulae: combining or reco-ordinated indexes
(permuted indexes: KWIC, KWOC, etc.); index of cita-
fions.
selective individual distribution.

5.3 Documentary search (retrospective search, automatic biblio-
graphy, questions/answers service)
The dilemma of being exhaustive or precise (silence and noise)
Servitudes, gaps and defects of the present solutions.
Necessity and interest of full integration of the various tasks
that can be automated.

6. Prospects

6.1 Problems being solved:

retrieval and distribution of bibliographical data on mag-
netic tape
direct interrogation in conversational manner
automatic composition of library bulletins

6.2 Problems under study:
Automatic reading, indexing and translation
Remote direct-access data banks, and documentary inter-
connexion and telemetering networks.

7. Decision criteria

How to design, prepare and tackle the automation of a documenta-
tion unit.

A

MR. ANDRE CIIONEZ was formerly Head of the Documentation Centre of the
Commission a l'energie atomique (France). A documentation consultant, he runs
CERDOC and is Editor-irChief of the periodical Documentaliste.
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THE TRAINING OF SPECIALISTS IN THE FIELD
OF ECONOMIC DOCUMENTATION:
AN ACCOUNT OF EXPERIENCE IN PORTUGAL

by
MARIA MANUELA CRUZEIRO,
Economic Documentation Section,
The National Institute for Industrial Research,
Lisbon

The need _for training information workers in economics, organizing those
working in documentation services, establishing guidelines for standards and div-
ision of labour, and incorporating :knowledge of information -science into the
specializations of documentalists were some of the problems concerning inform-
ation, which came to -light, during the expansion of the economy in Portugal.
The origin and structures of the Economic Documentation Section of INII is
discussed, as well as the- creation, under government order, of a Working Group
for Econoniic and Social Information.

In the past few years in all countries there has been a continuously
increasing explosion of scientific and technical publications. The expand-
ing need for information has been particularly felt in the developing
countries which, because of their situation, have had to encourage
technicians and scientists to work in the fields of production, research,
teaching and administration. As a result of their expansion these coun-
tries have come to realize that they are in need of adequate organiza-
tions to handle documentation and make relevant information available
to research workers and other enquirers.

In view of this it became evident that those who refer to docu-
ments, as well as the specialists who handle them, needed training.

Possibly the need for research assistance was felt by everyone at
the same time, so that it became necessary to find competent- and
qualified assistants. However, as happens in any form of development,
not- all the -work was started at the same time nor, in fact, was it
always started at the beginning. This -is- why -infoTination services were
often- organiied- at first on an amateur basis, that is to say by people
who loied their work, were curious about it, had ideas, intelligence
and intuition who started from scratch, without experience, but the
work had to be professionally organized.
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Specialists in documentation found that they needed a reserve of
knowledge which they did not have and which with the incorporation
of auxiliary techniques, would constitute a Science. Though the Science
of Documentation and Information is recent, it is considerably varied,
since it touches many other sciences and is applicable to any subject.

Gradually specialists in documentation came to understand that
their profession had to be clearly defined so that they could be
objective, effective and relevant. To achieve this it would be necessary:

that those standards accepted and followed by the majority of
specialists be respected;

-- that a rational division of labour be worked out, leading to more
productive work. Since in the case of documentation the product is
information, the system should lead to complete diffusion of infor-
mation.

It became essential to penetrate the secrets of this new science.
For specialists it was not a question of knowing general principles,
rather of working out what details would be applicable in each single
case. As with other sciences, information science progresses along
its own lines, but it keeps in touch with developments in other sciences.
Documentation specialists need to incorporate their 1,:nowledge of in-
formation science in the specific sphere of Their specializations; also
they must keep in touch with progress made in sciences connected with
the field in which they work.

Those who have need of documentation and information must find
out how to make the most of services available. They should have a
general knowledge of this science and its objectives and possibilities.
Knowledge of details can, however, be acquired as needed. The best
way of making the most of the Centres of Documentation is for the
reader to- persevere in using them. He will then learn how to obtain
the specific information he is looking -for.

It would be out of place here to discuss the theory of the informa-
tion scienceor its techniques, but I shall now give an account of what
has been done in Portugal.

For some time now there has been an expansion of the Portu-
guese economy, par&mlarly in the industrial sector. Research parallel
to this expansion underlined the need for information based on well -
organized documentation.

The National Institute of Industrial Research, which comes under
the Ministry of the Economy, offers, among other activities, an Eco-
nomic Studies Service connected with industrial promotion and develop-
ment, which has made important contributions to the expansion of
the Portuguese economy. Shortly after it was set-up it was evident that
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it needed to be re-enforced by an adequate information service. For
this reason, in spite of the existence of a general information service,
a specialized centre for economic documentation was set-up. This was
approved in July 1967 and work was started immediately.

The general lines that were followed in setting-up the information
service were determined after objectives had been worked out, and
the needs of technicians, research workers and others established.

Since a system such as this ond,could only be provisional, in 1968
it was decided that in order to put the service on a professional basis
a member of the staff, who would eventually take charge, should be
trained in foreign Centres of Documentation.

The Economic Dormentation Section provides information to
research workers from other sections of -the Service each week and,
on request, it will provide information from its available -reference
works to any enquirer. It publishes a bulletin on economic documen-
tation, giving information from specialized services, catalogues of eco-
nomic studies, notices and reports from conferences, and bibliographi-
cal publications. It also published specialized bibliographies. The first
on « Industrialization » has already come out, and a second one, on
« Urban Development » is in the course of preparation.

In the meantime the need for documentation and information
came to be felt in other public department% and in private enterprises.
An almost spontaneous agreement for co-operation and division of la-
bour was made between the Economic Documentation Section and the
Plan's Central Library and, shortly after, with the documentary service
of an important private industrial enterprise, the National Petrol
Refinery.

Those in charge of documentation in the three centres agreed to
work together on the preparation of a catalogue, recently published,
of periodicals dealing with economic and social problems which is to
be made available to public departments and private inc ustries. A
pool of information has now been established, which brings together
thirty institutions with an interest in such problems.

While this work was going on a permanent study group for
economic and social documentation and information was set-up as
part of the. President's office, with the aim of following up work already
started, co-ordinating and developing exchange of information between
the groups that form part of the pool, and establishing regular contacts
with other national and international organizations with similar interests.

Since the groups that form part of the pool have different eco-
nomic and social interests: industry, tourism, transport, urbanization,
banking, teaching, social work, health, information, and so forth, it
is our hope that with rational planning we can build up a reserve of
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knowledge that will give valid assistance to those organizations in
Portugal seeking economic and social information.

In order that these aims be achieved, the different organizations
involved must have professionally trained specialists in documentation.
At the same time it is our hope that the high standards with which
this work is carried out will give confidence to those who make use
of the service.

MARIA 'MANUELA CRUZEIRO is the Head of the Economic Documentation Section
of Instituto Nacional de Investigacao Industrial (Ministry of Economics) Portugal,
member of the Permanent Central Nucleum of the, Working Group for Economic
and Social Information (Office of the President of the Government) and is a
university teachel. of Classifition.
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WHAT ARE THE DESIRABLE
PERSONAL CHARACTERISTICS
OF AN INFORMATION SCIENTIST?

by
JASON FARRADANE,
Centre for Information Science
The City University,
London

The effectiveness of many tasks in information work depends upon the direct
'intercommunication of the information scientist with the user. The desirable
personal characteristics of the information worker, to be looked for in students
in particular, are therefore considered in detail. These are: a relatively wide range
of knowledge and interests, persistence in effort, and an outgoing personality,
together with the ability to present information accurately and logically.

Information science, as practised in England, comprises the collec-
tion, collation, evaluation, and organized Storage, retrieval and dissem-
ination of information in various forms, and to various types of users.
The definition covers a wide range of techniques, from handling the
literature to devising a computer system. The information may cover
a great variety of topics in many languages. The work may demand
skills in wnitingabstracting and classifying, or special knowledge such
as that of patent law, or computer systems design and programming.

It is desirable that those in the profession should be versatile
enough to undertake at least a good number of such tasks, though
obviously there will also be specialists. In considering education for
information work there arises the need to select students who will
be likely to do well and one is thus frequently reminded of the need
to consider the bases on which a choice must be made. At the City
University, London, we are now fortunate in receiving a very large
number of applications for our Master of Science and Diploma courses
in information science, so that a careful choice can be made. In. doing
this, the academic quality of an entrant must be judged on his first
degree results, but after that the question of personality becomes very
important.

Most information work has taken place in the fields of science
and technology, but it is how spreading to economics, social science
and other subject areas. Whatever the main subject in question, the
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work is certain to spread over a much wider field. The information
scientist, in most branches of the work, must he ready and interested
to deal with such related subjects. He should in ,fact have some interest
in acquiring knowledge for his own enlightenment and continuing
education. In some cases, candidates having taken a first multi-subject
degree may be better than those with a narrow specialization, but it
is more a matter of the temperamei.t of the student than of his initial
studies. It is a question of his having an inquiring mind, and well-
directed curiosity.

For many tasks of dissemination of information, the work entails
loose collaboration with the user, in research or development work or
in management. In addition to an adequate breadth of knowledge
there must therefore also be an interest in progress. Too many people
become incapable of further learning after the initial effort of an
education, and the liveliness of mind required can be maintained only
by a continuous process of learning and the willingness to study in
order to learn. It may be evinced by eagerness in discussion and the
quick grasp of new ideas.

Many types of information work require direct contact with peo-
ple who are the users of information.' It is necessary to be able not
only to be able to speak to the users at their own level, but to be able
to inspire their confidence in the information scientist's ability to pro-
vide accurate information. It is often necessary to be able to question
the user minutely in order to discover his real needs. This direct-
contact work calls for an ease of manner and of speaking, but also
for tact and patience - all marks of an extravert personality. Shy,
reticent and inarticulate people will be unsuitable for such tasks. Per-
haps, also, a degree of self-confidence and even a little dogmatism (pro-
vided the information given is correct!) may be an advantage, but it
must not be pushed to the point of becoming intolerant, biased, or
incapable of admitting error. Accuracy of information is of course
an essential factor.

Similar considerations apply to liaison work, in which informa-
tion workers may take their knowledge directly to the user at the fac-
tory bench or at higher levels. For such work, the contacts with people
is one of the satisfying features of the work. Again, an extravert per-
sonality is important.

For those whose task is mainly that of using and searching the
literature, other characteristics are necessary. The ability to read quick-
ly, together with rapid comprehension, helps greatly, and such skills
can be improved by training. There in also a rationale of reading which
gives the worker an eye for essentials, for seeing quickly the impor-
tant parts of a given paper. Reading need not then be done meticu-
lously from line to line in the first instance; a scanning pf..an article
will, with practice, reveal the scope of the paper more quickly; again,
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this can be acquired by training, and is especially useful when abstrac-
ting is undertaken. Where much foreign literature is to be examined,
there is, in addition, no substitute for a fluent reading knowledge of
at least one, preferable two or three, foreign languages.

Where the work extends to writing, for example abstracting, or
the preparation of reports, good handwriting (if only to assist the
typist!) and good style in one's own language become important.
Furthermore, a sound logical approach to writing about subjects im-
parts meaning to the user more readily; good reports are those which
are logically set out. For abstracting, where information is to be
imparted in a condensed style, a logical order of presentation (aim
of the paper, means of achieving the aims, results and conclusions)
aids the reader to scan the abstracts and more quickly grasp their rele-
vance to his needs. In all cases, logical thinking is an important pere-
quisite to logical writing.

A clear logical mental approach is of course also necessary in ad-
vanced work with retrieval systems. Classification and indexing are
exercises in logical thinking. The use of computers has increased the
need for such clear approaches to problems, since systems design and
systems analysis involve mainly logical principles. The computer is
however only a machine, and its efficient operation for retrieval pur-
poses follows from the efficiency of the system and input organization.
Retrieval methods are not yet so good that one can afford to be
complacent, despite the persuasiveness of the new type of middlemen
who buy data tapes in order to sell selected outputs. More effort in
studying and improving retrieval methods is needed and the infor-
mation scientist needs to retain his critical faculties in this field.

This leads naturally to the consideration of research in informa-
tion science by information scientists, an activity which has fluctuated
over the years, owing to lack of consistent support, and which is now
at a relatively low ebb. Research, as in other fields, should be under-
taken only by those who have the flair for it, and the other necessary
qualities (patience, clearthinking, intellectual ambition). Ability to
undertake research has to exist in addition to a good grasp of the whole
field; the latter can sometimes be achieved by good education, but prac-
tical working experience is a useful adjunct. There is a need to encou-
rage research, and hence to discover those information scientists who
may have the correct abilities. One test may well be a demonstration
that the candidate has a clear understanding of research methodology,
the ability to perceive possible new relations between observed facts
and to design experiments, especially the crucial experiments, which
will test a possible hypothesis, so that proof or disproof, when achie-
ved, will provide the basis of the next step to be taken. Good research
capacity is however a rare gift. Without basic research, however, in-
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formation science cannot achieve the integration and progress neces-
sary to establish it as a science in its own right.

It will be seen that the desirable characteristics of an information
scientist are many, and their combination will be rare, fortunately, spe-
cialization and the division of tasks makes it possible to require only
some of the characteristics at one time in one person. In the field of
education, however, students have all to learn and all varied skills
to develop. Unless courses are divided into specializations, the future
possibilities of each student have to be considered and some attempt
made to develop persons on an all-round basis. One can at least say
that the number of posts into which diffident, shy personalities, with
a limited range of interests, will fit will be small. In general, one
must look for that touch of enthusiasm, perhaps for that sense of excite-
ment for what is often a sort of detective work in tracing informa-
tion, the trait of persistence and, above all, a respect of accuracy. It
is the task of education not only to impart facts and skills, but, in this
field, to cultivate the desirable personal characteristics and broad out-
look. Training needs to emphasize the communication aspects of in-
formation science and the importance of personal contacts. Finally,
the whole subject is still very much in the development stage; it is a
field still very much in need of pioneers. Education should endeavour
to awaken such ambitions in all students.

DR. J. FARRADAfth took his first degree in chemistry. After some research
posts,.the became a consultant documentalist. After scientific liason and research
work during the war he joined Tate and Lyle Ltd as Information Scientist (1948-
1963). Senior Research Fellow in Information Science, he is now Director, Centre
for Information Science. The City University, London.
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EXPERIENCE IN THE FIELD OF RADIO AND TELEVISION
DOCUMENTATION

by
FRANCO FAVA MESSINA,
Direzione Ccntralc Affari General/ (Scrvizio Archivi)
Radiotcicvisionc - RAI, Italy
Rome

The paper illustrates the main lines of documentation activity at the RAI,
with specific reference to the automated and integrated system based on the
use of key-words, recently adopted for audio, visual and written material in the
journalistic area. It also provides an extensive report on studies on the profes-
sional characteristics required of docurnentalists, the possibility of aptitude tests
in their selection and data on the professional training courses currently given.

RAI the Italian Radio and Television Agency has in recent
years tackled the problems of documentation with the utmost decision,
conscious of their importance for the purposes of production and
research on a vast cultural and social scale.

To this end, the improvements gradually made in RAI's filing
systems have concerned not only the procedures of information classif-
ication, storage and retrieval, but also the institution of a unified, coord-
inated system of processing sound, visual and written documentation.

Interpreting the documentary function and all the connected tech-
nical and organizational requirements on a 'unitary basis, the conceptual
centralization of all documentation activities has thus been effected,
with considerable advantages at both management and retrieval level.
This, while leaving operational autonomy in each sector unaltered,
ensures homogeneity in the criteria of classification, presentation and
retrieval of documents or varying origin.

The intergrated automatic documentation system today in force is
therefore covered by a commog,system of rules, the essence of which
is represented by the use of key-words that care perfectly compatible
with the needs of the different archives. While appropriate deVelop-
ments of the system are forecast, for the time being it is applied for
material of predominantly journalistic interest, including records and
magnetic tapes (the « Registroteca » of the News Service), films (the
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« Cineteca » of the TV News Service), and daily newspapers and period-
icals (the « Emeroteca »» of the Press Documentation Service).

In each of these sectors, groups of documentalists are used who
have received training in special professional courses.

Although the material supports from which information is obtain-
ed and which for sound and visual doi:umentation imply the uses
of gramophones, tape recorders and: moviolas are different, the work-
ing criteria, i.e. the criteria of selection and classification of the various
documents, are basically the same. In fact they consist in listening to
or viewing the complete services broadcast in order to obtain therefrom
in a first phase an accurate anclytic, written description and, sub-
sequently, a meaningful synthesis of the various information elements,
based on key-words and on a number of supplementary content indic-
ations, which together with technical data, help to broaden knowledge
of the document. In the case of written documentation, naturally there
is direct compilation of the summary.

Certain other points are common to all three sectors: the machine
processing of the data, all registered on punched tape; the electronic
processing of the information, which inter alia gives rise to the printing
of separate alphabetic key-word permutation catalogues (called Kwic
Indexes); and control to keep up the efficiency of,the integrated docum-
entation system.

These explanatory notes regarding the documentation activity per-
formed by RAI can make it easier to understand the more specific
topics that interest the Conference. These refer to the selection and
professional training of documentalists, and in a sincere spirit of collab-
oration, well aware of the utility that can emerge from an exchange
of information on this subject, hitherto with such a dearth of traditions,
an attempt will be made to give every possible information based on
the experience directly acquired.

It must be pointed out that the selection of documentalists, regard-
ed as an essential stage conditioning the ensuing training process, has
been accorded considerable importance by RAI, with fairly broad theor-
etical indications on the professional background of those to be assigned
duties and with appropriate selection tests to provide a concrete idea
of the candidates' real abilities.

On the.first point, the overall requisites are formulated as follows:

1. Sex

Other general characteristics being equal,' females are preferred.

2. Age

'Not important for selection purposes, since persons of various ages
can possess the necessary aptitudes.
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3. Educational level

University entrance standard (school leaving certificate). A know-
ledge of foreign languages (English and French in particular) is
preferred.

4. Non-Scholastic preparation

Broad-based, active interest and constant curiosity in events and
aspects of daily life in the various fields (politics, economics, sociology,
arts, sciences, entertainments, sport, fashion, various events). The res-
ultant good standard of information appears closely related to a regular
utilization of the mass media and, particularly, the systematic reading
of newspapers and periodicals.

5. Personal Characteristic

The dutics concern a subject based on several fields. It is there-
fore necessary to have considerable mental agility and the ability to
concentrated one's attention tenaciously, even for long periods, on the
information material in questoin, to be able to grade and cjassify it
appropriately and homogeneously, according to instructions. Consequ-
ently it is necessary to have considerable responsibility for one's own
work, since the characteristics of a documentalist's work make com-
plete control by a superior impossible, unless the latter redoes all the
work.

In this framework, the following mental aptitudes are essential:
Coherency and rigour in reasoning (a logical mind).
A good memory and, for work in the Film Library, also a good
visual memory.
A high standard of 'objectivity and balanced judgment.
Ability to assimilate correctly both general and particular regul-
ations, even complex ones.
A flair for analysis and the capacity to summarize, concretely ex
pressed, in the ability swiftly to pinpoint, extract and faithfully
coordinate in a few terms, using special keywords, essential inform-
ation items in visual, sound or written documentation.
A thorough mastery of the vocabulary, with particular knowledge
of synonyms.

Apart from'anything else, it is obvious that one who « participates »
is most suitable for the job of documentalist, i.e. one capable of ex-
pressing a direct, continous interest in his work, which is essentially
sedentary in type and calls for the following qualities: patience, order-
liness, method, precision and conscientiousness.

The reason for the selection tests mentioned which, however,
for particular reasons, have not yet had any practical experiment-
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ation -- stems from the need to examine the basic aptitudes of aspir-
ing documentalists at an early stage, in order to secure admission of
the most likely candidates to the training course.

This procedure was ir. fact intended to discover, by and large, the
suitability of the candidates especially regarding: standard of know-
ledge, mastery of vocabulary, memory and attention. In practice, five
short functional iesi: have been worked out. They are all written .tests;
to be answered in a reasonable period of time, with the proviso that
some of them might act as eliminators for subsequent tests. They are
briefly described below.

Test 1 - Indicate the exact definition of 30 words of more or less
common usage, and therefore applicable to the system of document-
ation adopted, choosing from a list of 5 definitions, of which one is
right and four wrong.

Test 2 - In a list of 20 words, find 20 opposites, choosing from a
series of 7 terms, only one which will fit.

Test 3 - Answer 40 questions on basic items of knowledge and
various topical subjects (domestic and foreign politics, economic, ind-
ustry, tourism, sport, literature, films, theatre, etc.).

Tests 4, 6 - News items without heading and sub-heading are
clipped from a daily newspaper and photocopied. These are about
international politics, domestic politics, crime, social events, sport and
entertainment. 3 of them are selected by draw, and candidates are
invited-to pick out the focal points of each item, by choosing the 8 most
significant words from the text and entering them on a special sheet,
enabling the contents to be reconstructed in summary but essential
form. This technique is that adopted in practice by documentalists
in summarizing various documents.

Test 5 - This test concerns the specific requirement of the Film
Library, but- at the same -time can be applied to -the other sectors of
work. From a series of 30 slides, it is required to recognize the people,
landmarks and objects portrayed.

For the sake of simplicity, not all the criteria proposed to appraise
the results are specified here. Points are assigned for each test: 1 or 2
points for correct or acceptable answers, and even 3/2 point if foreign
names, for example are spelt wrongly. If the examination is based on
the principle of progressive elimination, there is a pass limit of at
least 60% of the maximum points in each of the first three tests, and
of the first four tests on average, while 1/3 of the questions of the photo-
graphic, test must be answered correctly.
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At all events, a final talk is recommended, to round out the exam-
iner's judgment as to the specific qualities asked of documentalists,
both educationally and regarding personality. Naturally this talk would
be decisive for purposes of final assessment.

It now remains to examine the principles followed in carrying out
the courses of professional training for documentalists. Such courses
have already been arranged three times with few formal variations, in
the sense that, while the doctrinal and practical content has remained
as it is, special instructions have been given from instance to instance
according to the specific sector for which the personnel are intended.
For example: types of films, use and functioning of moviolas, structure
of TV reporting services, terminology of press journals, formation and
editing of news for Newscasts, etc.

Otherwise, the subjects dealt with have always been related to the
need for serious instruction in the general and particular norms of
documentation in the overall context -of methodological and linguistic
aspects.

It would be superfluous to give all the connected details here.
Suffice it, therefore and also in view of the informative nature of
these notes to indicate by way of example some of the subjects
that have been dealt with in the RAI courses, which are to a large
extent run by internal teachers and which are generally completed in
6 weeks, of which 4 are devoted to theoretical-practical training and 2
to exercises in:

Documentation and information.
. Phases of documentation activity.

Principles of classification and cataloguing.
Key-word classifying.
Language problems.
Rules for analysis and summarizing.
Relations between documentalists and users.
Electronic data procesing.

The last course, which was held in the summer of 1971 for an
intake of 6 new documentalists (out of 20 persons available), comprised
about 75 hours of lessons and 100 hours of practical work. The results
achieved, in the commitment of the participants .and their subsequent
job output, were by and large certainly positive.

DR. FRANCO FM MESSINA, a graduate in Political Science, is a journalist and
a member of AIDI, FID and CIA. He is Chairman of the FIP (Federation
Internationale des Phonotheques) and Vice-Director of Services of the RAI-
Radiotelevisione Italiana (Archives Service).
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AN INTEGRATED APPROACH TO SUBJECT
AND PROFESSIONAL EDUCATION

by
ANTHONY C. FOSKETT,
College of Librarianship of Wales,
Aberystwyth

An Information Specialist must have an adequate knowledge of techniques
if he is to exploit the information he gathers to the advantage of his users. He
must also have some idea of the kind of information they require, and an :4nders-
landing of how they use it. The honours degree course offered jointly by the
College of Librarianship Wales and the University College of Wales Aberyst.
wyth gives the student the basic background he requires both these areas,
and shows how the professional and the subject approach merge in the study
of subject bibliography.

Is is well known that there are two approaches to the profession
of information work: one can either start out as a professional and
acquire subject knowledge, or one may begin with subject knowledge
and acquire the professional expertise needed. Neither of these me-
thods is entirely satisfactory. In the first place, the information worker
tends to lack the basic understanding of the subject field which en-
ables him to make contact with the clientele he should be serving; in
the second, all too often the expertise is taken for granted as a trivi-
ality and the information worker in consequence provides a less ade.
quate service than he should.

At the College of Librarianship Wales an al tempt is being made
to provide -an education which will give the student both sides of the
picture, thus enabling him to fit that much more satisfactorily into
the world of information work once he has graduated. The course
concerned is a joint honours degree of the University of Wales leading
to the Bachelor's degree in librarianship (B Lib.). Though the course
is mainly directed at the ' conventional ' library qualification, the
choice of optional subjects and the breadth of the overall professional
coverage, together with the integration between the professional and
the subject approaches, all mean the course is one well suited to the
training of information workers.

Part I of the course occupies the first year. During this time stu-
dents follow two acaderr *: areas of study together with foundation
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studies in library and information science. The most interesting and
unusual area in the latter is perhaps the course on the cc Organization
of knowledge », in which -the student is- introduced io many of the
semantic and logical problems inherent in the transfer of information.
This course is one of an increasing number of attempts to broaden
the student's horizon beyond the conventional « organization of know-
ledge in libraries » which has formed part of similar courses for many
years. The overall intention of Part I is to introduce the student to
both academic and professional studies and to demonstrate that the
two are not separate but closely related.

Part II occupies the following two years, and here again the stu-
dent pursues his studies in three areas; these are however slightly
different in content and emphasis. Only one purely academic course
is followed, but this is in the depth required for an honours degree
and involves the student in a high degree of discipline and indepen-
dent study. The second area is that of professional studies, which will
be discussed at more length below. The third area is a very important
one; in this, the student studies the bibliographic organization of his
academic subject and explores the subject from the point of view of
the information worker. This integrative study is perhaps the key
area, for it is here that the student can see most clearly how informa-
tion is organized (or not organized) in a subject with which he is fa-
miliar and gains an acquaintance with bibliographical tools and struc-
ture in a real environment rather than the usual somewhat artificial
one. Not only does this study illuminate the theoretical professional
studies he is pursuing, it is- of significant value to him in the academic
area that he is investigating. (One could remark in passing that most
undergraduate students are woefully ignorant of the bibliographical
structure and organization of their academic field- to the extent that a
first class honours degree in physics may still leave the graduate una-
wire of the existence of « Physics abstracts »).

For his professional studies the student has to take three core
courses. These deal with the principles of management, of biblio-
graphical organization, -;:ryl of information retrieval. In- each case the
bask principles are discusses nnd may be applied to a wide range of
cases, so that the course is not by any -means restricted to « conven-
tional » library situations. Liodern techniques of information retrieval
are given equal weight with wore traditional methods, which of course
the information worker may well need to understand and use.

The student also chooses two optional courses, each lasting a year.
These are intended to emphasize th3 particular area of special interest
which the student wishes to follow for the potential information
worker there are such courses as a methodology of research and
its presentation » (described in more detail in an accompanying paper)
and « Computers and mechanization in libraries » in which the stu-
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dent can learn how mechanization can be of help to the information
worker and also learn something of its limitations.

In all these courses, stress is laid on the importance of the active
role of the library and information service and the way in which it
can play a significant role in the information transfer process. The
student is introduced to the idea of formal and informal networks of
communication, the role of the technological gatekeeper and of the
information worker as a member of a team rather than as an indivi-
dual outside the clientele he is serving. The image of the librarian as
one who plays a passive role and serves but does not take part in the
work of his clientele is one that is strongly discouraged.

The combination of academic and professional study is one that
has proved very successful in practice. Graduating students do not
regard themselves as nano':- professionals, but have had an introduc-
tion in some depth to the academic world. The other side of the coin
is of course that they leave the College with a considerable understand-
ing of how bibliographical studies interact with a subject field and
how to apply their professional expertise in an area with which they
are familiar. This may not be the area in which they eventually settle
down, but the important fact is that they have acquired the integrated
way of thought. It is to be hoped that this kind of course is one which
will be increasingly important in future training in information work.

A. C. Fosurr is currently Principal Lecturer, College of Librarianship, Wales.
He was previously at the University of Maryland (School of Library and In-
formation Services), the Atomic Energy Research Establishement, Harwell and
the Metal Box Company Ltd. He is the author of The subject approach to
information, 2nd edition 1971, A guide to personal indexes, 2 zdition 1970,
and numerous papers in the professional press.
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THE METHODOLOGY OF RESEARCH
AND ITS PRESENTATION

by
ANTHONY C. FOSKETT,
College of Librarianship of Wales,
Aberystwyth

This course, which is one of the options available to students taking either
the Joint Honours undergraduate course (B Lib) or postgraduate diploma course
(Dip Lib) at the College of Librarianship Wales, sets out to give students some
understanding of the context within which research takes placer the problems
in communicating the results of research, both intellectual and logistic, and the
place of the library in the research environment.

One of the more important roles of the information officer is to- fit
into the research environment, providing research workers with the
information that they need, but also serving as the channel through
which research results are disseminated 'outside the group. It is clearly
impossible for him to discharge either of these functions adequately
unless he has a satisfactory understanding of the research environment:
how -esearch is carried out, what are the needs of those engaged and
how are the results best brought to the attention of a wider audience.

It is therefore perhaps a little surprising that in general this im-
portant area of study has been neglected in -the education of informa-
lion officers. A few schools =have included courses on research, but
these have in general been research in .library science or documenta-
tion, rather than research at large. The course in the methodology of
research and its presentation currently offered to students at the Col-
lege of Librarianship Wales as an optional paper is an attempt to re-
medy this defect. It has now been offered to two sucessive year's of
students and the experience gained has proved invaluable in modifying
the outline and changing emphases, but the overall approach has proved
that it can stand up to practical application well. The objective
is not to turn the information worker into a research worker himself

vgh it would provide suitable background for anyone wishing to
es take research in documentation but rather to give him some

insight into the problems of information transfer that arc likely to
be encountered by his potential clientele.

The course falls into two related but separate sections, represent-
ing the theoretical and the practical sides. The theory is covered by a
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series of lectures and seminars, while the practice involves the stu-
dent in the preparation of a research proposal. It would obviously be
desirable to involve the student in some small scale research, but the
time factor militates against this; the planning of a research project
is as far as we have succeeded up to now in positive involvement, but
it does seem to give students a reasonable grasp of the problems in-
volved and some of the projects submitted have been very good.

The course begins with a series of sessions in which students are
introduced to the context of research, i.e. the way in which research
is related to the individual research worker, but also to the institution
within which he works and to ,the wider national and indeed interna-
tional environment. There is some emphasis here on science and tech-
nology, reflecting the fact that research in these areas is usually more
tightly organized and Cr! a larger scale than that in the social sciences
and humanities, but the .latter are not neglected, since they present
their own particular problems. There is also some emphasis as might
be expected on 'Great Britain and the United States, but other coun-
tries are included, particularly if they offer a -contrasting structure,
as does the USSR. 'Case studies are discussed in seminars and poli-
tical and financial implications are taken into account (for example
the problem of finding a site for the big new West European particle
accelerator and of persuading national governments to give adequate
support). The students involved have all pursued their studies in an
academic discipline and as an essay topic they are required -to investi-
gate the context of research in this subject.

From the context of research the student progresses to the study
of research methods, including the statistical approach, design of exper-
iments and the evaluation of results. Since this is a course intended
for documentalists, the importance of the preliminary literature survey
can be emphasized, in the knowledge that the student will already
have acquired the basic techniques of bibliographical searching. It is
also essential to include such techniques as the design of question-.
naires, since much social science research is inevitably concerned with
the gathering of already existing data rather than .the diperimental
production of new results.

In parallel with this section students are given .a rather detailed
introduction to research in library science and documentation, -in which
the general discussions of context and methodology can be related to a
specific subject area with which the studev has-some familiarity. This
introduction serves as the basis from whiCh the student can begin to
work on his project. Project work is all aone on a tutorial basis; a
topic is selected in collaboration with the tutor, who then advises the
student and monitors his progress in a series of meetings. N.4

From his study of methodology the studentymdyes forward.to the
problems of communication. These are studied from two rathEr differ-.
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ent points of view: firstly, the logical and psychological problems of
presenting the results of new work to a potentially hostile audience and
of persuading that audience of the validity of the work; and secondly,
the various media through which the information may be presented, both
formal and informal, written and oral. In the first case, the difficul-
ties involved in presenting a logical and coherent account of a piece of
research which will almost certainly not have followed such a clear
and coherent pattern may be discussed, while in the second case the
relative merits and demerits of conference papers as a means of dissem-
inating new ideas may be considered. These discussions will also
link up with materials which students should already have gathered
from other courses and help to put these into a new perspective.

Finally, the student considers the role of the library (taking that
word in its widest sense) in the research environment, and the rela-
tionship between the formal networks involved in the transfer of in-
formation and the other, less formal but possibly more significant,
networks through which research workers gather the information they
need. The role of the technological gatekeeper is one which has now
been sufficiently identified for it to become almost part of the formal
network. A rather different set of problems is posed by the develop-
ment or perhaps I should say at present the potential development
of large scale on line computer based information retrieval systems;
as yet the implications of these are not clear, but obviously the student
who will be working in the research environment during the next few
years will need to have a lively appreciation of the shape of things to
come.

The course thus endeavours to give students some idea of the
present situation and possible future lines of development. One of the
important objectives is to indicate those areas in which conventional
library and information services tend to fail the research worker and
to persuade the student that the documentalist can learn from these
past failures in order the better to serve his clientele in the future.
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THE NEED TO TRAIN DOCUMENTALISTS
FOR'THE ACTIVE PARTICIPATION OF
DEVELOPING COUNTRIES IN INTERNATIONAL
INFORMATION NETWORKS

by
R. GNANY,
Documentation Centre,
Food and Agricultural Organization,
Roine

The increasing volume of published and unpublished literature has resulted
in the development of new documentation techniques requiring the utilization of
trained documentalists. Two main series of action are described as part of the
international cooperation engaged in favour of these developments: first, the
setting up of study groups for the evaluation of different information systems
and the standdrdization of the raethodology involved; secondly, the creation and
implementation of international information networks. A broad' outline is given
of one of these networks: the asInternational Information system for agricultural
sciences and technology » (AGRIS), the study of which has just started under
the aegis of the FAO of the United Nations. The participation of developing coun-
tries in the above mentioned networks is then studied with particular reference
to AGRIS regarding the input and output contributions expected from regional
and national centres constituting the network. Among the conditions governing
this participation, the tweed for training docuttzentalists stands out as a very
important one and it is proposed that regional training centres be established
in order to ensure manpower requirements.

A. Introduction

We are at present witnessing a considerable increase in scientific
and technical literature. Its volume cannot be estimated precisely, but
the documentation of a number of large world libraries can provide
an approximate idea of it.

According to Sicking and de Walden, Moscow, for example,
possesses 20 million books, Washington and Leningrad about 12 mil-
lion each, London, Paris, New York and Cambridge (Mass.) about 6
million each, and this without taking into account periodicals, print-
offs, brochures, reports, catalogues, etc. The number of scientific
periodicals published regularly is about 50,000, representing a total of
some 20 million pages.

Especially in the field of agriculture, forestry and fisheries, we
estimate that the annual volume of literature published .lies between
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150,000 and 250,000 documents. Not to mention unpublished literature
which is considerable particularly in the majority of developing coun-
tries where means of publication are limited! We estimate that over
the past few years about 10,000 documents of this type have accumu-
lated in each of the some hundred or so developing countries, which
adds up to a total volume of one million documents containing unex-
ploited valuable information. To this should be added that produced
in developed countries by the research institutes, the universities, pro-
fessional organizations, the private sector, etc.

To be able to deal with this crushing volume of economic, scien-
tific and technical literature, documentation has become a necessity
of our time. As defined by the French Union of Documentation Orga-
nizations (UFOD), this is « the establishment, research, collection and
using of documents ». While it is not yet looked upon as a science
properly so termed, since it creates nothing, it has its doctrines. To
many it is a technique, for it makes use of an impressive number of
mechanical and photographic techniques which take place at a high
speed. It also makes use of more intellectual techniques such- as those
of catalography and classification, and the ensemble of these techni-
ques constitutes a methodology of the documentalist's profession to
the extent that they form a co- ordinated whole.

The role of the documentalist is thus to « document », which task
the International Federation for Documentation has, defined as « collect-
ing », classifying and using documents of all sorts, in every field of
human activity D, and which assumes that certain conditions are met
by the one who performs it.

First and foremost, an educational (cultural) scientific or tech-
nical specialization in which' he will perform his documentary func-

--tions; next, a theoretical and practical knowledge of documentary tech-
niques and of the equipment connected therewith; and finally, an
impartiality regarding the content of the documentary collection and
the aptitude to make a selection from it according to its intrinsic value,
on the one hand, and the specific requirements of the user. on the other
hand.

It is a recent profession but it has progressed considerably in fie
last Few years. University-level courses in documentation date from
1950 in France (at the Institut National des Techniques de Docume;i-
tation), from 1961 in England (at the City University, formerly the
Northampton College of Advanced Technology) and from 1963 in Ame-
rica (at Drexel- College of Technology). The subject and the technique
are developing at such a rate that standards of education in this field
have constantly to he updated.
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It is interesting to note here the following few problems, which
are emphasized by Farradane in his paper at the Forty-Second an-
nual conference of ASLIB, held in Canterbury in September, 1968:
1. The lack of adequate teaching manuals which should supplement

the specialized works which are becoming more and more common,
2. The insufficiency of practical works particularly concerning effi-

ciency tests for different indexing and document research systems,
3. The more and more pressing need for intermediate level documen-

tation courses to train qualified executing personnel,
4. Official recognition of this technology as a real university science

and not as an amalgum of applied techniques.
The author of this paper concludes that only when documentary

science has been fully established as an academic discipline will we
be able to count on the hoped-for co-operation of other scientists in
developing our knowledge of this field.

B. International co-operation and international information networks

Alongside the efforts aimed at improving the professional position
of -the- documentalist, ensuring that he receives higher training equal
to that offered to other economic, scientific and technical professions,
we are at present witnessing a profusion of independent efforts in the
area of documentary methodology, aiming at harnessing, channelling
and using the flow of information pouring in from the numerous dis-
ciplines of knowledge.

It is clear that only well-arranged international co-operation can
permit these efforts to be co-ordinated and attain final success, and
this through two main series of actions:
1. The setting up of study groups to study together the component

parts of various documentation systems, the methods of their ap-
plication and linked problems of compatibility.

2. The creation of international information networks, their admin-
istrative and technical organization and their functioning.
In the framework of the former series of actions we may quote,

inter alia, the- following few, initiatives:
a. the joint study 'by specialized agencies of the United Nations of

the problems connected with micro-reproduction and indexing of
documents.

b. The preparation and publishing by a group of international organ-
izations including FAO, BIT and OECD, of a first « common list
of descriptors ), covering the field of economic and social develop-
ment. Subsequently other- bodies icontributed to this list, with the
result of the coming publication of a macro4hesaurus of terms of
general interest, corresponding to the specialized thesauri of the
various contributor 'bodies.
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c. The numerous documentary activities of the International Feder-
ation for Documentation regarding meetings and publications.

d. The initiatives taken in America and England for the standardized
numbering of books, particularly concerning ISO (International

Standard Organization) and OECD.
e. Lastly, the major contribution made by UNESCO, which plays an

active part in the promotion of documentation in the world, its
main contribution 'taking the form of:

the publication Of specialized works and guides,
the technical assistance so far given to certain countries
in organizing their study and cultural libraries,
its recent agreement with FAO-on close co-operation of these two

bodies in setting up and operating national documentation centres
in developing countries.
The latter series of actions is merely the logical continuation of

the former. It is characterized by the development of international do-
cumentary networks 'based on mechanized documentary systems pro-
duced taking account of the conclusions and recommendations stem-
ming from the former series of actions.

In general, these documentary networks are based on the co-oper-
ation of several centres providing the input, or again on the sharing
of the different operations required for the processing of information.
In recent years various networks have been set up, including:

MEDLARS and EXCERPTA MEDICA, in the medical field
INIS (International Nuclear Information System)
IFIS (International Food Information Service), regarding food
technology.
Among the most recent initiatives, I will mention three:
first, the international network called « World System of Scientific
and Technical Informatoinc», studied by UNESCO, (UNISIST);
the network envisaged within the framework of AGRIS, « Inter-
national Information System for Agricultural Science », at present
under study, under the aegis of FAO, by a group of experts which
met in July 1970 to formulate its first -recommendations on the
proposed system. This group, in January 1971, studied a plan of
action envisaging the study and testing of the system in 1971, and
its application in 1972.

F'r this year's programme the group of experts has formed three
working parties assigned the job of studying the various aspects of
the system. These working parties have had many meetings already,
and a joint report is at present being prepared, to be subrhitted at the
coming meeting of the group of experts planned for next month in
Rome.
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Subject to possible modifications which might emerge from the
final conclusions and recommendations of this meeting, AGRIS as de-
fined to date and communicated by M. Dubois, secretary to the group
of experts in question, at the Sixteenth Conference of International
Organizations for the Joint Study of Plans of Activity in the field of
European Agriculture, held in Paris last January, will have a two-tier
structure, organized as follows:

« 1. Level One: A global documentary service, able to supply current
information in all the areas of FAO's competence.. This service should
ensure:
a. the periodic publication of a series of current bibliographies, ar-

ranged according to field and sub-field;
b. the supply of special' information upon request, including copies

of documents cited, which cannot easily be obtained by the usual
methods. At the same time, « Level One » should, through a single,
co-ordinated effort, lay down a-common basis which could be used
by the specialized Documentation Centres which will constitute
« Level Two ».

2. Level Two: a network of specialized services which can include
specialized Information Centres, Documentation Centres and Data
Banks, assigned ,detailed documentary functions in their respective
fields (analysis, indexing, summaries, synopses, translations).

The envisaged organization of « Level Two » will be based on nat-
ional and regional input centres which will each for dts own geogra-
phical, area" all new documents f llowing a standardized
procedure. The information thus produced (with microcopies of non-
conventional documents) will be centralized for processing and the
preparation of current bibliographies, according to the field and sub-
field mentioned earlier. These bibliographies, in printed form, or on
tape, will be available on a global- or selective basis for all Documenta-
tion Centres and in general for the user public. The same centres serv-

e.

ing as input for the System (Level One) will thus be able to benefit
from the 'ensemble of information collected by . the network, and to
distribute it in the form which they consider most fit, to their own
national clientele. The centres now being set up in developing countries
would -gradually figure among these national Documentation Centres.

Regarding Level Two, and although studies on the subject are riot
yet very advanced, one can glimpse that it will be organized on the basis
of a group of specialized centres according to discipline, field or sub-
field. In each group, the specialized work (analysis, indexing, summa-
ries, etc.) Swill be distributed in order to make use of the various com-
petences and to avoid overlapping »...

Lastly, particularly with reference -to agronomic research properly
so termed, the results of the study of which will of course be important
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documentary inputs for AGRIS, FAO is studying the possibility of es-
tablishing in parallel an international information system to process
data of all types on research projects in progress in the world.

This project, that has been named" CARIS (Centralized Agricultural
Research Information System), will be designed to collect, organize
and distribute basic data on agricultural research institutions, pro-
grammes and activities under way in and for the benefit of developing
countries, in such a way as:

on the one hand, to improve communications among institutions
and among researchers,
on the other hand, to permit the evaluation of research projects
under way and the identification of their major gaps and weak-
nesses in order to arrive at valid decisions at international and
national levels.

The CARIS project will be subject to the approval of the advis"Ory
group on international agricultural research and envisages, within not
more than two and a half years, the production and publication of a
first agricultural research repertoire containing the necessary details
on studies underway in the world.

C. Participation. of developing cotintrie, in international information
networks

It is quite clear that the existence of such international information
networks in the different sectors of economic and social development,
on the- one hand, and in the various disciplines of pure and applied
science, on the other hand, should permit an absolute control and here-
by also the rational using of the economic, scientific and technical
literature which is at present flooding libraries and documentation
centres. However, we cannot be unaware that these networks will not
operate efficiently unless they have the active participation not
only of the developed, countries, but also of the developing countries.

How should the participation of the latter manifest itself in the
special context of AGRIS, for instance, and under what conditions will
it be not just active but also effective?

I am going to try to answer at- the same time these two questions
how and under what conditions? in the framework of two aspects

of the system and in the light of the latest' recommendations of the
working sub party studying its structure and organization, naturally
on the reservation of their adoption by the group of experts next Octo-
ber. These two aspect are, the input and the output.

To the majority, AGRIS would by preference be a centralized inter-
governmental, international system with, however, certain aspects of
decentralization, particularly for input and output. The input would
be ensured:
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1. by a limited number of regional centres (five or six) responsible
for a geolinguistic sector and which would catalogue, analyse and
categorize published agricultural literature from a.fairly wide choice,.
of key journals. They would be responsible also for the prepard-
tion of taped data which would subsequently be used by a mechan-
ized processing centre.

2. by a network of national centres which would concentrate on ex-
ploiting the unpublished agricultural literature of the correspond-
ing countries, this having to be transmitted to the regional input
centres in the form of input lists, perforated tape or magnetic tape
accompanied by the original documents.

Two forms of output are recommended:
a centralized form producing magnetic tapes and also printed bib-
liographies
a decentralized form offering and producing services of selective
distribution of information (SDI), special bibliographies, retrospec-
tive bibliographic research and clearing house services.

It is envisaged that the magnetic tapes will be distributed free to
the regional input centres and by the latter to the national centres,
but copies would be retained by the system co-ordinating centre, which
could be FAO. The latter would be responsible for ensuring widespread
distribution of the printed bibliographies, at a very low cost, It is
thought, on the other hand, that the SDI services could be better as-
sured by national centres with the co-operation of regional centres if
necessary. The national centres.would likewise be those most indicated
to produce special bibliographies and to carry out retrospective biblio-
graphical research, especially at AGRIS level 2.

Furthermore, the system envisages the partial decentralization of
the clearing houses, at a regional scale, the regional centres thus possess-
ing a full set of. unpublished literature on micro-fiches.

With regional centres each .upervising the documentary production
of a given geolinguistic sector, there should be no problems for pub-
lished literature. Against this, the input of unpublished literature of
each country requires, on the one hand, the rational organization of
collection and control points, and on the other hand the tracing and
judicious selection of valuable items of information to be included in*
the system. As we see it, the network of regional and national centres,
after contributing toward the input, would also become the output
network and would use all the documentary collection stored to meet
their own objectives and according to the special needs of their
clientele.

It thus appears necessary and urgent for the developing countries
to organize as of now their documentary infrastructure so as to be
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able to participate when the time comes in this international action
within the framework of AGRIS.

The organization of this infrastructure has been under way since
1969 in the framework of the ,United Nations Development Programme
with the joint contribution of FAO and UNESCO as executing agencies,
the former limiting itself on a priority basis to the agricultural docu-
mentation of each country, and the latter to documentation relative to
the other sectors of the national economy.

The technical assistance provided by the FAO documentation centre
is based on a modern documentary methodology and covers services
in personnel, equipment and training courses. The aim is to move
progressively toward the installation and operation of a network of
national or regional documentation centres in developing countries,
in order to permit the latter to exploit their own documentation.

Sir Robert Jackson, in a study on the capacity of the United Nations
development system, recommends that the setting up of these centres
be speeded up so that they may thereby be included rapidly and easily
in the organizations and agencies of the United Nations.

The first documentation technical assistance project, started in
1969 at Rabat by FAO's Documentation Centre, was both a success
and an experience. It shed light on a whole series of difficulties which
it was necessary to solve and which form the basis of this experience.
This centre today functions with its own means following a method-
ology finalized by the Rome Centre, and guarantees the bibliographical
distribution of its national agricultural documentation via a range of
printed indexes of the same type as produced by FAO. We know that
it is honourably pursuing its mission under the management of M.
Fassi Fihri.

However, despite all these international activities in favour ....,f

promoting documentation in the world, the special efforts of FAO for
the active participation of the Third World in these information net-
works through the intermediacy of national documentation centres still
come up against administrative and financial difficultie's which ham-
per them.

If the experience Of Morocco has been a success, this is because
we have benefited in this country from especially favourable condit-
ions which have enabled obstacles to be overcome. The second project
of the same type at present under way in the Senegal basin and cover-
ing the four countries of this basin (Mali, Mauritania, Senegal and

' Guinea). is being carried on under not very encouraging local admin-
istrative conditions.

Other developing countries interested in these documentary projects
have submitted their official applications to the UNDP, but some are
still hesitant about the questions of structure and financing. For the
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time being there are a half dozen such projects under negotiation, and
which could get under way in the near future.

The time has come for developing countries to become aware of
the need to organize their national documentation following a modern
methodology compatible with those being developed at present.

AGRIS will be taking shape next year and the contribution of these
countries in the system depends on the existence of a network of
national documentation centres. These, however, can be selected only
under certain conditions:
1. that they fill a central documentary function in agriculture in

their country,
2. that they have easy access to the unpublished agricultural liter-

ature,
3. that they are capable of taking over the requisite documentary

tasks such as cataloguing, categorizing, indexing, the selective
search for information and finally the rapid distribution of this
information to its users.
The first two assumptions are linked to the adequate location of

these centres in the governmental or constitutional structure of the
countries so that they mayon the one hand, benefit during their mission
from sustained financial support, and on the other hand enjoy the
trust of local agricultural organizations with regard to documentary
productions not published by the latter. This commitment is at the
basis of FAO's present documentary policy when it ir a question of
negotiating with governments for the establishment locally of national
centres of documentation.

As for the third assumption, it is clear that the functions mention-
ed are linked with the problem of the documentary training of the
personnel of the centres in question.

I said a word or two at the beginning of this report on the profes-
sional training of documentalists in general, quoting Farradane, but
I lack more specific information on the present position of the pro-
fession in the world from the educational standpoint. But while .the
development of documentary education has manifested itself very
clearly for some years now in the developed countries, despite the still
very limited interest of the profession, the same cannot be said for
the developing countries, where this activity is even slower and for
the time being affects only some of the more advanced of .them.

The Ali Bach Hamba Institute in Tunis is a rare example of a
documentation training centre such as we would greatly like to see
existing in other areas of the third world. Here I Would like to make
an aside to assure its Director, M. Taoufik Tabbane, of my great admir-
ation and appreciation for his model organization` ,A:lose activities to
promote documentation are now well established and which we in FAO
have-noted as providing effective in"truction in documentation for the
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staff of the Moroccan national documentation centre, in the framework
of the fellowships provided for this technical asistance project.

If one takes into account the requirements needed for participa-
tion en bloc by the developing countries in AGRIS via their-national
documentation centres, following the third assumption formulated
earlier, it would mean having, quite quickly, a team of several hundred

.qualified documentalists.
We would very much like to- sec a regional network of training

centres supplying specialized personnel not only to the national centres
but also to the regional input mares, thereoy guaranteeing useful co-
operation at two levels on the professional plane.

Furthermore, given on the one hand the diversity of documentary
duties properly so termed,_ and on the other hand the diversity of the
economic, .scientific and technical disciplines for which the require-
ments of documentalists are becoming more and more felt, a training
programme at two levels can be clearly envisaged:

at a higher level, covering full instruction in documentation but
Applied to an economic, scientific or technical discipline, in which

'basic instruction would be -given at the same time
at an intermediate level, limited to full instruction but of a more
practical type, in documentary techniques.
Thus we would have two sources--or recruitment: the one would

supply qualified personnel of the first level, for management or com-
Mand functions in- the documentation centres; the other would supply
qualified executing personnel, necessary for the practical performance
of these duties.

D. Conclusions

This brings my speech to an end, and I must perhaps apologize
for its digressive nature. I would like to conclude with the hope that
the developing countries will realize that the essential role of docu-

mentary activity expresses itself ultimately in efficient and ever-expand-
ing educational work. The modern methods controlling documentary
techniques enable those whose -position compejs them to keep con-
stantly abreaSt of progress not to be overtakenrutally by the onward
march of science towards new applications. This masterful social func-
tion of docurnertation reveals all the nobility and the special require-
ments of the profession of documentalist.

ROGER J. GNANY was born on 4.12.1'09 in Mauritius. After taking a degree
at the University of Cambridge he attended the Institut National des 1",.

de Documentation at the University of Paris. From 1944.48 he was Agricultural
Research Assistant, from 1949.52, Chief, Documentation Service, Agricultural
-Research- Station; :Lac -Alaotra: IMadagascaa.-...anth_grom,:.1957:65_.;Danut,:chia-



THE IMPORTANCE OF TRAINING FOR INFORMATION
WORK IN THE ARAB STATES

by
M. K. HARBY,
DoCamentation and Information Unit,
The Arab Educational, Cultural and Scientific O ;ganization - ALESCO
League of Arab States,
Cairo

Developing countries are in great need of information units in all scientific
fields. These units should draw upon existing experience and should be organ-
ized according to the most up-to-date standards.

The similarity of language, culture, needs, and degree of progress in the Arab
countries facilitates the establis!,ing of information training centres on a cen-
tralized basis.- These centres should be responsible for: I. proper selection of
personnel; 2. preliminary and continuing training in current information proce-
dures use of computers, preparation of abstracts, etc.; '3. co-operation between
centres through the creation of regional, national, and international unions;
4. provision of experts from the developed countries and reciprocal exchange
visits; 5. orgarization of conferences to improve information services.

The problem

The advancement of the developina countries depends on the fact
that they have to:
1. Catch up with the progress in all spheres
2. Become a positive element in progress.

To achieve this, developing countries must start from the point that
the developed countries have i...Iched. In this respect the role of infor
mation is most important. To take it ;;;;Ibt gather all the up-to-
date information available in the varioos spheres.

This requires that the developing coui;tries collect and abstract
pertinent and suitable data for their developing process. The result of
this is that these countries accumulate a tremendpus amount of data,
which has been collected from different sources and 14-inguages and has
to be selected, .abstracted and disseminated regularly so that develop-
ment projects can make use of other countries' experimen:s.

In the field of science for example, data must be colleci.,:d ova the
ways and means and discoveries of other countries. This may be also
applied to the field of Education. The developing countries should ha.re



All this should be at the disposal of those who plan for the future of
the country.

If we take Qatar as an example of a developing country, we find
that it has recently started to develop .its human resources by means
of education. It is noteworthy that the process of spreading education
in itself does not achieve the aim of development but may lead to the
opposite if traditional educational systems used by the world in the
eighteenth and nineteenth centuries are repeated. On- the other hand if
emphasis is put on modern educational trends, and what is suitable for
its development is put into use, then this country may start with
the benefit of human experience, thus avoiding the same mistakes that
the developed countries made.

This trend in human development could lead to the establishment
of modern educational systems that avoid the mistakes of the past and
push development ahead.

Accordingly small countries like Qatar would become a factor in
the progress- of the educational systems in the world, and could be
used as a. model of what modern science and technology can achieve
in the fulfillment of rapid development and a better life.

With this same 'idea in mind, we can consider a country like the
United Arab Republic which is faced with the problem of over popu-
lation. This excess in population may be used as an investment to de-
velcp its resources to help rather then impede ,the country's progress.
This requires the gathering of data from all countries that faced this
problem and managed to overcome it and achieve a better standard of
living, as for example The People's Republic of China and Japan.

The conclusion is that developing countries are faced with the
urgent need to collect information and use it in every kind of human
and materialistic development project.

It is here that the need of establishing information units in every
research and planning department arises, each unit's duty being the
gathering, classification, analysis and clarification cf data for the de-
velopment policy makers in every ministry, factory, company, organiza-
tion or corporation. All these units should be linked by a central infor-
mation unit where all the threads of know:edge are collected. The estab-
lishment of such units at present should not depend on the systems
that were used in the past, as far as collecting data is concerned, but
rather must originate with the most up-to-date systems so as to surpass
the obstacles that may impede them.

For example when we establish a university library today in any
developing country we should' not follow the systems- used by the de-

'ed countries, as their university libraries were affected by the era
'rich they were established and were then progressively modified



fishing libraries in developing countries that they be organized in such
a manner that in addition to their usual role, they act also as an infor-
mation media to the teaching staffs helping them follow the progress
of their specialized fields.

Likewise, when establishing information units in developing coun-
tries, they should be begun by applying the most up-to-date methods in
collecting and gathering data and also follow a suitable scientific and
technolatrical system in-information.

In a few words, the developing countries greatly need the establish-
ment of information units in all scientific fields. These departments
should be organized according to the most modern standards and
should profit by- all the progress achieved in science and technology.
This means that it is essential to train the personnel in these depart-
ments with the latest trends in information science and technology.

Training

Trainees should be selected from university graduates or the like
and sf-ould be trained in the latest techniques in office work, docu-
mentation, etc.. In some developing countries it is difficult to find
an adequate -number of university 1,-aduatcs _that can be appropriately
trained, hence they ought to be selected even if they are not technically
qualified to benefit from =the resources available in other countries.
It is also possible to select penions who are employed in the field of
information, though unqualiEieti, but have experience in the field. Here
it is 'imperative that they-be trained scientifically to face the problems
that they may encounter in the spheic of information.

Briefly, the selected candidates should be of a high cultural stand-
ard in their field of specialization connected with the information
they are collecting. For example if the information unit is educational
it must select its trainees from university graduates in the field of
education, taking into account also their linguistic abilities, especially
English and French, -thich are great assets. Some developing coun-
tricS-May not be abl. to undertake alone the training of personnel in
the various fields of information dtte to the shortage in number and

the high costs which do not correspond with the results. Here it is
better for these countries to co- operate in preparing seminars in which
several countries participate and also to co-operate with specialiZe'd
international organizations and developed countries ii training and or-
ganization.

With regard to the Arab States it is easy to- establish training cen-
tres of this kind due to the similarity in language, culture, needs and
progress. This facilitates the distribution of information training cen-

_,trgs,, Among, the different Arab States and accordingly_ these centres



the Documentation Centre for Education in Cairo, which can train
personnel from the Arab States in -the field of educational information
according to a five-year plan and prepare them for handling educa-
tional information. This is poss-ble through the co-operation, financing
and consolidation of the Arab States and UNESCO. The same also applies
to the Documentation Centre for Science in Cairo; as it can likewise
be transformed into a regional documentation centre that prepares
scientific documentation in the Arab States.

It is advisable in training to use computers and bulletins, public-
ations, magazines, abstracts and the like that deal with the flow
of information. -4

Training also requires the organization of information departments
that are up-to-date with all that concerns information. In this respect
it is also advisable to provide such centres with- experts from developed
countries to help in the exchange of opinions and the correct process
procedure. Meetings should be held every now and then for the trainees
to discuss their problems as the field of information is new and pro-
gressing. Exchange visits should be arranged likewise with centres
in developed countries. It could be of value to arrange a conference
every five years that embodies representatives of information personnel
in developed and devellping countries to study the problems that face
their work and to organize means of publicizing and exchanging infor-
mation between thes_ countries and different organizations.

The estabishient of 'international, regional and national unions
for perSonnel in ,is field, regardless of their specialization, is of great
importance in the development and stimulation of the scientific trend
of this movement.

In brief, the training process embratas:
I. The proper selecpion of personnel
2. The preliminary and continuous training in the most modern pro-

cedures.
3. The organization of co-operation cetween centres by establishing

international, regional and national unions.
4. The exchange of visits to information centres between developed

and developing countries.
5. The convocation of conferences every now and then to exchange

experiences and to co-operate in solving problems that may arise
and to organize the flow of information exchange.

Here arises the importance of the role played by the International
Federation for Documentation (FID) in organizing and arranging con-
ferences, and selecting the appropriate subjects for these meetings in
the, developing_ ,and .developed_countries_ with .the co-operation,



Conclusion

The developing countries and .in particular the Arab States due
to the fact that they share a common language and culture, are in need
of a regional centre for information. This centre in the Arab States
is to be established through the co-operation of the Arab States them-
selves, the League of Arab States and the organizations affiliated with
it, such as ALECSO and the Industrial Centre for Development, and also
through international organizations related to the field of information
such as UNESCO, WHO, FAO, UNIDO, etc.

This Arab centre's role will be to acquaint itself as to the sources
and centres of information in the developed countries and the Arab
States, then to diffuse and publish new information by ,farious
ways and means and to train personnel in the field of information.

At the present stage it is better to establish one centre for the
Arab States and to pool a uman and material resources necessary
for it, whether _these resources are from the Arab States or from the
developed countries. In this centre information is centralized, then fed
to the Arab States through their national centres, then, when human
and material resources are available to those countries, an information
centre could be established that in turn gives and takes from the
regional centre.

This means that we are calling for the establishment of a big
Arab regional centre .for sdlentilic, cultural and educational information
that would supply the Arab States with all the new information in these
three fields. This centre, in turn., should have all its need::, whether
equipment or finance, supplied. Moreover apart from providing the
Arab States with information, the centre would also undertake the
task of training personnel in the national centres.

A plan of actan should also be considered within the coming ten
years to establish an informatiou centre in each Arab State that can
be fed with data gathered by the main regional centre and in its turn
feed back information available in its country. This task is facilitated
by the common language which is used in this large part of the
world.

M. Kiii HARDY was born in Egypt in 19W. He took a B. A: degree in 1932,
Special Dip.Educ. in 1934 and M.A. 1947. From 1945.55 he was Lecturer and

subsequently Assistant Professor and Professor of Education, Post-Graduate
Institute of Education, Alexandria, Arab Republic of Egypt. From 1956-1961 he
war, Director, Documentation and Research Centre for Education, Post-Gratuate
Institute of Education, and subsequently (1961-1966) Director General for Secon-
dary Education, Planning Department. In 1966 he was appointed Under-Secretary
of State for Education, a position which ile_held until Be is. etnientiy.



AN INFORMATION SCIENCE OPTION IN A COMPUTING
SCIENCE CURRICULUM

by
DOREEN HEAPS,
Department of Computing Science,
University of Alberta,
Edmonton

JANICE HEYWORTH,
Department of Computing Science,
University of Alberta,
Edmonton

hdormation workers in Canada* have been educated in Ill:rary schools, in
departments of computing science, or through a combination of industrial and
sclf training. A description is given of an option in information science offered
within department of computing science. Special emphasis is placed on a
laboratory which features a machine readable catalogue Raid on-line terminal
access to bibliographical records.

Over the past ten years, in mcst advanced ?industrial countries,
coherent discusiion. on the trainins: of information workers has been
harr-cred by the lack of an accepted definition of the worker and his
field. Is the information I...orker a librarian, an engineer-information
officer, a computing scientist, a subject specialist? Is- he or she concern-
ed with conventional libraries, computerized information centres, or
special files such as digitized Meteorological data? The debate on the
functions and characteristics of the worker has necessarily been matclzecl
by debate on the place, purpose, and definition of his training, see:
ref. 1-7.

Canada has not escaped this self-examination; and journal publi'
cations, government task forces, society study reports, and confefence
proceedings attest to this scrutiny. To give examples, G. Piternick and
A. Brearley discuss the training of scientific information workers
The a Tyas n Report s, the results of the work of a government study
group on scientific and technical information, includes the recommen-
dations of a sub-group specifically concerned with education and has
an appendix on the information soientist's .:ducation with an extensive
bibliography 2. An updated summary of this appendix will appear in In-
formation Science in Canada'. The Annual Meeting of the Canadian
Library Association in Hamilton, Ontario, 1970, discussed the interaction
of government recommendations and information workers' education. A
recent study by S.R. Reed surveys library education in Canada°. Papers
by D.M. Heaps presented at FID and ASIS meetings discuss user training

-.and :theAnterac tionof- If a tionaL;policv: and: education; " :'?: :survey;



believe, nevertheless, that distinct Canadian trends can be discerned
and that these differ from those evident elsewhere.

We assume that the information worker must now have, in addition
to knowledge of certain traditional library techniques, some familiarity
with computer methods. It is not significant whether the computer is
used for library circulation control, preparation of KWIC indexes, or
data base searching -through profile preparation. Granted such needs,
in Canada training for this worker has been avelble from three
major sources. Tilt. first has been the library schools, of which .there
are presently eight. Sub-professionals, excluded from consideration in
this paper, have recently been trained in « community colleges »13. All
of these library schools give library courses whicA include instruction
in computer methods, which may be as simple as having students learn
to operate a keypunch or as complex as a joint thesis project on semantic
clustering of index terms with a department of computing science ".

Until very recently the second most important source: of informa-
tioriworkers in Canada has been the school of self-training, usually in
conjunction with 'an industrial firm or government research ,,tablish-
ment, see ref: 15-17.

The third source, departments of computing science in Canadian
universities, has been developing rapidly over the past three to five
years". The type of training offered is almost as varied as that found
in Canadian library schools. Emphasis might be on any of the following.:
file structures for business management type data bases, hospital infor-
mation systems, law and privacy considerations, theoretical investigation
of 'tree-like information structures. On the whole, courses available
have tended to be oriented more to computing science and relatively
Yule attention has been paid to the classical library-type problems such
as are posed by circulation, indexing and classification. The text used
has often been Gerard Salton's Automatic Information Organization and
Retrievalm and emphasis has been placed on areas such as statistical
procedures for .1,tomated indexing. In both library schools and com-
puting science departments, almost all courses are currently undergoing
reassessment '9. Figure 1 is an attempt to -represent the .situation in
both 'library schools and computing science departments as currently
judged from university calendars. -

The remainder of this paper will be concerned with the education
of information workers offered as an option within the Department
of Computing Science, University of Alberta, with emphasis on a retrie-
val laboratory. In this department, since 1967, a detailed plan has
been followed in developing an option that would combine the :neces-
sary techniques from traditional library and information centre train-
ing withthos froin--computing; :science-:an&Atlatedz;discinlinec
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ness or retrospective data base searching or in conventional libraries
that have circulation or similar problems of a magnitude that requires
computer assistance. Students undertake advanced research in specific
areas of informatio9 science, see ref: 20-29;

The development of this organized- plan was possible because the
University of Alberta had available an IBM 366/67 computer, (at the
time an advanced time sharing computer *). The Department of Com-
puting- Science also at about that time offered degrees at the Bachelor,
Master, and Doctorate level in conventional areas in computing sci-
ence, such as programming languages, numerical analysis, and so forth.
In 1971 the Department had a staff of twenty. In other words, the
foundation had been laid on which to build an option in information
storage and retrieval. .

It Was realized that courses developed for the. option would remain
too theoretical unless laboratory facilities were provided that duplicated
employment situations the student could expect to meet. The Com-
puting Science section- of the University Library collection was loaned
to the Department on a long-term basis to form the core cf a small
information centre which embraces a monograph, journal, report, and
manufacturer's manual collection. This now numbers 1650 monographs,
140 journal subscriptions-, 500 reports, and 35G manuals. An on-line
terminal was installed- -and an information specialist with computing
science traiiing employed. Initially both manual and computer batch
procedures are being carried out, but the laboratory is planned and
the courses designed for eventual on-line control of library operations
with off-line batch used where suitable. It has been clearly understood
from the beginning that knowledge of and .improvement in computer
operating systems, priority queues, and so forth would need -to advance-
markedly before widespread fully automated on-line library or infor-
mation systems are economically feasible or operationally possible. It
was postulated, however, that the more students were c.:posed both
to the problems connected- with conventional manual handling of infor-
mation and advanced on-line handling the better prepared they would
be to deal with the problems that arise in moving from manual too,
automated, systems or in combining both. Canada, as one of the most
highly urbanized countries in the world, has a mixture of urban con-
centrations separated by sparsely populated spaces. Thus a Canadian
information worker may be employed equally' in a small centre with
no advanced aids save the possibility of a 'hookup to a large remote
computer, or in a centre with sophisticated equipment and highly skilled
backup staff, such as that provided by a large industrial :corporation.

From -1967 to-1971 both the laboratory and the courses have develop-
d. The.en rolm entin-thi tio n,ha s,ri se nzfromzs ix;to:sixtvatwo:zoLthcse-



tweliie are graduate students, ten masters and two doctoral. There seems
to be a demand for students with such training; already students are
finding employment in very responsible positions.

The key courses are CMPUT 560 Information Storage and Retrie-
val, CMPUT 670 Coding and Storage in Information Retrieval, and
CMPUT 671 = Classification Problems in Information Retrieval. All
students will have the normal Computing Science general background
in programming languages, numerical analysis, statistics, and digital
design. They are encouraged to take complementary courses in linguis-
tics, Canadian social and political structure, and adaptive systems.

During the past year fifty students used the laboratory fcr conven-
tional literature searching of indexes and abstracts, performed assign-
ments in indexing and classification, used a manual co-ordinate index,
wrote KWIC programs, and developed searching programs usitng boolean
and weighted search logic. for a computing science literature collection,
the data base of which they had helped prepare using the journals, avail-
able in the laboratory. Machine readable data bases, such as the one in
acoustics literature 30, are also available for testing both for automated
indexing and automated clas Ication. The graduate students also use
the laboratory for research in fields involving the development of a total
integrated "information system.

The monograph records in the laboratory are maintained in machine
readable form. These are available for on-line catalogue searching and
on-line circulation control. A doctoral student is concerned with the
development of efficient file structures for the on-line control of a total
library system; acquisitions, catalogue, and circulation. All students
taking the storage and retrieval option have sessions at the terminal,
which demonstrate current capabilities. They are able to inyestigate
query languages and to understand what information is necessary for
accessibility and storage in an on-line situation. Off-line tools such as
KWIC indexes to the monograph collection, author catalogues, shelf list
catalogues and journal holding listings are available and used in the
control of the laboratory. The monograph and periodical collection is
purchased froni the Department's Library Fund allocated by the central
University Library which also controls the cataloguing. The Department,
therefore, accepts the basic bibliographic descriptions and classification
from the central Library, but at the same time is investigating classifi-
cation aided by an on-line thesaurus.

The Computing Science Department Information Retrieval Group
searches Chemical Titles in co- operation with the Alberta Information
Retrieval-Association and has developed efficient current awareness and
retrospective search programs for large data bases. These are also
dem on ct ratacLAn, gt ti elan tc-3 %rem ali,-;1



tapes, to develop modifications to the tapes, or to organize MARC tape
searches for representative faculty members. This gives the students
an opportunity to experience the diffiLlties of question formulation in
both scientific and non-scientific fields and to write suitable user guides.
The information specialist in charge of the laboratory assists in the
preparation of these guides and in formulating and running various
profiles. Students are also given terminal sessions in the operation of
an on-line thesaurus, which was developed initially for teaching and
illustration purposes and which, now linked to a classification scheme,
is to be used with a fully integrated special purpose information system
designed as part of a research project. The integrated system is to be
operational in a governmental/industrial environment. Such sessions
enable the students to appreciate the value of an online thesaurus as a
scientist's or information worker's training. The Department feels that
the student who intends to make the provision of information his career
must be fully .aware of the difficulties of the identification of informa-
tion content and therefore must 'know about and be capable of indexing
and classification, both manual and automated. He or she must also
realize the price to be paid and the organization necessary for the effi-
cient use of the computer in information handling and understand how
costs and organization compare with manual methods. To this end,
f.tudents must write and run programs and see the results operative in
a day to day situation in an information centre laboratory which is used
as an aid to classification, indexing, and in general control of a system.

The laboratory is open for general use to all computing science
students and is able to provide services to other areas on campus. Library
School students have the opportunity of seeing a » live » ton-line demon-
stration of the automated catalogue and circulation system and the
Computing Science literature search serves those who are interested in
computing applications in their own disciplines, such as law or educ-
ation, but who find that the computing journals are not referenced in
their normal sources of information.

The laboratory is regarded as an integral part of the information
scientist's or information worker's training. The Department feels that
the student who intends to make the provision of information his career,
must be fully aware of the difficulties of the identification cf information
content and therefore must know about and be capable of indexing and
classification, both manual and automated. He or she must also realize
the price to be paid and the organization necessary for the efficient use
of the computer in information handling and understand how costs and
organization compare with manual methods. To this end, students must
write and run programs and see the results operative in a day to day----



In addition to acquainting the student with the practical problems
of implementing automated procedures, the. laboratory environment en-
sures close co-operation between librarian and computing scientist. In
this situation the computing scientist interacts with the user also and
has the opportunity to learn first-hand of user reaction to automation
and what the user expects of .the information centre. The information
worker is not trained in a vacuum, but in an environment which reflects
the difficulties, both technical and human, that will be encountered in
the working world.
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SEMINARS FOR THE SEVENTIES :
A CO-OPERATIVE PROGRAMME
FOR CONTINUING EDUCATION IN THE UNITED STATES

iy
STELLA KEENAN,
National Federation of Science Abstracting and Indexing Services,
Philadelphia

A description is given of the criteria and curricula for two seminars designed
b the US Federation of Science Abstracting and Indexing in order to provide
practical continuing education for information workers and focus on products
and services othqr than the conventional printed book form. To keep pace with
rapid information technique developments, emphasis is placed on .'te cooperation
of the staffs of member services and information science faculty. The three-day
indexing seminar, aimed at developing a sense of perspectil..?, provides aq in-
troduction for beginners and assistance to experienced indexers in evaluating
developments (in special sessions at appropriate levels). A.daily lead-topic lecture
is followed by discussion of actual case histories. The two-day computer-based-
seminar aims at providing an understanding of essential criteria in making
analytical evaluations of machine readable services. It covers an introduction to
these services and machine systems technology, overview of available services,
impact on the organization, cost considerations and utilization of services. At
this last. most important, session case histories are given by invited speakers.

The U.S. Federation of Science Abstracting and Indexing Services
recognized, to quote the Conference brochure, that « the rapid develop-
ment of information techniques has provoked a growing demand for
specialists for general and particular tasks that require adequate train-
ing ». In developing an education programme that is responsive to the
needs of the 1970's, the assistance and advice of member service staffs-
and information science faculty were sought. A Seminar programme
has been developed in- two areas indexing and the use of computer
based bibliographic services.

In addition to -the co-operation of Federation member staffs (the
producers of bibliographic services) and information science faculty
in Seminar design and syllabus development., lecturers at. the Semi-
nars are invited from member services and faculty to provide a blend
of producer expertise and education experience. Although the Semi-
nars have been developed as continuing education programmes for
people already working in the information science field, several univer-
sities have invited the Federation to hold the Seminars at locations on

198



campus. This has meant that faculty members and some students can
attend each- Seminar. This has a stimulating impact on the individual
Seminar and has also assisted faculty subsequently in developing under-
graduate courses.

Background: When the U.S. Federation of Science Abstracting and
Indexing Services was incorporated in 1958, the aims as stated in the
Articles of Incorporation were: « to foster, encourage, improve and
implement the documentation (abstracting, indexing and analysing) of
the scientific and technological literature of the world, by means which
shall include... education, research and publication of lists of scientific
and technical periodicals... >>. In developing an education programme
over the past few years the following objectives have been developed;
first the need to provide a programme of continuing education for
people engaged in information work which is of practical value and,
second, to focus on products, and services being offered in other than
the conventional printed bock form. As a result, two Seminars have
been developed. The first Seminar is on indexing and has been designed
specifically to develop a sense of perspective. The second Seminar
deals with the use and evaluation of computer based services by librar-
ians and information specialists.

Indexing in Perspective Seminar: In designing this Seminar, the
Federation was fortunate in having the guidance of Everett H. Brenner
(American Petroleum Institute and lecturer at Pratt Institute Graduate
School of Library Science and City University of New York). He devel-
oped the syllabus for the Seminar and serves as principal lecturer.
By developing a sense of historical perspective, the three-day Seminar
provides an introduction to indexing for beginners and assists exper-
ienced indexers in evaluating current developments. A perspective
lecture on vocabularies, index systems and retrieval respectively is
given as the lead topic on each day of the Seminar. This lecture is
followed by a case history based on actual operating experience. For
example, the perspective lecture on vocabularies covers the relationship
between classification and indexing; the differences and similarities
that exist -between classification- decimal -entries,. subject headings,
terms, descriptors, etc. The characteristics of a classification scheme,
subject heading list and a thesaurus are discussed, together with the
effect of the computer on indexing vocabulary and the relative merits
of controlled versus uncontrolled indexing. This lecture, which is given
by Mr. Brenner, has been followed at different Seminars by a case
history on Engineering Index vocabulary development; the use of the
UDC as an index language; and descriptions of the index system devel-
oped by the American Geological Institute and the American Dental
Association.

The second day deals `with index systems and the third clay with
retrieval and follows the same format. The perspective lecture on re-

199



trieval is given -by Prof. F. W. Lancaster (University of Illinois) and
the_case history is drawn from ari information processing centre that
offers services from several machine readable data bases. During 1971
the topic of on-line retrieval has become' increasingly impbrtant in
this session ,and in 1972 it is expected that the discussion of this aspect
of retrieval will be emphasized even more.

As the Seminar was designed for both the beginning indexer and
the experienced, it was necessary to provide special sessions at the
appropriate level. Special workshop sessions are organized on the first
two days. The workshop for beginners allows for a discussion of the
vocabulary used in indexing and a basic session on how-to develop and
evaluate an index. The advanced, workshop allows for an in-depth
discussion of the case histories presented.

Through discussion in the beginner workshop it was quickly
discovered that one of the main problems for 'new indexers is the
vocabulary of information science. The Federation therefore prepared
a draft glossary of terms used in indexing for the Seminar. This is
revised as a result of experience at each Seminar with a view to even-
tual publication. A special bibliography is also prepared for the course.

During 1971 the Seminar is sponsored by the American Library
Association, Resources and Technical Services Division, Cataloguing and
Classification Section, Subject Analysis and Organization of Library
Materials Committee. The Seminar has been held in Philadelphia,
New York and Chicago to date. In New York it was hosted by the
Graduate School of Library and Information Science, Pratt Institute.

Computer Based Services Seminar: In developing the Seminar
which has the stated purpose of providing registrants with an under-
standing of the criteria to be considered in making analytical evalua-
tions of machine readable services, a different approach was needed.
This Seminar is intended for people who have to make value judge-
ments on acquiring machine readable services for their organizations.
The Federation is particularly indebted to Dr. Tefko Saracevic (Case
Westerly Reserve University) who assisted in the design of the syllabus
andprepared the following statement for the Seminar brochure:

Many individual information retrieval systems and libraries arc
faced with the problem of the increasing cost of covering the lite -
atue of interest to their users. As the literature proliferates,
many organizations feel the lack of professionals to cope with its
organization for use (especially in machine readable form). One
partial solution is to utilize available services which provide already
processed machine readable input covering sonic subject literature
for subsequent individual utilization. However, the problems of
selection, utilization, and especially integration of these services
into individual systems and libraries are not simple or easily
resolved P
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The topics covered in the two-day Seminar are an introduction to
machine readable services and the technology of machine systems;
survey of available services; cost considerations; impact on parent
organization and the utilization of servias. A series of special check-
lists have been designed for this Seminar to cover the scope of available
services, impact on the organization, cost considerations and the uti-
lization of services. The check-list for utilization, -for example, allows
participants to take notes on it while listening to a series of case
histories as all the check-lists contain such items as data base content,
searchable data elements, profile and search methods, etc. Using the
check-lists, it has been found that the sessions on costs and impact
on organization are better run as discussion sessions rather than
straight lectures. The lists provide the discussion framework and the
discussion leader an encourage a sharing of experience among the

_other speakers and the registrants.
The most important part of the Seminar is the session on utili-

zation which consists of case histories given by invited speakers spe-
cially selected for their knowledge and practical utilization of niachinereadable services. This session takes almost half of the total time
for the Seminar. The philosophy underlying this session is that users
will have different requirements depending on environment. For
example, a library hoping to use the MARC (Machine Readable Catalogu-
ing) tapes produced by the Library of Congress will have different
use requirements from an organization with an existing internal mech-
anized system of information handing, while an organization with
no mechanized processing facility will face yet another set of decision
points. The case histories therefore range over the use of MARC tapes;
an organization with an internal mechanized system; the experience of
a producer of a tape service that also 1- rovides a specialized SDI
service; and an information processing centre that provides .services
from multiple tape data bases.

As for the Indexing in Perspective Seminar, a special bibliography
has been developed for this Seminar. In addition to the check-lists
already mentioned, the Seminar kit also contains the specifications of
all mechanized data bases produced. by Federation member Services.
However, there is no attempt to turn the Seminar into a sales promo-
tion campaign on behalf of member services or products.

The Seminar has been held at Case Western Reserve University in
Cleveland; City University of New York; and Illinois Institute of Tech-
nology Research Institute in Chicago. It is to be held under the
sponsorship of the American Society of Information Science Student
Chapter of Pratt Institute Graduate School of Library and Informa-
tion Science in New York in December 1971.
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Conclusion: In developing a Seminar programme which would
provide for the continuing education of people engaged in information
science work, the Federation has chosen to focus on the topics of
indexing and the evaluation and use of computer based services. The
success of the Seminars has been demonstrated by the positive asseS§:,
ment obtained from evaluation forms which are completed by the
registrants at the end of each Seminar.

The co-operation of the staffs of member services of the Federa-
tion and information science faculty is the most valuable aspect of
the Federation progratnme. It has not been possible in this paper to
mention by name all the people who have contributed time and effort
to make The Seminars a success. The combination of producer exper-
tise and experience as educators in information science has provided
a blend of talent that forms the basis of the education programme.
This combination has allowed the Seminar programme to keep up with
the « rapid development of information techniques » and to answer,
at yeast in the topic areas covered by the Seminar, a response in terms
of the 1970's to the « growing demand for specialists for general and
particular tasks that require adequate training ».

Miss STELA KEENAN is Executive Director of the National Federation of
Science Abstracting and Indexing Services, Philadelphia, USA.

202



THOUGHTS AND SUGGESTIONS
ON THE TRAINING' OF DOCUMENTALISTS

by
M. A. KHEMAKHEM,
L'Institut National de la Produetivite,
Tunis

In light of the needs of the developing countries the intrinsic qualities and
technical skillS required by the documentalist, in particular in industry, are listed,and the need to recognize his key position stressed. 4,...-pgligrai me is de-scribed based on aptitude tests and basic training fyirowed by t using in
options (economics, management, industry etc). The specialist needs in qcumen-
talists in Tunisia are surveyed. On the organization of documentation at tz.t.iottal...
level, emphasis is given to the need to create a et work of communications
among existing centres, to bring existing or new centres into contact with an
outside documentation network, to study the ratio?, al-installation of'documentation
centres at national level and to provide updati ig sessions for already trained-
specialists.

i zor,
My purpose here is to raise certain questioh-whicIJI'Vvceencvnter-

T ."-,sed as a user, and put forward some su tions- d e) es
submit to your attention.

At the National Productivity Council, th
of a documentation service were undertake. I firtt took
over leadership of this body. This tells you ch I was and still
am aware of the capital importance of such a mission in business: I
consider, in a word, that it stands surety to any effective decision'
and I believe in consequence that documentation, far from being rele
gated to the rank of filing systems, should be the foundation stone of
all rational, scientific aotivity.

The house documentalist should therefore be a really full-fledged
member and should also be worthy of it.

It is with a view to meriting this place that I would today like
to make a few remarks and suggestions, which stem from our experience
of the setting up and organization of the service which I have mentioned.
All- these remarks are linked to the subject of the conference: through
them'and in the debates they may provoke, there is the contribution of
a user directly and emotionally engaged. This is what I wish to submit
to you today, and I trust it will prove to be a contribution, however
modest, towards enriching the already precious basis we possess on the
subject of the training of documentalists.
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The first point of major importance, in my view, and which should
therefore receive the training authorities' full attention is the need
to:

Develop the function of documentalist

by the quality of the officers trained:
The documentalist should be of the requisite standard and possess

adequate background training.
The psychological aspect of his general profile is of major impor-

tance.
He should possess a dynamic curiosity. Therefore in candidate

selection an appropriate psychology test should be applied.
He must have a « sense of.contactp and be « human D. It is impos-

sible to stress this point too much. Marty- =qualified documentalists are
lamentably lacking in this aspect of communicability (the inclusion of
some psychology in the curricula is necessary).

It must not be forgotten that the clocumentalist is in permanent
contact with users in the business and outside.

Moreover, he has to play the rcile..of guide and stimulator in docu-
mentation. His mastery Nof conversation-and communication must thus
be solid (a good documentalist must be able to sell his product and
evoke needs).

Patience and constant perseverance
Lastly, a striving for perfectibility and a feeling for research.
Informing economic sector executives on the question of documen-
tation:

We 11:chosen information avoids overlapping of jobs, leads to time
saving and enables benefit to be reaped from efforts provided
elsewhere (opening onto the experience of others with adaptation
effort).

In fact, this inf)rmative aspect takes place -through the quality of
trained documentalists.

I have touched very briefly on the intrinsic qualities which condition
the documentalist's success in his job. I think that this part of his
human training has so far been neglected (and this in many other
disciplines, too). But I would again stress the aspects of seleotion of
suitable candidates for the task. in question and the development of
these aptitudes by means of a training in the fields mentioned.

As for the properly technical qualities, I will- only touch on a few
aspects:

Specialization and documentation:
This is an eminently important facet of the question. I believe less

and less in any standardized training of documentalists.
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In my view there is a level of acceptance of candidates:
In addition to a selection process based on the candidate's human
potential,

A selection taking into account the anticipated specialization.
That is to say, one should take (according to the requirements

studied in advance of the market) a certain number of candidates who
should be given a period of common training (basic trainine. docu-
mentary techniques, etc.).

But after a certain time (to be decided) there would be options
to be included in the curricula (Economics, Management, Industry,
etc.).

Training would differ according to the destination of the documerit-
alist to be trained.

This would permit the future documentalists to become already
familiarized with the jobs they will have to fill and to tackle their
work with a training permitting their rapid, effective integration.

An on-the-job course, duly chosen, with a course report, are
recommendable as a test contributing tov.-ard the final examination.

For the curricula, I would suggest the initiation of future docu-
mentalists on two essential points which they will certainly come up
against in their jobs, whatever the business they work in.

General principles of work organization.
The setting up and organization of a documentation cell.

Study of
needsa...*

Tests:

Human aptitude
Technical apti-
tude

Basic training:

General elements
Documentation
techniques
Initiation into
organisation and
informatics

is

promotion
adapted to
ueeds
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This opening into spheres beyond documentation proper will un-
doubtedly help tc, strengthen the role of conception and reflection in
documentalists who tend (without generalizing) to become bogged down
in a role as operators pure and simple and ordinary interrnediaries.

-- An initiation into the problems of mechanization and the possi-
bilities of automatic data processing.

On the subject of specialization, I estimate that Tunisia is in great
need of a category of higher documentalists, viz. specialists (engineers,
economists, etc.) to be given a supplementary training asdocumentalists.
They would be the future managers of the Study and Research services
in businesses and would be over the career documentalists. Only they
would be capable of really feeling and satisfying the requirements of a
specialized clientele.

Librarians Execution

Prof. Documentalists Intermediate Executives
(Operation)

Higher Documentalists Specialists -F Training
(Conception) .

I will now leave these few thoughts-cum-suggestions regarding the
function of documentalists and go on to the overall questions of the
organization of documentation at a national, level.

The need to create organic links: a nework of communications
among existing centres, perhaps leading to a real national-level informa-
tion bank. Documentation centres are good on condition they limit
overlapping, bottlenecks of information Flow and finally cost.

Bringing existing or envisaged centres into contact with an
outside documentation network: for the permanent inflow of useful
information. At present each one gets on as best it can by itself, often
badly, using its savoir faire and enthusiasm.

Studying the rational installation of documentation centres at
a national scale.

Finally, it is to be hoped that recycling sessions -be conceived
for executives who have already been trained. The essence of these
sessions' would be constituted by the actual cases experienced by the
participants.

Mn ABDELLATIF KIIENIAKIIR11 is Puisident Directeur General of the Institut
National de Productivite et de Gestion des Entreprises - Tunis.
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TRAINING THE BUSINESS INFORMATION SPECIALIST

by
RALPH D. KRUBECK,
Lombard,
Illinois

Effective business information specialists wart be thoroughly trained and ex-perienced in both business management and information science. They man be
capable of improving the business executive's decision - waking process. Above all,
the business information specialist must be strong enough to maintain a high
standard of professional performance and integrity.

Computerized business applications have caused a data explosion
that provides excellent career opportunities for business information
specialists who are 'trained to build information transfer networks.
These careers must attract business executives with several years of
experience in line and not staff management.

The early training of the business information specialist includes
a confrontation with the electronic data processing environment.

Computers are utilized j,,n business to help maintain control of the
company operations by filing data and printing pages of data listings.
Data listings are then sent to people who cannot ,or will not convert
the data to information for many reasons explained later.

Executives objecting to receiving data listings and requesting infor-
mation instead are referred by the data processor to another person
who will have an electronic processing job title that misrepresents
this person as a designer of information transfer networks.

This expert data processor will try to help the business executive,
but is in love with the computer environment, not the executives'
environment, and will fail.

Business executives believe electronic data processing specialists
have over promised and under performed.
1. Before computerization it was sufficient for company operations to

send out one or two business reports each year. There must be
magic in the lunar cycle, for after computerization, more complex
reports are printed monthly and sent to more people.

2. Stacks of computerized reports are received by the executive who
does not read them and dead storage of these reports has revived

207



the microform industry. A generation of executives will be coming
in the next decade who will be even less discidlined readers of
reports. They have been influenced by home television and oriented
to receive graphic and oral communication.

3. Older computerized reports arc not eliminated easily. New reports
are instituted without evaluating the data content of old reports.

The executive receiving both reports is faced with detail that
frequently overlaps.

The information specialist- must be trained to create information
from data and establish an information network capable of transferring
information that will improve the decisions of executives.

Specialists must be taught the difference between data and infor-
mation and that information is not a substitute for executive know-
ledge or wisdom.

1. Information is data that has been massaged by human logic and
emotion and is in a form that allows for analysis and comparison
by gross and finite factors of magnitude and cause stated in the
user's language.

2. Knowledge is information that is understood by the user.
3. Wisdom the accumulation of knowledgeable concepts that are

associated and compared and culminate in a new idea.
A business executive's wisdom is evidenced by moments of brilliant
insight into the most complex business problems and exceptional
good judgment in making short mid long range decisions.
The information specialist must understand the attributes of

information:
1. Quantity 6. Accuracy 11. Collection Cost
2. Con tent 7. Relevance 12. Processing Cost
3. Format 8. Timeliness 13. Distribution Cost
4. Language 9. Useful Life 14. User Benefits.
5. Completeness 10. Flow

After the information specialist has learned these attributes and
worked out the specifications with the users, an information transfer
network can be implemented. Before the business information specialist-
trainee there ,must be a time of trial and error spent in the business
environment. The rules and comments that follow can make that time
spent more productive.

Guidelines for business information specialists.

Rule one:
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The information specialist must get involved in the user's
daily operation to know what are the existing and future
information needs of the user.



a.

The business information user must accept some responsibility to
insure the proper training of the information specialist. One way to
do this training is a temporary period of employment in the user's
operation. The specialist trainee then could; F. Interview the employees:,
2. Keep a daily diary, 3. Collect documents and reports, and 4. Prepare
an information transfer flow chart.

Rule two: Learn to speak, write, and make illustrations suited to
every user's level of understanding and in the language
of the user.

Information specialists that do not understand the uses language
cannot be successful. Specialists that will not or cannot comply
should seek other employment.

The user's do not need to know the information specialist's lan-
guage to do their work, but the specialist must. Misunderstandings
between the information specialist and the business user in specifying
the requirements of an information network are a common cause of
disaster.

Rule three: Be prepared to face conflicts arising in the transfer of
information because it threatens the status, pride, and
security of executives.

When data is nt- ned into information by the specialist it is difficult
to discredit and may show that an executive's prior decisions were
wrong, that a superior's decision was wrong, or that the executives 1.:ere
both wrong. This same information may lead to painful intervi,ws
with other executives. It is no surprise there are so few information
specialists that are strong enough to survive in the commercial
environment.

Rule four: Define what the user's superiors expect to achieve through
the implementation of an information transfer network.

If the workers can see the executive using the information it will
speed the implementation. The best efforts of the specialist are wasted
if the workers' superiors do not reward the workers for using the
results of the network. Executives and workers must be sincerely
reassured that a good information network is not a substitute for
their knowledge or wisdom.

:Rule live: Determine what level and frequency of information is
desired and needed by the users and meet the demand.

Only the line executive knows the capability of the worker to
absorb and act on information. Don't deliver an elephant when a mouse
would do. Above all, don't provide data disguised as information
and expect the executive's workers to turn it into information.
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Rule six: Design into the information transfer an intermediary data
handling that allows for a further sorting and reduction
of data.

This will provide the users with a tool that allows them to classify
and sort -.the data stored in the computerized- file cabinet.

Rule seven: Insist that the executives and the workers voice their
need for specific information and incorporate these de-
sires as highlights of infonaaon'reports.

To say the users do not know what their requirements arc or will
be is no more valid than saying the information specialist does. Always
have report formats -prepared in advance of discussion of this nature
and use them to get the executive and the worker to communicate
their needs. There is much merit, beyond getting report formats
approved, in getting the users involved.

-Rule eight: The- users will have complete control of the informatfon
transfer after implementation.

The form, dimensions, and frequency of each information report
must have been tailored to each user.

Rule nine: A report that does not identify trends and highlight cause
and responsibility is not an information report.

The basic clAcnt of a good information report is to communicate
to executives a timely and accurate identification of trend change.

Rule ten: Carefully examine all existing reports and work toward
their replacement, consolidation, or elimination as user-
oriented' information reports are available.

Monthly computerized listings that are widely distributed to people
who seldom read them, two or more reports that contain much the
same information, and conflicting reports from different functions
need attention.

Rule eleven: Be prepared for criticism wizen the costs of data. collec-
tion, processing, and information transfer are compared
to the executive user's performance.

The successful company expects a return on its assets. An infor-
mation transfer network can offer to executives and workers, who also
cost money, the tools that can increase ability to assess risk, reinforce
the decision-making process, better understand all company functions,
and increase control over their operations. These are all abstractions
and do not ,merit a line on the profit and loss statement; and, if the
information network is successful, it will seldom receive praise for
its contribution. Short range performance may even worsen, if execu-
tives react negatively to the information reports which can be incrim-
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mating. Long range performance should improve considerably, if
executives are in a position that encourages them to act positively
on information and make wise decisions for the future.

Information specialists in the business environment must be trained
to understand management science and information science. They must
be capable in assisting executives and workers to improve the human
decision-making process. The successful business information special-
ist must adapt to the commercial environment, be a good seller of
the benefits of the information transfer, be part of the management
team, and be strong enough to maintain professional integrity above
all other considerations.

RALPH D. KRUBECK has been employed for over nineteen years by one large
mercantile firm in America. Ills merchandising, operating and purchasing jobs
have been at both line and staff level. At present, his assignment is to raise
the performance standards of consumer information systems emphasizing quality
assurance.
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AN EDUCATIONAL SYSTEM
FOR THE INFORMATION SCIENCES

by
WERNER KUNZ,
Studiengruppe filr systemforschung
Heidelberg

HORST RITTEL,
University of California,
Berkeley

The subject information science is definta as the designing and installation
of information systems, and the role and the demand for different kinds inform.
ation scientists in the Federal Republic of Germany is described. The foci around
which the education in the information sciences should be organized are given:
theories and methods of information sciences; information processes; present-
ation and transformation of data (I): Theory of symbol structures; presentation
and transformation of data (II): operations on and transformation of symbol
structures; technology of information systems; law and politics of information;
organization and management of information systems. Course structure for under-
graduate and graduate level for information sciences as a major and as a minor
subject as well as study plans are proposed.

1. Subject Information Sciences

In the United States the « information sciences » have become an
established academic field with extensive programmes for research,
development and training. In other countries:., like the Federal Republic
of Germany, the information sciences are as yet barely existent with
the exception of the programmes offered in the field of documentation.
As a consequence there is a critical shortage of programmes and experts
Who are able to handle the wide variety of problems and to design,
implement and operate the numerous kinds of information systems. In
the Federal Republic the Federal assistance programme for the « infor-
matik » field (or « informatique » in France) as an academic subject
and field of research can only satisfy a small portion of this demand
because of its explicit orientation towards the theory and technology
of electronic data- processing. The German term « Informatik » cor-
responds to the English term « computer sciences » and not to « infor-
mation sciences ».

But the computer alone, is not, however, the reason for that new
class of problems. Above all the increasing complications in planning
and decision processes, the intensification and extension of communica-
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tion, the impact of communication media and the role of information
in all kinds of innovation have led to the realization that information
has become a precious good that has to be administered with care and
whose organization and handling is worth a sizable portion of the
scientific, technical and economic potential.

In order to obtain indications about the self-image of the future
information scientist one should look at the structure of the knowledge
and logic of the procedure he needs to cope with his problems.

Information scientists are providing the information environment
for problem solvers. Their central methodological difficulty is to under-
stand the logic ;A' the problem solvers' problems and the structure of
the knowledge they need. Professionally, they try to « break their
heads » on behalf of other people, not only in the context of a particular
problem, but a whole 'class of future problems. Their dilemma is to
know what somebody knows or might need to know. In contrast to the
traditional'. scipritist vlie,can:tonsider himself outside and different
from his object, the information scientist even in theory is in a
very symmetric relationship with his sn.bjects. He relies on good in-
formation exchange with those for whom he designs his system.

The subject of information, sciences is the design arid installation
of information systems of any kind whether they require computers
or not scientific and technical systems (STI) which so far have been
giVen the larger amount of attention are only one among the numerous
types of information systems.

« Management-Information Systems » have become widely used;
other types are being discussed and developed as « Planning Information
Systems », « Citizen Information Systems », « Legislation Information
Systems », « Political Information Systems », to name a few which
hardly resemble scientific or technical documentation centres. Not only
in the United States was emphasis concentrated on scientific and
technical information systems, mainly due to the Weinberg Report in
which STI was depicted as a major bottleneck of national well-being.
14 has, however, become obvious, that the gamut of information pro-
cesses and not only STI are in a critical state, and that the non-
STI-processes pose even more wicked problems.

Renaming ADI into ASIS was a symbolic indication of the widen-
ing scope of the field. It was farsighted and courageous to claim the
whole area of information processes and systems. But the present state
of the field reveals that it has not yet grown into its new clothes.

Various kinds of information scientists are needed. Some foLons
of professional activities in demand are:

planners and designers of information systems for government,
administration and industry;
managers of information systems that are already in operation;
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there are many 'indications that the position of « information dir-
ectors », is emerging as a regular part of company boards;
information scientists and methodolodsts who deal with R & D
in the information sciences (for instance within universities, col-
leges, non-university institutes and industrial laboratories);
experts for information planning in the public administration;
operators of scientific and technical information systems; scien-
tific documentalists and librarians fall into this category together
with experts in traditional disciplines who concentrate on the in-
formation problems of their particular field;
professionals acting as « information brokers »; infOrmation scouts
for topics, information sources and channels; they market avail-
able knowledge, e.g. by stimulating knowledge transfer into new
fields of application including the implementation of an appropriate
mode of display (as in the NASA Tech Brief Programme);
« information industrialists » who as entrepreneurs and mana-
gers cover the commercial information-market, for instance by
offering « information-service systems » or «information utilities»;
« information lawyers » who represent the citizen in the contro-
versies over his information rights and obligations and who parti-
cipate in legislation concerning the law of information.
The variety of professional imaaes shows that it would not be

justified to conceptualize and implement the information sciences as a
single discipline. It is, on the contrary, rather an area that must allow
many foci to develop and to be blended in order to meet the variety
of requirements. A rigid and strictly separated course structure should
be avoided, since a vivid development of the demanded types of activities
is to be expected.

2. Foci of the Information Sciences

Education in the information sciences should be organized around
a number of foci which correspond to the foci of current research and
development. They should be implemented as study areas which every
student of information sciences is obliged to familiarize himself with
and on a selection of which he can concentrate his studies according
to his interests and anticipated future career. Apart from the distinction
according to professional activities, some areas of emphasis arc re-
cognizable which should be used for organizing research and education':

S 1: Theories and methods of information sciences
S 2: Information processes
S 3: Presentation and transformation of data (I):

Theory of symbol structures
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S 4: Presentation and transformation of data (II):
Operations on and transformation of symbol structures

S 5: Technology of information systems
S 6: Law and politics of information
S 7: Organization and management of information systems.

The -implementation of these study areas within a university re
quires that:

intensive research is done in at least one of the study areas
advanced studies are offered in this area
introductory lectures, seminars and design studios are offered in
all the study areas
it is guaranteed that studio work is offered with real and not
just realistic information problems on all levels of the curricu-
lum:. the typical difficulties of information systems design cannot
be simulated by mock-up problems.

3. Course Structure
In each of the study areas of information sciences an introductory

course as well as a number of intermediate and advanced seminars
should be offered. Every student should be obliged to advance in at
least one study area to the state-of-the-art. Moreover, in each of the
areas a list of elective courses from other disciplines should be offered.
They are meant to intensify and widen a student's specialized study in
the particular study area.

Studio work should be an essential part of all curricula. Unlike
most of the traditional scientific disciplines, which mainly offer lectures
and seminars, here practical system - design work should familiarizcothc
information scientist already with the difficulties of working with his
real objects.

The educational system should allow for a great variety of custom-
tailored individual study plans. It should offer a highly flexible alterna-
tive to the present practice in which the student has to subscribe o
the programme of a well-demarcated discipline. The intent is to produce
the « information conscious » scientist or engineer in many possible
unpredictable variations, though all of them share a common body of
knowledge and skills. Thus, a student has the possibility of studying
« documentation sciences », but also « information sciences with em-
phasis on documentation » or even «information sciences with emphasis'
on chemical documentation and its relation to the chemist's research
process ».

The course system should be designed according to the following
guidelines, choosing the American system of university education:
G 1: At undergraduate level = information sciences are only available
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as a minor subject. We recommend to accept the Bachelor's degree
in any subject as a prerequisite for studies in the information
sciences as a major on the graduate level.

G 2: At graduate level the information sciences may become the major
subject. Alternatively, the information sciences may be chosen as
a minor on the graduate ldvel, leading to a Master's degree in the
information sciences. The specification may correspond to tradi-
tional degrees (like librarianship) or not.

G3: Furthermore, students who already have a Master's degree or a
diploma in another field should have the opportunity of a second
Master's degree or a diploma in information sciences without
minors at the end of a comprehensive programme tailored accord-
ing to the credits a student has acquired before.

G4: There should be the possibility to study information sciences as
a minor subject in connexion with any other major subject.

G 5: For graduates of the information sciences and graduates of other
fields who intend to engage in research and/or teaching in this
field, and who have the required credentials, doctoral prograrrimes
should be established. For graduates of other disciplines additional
requirements should be imposed in order to provide adequate
preparation in the information sciences at the Master's level.

In connexion with German universities, for instance, these recom-
mendations may seem unusual. However, they also differ from the
existing programmes at universities in the USA. However the discussion
on university reforms both in the USA and in Germany indicates a
direction as envisaged in the programme outlined above. Apart from
the claim for democratic participation and more political responsibility
at the universities the criticism of the pigeon-hole structure of academic
disciplines and of the resulting inflexibility and rigidity of courses is
dominant. Determined attempts to correct these deficiencies can be
observed at German model universities. The model outlined above
tries in a different way to bring about the highly desired adjustment
and possibilities of inter-disciplinary connexions. It is essential to
abandon the principle of trying to produce standardized graduates
whose qualifications accompanied by a certain amount of education
in the liberal arts are meant to match modern requirements in
industry and elsewhere.

Another group of training possibilities should provide post-grad-
uate studies during which practitioners and scientists do not only
have the chance to complete programmes on particular subjects and
problems in the information sciences as for instance computerized
documentation, user analysis, etc.), but there should also be program-
mes that offer the entire spectrum of the information sciences in a

216



comprehensive form. Such programmes deserve particular attention
since they could be introduced relatively quickly and thus contribute
to eliminating the need for practitioners, research workers and teachers.

4. Individual Study Plans

.The following rules for the combination of individual curricula (for
students majoring in the information sciences) are proposed (see ta-
bles 1 to 4):

1. For each study area an introductory lecture and laboratory ,:ourse
is offered which is a prerequisite for admission to the proseminars
and seminars E 1 to E 7 in that area. All of these courses arc
compulsory. They should be taken on the undergradute
the information sciences are taken as a minor).

Also on the undergraduate level, the introductory design course
PO has to be taken. It is the prerequisite for the required studio
courses P 1 to P 4.

3. Specialization: in at least one of the study areas seminars have to
be taken, at least two of which have to be research seminars.

4. From the ,list of electives assigned to the study area of concen-
tration, at least three have to be taken.

5. Apart from the introductory courses at least three courses have to
be taken in'the information sciences which are not in the area of
concentration.

6. For the Master's degree, besides the introductory courses, at least
sixteen courses have to be taken in the information sciences and
from the associated electives.

In Table 1 the cross-hatched area indicates a possible individual
course of study that concentrates on study area S 5 « Technology of
Information Systems ».

Table 2 shows a possible schedule for a student majoring in the
information sciences. For each semester an indication is given of the
number of courses that have to be taken in another discipline, in the
introductory phase and in the specialization phase, respectively. The
table shows that in the undergraduate programme approximately one-
fifth of the entire effort should be invested in the information sciences,
whereas after the BA or BS it should amount to four-fifths.

Table 3 shows a possible course of studies for a student who has
chosen to switch to information sciences as a major as late as after
the BA examination.

Table 4 shows the possible case of a student taking information
sciences as a minor subject.
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5 The Demand For information Scientists

A conservative estimate of the annual demand for information
scientists and therefore for graduates in a country like the Federal
Republic of Germany is about 600. Assuming a working life of forty
years, this estimate yields a stable total of about.20,000 information scien-
tists (which would be reached after about thirty years). It rests on stu-
dies that were made in Sweden and Great Britain, i.e. in countries with
similiar socio- economic structures. Since these studies mainly refer to
« traditional » information scientists (dealing mainly with STI) the
above mentioned estimates should be regarded as conservative minima.

There are studies that show that already by the end of the seventies
almost fifty per cent of the US gross national product will fall to the
« knowledge sector ». This figure includes fields like education and
research, in which by no means only inforn qtion scientists in the sense
of the definition given above will be employed. Such figures indicate,
however, that the understandina of information as a « good » besides
capital goods and consumer goods will very probably create a corre-
spondingly high demand for information engineers, scientists and man-
agers. Such a development would undoubtedly falsify the above-men-
tioned estimate by order of matmitude.

REFERENCES

For 1971 the detailed description and explanation of this proposal, cfr. Kunz/
Mud, Die Informations wissenschalzen Ihre Ansatze, Probleme, Alethoden
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agencies, e.g. Federal Chancellery, German Bundestag.

222;



A PROPOSED UNDERGRADUATE PROGRAMME
FOR TRAINING SCIENCE LIBRARIANS IN ISRAEL

by

ABRAIIANI I. LEBOWITZ,
Israel Institute or Technology,
Technion City,

Israel's growing aced for speedy and efficient access to scientific and technical
information is hampered by hick of scientifically trained personnel due to short-
age of supply over demand for such personnel in all fields, failure to award
graduate degrees in librarianship/information science, the often relatively low
status and pay of librarians and information workers and failure to appreciate
the vital role of scientific /technical libraries and information centres is goveinmen-
tal and industrial spheres. The need for a basic and advanced degree in librarian-
ihip/inforniation science is emphazised and a description given of a proposed
adapiation of a very intensive programme of science, engineering and education
courses for the training of technical librarians and information officers. The
emphasis is on the scientific content of the coulse. The librarianship courses are
aimed at teaching the basic concepts, the use of literature for practical problem
solving, the independent running of small industrial libraries or information cen-
tres or efficient service on the staff of larger libraries.

This paper presents a proposed undegraduwe programme for
technical librarians leading to the degree of P. Sc. It was developed
in Israel in response to Israeii conditions but it may prove suitable
for other countries as well.

One result of increasing development and industrialization in Israel
is the increasing need for timely and effective access to scientific and
technical information. To some extent. this is reflected by a growing
number of government and industrial libraries and information centres.
The amount of academic research is also increasing as are the number
of programmes offered and the number of students studying scientific
and technological subjects in Israeli institutions of higher learning.
Lack of suitable personnel hampers the operations of existing libraries
and imposes severe constraints on the expansion of their services and
on the opening of new libraries where required.

Many positions in scientific and technical libraries and information
centres call for personnel with a firm foundation in the natural sciences
and engineering supplemented by appropriate training in librarianship
and information science. The aforementioned positions include those
of information officer, reference librarian, book selector, and classifier.
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Qualified applicants for these positions are not always easy to find even
in the highly developed countries. In Israel the problem of locating
suitable personnel is further compounded by the following factors:

a. generally small supply of scientifically trained persOnnel in rela-
tion to the number of openings;

b. lack of experience with librarianship as a recognized acadenzic
profession;

c. failure to understand the role of scientific and technical libraries
and information centres in governmental and industrial settings;

d. the fact that no graduate degrees are conferred in the fields of
librarianship. and information science. The Library School at the
Hebrew University in Jerusalem offers a two year post-graduate
programme but awards its graduates only a u certificate in librar-
ianship ». Students in other fields who make a similar effort are
awarded a Master's degree;

e. the often relatively low status and low salaries accorded to libra
Hans and others in information work.

Considering these factors there is, in Israel, almost no incentive
for new graduates in science and technology to enter the field of librar-

SEMESTER. I

4Differential and Inteural
Calculus

Modern Algebra
General Physics
General & Inorganic

Chemistry
Libraries and Librarianship

Differential Equations
Strength of Materials
Materials
Modern Physics
Technical Services

in Libraries
Subject Approach

to Information

SEMESTER II SUMMER SESSION

FIRST YEAR
Differential and

Integral Calculus
Modern Algebra
General Physics
General & Inorganic

Chemistry
Or2anization of Science

S...; Science Information ,

SECOND YEAR
Vector Analysis
Thermodynamics
Strength of Materials
Processes
Reference & Bibliography

in .Science and
Engineering

Documentation

Numerical Calculus
& Programming

Introduction to
Computer
Programming

Dynamics
Introduction to

Electrical
Engineering

Elements of Machines

Elements of Machines
Fluid Mechanics

Electrical Engineering
Statistics
Theory of Machines
Cutting Machine Tool

Parts

224

THIRD YEAR
Elements of Machines
Visams Flow & Heat

1ransfer
Theory of Measurement
Automatic Control
Theory of Machines
Metal Cutting
Technical

Thermodynamics
Library and Information
Centre Administration

Special Project



ianship and even less to enrol in Library School. It therefore seems
reasonable to establish the Bachelor's degree as the basic degree in
scientific librarianship with advanced degrees for those who wish to
do advanced work or research in librarianship and information science.

Some years ago Israel experienced a similar problem in relation
to science teachers. The Technion-Israel Institute of Technology con-
tributed to the solution of this problem by establishing a Department
of Teacher Training, This -DeParithent provides a very intensive -pro-
gramme of science, engineering and education courses. Examination
of this programme led me to believe that it could be adapted to the
training of technical librarians and information officers. The table on
page 224 presents a proposed course of study based on the Mechanical
Technology option as described in the 1970 Technion catalogue. In-
troduction of the credit system in the Technion in 1971 will, of course,
result in some changes in coming years.

The emphasis is on the scientific content of the course. The courses
in librarianship are intended to:

a. familiarize the student with the concepts of librarianship and infO-r-
mation science;

b. enable him to use the literature in finding solutions to practical
problems;

c. operate a small (one professional) industrial library or informa-
tion centre independently as well as perform effectively as a staff
member in a larger library.

PROF. Aummxt LAnowrrz is Acting Director, Elyachar Library, Technion,
Israel Institute of Technology, Haifa.
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TRAINING OF AUDITORS OF INFORMATION SYSTEMS

by
DAVID H. LI,
University of Washington,
Seattle

The increasing complexity and specialization in information technology calls
for careful consideration of the training of auditors to serve as liason between
information specialists and users, which should include basic knowledge of com-
puter techniques, programming languages and information flow techniques.

Auditors and Information Systems

In all aspects of information work auditors of information systems
appear to occupy a rather unique and somewhat awkward position: they
are neither information specialists nor information users. If we conceive
information specialists as those who perform the important task of
bringing the capabilities of computers closer to users, clearly auditors do
not belong: the auditing standard of independence requires that they
do not engage in activities that they are to audit. On the other hand, if
we conceive information users as those who make decisions based on
information provided by specialists, auditors are equally out of place:
by definition, auditors are not decision-makers but provide the attest
function.

Given this scheme of classification, the role played by auditors in
connexion with information systems has been somewhat neglected. This
is unfortunate; since, in the author's opinion, auditors of information
systems provide 'an important service: as a liaison between information
specialists on one the hand and information users on the other. Indeed,
this service will become even more important as information technology
becomes more complex, as functions provided by information specialists
become more specialized and as information users become more perplex-
ed. Accordingly, this paper attempts to discuss some developments con-
cerning the training of auditors of information systems.

Recommendations Concerning Auditors' Knowledge About Information
Systems

Because computers were first developed and used in large numbers
in the United States, it is not surprising that auditors in that country
were also the first ones to recognize their impact. In a definitive study
on the body of knowledge to be possessed by certified public accountants,
the following recommendations are made:'
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1. That beginning CPAs be required to have basic knowledge of at least
one computer system.

2. That they have knowledge of at least one computer language (e.g.,
COBOL).

3. That they possess the ability to chart or diagram an information
system of modest complexity.

4. That they have the ability to design an information system, prepare
a program for it and carry their work through the stages of debug-
ging and testing.
A similar, but independent, study 'in Canada results in the following

recommendations:
The committee estimates that some twenty days will be required

to acquire the proposed body of knowledge of computer technology.
The suggested division of time between each of the main topics is as
follows:

computer systems seven days
programming languages three days
systems design six days
audit -- three days

-. computer applications one day.

It is clear that these recommendations are made not with the objec-
tive of qualifying auditors as information specialists, but rather, of
equipping them with some proficiency in the course of discharging their
professional responsibilities as auditors.

Auditors' Concern for Internal Control

One of the auditing standards requires that auditors study and
evaluate the system of internal control. In a computer-based-informa-
tion-system environment, this process involves three levels, of which the
inter-relationship may be shown diagrammatically.

INFORMATION I

First
level

Source Data
PROVIDER -USER PROCESSOR

Second
level

IINFORMATION I

Report

Third
level

IControl I Processing
Data Input Data

Output

Systems I

Design

Computer
programs
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Briefly, the first level, which is well understood among auditors,
relates to a study of organizational relationship and structural indepen-
dence between information processors and information provider-users.
The second level is concerned with a review of the organizational struc-
ture within the information-processing function; ideally, activities relat-
ing to systems design and programming, data processing, and data con-
trol should be separated. The third level is concerned with a review of
programmed checks built into computer programs; ideally, unusual
conditions should be displayed on the computer console for human
attention.

In order to handle each of the three levels properly, it is clear that
auditors require proficiency in flowcharting and programming languages
similar to those recommendations presented in the preceding section.

Auditors' Concern for Documentation

The auditors' need to review programmed checks built into com-
puter programs leads them naturally to another important area: review
of documentation. Although final responsibility for program acceptance
generally rests with information users, their lack of time, interest, and/
or knowledge provides auditors with an opportunity to serve information
users and specialists alike. When auditors are satisfied with the review
of documentation, it suggests to information users that information
specialists have given proper attention and care in the conversion pro-
cess. Generally, adequate documentation should include problem state-
ment, system flowcharts, operator instructions, record layouts, program
flowcharts, program listing, test data, as well as approval and change
sheet 3. Again, proficiency gained by following recommendations shown
earlier would be extremely helpful in this review.

Auditors' Concern for Data Reliability

In addition to studying and evaluating internal control and to
reviewing documentation, auditors must also be satisfied with the
reliability of data as produced by computers. Since these data are
generally stored in machine-readable form, auditors, with the aid of
computer audit packz.ges,4 have an opportunity to use computers as an
pudit tool. This development further illustrates the need to train
auditors to be proficient in computer-based information work.

Summary

Given the increasing complexity in information technology and more
specialization in information work, training auditors as a liaison be-
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tween information specialists and information users deserves attention.
This may be accomplished by giving auditors some understanding of
the information-flow process, computer concepts, and programming
languages.

REFERENCES
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Lingnan Institute of Business Administration, Chinese University of Hong Kong,
he was the Chairman of the EDP Management Committee of the Hong Kong
Management Association. He is the author of « Accounting/Computers/Mana-
gement Information System (1968), acid the editor of « Design and Management
of Information Systems>, published in 1972.
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TRAINING OF DOCUMENTALIST LIBRARIANS
AT THE STATE INSTi:TUTE OF SOCIAL STUDIES,
BRUSSELS

by
M. G. LORPHEVRE,
'Centre Nation de Bibliographic-Mundaneurn
Brussels

A very detailed analysis is given of the documentalist-librarian diploma course
at the State Institute for Social Studies, the sole training of its kind provided
in Belgium. Staffed by Diploma librarians and documentalists of long experience
and attended by nationals and foreigners, the training covers three years and
three types of courses: general (mainly in first year, devoted to exact sciences
and humanities), technical (three years, taking most important position in second
year), languages (3 years). .

The documentalist librarian section was created in 1964 by the
Minister of Education and Culture, to replace the specialization of
« Librarian Social Assistants » that had existed at the State Institute
of Social Studies since 1922.

In Belgium, the teaching of library economy or librarianship started
as long ago as 1897, for those employed by the State, and 1911 for staffs
of other libraries. Since the beginning of this first « school of books »
it has been noticed that documentation is intimately tied up with the
training of librarians, as evidenced by the permanent presence of the
secretary general of the International Bibliography Institute later to
become the International Federation for Documentation on the list
of teacher's.

1922 saw Paul Otlet, the founder of the documentation movement,
in charge of cour.,es at the Institute of Social Studies (at this time the
Central School of Social Service).

The section forms part of the first grade higher technical education
and at present covers three years of studies.

This Institute is the only one in Belgium thanks to its fully
operative teaching activity which trains young people of both sexes
who wish to become documentalist librarians. In order to gain entry
to these courses, they have to possess an approved diploma in the
humanities or an examination of equal standing.
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I. Composition of the teaching staff

The courses are run by holders of university or higher technical
diplomas, who possess long experience in libraries or documentation
centres, since in Belgium training for documentalists or librarians does
not exist, as such, at university level.

The permanent staff of the section comprises diploma holding libra-
rians who have served fairly long periods in a library or a documenta-
tion centre.

Courses for students in the section

The training of documentalist librarians includes three types of cour-
ses: general, languages and technical.

Mast of the general courses are in the first year, technical courses
hold the majority position in the second year, and the languages cour-
ses cover all three years.

As from the second year, the students choose either the humanities
or the exact sciences, according to the line they wish to take.

On-the-job courses are run in the second and third years. They aim
to familiarize students with the functioning of the places in which they
will later carry on their profession. At the beginning these courses are
held in libraries of various types, while in the third year firms are
chosen according to the subject of the student's « report ».

Studies end in September of the third year, and a diploma is
awarded following submission to a jury of a report containing at least
a. hundred typewritten pages. This work is drawn up between January
and June of the final academic year. A staff member of the establish-
ment acts as « report supervisor ». Students are followed very regularly,
first fortnightly and then weekly.

The report subjects are chosen in various fields concerning libra-
rianship or documentation: technical questions, studies of libraries of
certain types or relative to such and such a field, state documentation
examination in certain disciplines; study of types of documents (e.g.
journals, rare journals, manuscripts, newspapers, etc.), analysis of con-
tent of doctiments, etc. Choice is made at the very start of the third
year, by common accord between the staff and the students.

Throughout the courses there are organized visits to libraries, do-
cumentation centres or services, or to other organizations concerned
with books. Reports on these visits have to be drawn up by the
participants. Practical work is likewise arranged regularly, in order to
give a concrete outlet to the theoretical instruction.

The content of the courses is as follows:

a. General courses: in the first year, training is general and based on
an ensemble of courses devoted to the exact sciences and the
humanities. After the first year, the students are given an opinion
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by the teachers of the exact sciences and the humanities regarding
their choice for the second year.
According to the options chosen, the disciplines concern either
political science, economics, law and philology, or physics, mathe-
matics, chemistry, statistics, natural sciences and industrial tech-

. nology.

In all, 1017 hours are devoted to the humanities and 1086 hours to
the exact sciences.

The content of the general courses aims, in the first months of the
first year, to level out the very disparate standards of study reached
by the participants. In fact, students come from all over Belgium and
also from abroad (in some years one-fifth of the total). After this period
and especially in the second-year course, an attempt is made to give infor-
mation on topical problems posed in the humanities, natural science
or applied subjects, rather than an attempt to provide masses of know-
ledge without going deeply into anything. For documentalists, as also for
librarians, the most important problem is knowing the latest facets of
the question rather than its historical development.

b. Language courses: the languages offered are Dutch (spoken), English
(a thorough knowledge of the language, both written and spoken,
is necessary). German, Italian (very useful in the European context)
or Spanish (essential for the international market) or Russian (pre-
ferable for those choosing the scientific option).

These languages (totalling 864 hours in the three years) are indispen-
sable because they will permit the documentalist librarian to understand
texts in them, possibly to abstract texts, and to converse with foreign
readers, or to answer questions from foreign organizations. Moreover
it is desirable for librarians and documentalists to step up their parti-
cipation in international technical meetings, and for them to be able
to understand and to express themselves in the major world languages.

The teachers of the technical courses very frequently assign work
which requires varied linguistic knowledge (e.g. analytic summaries of
foreign language texts).

c. Technical courses: These courses (864 hours over the three years)
cover instruction in the techniques necessary to trace, record, select,
distribute and retain the information (on any support) for users
employing manual or mechanical techniques.

On-the-job courses serve to illustrate the lessons. At present there
arc 792 hours of such courses spread over two years.

They include the following subjects: librarianship, history and tech-
nique of books, publishing, bookselling, the organization of public libra-
ries, special libraries and documentation centres and services, biblio-
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graphy and reference works, distribution of information, reader psy-
chology, etc.

The longest course is library economy or librarianship, which is
then followed-by documentation, and it contains the following sections:
history of libraries, construction and equipping of premises, furnishings,
choice and acquisition of collections, special sections, cataloguing, classi-
fications, lending, conservation, administrative questions, public rela-
tions, libraries in various countries and special libraries. Documentation
includes: definitions and types of documents, organizations, staff, docu-
ment acquisition, special collections, documentary works and interna-
tional regulations, distribution of documentation, techniques applied to
documentation (general questions, terminology, coding systems, manual
or mechanical punched. cards, the role of telecommunication, the use
of photography, readers, mechanical applications of semantic or syste-
matic classifications, the use of computers, automation of documenta-
tion, future prospects.

These subjects are spread over the three years in the order given
above. Continuing the librarianship course, this starts up in the second
year and ends in the third.

From the second year, many hours of practical work are envisaged,
to prepare catalogue cards on different types of works on different
subjects. The volumes required for this deal with different subjects and
permit the practical application of the knowledge acquired in the general
courses to classify the subjects and obtained reasoned catalogues. The
different languages concerned lead to a fresh appl cation of the lan-
guage courses. In fact, all the courses lead up to such works.

In the second year the teachers of the technical courses get students
to draw up bibliographies on set subjects. The teacher of the reference
course has his students make « dossiers » on a topical theme. These
works are included in the student's rating for the year.

In the third year, students have to prepare not only the report
already mentioned, but also a number of an analytic bulletin. This
manuscript is supposed to be the first of a publication appearing regu-
larly, including all the tables necessary for easy consultation and to be
presented in such a way as to be easily printed by a publisher.

The practical assignments aim at putting students in situations as
close as possible to actual ones.

LIBRARIANSHIP COURSE under G. LORPHEVRE

1. HISTORY OF LIBRARIANSHIP:

Antiquity: Egypt, Assyria, Ancient China, Greece, Rome.
Middle Ages: Vatican, the Laurentian, evolution of lectern system,

chained works.
Modern times: The mural system started at the Escorial, Wren's
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works, the Paris Bibliotheque Nationale, works of Labrouste,
the British Museum, the US Library of Congress.

Evolution of premises from ancient buildings adapted to modern
libraries; various systems: round, towers, etc.
The great modern libraries: Berne, Manchester, the Canadian Natio-
nal Library, the Albertine, Louvain.
Library-stores (« Winkelbibliotheken »). Radial access, the « carrel »
system in study libraries. Free access to stores.
Size regulations.

2. CHOICE, CONSTRUCTION AND EQUIPPING OF PREMISES

What is to be included and what excluded.
Use of premises.
Situation of premises compared with environme
Adaptation of premises or construction.
Free access, without free access, deposit libtrie
Building libraries of various types: rectangular
Distribution of services in rooms; development
General recommendations in event of building:
stores, work rooms, conveniences, rooms for
internal transport.
Heating, lighting.
Temperature, humidity.

n t.

s.
, round, towers.
of services in time.
walls, bays, doors,
bibliobus, garages,

3. FURNITURE

Its evolution (see also: construction of libraries)
Choice of materials: wood or metal. Pros and cons.
Shelves: types, fixing, carpentry, fixed, mobile, collapsible shelving.
Securing of works: removable or fixed.
Labelling the shelves, bays, etc.
Ladders.
Furniture for special collections: atlas, daily papers, periodicals,
maps and plans, etc.
Brochure cases, archive bags.
Compact systems.
Tables, seats, arrangement of reading rooms (for young and adults).
Size norms and regulations.
Catalogue rooms: card indexes (various types), visible cards, va-
rious markings.
Furniture for objects and documents in horizontal position.
Photographic equipment (developed in the course of documenta-
tion).



L
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Internal transport material (fixed installations, sec: construction)
Librarian's desk.

4. CHOICE OF ACCESSIONS

Choice: composition of fund according to types of library.
Gear necessary for choice of books and periodicals.
Co-operative accessions plans: Farmington, Scandia, use of col-

lective catalogues to facilitate choice.
Reference works.

Accessions: Theories: liberal, humanist, revolutionary.
Survey prior to purchase.
Accession proper (purchases: role of book distributors; ex-

changes: organization of operation, depots of works by third
parties).

Orders and supervision of orders.

Entry: verification, bookkeeping operations (Inventory: see catalo-
gue); placing of « ex libris », etc.

Deposit: Choice of works to be placed therein.

Doubtful section: choice of works to be placed therein.

5. CATALOGUING

A. Terminology: explanation of a hundred or so terms. History of
catalogues.

B. General: distinctions to be made between catalogues and biblio-
graphies, sorts. Making of catalogues.
Quoting, classification.

C. Types: wall, numerical, entry register (or card index), topo-
graphical (the oldest), according to title, to header word, typical
word, analytical (rules and exercises), « uniterm », dictionary.
Collective catalogues.

D. Making of card (according to Vatican and Library of Congress
rules, ISO standards and results of -the 1961 international con-
ference).

1. format of cards, arrangement of elements, IBN's standards
2. Determination of author:

surname: authors ancient ;_nd modern, foreign names,
of married Women, etc.
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Christian names, simple and compound, variants, the Chris-
tian name as the main element

pseudonyms, anonymous works, authors who sign with
asterisks or other marks.

Case of more than one author
Collective authors
Religious personnages

3. Determination of title of work
4. edition (distinction between edition and printing)
5. bibliographical adress (Place, publisher, date, chronograms)

6. collation (size, pages, illustrations)

7. notes (the ten conventional notes, the ten informative notes).

E. Alphabetizing.

Works published together -- anthologies, extracts, fables, plays,.
proverbs, popular songs, riddles, etc.

Bible
critical editions
works revised and corrected
summaries of works
translations
libretti
accessory parts of a work by authors other than main author
periodicals
series, collections
theses and university works
geographical maps and plans
musical scores
see also documentation para. 4
illustrations
correspondence
collections of laws, etc.
editions of texts of documents
miscellanies, anniversary works
memoirs

Catalogue of reproduced documents (photocopies, microfilms,
etc.)

F. Transliterations. The rules for th Arabic, Hebrew,
etc., alphabets. Retransliteration. Romanized scripts for lan-
guages without alphabets.
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G. Writing: use of capitals, punctuation and other marks.
H. Rules or publication of catalogues (after types of libraries).

Methods of reproduction to be recommended.

6. CLASSIFICATIONS

a. alphabetical order: rules to follow, name, titles.
b. the Cutter system and systems derived therefrom.
c. history of systematic classifications (choice of about thirty

systems from Middle Ages to our time)
d. decimal classification: Dewey and UDC
e. Documentary language (cf. documentation).

7. LENDING

Reader card
J3ull2tins: With or without counterfoils
Single card system, register, register-journal
Bulletin of on- the -spot borrowing
Lending in firms
Circulation of periodicals.
Reminder of loans.
Inter-library loans: use of collective catalogues, technique of cata-
logues.
Circulating library: postal libraries, bibliobus (book-buses), biblio-
fer, bibliotram, rural roading.
Photographic registration of loans.
Negative track control.
Multicopying treatment applied in lending service.

8. CONSERVATION

Deterioration due to natural elements, b., readers, disinfecting
Resticking
Prescriptions of library economy for bindings

9 ADMINISTRATIVE QUESTIONS

Administrative committee
The librarian (functions, training, types, etc.)
Regulations
Budget and accountancy
Publicity (tracts, reader publicity, press, radio, T.V.)
Lectures in libraries
Extensions of the library: book deposits, book-buses, etc.
Exhibitions in libraries or with the assistance of libraries.
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10. PUBLIC RELATIONS

The family, the school, works.

11. LIBRARIES IN DIFFERENT COJNTRIES

Administrative organization, main types, legislation, etc.
France,
Denmark,.
.1361:gitun,

U.S.A.

Universal documentation network.
International action: International Federation of Library Associa-
tions. International loans, international library economy initiatives.
Action of such international organizations as UNESCO, OECD, the
Organization of American States, etc.

12. SPECIAL LIBRARIES

What is to be understood as a special library? Difference compared
with national, public libraries, etc.
a. Libraries for a public in special circumstances: hospitals, pri-

sons, the army, the blind, children.
b. Libraries for a restricted public: e.g. medical, agricultural.
c. Scientific and industrial libraries: passage to documentation.

COURSE OF DOCUMENTATION

1. Introduction: definitions, general points on documents. The
parts of documentation. Initial, primary, secondary, derived documents.
How is the document presented? Criticism of value, sincerity compe-
tence, etc.

Things that go towards the expansion of documentation: associa-
tions, congresses, international organizations (OIG and ONG). Stan-
dards in the field of documentation. Action by the ISO and its technical
committees; national standards.

2. Documentation organizations (aim, role, administration, etc.)
Staff. The central Documentation units (libraries, archives, etc.).

Documentation centres (national or international).
Documentation services or offices. Documentation initiatives.
Specialized centres. Relations among doc. centres and scientific

research. Doc. networks: national, international (general or special).
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3. Acquisition of documents: difference compared with those of li-
braries. Case of books, periodicals, documents not normally published
(reports, etc.).

Methods of acquisition, importance of exchanges of documents.
Furctioning of national and international exchange services.

4. Treatment of collections. For periodical books and certain spe-
cial documents, see Librarianship: documentary dossiers, iconography,
reprography (printing including offset, typing, photography, various
processes: flat, hectography, stencils, microfilm, microfiches, xerox,
thermocopying, selective disifilation, etc.), commercial catalogues, sound
documents (cylinders, records, wire, tapes, etc.), museum and scientific
objects, models, etc. Scientific material and equipment as the object
of documentation.

Administrative documentation.

5. Documentary works: Examination of documentation: analytic,
descriptive, integral, by translation, by partial reproduction or complete
reproduction. Establishment of documents in documentation centres
and services, summaries, indexes and tables; preparation and publishing
of periodicals, etc.

Usual norms for such works and especially those concerning abbre-
viations, periodicals, bibliographical references, etc., those for patents
and translations, documentary analyses.

6. Distribution: on the spot, through conferences, seminars, con-
gresses, etc.

Teaching. Publications distributed through the service or the cen-
tre: periodical, non-periodical, rules of presentation, editing (ISO/IBN).

7. Technical means-automatic documentation:

a. general problems: terminology, types of documents to be coded,
coding systems, linguistic problems.

b. processes, selection manuals: punched cards (marginal, central, etc.).
Peek-a-boo cards, pre-punched cards.

c. role of telecommunications: telex, radio, T.V., punched tape, the
international telegraphic code.

d. role or photos in distribution and selection processes (Samain sy-
stem, minicards, etc.).

e. reading machines and linguistic and writing problems stemming
therefrom.

f. address plaques, a new development for automatic documentation
in this field.

g. automatic and electronic printing: Linotron, etc.
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Ir. eighty and ninety column cards: documentary and scientific applica-
tions, administration of services and centres, document retrieval,
data retrieval, detection of anonymous works, author identification;
reconstitution of texts, etc.

i. use of computers: special coding systems (see a)), especially binary,
applications of computers to documentary and scientific works.

I. mechanized applications of thesauri or of UDC. Arrow diagrams.
Problems of unlinguism of codes based on natural language.

k. linguistic questions: projective languages, programming languages
(Fortran, Algol, Cobol, etc.), semantic networks. Thesauri, differ-
ence between key words and descriptors (see also classifications in
librarianship). Role indicators.

I. Towards a fully automatic documentation; interconnexions, com-
patibility of systems and material. INIS, MARC II projects, etc.
Automated bibliographies now in existence (national or special).

tn. document economy: applied to documents: a. quantification (pro-
duction statistics), determination of literary cycles, primary and
secondary documents; b. content of documents: author determina-
tion (linguistic statistics), analysis of contents (of support, of mes-
sage, of audience); c. content of bibliographies. Applied to collec-
tions: methods of judging the programme of a library (regulations
in effect), evaluation (Cleverdon and Salton).

PROP. G. LORPIliIVRP. is Director of l'Office International de Bibliographic -

Mundaneum, Le Centre National de Bibliographic - Mundaneum, Les Amis du
Palais Mondial - Mundaneum, Le Musee de la Presse, Le Biblioteque Mondiale,
Les Editiones Mundaneum, Brussels.
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UNIVERSITY TRAINING OF JURISTS
IN INFORMATION WORK

by
MAURIZIO LUPOI,
Department of Comparative Private Law,
University n; Rome,
Rome

As compared with other humanists, jurists in Italy are at a cultural disad-
vantage since ;:either the universities, the public administration nor the profes-
sional societies have done anything to train jurists in the utility and the tech-
ninques of automated information. This has resulted in incomprehension and
rejection of the problems posed by informatics. It is suggested that the establ-
ishment of appropriate university departments could provide a suitable environ-
ment for overcoming this situation.

1. Jurists are the rear-guard of a small army of documentalists who,
during !the course of the last century, subverted venerable institutions
and proposed new systems of classification and bibliographical research.
They also form the rear-guard of the battalion of social scientists who,
as a consequence of recent developments in information science have
for the past fifteen years been considering the social consequences of
automation and working out its applicability to various fields having
diverse objectives.

It will not be an easy task for jurists to make up for this cultural
lag which has involved, as does every cultural lag, the rejection, there-
fore the lack of understanding, of problems and methods.

It must be acknowledged that in certain countries (the United States,
France, Czechoslovakia and some others) jurists have been the first
to react to this cultural lag, having been stimulated, often, by workers
"crom other social fields. In the past Pew years much has been written
and there have been many conferences to which jurists have been
invited to contribute in order to update theory and method.

2. Research in two directions is indicated. These correspond to
two aspects of the above-mentioned updating: participation in auto-
mation (for documentation and other branches of work), and reflection
on the consequences of automation.
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The first task, which is of most interest to participants at this
conference, can be split into various sections which I will try to outline
briefly.

The second task, which opens up possibilities of inter-disciplinary
research, both within the universities and elsewhere, is outside the
scope-of this Congress. I am bound to emphasize a fundamental factor
that often goes unrecognized: no jurist is qualified for such a task of
reflection without having first had complete experience of the processes
of automation. The lucubrations of jus-cyberneticists who have no expe-
rience of work with documents or in the interpretation of data, should
be rejected.

3. The participation of jurists in automation (work involving docu-
ments and other fields) can be broadly summarized as follows:
a. the definition of the specific requirements of juridical research in

so-far as the automation of documentation is involved, as opposed
to the requirements of research in other scientific fields;

b. with regard to the elaboration of data not connected with docu-
mentation, the definition of possible applications, in the juridical
field, of research and experimental methods from other fields, or
from different systems within the juridical field;

c. the definition, in both cases, of juridical norms, organizational
structures, or customs that create delays or constitute obstacles
to the introduction of new techniques and methodologies of infor-
mation.

Besides fulfilling the roles described above, in the first two cases
the jurist is asked to collaborate with information experts. In the third
case he is asked to propose the necessary legal changes, and to indicate
the means for altering the organizational structures and removing the
obstacles inherent in administrative routine and in certain ideas pre-
valent in the mores of the time.

4. There arc many difficulties involved in the training of jurists
to carry out one or more of the tasks mentioned above, because of the
cultural lag already referred to. The first large-scale experiment strictly
in the documentary field was carried out by the Italian National Re-
search Council and the results were not on the whole very satisfactory.

The situation in the Italian public administration is no more prom-
ising. The juridical problems brought up by the centres for processing
information are resolved in an ad hoc fashion. The most important
juridical problem, that is the way of setting-up, running and controlling
such centres is, on the other hand, completely neglected. There are
no regulations for the co-ordination, jurisdiction and administrative
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responsibility of the centres that process information within the public
administration.

In such a situation the only way of training information specialists
(jurists and others). is for each sector of the public administration to
act autonomously, as though it were a private enterprise. In practice
this is what is happening.

At the cost of deplorable waste of men and means, each Ministry
(sometimes each General Directorate) and each government-controlled
body has its own policies for the distribution of information. Legis-
lation concerning the personnel of these organizations has been drawn
up, but the resistance is such that each Administration, as is the case
with private industries, struggles to obtain legislation specifically for
its own ends and which therefore recognizes certain particular func-
tions and qualifications connected with computing.

Certain Administrations have, in fact obtained the legislative prizes
they were angling for, whereas others-have not, giving rise to a very
confused situation with particularly unfortunate consequences for the
recruiting and training of personnel.

This is one of the many cases in which jurists have not fulfilled
the functions which society assigned to them.

5. The training of jurists who will be qualified to fulfil this last,
and other functions mentioned in section 3, is not being adequately
carried out in Italian universities.

. Also in this case the cultural lag is due to legislative, organizational
and traditional obstacles. Up 'til the present there has not been a
single case at the universities of a project for automatic documentation
or processing of data in the juridical field. The same is true of profes-
sional legal organizations.

A consideration of this situation shows that Italian universities and
professional organizations have an enormous responsibility at the pre-
sent time. In the United States, France and Belgium, universities and
professional organizations have been and are in the forefront of scien-
tific research, and it is within their sphere that the most stimulating
experiments have been carried out.

In view of this the Italian cultural lag is a matter of concern. Yet
again the universities are out of step with society's requirements, which
give the measure of the difficulties to be faced in the qualification of
specialists, the setting-up of study programmes and the introduction of
research projects.

Among other reasons for this state of affairs the technicism and
limitations of academic jurists should be mentioned, for the most part
they are incapable of understanding what inter-disciplinary research
means, and are in any case hostile to the introduction of new disciplines,
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whose development they would be unable to control and whose very
relevance to the field of jurisprudence they deny.

But we will not discuss this attitude here, rather it is worth while
to see how university reform (if it takes place) could contribute to
the training of jurists who- will qualified -to overcome--the -cultural
lag which cannot be eliminated within the present university structure.

6. The pivot of university reform (or, more exactly, of its positive
aspects) is the setting-up of departments. The actual formulation of
article 9 of the projected legislation (as approved by the Senate) is,
unfortunately, altogether inadequate, and even harmful in that models
for departments are to be established once and for all at the national
headquarters, Consiglio Nazionale Universitario (National Council of
Universities). It would be better if each university were to set-up the
departments that its resources will allow, bearing in mind the special
needs it hopes to fulfil. If this principle, recently put forward by the
Associazione haliana di Diritto Comparato (Italian Institute of Compa
rative Law), is accepted by the Camera dei Deputati (Chamber of
Deputies) it would be possible to set-up departments of Information
Science in two or three Italian universities.

Departments must be centres for teaching and inter-disciplinary
research. Mathematioians, physicists, students of the theory of infor-
mation, linguists, social scientists, jurists, will all be able to contribute
to a department of the Science of Information. In this way a reserve
of experience and inter-disciplinary research will be built up, which
can be drawn on to bridge the cultural gap of jurists and also of other
social scientists; in fact it seems difficult to see how this objective
could be reached in any other way. It will then be possible for scholars
from various fields to discuss problems that are at present altogether
outside their competence.

Such a centre would be the environment for the training of infor-
mation teams. Research into the theory of information could be under-
taken, which has so far hardly been applied to the juridical field.
It would also be possible to carry out research in the field of social
cybernetics and juridical models. Though started some years ago this
has not been taken very far in any country, least of all in Italy, where
such studies are virtually unknown.

7. The efforts so far made to train people in the juridical field
prove that radical reform of the universities is essential before these
objectives can be reached.

In more than one Italian university theses have been written and
discussed on automatic juridical documentation, or on the application
of the theory of information to juridical research. A couple of uni-
versities started projects for documentation which were then abandon-
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ed. In both cases efforts were made to set-up centres and train stu-
dents to carry on the work. However in both cases the projects could
not be fitted into the existing system and, as a consequence, students
from faculties of jurisprudence have not had experience in any real
sense of the science of information.

DR. MAURIZIO Ltwol was born in Rome in 1942, he is a University Lecturer
(Libero docente) in Comparative Private Law at Rome University, and was
responsible for the MIDA project for automatic documentation in Comparative
Law. Currently, apart from university teaching he acts as a consultant. In
1970 he published, in Quaderni del Foro Italiano, « Giuscibernedca ed informatica
giuridica - Problend per it giurista ».
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THE IMPLICATIONS FOR SOUTH AFRICAN EDUCATION
IN LIBRARY SCIENCE IN THE LIGHT OF DEVELOPMENTS
IN INFORMATION SCIENCE

by
S. I. MAI:AN,
Department of Library Science,
University of South Africa,
Pretoria

The information function is regarded as an integral part of the library func-
tion and must be included in training. The current inconsistent terminology needs

.44' to be standardized and suggestions for this are made. The conclusion is drawn
that communication and information science in respect of library science cover
one and the same field. From the suggested definitions the following fields of
studv are identified: 1) documents (selection, acquisition, indexing, storage, retrie-
val); 2) information (its selection, indexing and storage, and its retrieval, evalu-
ation, and presentation); 3) information science as a discipline (study of acquis-
ition, transfer and use of information methods); 4) management and organization
(reorientation of these factors in light of developments of new techniques and
methods in this field and requirements arising from developments in the inform-
ation function). Closely linked with this item is the study of systems anal-
ysis and development. This distinction is necessary if the implications for educ-
ation are to be fonnulated with due regard to the scope of the subject field and
the requirements of the resulting practice.

In educathig librarians newer trends in the information function as well as
the sociocultural function of the library must be taken into proper account.
On this criterion it is suggested that education of librarians in South Africa should
cover two types of :ruining: informationdirected and sociocultural directed which
aie not mutually exclusive. A core of basic study should link the two. This type
of training will be serviceorientated (two-year B.A. degree course following B.A.
in any other field). It should be also offered at a lower level for training library
and information technicians and at a higher level for leaders and administrators
in both fields. Researchorientated training should be offered at master's level
leading to doctoral studies.

The information function

In some circles the view was held that library science had never
regarded information science as belonging to its field of activities.
Hence the founding of associations such as the Special Libraries As-
sociation, instigated by John Cotton Dana, whose teaching led a small
group of persons to desert the American Library Association in order
to found this new association. Further fragmentation of the library
profession occurred with the founding of the American Documentation
Institute in the early thirties an institute originally designed as an
association of representatives of learned associations « which were
dedicated to the encouragement, development and promotion of new
scientific aids (and) to the bibliographic activities of the scholar »'
and by the founding of the International Federation for Documentation
(FID) which was concerned chiefly with furthering the interests of the
Universal Decimal Classification.
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This was only the beginning of the fragmentation. Numerous other
organizations wzre founded, especially after World War II, when elec-
tronic devices were employed for purposes of information retrieval and
mechanizing of routines.

It is important to note that the majority of the members of these
organizations were natural scientists or persons with a background of
natural science, who turned to documentation because they were inter-
ested in the problem of retrieving literature. Many of them held
librarians in open contempt =.

Until the middle of the fifties, the interest of these organizations
lay in the document and its use. At about this time, however, the
interest began to veer towards information rather than the document
itself. This sopn led to the establishment of organizations concerned
with the information problem. No wonder that the American Docum-
entation Institute recently changed its name to the American Society of
Information Scientists.

On the other hand, the -tfend of thought on the new developments
was to recognise the information function as one of the basic spheres
of library work and the development of special librarianship, document-
ation science and information science as extensions and refinements
of library 'science. Although the rift between these trends of thought
is wide and seems to be ever widening, there are those who believe
that at some stage the gap will be bridged. Jesse H. Shera is one of
the authors who holds this view and who sees in the information
question as we know it today, the possibility « (that it) will be able
to give the (library) profession the intellectual enrichment and depth
for which it has for so many years been searching ».3

He deplores the artificial division between Librarianship and Inform-
ation work and maintains that Documentation is responsible for this
division. He believes, however, that the first two will eventually meet.

-Werner W. Clapp, former president of the Council on Library
Resources, in his survey of the future of reference work, agrees with
Shera's views '. In order to emphasise his point of view, he quotes
the following words of A. R. Spoffard written in 1876: « Public libraries
are useful to readers in proportion to the extent and ready supply of
the help they furnish to facilitate researches of every kind. That is
the best library and the best useful librarian by whose aid every reader
is enabled to put his finger on the fact he wants just when it is
wanted »'. Of these words Clapp says that they are as true today as
the day on which they were written. « If they now seem inadequate,
that is not because we have been able to comply completely with their
conditions and progressed to a higher plateau of doctrine. Rather, we
have come to recognize that the doctrine, as framed by Dr. Spoffard
and his successors, down to very recent decades was, in effect, a doc-
trine of passivity, and we have matched it with a doctrine of initiative.
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For the formulation of the latter, we are indebted to special library
work. Thus, where the libra'ry is typically an organic member of a
corporate enterprise, it is natural that it should take the initiative in
supplying information rather than wait to be asked. Hence the motto,
« Putting information to work »; hence current notation services, selec-
tive dissemination of, information, circularization of periodicals, etc.
Although « complete » reference scivice is not the same as « dynamic »,
or « conservative » the'same is « passive », there is likely to be a cer-
tain amount of correspotidence »6.

After Joan Tighe cif_Austr,alia had reviewed the new ASLIB curri-
culum ft7iT the edii' ' ,of gplijOct information specialists, she said.11%t
« ...if allthis is an

1
information officer,Ai14-information officer is a

special librarian »''.
By this we do not wish to aver that a new profession is not

developing or possibly alteady exists, nor that it has no right of exis-
tence, but merely that the emphasis on differences rather than on
similarities cause an artificial gap which will be difficult, but just
possible and we hope it can be done in South Africa to bridge.
Not the least of the attempts to effect this compromise, lies in educ-
ation activities. Jesse Shera expresses this very well when he says:
« ...librarianship... is not yet sufficiently mature to have evolved a
common generalized discipline which all librarians and information
scientists must master before they embark on their respective special-
izations. The identification of this common body of theory and prac-
tice is the ,peculiar responsibility of library education, working in
concert with the practitioners »'

If we accept this point of view, it should be clear that the newest
developments may lead to specialization and refini4 of a basic library
function, ff vcedo not, then this field of study lies completely outside
the scope of the education for librarianship °.

In order to define all this more specifically so that the librarian's
Field of study can be demarcated, these fields must be defined separ-
ately. I have chosen the terminology as a starting point.

The ternthrology

Seldom before in the history of library services, has there been
a period of such Babelonian confusion as now exists in connection
with the terminology concerning information science. The reason for
this confusion lies in the uncertainty about the scope of information
science. Objectives, functions and criteria await formulation, and until
this is done, the Tower of Babel will continue to collapse over the
confusion of terms.

In studying the library literature of the last decade or two, we
find ourselves entangled inextricably in a network of terminology which
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hampers communication. The terms information scientist, information
specialist, information officer, documemalist, special librarian, infor-
mation engineer, subject information specialist and so forth, are used
so haphazardly that little can be made of the documents unless the
author has defined the terms or appended a glossary.

In England, for exampe, this worker is usually, but not always, an
information officer, on the continent of Europe he is a documentalist
and in the United States an information scientist. This confusion in
terminology arises mainly from differences in interpretation about the
nature of the activities rather than from lack of specific terms. Stand-
ardization of terms will be possible only if the functions of the various
facets of the subject can be clearly defined. Lack of time does not
allow me to deal with this problem more fully. A few general fields
in connection with the information problem may, however, be defined.

Regardless of whether the information agency is documentation
orientated or information orientated, the following broad fields of
activity can be indicated:

1. Selecting, collecting, arranging, conserving, and retrieving docu-
ments and information.

In this case we are dealing with the librarian and if it is a
specific subject field, with the special librarian, known in Europe
as the documentalist. The activities in this connection are called
library science, information science and documentation science,
as the case may be.

2. Selecting, evaluating, interpreting, and presenting' information in
a specific subject field.

In this case the terms information specialist, subject inform-
ation specialist or even technical literature analyst are used since
this person is an expert concerned with evaluating, interpreting
and presenting information for a fellow expert, although he may
not always be quite as specialized

3. Studying the processes and methods, channels and aids concerned
with the dissemination of knowledge and information.

In this case we have the information scientist and the field
covered is that of information science.

Incidentally, the demarcation between the work of the lib-
rarian in carrying out his information function and that of the
information specialist cannot be easily defined. A great deal of
study will be required, the results of which will undoubtedly
influence education in this field.
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4. The receiving, arranging and referring of enquiries in any organ-
ization for the dissemination of knowledge by suitable persons,
bodies (such as associations and research i:?stittites) and organ-
izations (such as libraries, especially special libraries, and docum-
entation centres).

In this case we have an information officer.
Naturally the terms as used above are not all-inclusive Or all-ex-

clusive. It will be extremely difficult to define them as such, since
the various fields overlap. For our purposes, however, these definitions
are a starting, point. The activities of the whole field is &fined as
information science to differentiate it from library science which deals
with the organization of documents and information in libraries, and
documentation science which deals with the organizational methods
used for documents.

I mention the following examples to illustrate the confusion:
At the London conference of the RD on 8th September, 1961,

the education committee decided to arrange an international sympo-
sium « for the exchange of experience in documentation work and
education of documentalists ». When the symposium was actually held
from 3-7 April, 1967, it took place under the title: International confer-
ence on education for scientific information work. The actual contents
of the symposium was still as envisaged in 1961. In the papers read,
terms such as documentation, information work, information science
were used synonymously. Furthermore, it appeared that members
from the continent used the term documentation, the English used
information work, science information work special library and in-
formation services and even the use of specific subject literature, the
Canadians used scientific information work (which surely differs from
science information work) and the Americans used information science.
All these terms referred to the same concepts ".

The 1961 and 1962 conferences of the Georgia Institute of Tech-
nology attempted a definition of a number of terms owing to the
confusion of speech at that stage.'

The science librarian was defined as « A librarian with a broad,
though not necessarily deep, acquaintance with science, and a com-
prehensive knowledge of the literature of science. He differs from the
literature analyst in two respects: 1. He is a librarian, and therefore
-qualified to deal with the usual problems associated with the operation
of a library. 2. While he can and does perform science literature
searches, he cannot in general, critically evaluate the content of the
literature. The technical literature analyst interacts with information
in books; the librarian interacts with the books ».
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The technical literature analyst is: « One who is trained in a
substantive technical field, who has; in addition to the depth thus
provided, some breadth of technical knowledge and a thorough know-
ledge of the technical literature. He can analyse the literature for
researchers who are investigating problems in the areas of the anal-
yst's technical competence. Analysis implies a search, an organization,
an evaluation of the literature; the analyst differs from the conven-
tional science librarian in that he is sufficiently deep in science to be
able to make value judgements of its literature. At higher levels this
person generally performs not only analysis but synthesis of the
literature as well ».

The information sicentist is: « One who studies and develops the
science of information storage and retrieval, who is interested in
information in and of itself ».

Information they define as: « Knowledge of a factual kind, usually
gathered from others or from any of the storage media, and ready
for communication or use » and information science is defined as:
« The science that investigates the properties and behaviour or inform-
ation, the forces governing the flow of information, and the means of
processing information for optimum accessibility and usability. The
processes include the origination, dissemination, collecting, organiz-
ation, storage, retrieval, interpretation, and use of information. The
field is derived from or related to mathematics, logic, linguistics,
psychology, computer technology, operations research, the graphic arts
comm .nications, library science, management and other fields »12.

The scientific field

In a paper Professor P. C. Coetzee, of the University of Pretoria,
emphasized the social function of the library and more specifically of
the public library ". This point of view balances the scientific and
technological approach to the new techniques in information science
and constitutes an important contribution to the literature on the
subject of the notable absence of this aspect during many national
and international conferences and in the literature on the subject.

The paper by Coetzer is of importance, as it helps us as librarians
once again to clarify o: position in the community. Unfortunately
it is a fact that the unhro Jn, the technical almost tangible and the
calculable is, in any profession, always more attractive than the less
tangible, since the former can more easily show results while the
latter is more speculative and vague. It is difficult to determine which
one will, in the long run, have the mote permanent results. World
history, however, clearly proves that it is indeed the intangible her-
itage which has, through the ages, enabled mankind to enslave the
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tangible legacies and make them instrumental to his spiritual well-
being. Because of this, we librarians, who have z_s a rule been reared
against the background of a cultural life, dare not neglect our duty
to future generations of librarians by gainsaying them the benefit of
our views steeped -in the humanities.

For these reasons, we must do justice to our social obligations
towards our respectiv$communities and nations. This can be.achiev-
ed by educzitip,glibrarians against..a,_:suitable cultural and social back-
around. So we must not tan to train present and future librarians in
the broad culturally formative atmosphere of previous generations of
librarians.

There. arc two courses open to us: First to ensure that the lib-
rarian acquires the necessary cultural background t (ring his profes-
sional training, through his studies in the field of human sciences.
This will enable hiin to discharge the social functions of all types of
libraries and to providefor the furtherance of these functions by
means of professional training. Secondly to enable the student and
the tutor to investigate the problematics of the social functions of
he library, by creating opportunities for research. Also in this co,-

nection the time is past for individuals to attempt fields of study on
their own. Team-research, which includes librarians, sociologists, psy-
chologists, etc., remains the obvious way to investigate future cultural-
sociological problems included in the newer methodology, as well as the
information function.

If we once again consider the definition of the word information
science, then it is clear that here we are concerned with an inter-
disciplinary « discipline » placed within quotation marks because
it has not yet been proven that we are dealing with a new discipline

and that this field offers ideal opportunities for research. The
results of this research, from which principles and theories could be
crystalized, are precisely the elements which can bC implicated in the
education of librarians, documentalists or 'nformation specialists.
Because this new discipline » or field of study is by nature inter-
disciplinary, it is clear that subject-experts from the human and social
science fields as well as the physical sciences will have to act as
research teams, if an encyclopedic consideraton of th:s subject is to
be attempted. This does not exclude research projects in specific fields.
The librarian, the psychologist, the mathematician, the statistician, the
engineer, the philosopher and many others should study these phen-
omena in their own specific subject fields. Final conclusions will be
possible only after integrated correlation has been achieved.

The question may well be put at this stage as to what the actual
difference between communication science and information science is.
Is it not possible that these two fields if they _actually are two
distinct fields are interrelated to such a degree, that we are conc-
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erned here with only one field of research? I can only believe that
these two fields will eventually be so closely associated, that we may
and can treat them as one and the same field.

While the field of information of e.g. the physicist and technol-
ogist can be clearly and precisely defined it causes us to reflect on the
fundamental meaning of library science. If it is true that library
science has thus far developed philosophically and empirically, without
a scientific basis and that the results of information research give the
librarian the nucleus for a scientific basis, but the problems of the
library profession are passed on by librarians to other researchers,
then we are aiving with one hand and taking with the other, for how
can the -scientific basis of the library profession be relinquished to
other researchers without acknowledging one's own incompetence.
The provision of information has, in my opinion, always been one of
the scientific bases of library science, but one on which librarians
were unable to do thorough research through a lack of means. At-
tempts have been made, but they have mainly been based on the
research methods used in the humanities. Since the physicist and the
technologist -have refined their research methods, we must advance
with them and seek for answers and solutions in their -fields as well,
without neglecting the social and human sciences fields. And this is
where the danger _lies in the long, run, namely that the physicist will
try to monopolise a new field and that the humanities will conse-
quently be neglected.

In our search for the science of librarianship, efforts have been
made to carry the search back to the book and the library as social
phenomena. But did librarianship hinge upon this or was the crux of
the matter the thought expressed in the book? if it. hinged on the
thought and the object of library philosophy was this thought, then
the question arose .as to whether there was any difference between
philosophy and library sicence. If, however, we are concerned with
the transmission of the thought, then it would appear as if we were
moving closer to the discovery of a central object from which a
central science and the resulting practice would flow which constitutes
the scientific foundation of library science.

The other matter which is very closOy connected with this and
which we must reflect upon before proceeding toards a proposed dem-
arcation of the fields, as suggested in previously quoted definitions, is
of a much more practical nature, viz. the establishment of inform-
ation centres, which f:rms the nucleus of the Weinberg report.

In order no to delay the eventual completion of the cycle of
scientific fields, librarians may not and should not ignore the establish-
ment of similar centres. In my opinion the conclusions reached by
the Weinberg report sprang from the demands of our circumstances

a way had to be found to rush to the aid of the natural scientist
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before he became constricted in the influx of information, so that
he could obtain information speedily in accordance with the demands
of our times and from the failure of the librarian to provide through
traditional means the natural scientist's needs as seen in the light of
his dilemma resulting from the information explosion. These inform-
ation centres of the Weinberg report exist around the subject specialist
and the information-directed, as opposed to the document-directed
subject specialist who has to assist him in the search for information.
For this, is necessary: the selection of stored information retrieval,
evaluation and interpretation of the information and presentation in
a form usable by the subject specialist. In reviewing the demarcation
of fields by means of terminology we see the subject specialist here
using the refined information techniques which to a great extent lib-
rarians have long since been using, with the exception of the eval-
uation, interpretation and presentation of information.

At this stage we may ask whether towards the end of this century
the human scientist will not find himself in a similar predicament as
the natural scientist today. Should this happen .and to a large
extent it already does happen the same path will, after all, have to
be followed as that which we are advocating at present for the natural
scientist through the establishment of information centres. The same
techniques and methods will be applicable, with some adjustments
according to the circumstances. For this reason, the new discipline
may not be regarded as the sole property of the natural scientist
and technologist.

In this context the question arises whether the user-directed ser-
vice of the information centre and the thorough study of its methods,
needs and the nature of its enquiries, do not cover the same or
partly the same field as that studies in readership. I think so, but
far more research and reflection are needed to arrive at a more
exact conclusion.

Fields. of study

From what has been said so far, the following fields of study
can be crystalized.

I. Documents
This field concerns selection, acquisition, organizing, storage and
retrieval of documents.

2. Information
In this case we are concerned firstly with the selection, acquisition,
organization and storage of information and secondly, with the
retrieval, selection, evaluation, interpretation and presentation of
the information.
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3. Information discipline

In this case we are interested in the methods of obtaining, flow,
conveying, and use of information.

4. Management and organization

This is an aspect of information science that has as yet been
almost untouched. At the beginning of this century and particularly
in recent years we experienced swift development of management and
organization methods and techniques which have already influenced
the conventional library. The use of new techniques and methods and
the needs of information require a re-analysis of management and
organization of the new services. Without discussing this aspect in
full detail now, it will suffice to state that the study and application
of scientific management methods to library and information services
justifies thorough research and attention.

Closely related to this last aspect lies the practice of systems
design and analysis that effectively relate people and machines for
the control and dissemination of specialised knowledge That is the
way R. S. Taylor, formerly of Lehigh University, regards the systems
analyst. In my opinion the systems analyst's task is much wider and
his work includes the analysis and design of all methods and techni-
ques of rendering service. Therefore, the task of the systems analyst
should be studied in this fourth field.

A demarcation of study fields as given above was necessary to
investigate the implications for professional education, as, in order to
arrive at the formulation of educational requirements in any profes-
sion, it is necessary to define exactly the Whole extent of the subject
field and the practice originating from it. Education in any profession
has always, through the centuries, been a result of professional prac-
tice. The medical, law and educational professions arc but a few of
the many examples that can be quoted to prove this fact. In this
respect librarianship is certainly no exception. We saw this happening
with the fields of special librarianship and documentation both
have developed out of traditional librarianship and today these
are presented together with, and often as part of a course in library
science.

Education needs

. However, there arc also the practical demands and needs of a
country to be taken into account before we are able to proceed with
the formulation of the contents of a programme of education. This
was recently undertaken in England on an intensive scale. Here I
refer to the survey made by Schur and Saunders ", who emphasized
two aspects beyond all others. Firstly, the danger of an over-supply
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of librarians and secondly, the necessity of co-ordination in education
methods, facilities and amenities''.

In the U.S.A. the Weinberg Report stimulated the establishment
of information centres which in turn considerably augmented the
demand for personnel. In contrast to England, this resulted in a
demand for education facilities with a view to meeting the shortage
in personnel. Various universities reacted immediately. The Georgia
Institute of Technology in Atlanta (Georgia) devoted attention to the
matter by means of a grant from the National Science Foundation.
From this emanated the conferences of r961 and 1962 on the educ-
ation of subject-information specialists'', followed by the opening of
the School of Information Science there in 1963'!'. Lehigh University,
under the direction of Robert S. Taylor, held a series of seminars
which was to be expanded on an inter-disciplinary basis; the American
Institute of Biological Sciences launched a co-operative programme
involving a number of universitie: in the Washington area to offer
courses in science information administration at masters' and doctors
degree level; the -Drexel Institute of Technology initiated a masters'
degree programme besides the existing programme for the training
of librarians which calls for at least a bachelor's degree in the natural
sciences or technology as a requirement for admission. The Case-
Western Reserve University under the direction of J. Shera also devot-
ed its attention to the matter.

Some years ago in South Africa the Council For Scientific and
Industrial Research was requested by the South African Library As-
sociation to conduct a survey on the needs of subject information
specialists, the number of posts available and the possibilities for
expansion and promotion. From this was to follow the possible insti-
tution of courses which would satisfy those needs. Although hardly
anything came of the survey itself, it was subsequently recommended
that short courses in information science be considered: However,
further research is still being undertaken and the University of Preto-
ria has only very recently introduced a new subject, viz. Information
Science (extending over three years) which has to be taken in con-
junction with Library Science (extending over four years), for the
Bachelor's Degree in Library Science:

Possibilities for education

While we areas yet not aware of what South Africa can offer by
way of trained tutors in the field of information science, it may per-
haps be premature to recommend and institute separate course. On
the other hand it would be reasonable to assume that in view of
needs encountered overseas,- South Africa could within, the not too
distant future and already certain signs are apparent experience
a considerable need for a differently trained information worker.
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Therefore, if we are not to be caught unprepared, we should even
now consider certain possible courses to be pursued in order to
obviate this.

Firstly, I suggest that education should be directed towards ser-
vice on the one hand and research on the other.

By service-directed education is meant education directed at the
needs experienced in practice. In. this respect there is in the first
instance the need for education tuna to the social function. Current
education at our universities, meets this requirement to a consider-
able extent, although this function is still being directed over duly to
the public library alone. Whether in fact it is possible to put into
practice this type of orientation and to what extent it may be implem-
ented, is a matter which requires thorough investigation. Yet, it would
seem feasible.

A second aspect of service-directed training concerns the inform-
ation function a function which all libraries perform. Therefore
education directed towards the information function should take this
into account. In practice this type of education is of more value to
industrial, university and other special -libraries.

It therefore amounts to this: education, can be presented in two
ways, viz. the social-culturally directed and the information directed.
Neither precludes the other, but emphasis will determine the direction.
This implies that a core content for education which is to be applic-
able to both those directions would have to be compiled, but that
directed education would be made possible.

This possibility requires our serious attention since it is a prac-
tical impossibility to present directed education for all types of lib-
raries particularly in view of a shortage of students and lecturers in
South Africa.

Since in practice the need for subject information specialists in
all probability does not at present justify a separate course in this
country, such persons would be obliged to follow the usual course if
they arc to receive any training at all.

In any case, I consider that matters such as the following should
be included in the curriculum of a course relating to the information
function:

1. Information sources and services.
2. Access to and retrieval of documents and information, which

includes subject analysis and indexing by means of conventional
and non-conventional methods.

3. The sociology, psychology and needs of the users of libraries.
4. Research methods and techniques.

5. Abstracting and annotation methods and services.
6. Mechanization and automation.
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7. Reprography.

8. Publishing methods, techniques, and channels including drafting
and writing reports, etc.

9. Selection and acquisition of documents and information.

10. -Business methods and techniques of management and organiz-
ation with regard to materials and services.

Since time does not allow consideration of all possible combin-
ation we shall merely indicate that courses should be offered on a
unit basis while leaving a measure of choice to the student.

In this way provision will be made for the education of librarians
of socially-directed and scientifically-directed libraries and the present
need for subject information specialists will, to a great extent, be met.

Incidentally, I do not believe that training information officers
serves any purpose at this stage and neither is it within our province,
although a course as indicated above might be of some value to them.

This service-directed education should be presented at two levels:
firstly at a lower professional level and secondly at a higher profes-
sional level, as is the case irl South Africa. The lower professional
level should be much more technique-orientated and may independ-
ently supply technicians for socially-directed and scientifically-directed
libraries. There is considerable interst in this training in the U.S.A.
and courses are already being offered by the Graduate School of the

.Department of Agriculture and by several other institutions, while the
Library Education Division of the American Library Association has
compiled criteria for such training.

In the second place service-directed education should be conduct-
ed at post-graduate level leading to a second degree. The duration of
the course should be two years and the requirement for admittance
at least a three year bachelor's degree. The type of bachelor degree
the student already possesses, will in a large measure determine the
field of study to be chosen for the degree. This course will supersede
the present four year course for a B. degree in Library Science. So
much for service-directed education.

On the other hand let us consider research-directed education
which will particularly benefit information science, although research
in respect of the social-cultural function will have to continue. Taking
the South African situation the duration of such training will be at
least one year and among other things a paper on a topic of research
will be required. The study will then lead to a master's degree.
Candidates 'who are in possession of the present honours degrees will
be admitted to the master's studies. Further study leading to a
doctor's degree must be retained as in the past.

As in the case of the subject information specialist, attention
cannot at this stage be given to training of system analysts and inform-
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ation scientists, although in the latter case facilities for research at
master's and doctor's levels must be planned.

For this purpose a scheme such as that of Weaver =2 and of
Jones" may be considered, by which basic problems may be invest-
igated on the technical, semantic and pragmatic levels. The first-men-
tioned level concerns « the fidelity of information transmission and
analysis » which involves information theory and cybernetics as des-
igned by electrical engineers and psychologists; the semantic level « is
concerned with the production and understanding of meaningful com-
munications » as expounded by linguists and psycho-linguists in their
theories about spoken language, writing and reading, meaning learn-
ing of language and thought; the pragmatic level « deals with the
problems of the effects of communication » as investigated by socio-
psychologists and sociologists, involving subjects such as communic-
ation and persuasion, mass communication, influence of media, and
problems of science as an information exchange system.

Apart from basic orientation with regard to management and
organization in service-directed education, a need for advanced educ-
ation in this field- already exists in South Africa. At present there
are two possibilities in this respect. One is to present symposia for
librarians and management scientists, and the other is for librarians
to attend post-graduate courses similar to business leadership courses
offered by the Universities of Chicago and South Africa. Such sym-
posia and post-graduate .courses are intended for experienced senior
officers who are permanently employed.

Further investigation

The time has come for the library profession in South Africa to
reflect earnestly on the form of education to be offered during the next
decade or two. It is clear that we are at the cross-roads, particularly
as regards basic education for librarians, education of librarians for
scientifically-directed libraries, education of information scientists,
subject information specialists, system analysts, provision of research
facilities, and a re-orientation with regard to designation of courses
and levels of education. In South Africa serious attention is at present
being given to the matter and a symposium is being planned for
1973 by the University of South Africa in collaboration with the South
African Library Association, to which internationally known persons
will be invited.
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THE TRAINING OF DOCUMENTALISTS WITH A VIEW
TO THE NEEDS OF DOCUMENTATION CENTRES
AND SPECIALIZED LIBRARIES IN TUNISIA

by
M. MASLIAH,
The All Bach Hamba Institute,
Tunis

The paper presents a general survey of documentation training in Tunisia:
covering contacts established at national and if:ten:exam:al level, and the results
of ten years teaching given by the Ali Bach Hamba Institute. Based on two
simultaneous enquiries carried out among documentalists, the managers and users
of documentation centres, certain figures and statistical information on the current
situation of this profession in Tunisia are given (level of general training, effic-
iency of services provided in relation to expressed needs, relations between
documentalists and users, etc.). It is considered that Tunisia now needs to sup-
port its present medium level cadres trained in documentary techniques with a
body of higher level documentalists in order to give the profession a proper
status in the country and to create a network of national information resources
capable of being integrated dventually in an international information resource.

The problem of the training of documentalists in Tunisia was raised
for the first time in December 1964, .during the « Journoes d'Etude sur
la Documentation », organized by the Ali Bach Hamba Institute.

In fact, among other conclusions reached at this meeting which
was attended by high authorities of the Tunisian Administration, numer-
ous high-level executives in the public sector, experts of International
Organizations and representatives of various firms there was a unan-
imous statement on the lack of skilled personnel in this field, and
the persistent difficulties of recruiting and training them.

Stemming therefrom, one of the conclusions reached by all the parti-
cipants was that training be organized for documentalists through
courses, further training courses_ and seminars, and the possibility be
studied of organizing refresher courses at the Ali Bach Hamba Institute
for serving documentalists.

A liaison committee between documentalists and documentation cen-
tres, the setting up of which had also been recommended, was then
charged with working out together with the Ali Bach Hamba Insti-
tute a programme of courses for the training of documentalists.

Thus, assisted on the one hand by this Committee and on the
other hand by the Friedrich Naumann Foundation of Bad Godesberg,
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the All Bach Hamba Institute was able h. hold its first documentation
course in October 1965. This accelerated course, lasting only six-seven
months, was organized in particular for Tunisian intermediate execu-
tives, seconded by their respective department or company.

In 1966, a new recommendation was made. This concerned the
« development of the teaching of documentation at all levels », and was
formulated at a symposium arranged by the ABH Institute on the
subject of « young countries facing the problems, of documentation ».

A
Again in 1966, there was a thitNt .?econimpiidation retarding « the

training of documentalists and higher documentation executives and
their specialization in Social Sciences P. This recommendation was
reached at the end of a Maghreb Conference arranged jointly by the
ABH Institute and CERES, entitled « Research and documentation
in Social Sciences ».

Finally, in 1968, the participants at an international conference
arranged by the AHD Institute recommended:

1. That the profession for documentalists, librarians and archivists be
recognized and organized by the promulgation of a Statute in line
with regulations in all other countries.
That the following be assured:

at a national level, the training of operative personnel
at a regional level, the joint training of executives (archivists, li-
brarians, bibliographers, documentalists) by the setting up, pos-
sibly based on existing institutions, of regional schools, one for
Maghreb and one for English-speaking Black Africa.

In Tunisia, instruction in documentation had led in six years to the
training at the ABH Institute of seventy-one Tunisians mainly in-
termediate-level executives - three Europeans, ten Maghrebi (eight Mo-
roccans and two Algerians) and twelve Africans from Dahomey, Ca-
meroun, Togo, Congo, Senegal and Upper Volta.

The promotion of training in Tunisia, from the level point-of-view,
advocated in the recommendations just quoted, has not been able to
take place due to the difficulties encountered in attracting the higher
executive class to this profession, which is still but little or badly known
by certain people, and especially not officially by a Statute.

An investigation very recently conducted by one of the ABH Instit-
ute's documentalists shows that of the seventy-one Tunisians trained,
only forty-one still continue their profession. We made inquiries to
find out what had become of the thirty others, and learned that some
had become discouraged because they were mistakenly used by their
employers and had left the profession completely. Others had taken
better paid jobs in other sectors, while yct others had realized they
did not have the necessary vocation to succeed in this line.
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We consider it interesting to let you know certain observations
stemming from investigations carried out with serving documentalists,
regarding their present activities.

Generally, the training received at Bach Hamba has indelibly mark-
ed them because they all use. a documentary base which is more or less
considerable according to the classical techniques they have learnt:
traditional card-index with different entries: authors, subjects, geograph-
ical localities, hicizoehical classifications and sometimes titles. Nine-
ty per cent apply French AFNOR cataloguing rules. International
or national classifications such as UDC, INSEE, the OECD classific-
ation or that of the Sciences Politiques de Paris, have been adopted
by forty per cent of the documentalists; a further forty per cent have
made a thesaurus with the help of researchers or colleagues from their
Centre. In some cases, they use both a classification and a thesaurus.
Ninety per cent make bibliographies, most of the time on their own
initiative, which it is important to emphasize. Thirty per cent carry
out Arabic-French or English-French translations.

In order to anticipate the needs of their users, sixty per cent pub-
lish information bulletins or analytical bulletins. Lists of acquisitions
are likewise regularly distributed and interesting articles are pointed
out to those responsible.

It should be noted, finally, that every one of them has at least
an offset, Xerox, etc., machine available, and can therefore easily
distribute information by means of printoffs, at least within his own
organization.

The difficulties they encounter largely concern orders for works
or periodicals (collection difficulties, payment difficulties due to the fact
that they do not yet utilize the UNESCO coupon system).

Lastly, they all consider they should be permanently recycled in
order to answer up better to the varied needs of their users, whose
needs are evolving ceaselessly, and for there to be a close dialogue and
co-operation between them. This co-operation would undoubtedly be
better this is unanimously acknowledged if the users themselves
were initiated into documentary techniques.

While internal co-operation appears satisfactory, external co-opera-
tion is unfortunately less so, at both national and international levels
for a mere thirty per cent of the documentalists have established any
exchange service with other Tunisian or foreign centres.

In the light of these few observations, we can deduce that serving
Tunisian documentalists are optimistic about their profession and about
the way they fulfil their tasks. But, what do they amount to compared
with the needs of the country's specialized documentation and library
centres? Is their optimism shared by their employer? Are they really

it used in the best way?
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We would greatly like to know the view of those responsible, and
to compare the useadocumentalist point -of -view.

In fact, a first attempt to inventory Tunisian documentation units
was made in 1967 by the Documentation Section of the AHB Institute.
This meant making an inventory of the centres, services or offices per-
forming documentation tasks, considered in their widest acceptation
and according to different branches of activity. Eighty-three « units »
were pinpointed, although they were manly document stores or libraries
rather than real documentation centres.

It therefore appeared interesting, to repeat this inventory, bearing
in mind the experience gained and the undeniable evolution of some of
these units, meanwhile reinforced by qualified, diploma-holding staff.

To do so, two questionnaires were prepared by the AHB, one for
firms and centres already having a documentation service or centre,
the other for those still without one. We made a special point of insist-
ing that these forms be filled in by those actually responsible - Chair-
men, General Managers or Managers - so as to know their feeling about
the subject and to define precisely what they expected of documentalists,
and lastly to locate their real needs in this field.

We should like to refer to the few conclusions we have reached
after screening these questionnaires.

(We should point out that these arc the results of the questionnaires
sent to the firms already having a documentation service or centre.
We are unable to talk about the others, given the minute number of
answers we have received. This should not cause undue surprise, for
those responsible for firms not possessing their own documentation
service cannot be fully aware of the problem and lack a motive).

To come back to the Firms having a documentation service, we
noted in the first place that these services all come under a General
Management or another Management, with few exceptions, and this is
a very positive factor, confirming as it does that those responsible are
conscious of documentation.

Second, these services provide permanent training, but only fifty
per cent of them are useful for decision making. Only twenty per cent
of those responsible state their satisfaction with the services, while
the remaining eighty per cent complain of the insufficient nature of the
documentary base for budgetary reasons or difficulties of collection,
or again because of staff inadequacy; numbers range from one to nine
according to the importance of the service-

Of the executive personnel, fifty per cent are graduates but without
any training in documentation, thirty-five per cent have passed univer-
sity-entrance examinations = of whom t1 :ee have diplomas from Bach
Hamba , and fifteen per cent are of ,university entrance (« baccalau-
reat ») level, including two who were trained at Bach Hamba.
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Among the operative personnel, fifteen per cent have their bacca-
laureat against eight-five per cent of university-entrance level. Only
two documentalists were not trained_ at Bach Hamba.

These few figures show clearly that personnel with documentary
training do not form the majority in firms. However, the views ex-
pressed by the majority of ,employers on their documentalists or those
acting as such are favourable even in cases where they are riot satisfied
with their documentation 'unit.

General higher training is thus favoured by those responsible, except
for thirty per cent of them who complain, despite everything, of the
lack of knowledge in the sector and of documentary techniques, also
deploring the bad circulation of information, and a total ignorance of
outside information.

Consequently, fifty per cent aim in futurc to recruit personnel
having an all-round training, as suggested by our questionnaire, i.e.
« Baccalaueat » plus two/three years of legal, economic and scientific
training, with a clear pre-dominance of one of these phis documentary
techniques. Forty per cent opted for baccalaureat holders plus docu-
mentary techniques, and ten per cent for graduates plus.

Moreover, those responsible are prepared to give a training grant
to their employees: fifty per cent arc in favour of training in Tunisia
for one year, thirty per cent would like this training to take place
abroad, and twenty per cent refuse to give a grant.

Finally they raise no objection to their documentation service form-
ing part of an information network and are in favour of such being set
up in Tunisia.

These few results induce us to say that the training of intermediate
level documentalists by the AHB has not been useless since it has
permitted the start and the launching of a service whose existence and
utility are no longer contested.

Thanks to these serving documentalists, a fair number of those
responsible have become aware of their documentation requirements
and of the need to organize and exploit their documentary base in order
to achieve better management of their firm or centre.

With this awareness accomplished, there is another and more im-
portant barrier to cross, viz to make these documentation services even
more efficient and profitable, by deploying efforts so as to install real
co-operation among services of the same discipline, so that coordination
of tasks may be carefully thought out and planned, these being the
basic conditions for establishing a solid documentation infrastructure.
In this context, we would stress that praiseworthy efforts have been
made in this direction, in Tunisia, in the field of agriculture.

But such results can be obtained only if a new generation of higher
executives trained in documentary techniques reinforces the present team
of intermediate executives.
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The all-routtel training mentioned would permit them to assimilate
very rapidly the jargon of the sector" of their firm, to answer up to
the requirements of those responsible; interpreting these needs or even
creating new ones, useful to promote the firm and stimulating and moti-
vating the operative personnel, with a view to such promotion. These
new working condit;ons would certainly have repercussions in the use
of the service which could then serve one hundred per cent in decision
making.

On the other hand, a body of higher documentalists would probably
wield greater weight in obtaining official recognition of the profession
from the Authorities. The existence of a statute would provide an unde-
niable stimulus, on both executives and operatives.

Lastly, at a time when more and more is being spoken about inte-
gration in international information networks, the interests of which
need no longer be stressed, it is best to take advantage of the disposition
shown by those responsible and to recommend the creation of a national
information network, to which the experts on the subject, whom we
have had and will be having the pleasure of listening to at this confer-
ence, will not fail to give this we do not doubt all the useful,
practical advice necessary to achieve this.

I hope that this scanty information will serve to provide a picture
of training in Tunisia, and to clarify certain points which might other-
wise still be. somewhat obscure, especially for non-Tunisians.

NUDANIU MYRIAN MASLIAll is a Documenta list (Diploma of the Institut All
Bach Hamba, Tunis). From 1960 she was Secretary-Translator-Documentalist in
the French, Cooperation Mission in Tunisia, la Soch;t6 Centraic pour l'Equipernent
du Territorie - Paris, Delegate at the Centre de Recerches et d'Exp6rimentation
de Gdnie Rural in Tunis. From 1966-1972 she was Documentalist at the Ali Bach
Hamba Institute in charge of the documentation services, the organization of
meetings on documentation and responsible for the practical work in the
Documentation Courses given at the Institute. Since October 1972 she has been
is responsible for the practical work at the series of Courses on the Organization
of a Documentation Centre being !jiven at the Ecole Nationale d'Administration,
Tunis: She carried out a study for the service a Questions R6ponses* for OECD -
Paris during a months training :a July 1968. She also reorganized the Documen-
tation Centre of the "Socie.tu:. Centrale pour l'Equipemem du Territoire", Tunis
in 1967.
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TRAINING IN INFORMATICS : INADEQUATE SOLUTIONS
AND AN OPEN DOOR TO SPECULATION

by
LUCIANO MEDICI,
Siemens Data S.p.A.,
Milan

In Italy, es elsewhere, the major probic:n of training personnel in inform-
atics is still unsolved. An estimate is eren of the country's probable manpower
requirements for the next five rears and the education requirements to meet the
demand are surveyed. The need to introduce elements of informatics in higher
secondary schools is recognized and reference made to the successful experim-
ental courses given at technical institutes under the aegis of the Ministry of
Education based on the concept that EDP specialists should already be qualified
in another field (so as to obtain experts orientated towards particular applications
(accountancy, chemistry, ctc.). The organization of such programmes on the
vast scale needed is hindered-by lack of qualified teachers aad the problems of
equipment and the selection and creation of teaching material. Present university
level teaching is inadequate and tends to be too abstract inspite of the creation
of some university institutes in informatics. Their success has been considerable
but limited in scale especially due to shortage of competent teaching stall. Hence
present educational initiatives are incapable of producing adequately trained per-
sonnel in informatics in sufficient time to meet pressing market requirements.
The consequences are a constant rise in cost of specialists irrespective of quality,
a brake on computer use and proliferation of initiatives speculating on the difficult
labour market and attractive job prospects in EDP. The strict control and sup-
pression of these speculative institutes and immediate steps to provide training
even in the prime sector (under the control of the educational authorities,
professional associations and manufacturers) are called for.

Three generations of computers have passed, methods of managing
data processing centres .have changed, programming techniques have
evolved, hardware has 'yielded in importance to software, and while
many problems in the field of informatics have been solved in conse-
quence, we have not yet succeeded in solving the great problem of the
training and recycling of personnel to be employed in this sector.
Public and private agencies and large. associations have dealt, with
it; suffice it to recall the report of the AICA study committee in Octobc:
-1969 on the « Preparation of personnel for electronic data processing in
Italy », or the report of researchers Giargia and De Maio for the
Turati Club on cc Electronic computers in Italy D.

Editorials on this subject have not been lacking in foreign and
Italian specialized journals such as Notizie rapids (Rapid Information),
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Automazione e strumentazione (Automation and Instrumentation).
Sistemi e auto»zazione (Systems and Automation) and Centri ineccano-
grafici ed elettronici (Computer and Electronic Centres).

Every time the cries of alarm arc repeated about the scarcity of
technicians. This, it is stated, will have a substantial effect on the
spread of electronic computers which, compared with other European
countries, should be far greater in Italy than it actually is.

In the next five years, according to the study- by Giargizb and De
Maio, the following numbers should be trained and supplied to the

-' labour market:
-_-

7,000 centre supervisors
9,000 analysts

21,000 programmers
17,000 operators.

This adds up to a total of 54,000 persons, in addition to which
there will be a considerable number of hardware technicians with
maintenance tasks, etc.

« This is a major commitment to meet, in which it should be
possible to count on the combined efforts of the universities, the
secondary schools, the manufacturers and private schools ».

In personnel preparation, it should be borne in mind that besides
the quantitative aspects, the qualitative aspects or the problem are
bound to acquire increasing importance. The technicians who will be
required, especially analysts and specialists in operative systems and
languages, must not only be numerous Lut also good, to permit the
increasing and fuller use of the enormous possibilities for processing
and computing today offered, but only forty percent utilized, by mo-
dern cc mputers.

AIC.4 has outlined solutions aimed in particular at the various
levels of our school system.

Starting with the assumption that cc a university training is neces-
sary for analysts and a secondary training for programmers », it is
suggested that the programmes of study in the upper secondary
schools be adjusted in the light of two objectives:
I.

-),

information on automatic calculation
formation of specialists.

To achieve the first objective, the introduction of new notions into
traditional subjects such as mathematics has been suggested. Such new
notions arc:

the concept of algorithm
the use of flowcharts in description of algorithms
overall description of a computer
the concept of program language.
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In the preparation of specialists, on the other hand, the validity
of the criteria followed experimentally by the Ministry of Education
in courses of observation started in a number of commercial and indus-
trial technical institutes has been borne out. In these courses the
basic concept is that the EDP specialist should be someone already
professionally qualified, so as to obtain EDP ,:xperts oriented toward
accountancy 'problems, EDP expL,rts oriented toward chemical appli-
cation, EDO experts oriented toward technical applications, etc.

The programmes aim at:

providing not only a generzil'Iraining, but also at achieving effec-
tive operative capacities (knowledge of machines, use of at least
two languages), and

linking up with other subjects and an orientation toward the
interests of the basic specialization.

The carrying out of such programmes on a vast scale is however
hindered by problems that are hard to solve. First, the shortage of
teachers which, in the sector considered, appears particularly serious.
In general, recourse so far has been had to specialists from the manu-
facturers and to the very small number of qualified- teachers which
number should increase due to the recent initiative promoted by the
Ministry of Education for the recycling of a group of teachers with
the collaboration of manufacturers.

Another problem is that of the equipment -to be adopted. This
has been partly solved with the use of machine-time in university
computer centres, or with practice at manufacturers' centres.

The last problem is the selection or creation of the teaching ma-.,_
terial to be used. Even though a group of teachers has been commis-
sioned by the Ministry of Education to finalize texts for the new pro-
grammes, the evolution of management software and data processing
techniques calls for permanent study -groups which can hardly be set
up in a governmental context. _

Regarding university-level initiatives, the considerations of French
experts on what has been attempted in France can be applicable:
g The extent of requirements », they tell us, g the attraction of novelty,
have brought forth a-myriad of initiatives in both the private sector
and the universities ».

Quite satisfied, the State has given free rein, and has permitted
the creation of new teaching subjects; but the urgency of the problem
and its very size now necessitate the making of specific choices prior
to going on to measures of a general character. Account must be taken
in particular of the increasing complexity of electronic data processing
instruments.

Present university initiatives include subjects that are too abstract
and risk training persons certain to be left unemployed because they
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are unprepared for the conciete problems of present-day industry.
This shows the lack of imagination of the French universities, their
ignorance of the real world, even when they try to rejuvenate it.

Informatics is the daughter of mathematics; and so it has been
entrusted to mathematicians, who have often directed their less bril-
liant pupils to its study. Since computers are used in laboratories,
especially for scientific calculations, this type of application in par-
ticular has been taught.

The informatics programme of the university institutes of tech-
nology, on the other hand, does take account of these aspects. Indeed
it was formulated by a commission formed of university experts and
specialists in the sector. It covers several disciplines and includes not
only informatics properly so termed, but also mathematics, economics
and languages, while an eight-week course in the industries completes
the years of study. Success has been considerable. Nevertheless, far
less than necessary has been achieved by these institutes, especially
because of the enormous difficulty of finding competent teachers.

As may be seen, the initiatives illustrated have the defect of not
solving the problem of training personnel for informatics in suffi-
cient time, with means and criteria adequate to the pressing market
requirements.

The consequences are:
a. constant rise in cost of specialists
b. a brake on the normal development of computer use
c. proliferation of initiatives that speculate on the difficulties of the

labour market in general, and on the attractive prospects of a job
in the data processing sector.

Since there are no qualified schools to supply sufficiently well-
trained staff for immediate employment in processing centres, com-
panies vie with each other for that which exists by making offers and
counter-offers.

It is impossible to speak seriously today of salary levels adequate
to the informatics specialist's job, because the rule is that of demand
and supply. The salaries quoted mean little or nothing; aptitude for
aptitude, there exist variations of fifty and one hundred percent on
the base levels.

There have been instances abroad of the density of computers being
proportionately greater than in Italy, in which companies have had to
cancel computers on order because staff could not be found, not even
by vastly overpaying.

Such a situation could not fail to cause the fantasy of speculators
to get to work, ever with an eye on opportunities stemming fro,r, the
mistakes or the inertia of the honest.
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It is not possible for anyone to fail to observe the invasion of
advertising in the press, in the passages of thc underground railways
stations, on highway hoardings, in leaflets and in the cinema.

This advertising is presented to all and sundry without distinction,
young and old, men and women alike, the goose that lays the golden
egg of the seventies, thc golden profession symbolized by the « fabu-
lous computer » which acts as a blinding-glass for the unwary. Thcrc
is a proliferation of pscudo-institutes vying with one another in the
newspapers for first place in the « situations vacant » columns, to
promise those who enrol in their courses a guaranteed job with excel-
lent pay. The unemployed who daily study 'the columns of the papers
in search of a solution to thcir work problem are attracted by these
prospects and invest their savings, trusting in the promises made
to them.

Unfortunately these pscudo-institutes take no account whatsoever
of the indispensable prerequisites to gain access to programming or
analysis activity: aptitude, age and educational certificates. It is clear
that in this way, even if a person is given serious instruction, he
will not find anyone prepared to take him on at the end of his course.

But unfortunately even course content is frequently defective: gaps
in the syllabus, incapable teachers, inadequate teaching material.

We are up against fabricators of illusions, who have taken the
place of what the State, the manufacturers, public and private agen-
cies should seriously have supplied.

If we denounce this speculation it is in order that counter-
measures be taken with direct and indirect means: punishing those
responsible, setting up control commissions, hastening to solve the pro-
blem of personnel training, if necessary with private initiatives which
can have the advantage of rapidity and timeliness, but under the pro-
tection of and endorsed by agencies and associations recognized by the
Ministry of Education and by the manufacturers.

Du. LUCIANO Mr.incr, born in 1930, took his degree in philosophy and diploma
in psychology in 1954, specializing in the problems of the selection and training
of personnel in the EDP sector. He has carried out his activities mainly with the
Olivetti S.p.A., General Electric information Systems and Siemens Da 'a companies.
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ANALYSIS OF THE DUTIES OF A DOCUMENTALIST.

by
JEAN MEYRIAT,
Centre de Documentation,
Fondatl,m Nationale des Sciences Politiques,
Paris

This paper presents a partial sketch of a report being prepared by the
French Working Group on the task of documentalists as the basis for an invest-
igation on the state of documentation in France and the docuntetttalist's working
conditions and piofessional status, in order identity actions necessary to up-
grade the profession and provide a dynamic policy of training and recycling for
serving documentalists. The categories of documentalists are listed in very
great detail.

The working Group for the analysis of the documentalist's tasks
composed of fifteen persons, has met on several occasions over the
past year, within the framework of the Commission on Professional
Problems. In this first year it undertook the task of reflection, and
proposes to analyse and describe all the tasks that documentation pro-
fessionals might have to perform, in obviously different ways according
to each one's working context.

This analysis is not yet completed, and the present document is
but a partial sketch of the report which the group envisages. Its
members Dope eventually to block out a detailed « profile » of a docu-
mentalist, since the possession of this appears necessary to them to
form the basis of several urgent actions: an investigation that should
lead to a precise knowledge of the situation of documentation in France
and documentalists' working conditions; a comparison of the profes-
sional statutes that exist at present, and an effort to improve these
statutes, to upgrade the profession and to rectify the image of it held
by the general public and employers; applying a dynamic policy of
professional (vocational) training and recycling documentalists already
in service.

For ease of description, the tasks have been grouped under the
following headings:

1. Study of needs of the documentation unit.
2. Source research.

3. Selection of documents.
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4. Document acquisition.
5. Material processing of documents.
6. Intellectual processing of documents.
7. Storage of data.
8. Communication of documents.
9. Communication of information.
10. External relations.
11. Administrative and financial management.

It seemed necessary to indicate at the same time the minimum.
level of competence required to perform each task.

To this end, four categories of collaborators in a documentation
service ha-.re been distinguished.

Category D covers the executing employees, having an essentially
practical training.

Category C includes assistant documentalists who have a general
education of average level and a technical qualification.

Category 8 includes qualified docuinentalists who possess a spe-
cialized education (acquired through higher studies or practice) and
a high-level technical training.

Category A differs from the preceding by a functional criterion,
not one of competence. It includes documentalists who are qualified
and also have responsibility for their service, and who are by this
token able to reach decisions beyond the purely technical level. Apart
from these « policy » type decisions, the qualities needed for those in
Categories A and B tend to overlap, especially in small units.

* * *

1. Study of needs of the documentation unit

1. Examine potential and actual users
2. Analyse their needs (meetings, surveys,

interviews)
3. Map out the documentary Field
4. Decide priorities
5 Make an inventory of the existing docu-

mentation base and determine gaps
6. Establish an organizatibb reorganiza-

tion project for the service (budget,
payroll, installation, programme)

11
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2. Source research

1. Gain information on sector of activity
2. Consult works of reference: yearbooks,

catalogues of periodicals, bibliographies,
etc.

3. Contact information and documentation
bodies in the same seotor

'4. Consult specialists in the business and
outside specialists, with universities,
schools, training institutes, etc.

3. Selection of documents

1. Compare needs and sources
2. Determine criteria of acquisition and

elimination and constantly adapt them
to evolution of needs

3. Locate documents it is not necessary
to acquire but whose existence it is ne-
cessary to know about

4. Decide upon acquisitions

4. Document acquisition

1. Complete or verify document identifi-
cation and address

2. Order the document (choice of proce-
dures and execution)

3. Follow the order, claim
4. Receive
5. Check conformity of consignment and

order
6. Pay or agree to pay

5. Material processing of documents

1. Register documents upon arrival (in
register, cardex, etc.)

2. Decide their manner and duration of
retention (original form or microrepro-
duction, binding or not, extraobion of
cutting, etc.)
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3. Order and 'check
and/or perform necessary operations
for this retention:

reproduce (directly or by reduction)
repair or consolidate
bind
cut (newspapers, etc.)
assemble (files, dossiers, etc.)

4. Stamp, label, etc., each document
5. Assign code to each document
6. Enter this code in appropriate places
7. Arrange and periodically check arrange-

ment of documents
8. Make checks and inventories
9. Decide destination of documents of li-

mited retention' duration
10. Eliminate them according to decisions

reached

6, Intellectual processing of documents

A. Adoption of processing system using
informatics or not

1. Adopt a manual or automated pro-
cessing system

2. Manual systems: choose and organ-
ize the different card-indexes (au-
thors, subjects, etc.)

3. Automated syste:n: collaborate with
informatics expert in defining pro-
grams (sequence of operations - form
of notices, etc.)

B. Choice or construction of documentary
language

1. Research and examination of various
existing documentary languages
(classifications or4hesaurus)

2. Choose a doc. language according to

AIBICID
B or C

A

B

B

B

B

A & B

B

C

D

D

D

D
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the documentary subject to be dealt
with and the processing system cho-
sen A & B

3. Possibly construct a documentary
language

4. Keep it up td date

C. Cataloguing, analysis and indexing

1. Prepare the bibliographic reference
of the document B & C

2. Analyse or summarize the document
3. Extract the different concepts and

translate them into the documentary
language chosen

7. Storage of data

1. Transfer the, information produced by
processing documents onto supports
(cards, schedules, etc.)

2. Possibly reproduce these cards, check
the copies

3. Classify the cards (in a manual system)
4. Check the card index
5. Participate in control of work of punch

card operators and technicians (in an
utomated system)

8. Communication of documents

1. Fix conditions and methods of commu-
nication for each category and sub-cate-
gory of documents

2. Choose the necessary instruments for
communication: reader cards, bulletins,
supports for micro-reproductions, etc.

3. Determine the categories of users, estab-
lish conditions for each one, provide for
sanctions in event of infraction

4. Receive candidatures of users, accept
or reject, place in a category
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5. Make necessary consultation and infor-
mation instruments available to users:
lists, catalogues, etc. B

6. Provide them with oral or written ad-
vice and information B

7. Receive requests from users, check the
possibility of communicating the docu-
ments requested C

8. Communicate the documents, register
the communication or loan D

9. Ask whether the corresponding payment
has been made C

10. Check return of documents D

11. Complain in event of delay or infraction C

12. Apply envisaged sanctions if necessary B

13. Order replacement of documents dam-
aged or that have disappeared. B

9. Communication of information

A. Prior analysis

I. Analyse need/s, define user level's,
set up and keep updated the profiles
of interest (in the event of selective
distribution)

2. Study existing modes of communica-
tion, Fill gaps

3. Determ'ie the services to supply, the
form of these services, the technical
rules to be applied, the type/s of in-
formation to issue

4. Determine the type of answer tokIN
given in case of research on request

B. Preparation of information

1. Draw up list of internal and external
usable sources

2. Seek and select information
3. Evaluate the information collected,

criticize and interpret it

B

B

B

B

B

B
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4. Apply the relevant -technical rules to
the information (A3)

5. Draw up (or have prepared by auto-
matic means) processed documentary
products: bibliography, summary,
etc., or consultation aids such as:
tables, indexes, etc.

C. Issue of information

1. Set up and keep updated the card-
index/es of end-users

2. Prepare publications and have them
edited (in liaison with technical ser-
vices)

3. Prepare the material elements to be
submitted to user: documents, copies,
extracts, dossier, summary note, etc.

4. Check

5. Ensure dispatch

10. External relations

1. Make the service known to possible
users

2. Establish and maintain contacts with
the other services in the firm, with
similar centres, with professional bodies
and others

3. Establish and maintain contacts with
suppliers, publishers, libraries

4. Take part in conferences or seminars
within the profession

11. Administrative and financial management

1. Decide upon the premises and buildings
necessary, pursue constant action to ob-
tain them, acquire the strength of will
necessary to avoid becoming resigned
never to obtaining them

278

A



2. Intervene in building, distribution and
equirping of premises

3. Determine -the material necessary, order
it and instal it

4. Establish staff needs: number, level,
qualifications

5. Obtain credits, authorizations, alloca-
tions or creation of requisite items

6. Recruit personnel
7. Participate in management of careers,

fixing salaries, promotion, etc.
8. Provide possibilities for professional ad-

vancement
9. Fix working conditions and ensure their

application
10. Distribute duties, set up organization

charts
11. Ensure, the execution and co-ordination

of duties assigned
12. Establish the service budget
13. Obtain the requisite resources
14. Check on the execution of the budget
15. Establish all statistics
16. Draw up all reports on activity

,..
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THE TECHNICAL AND FUNCTIONAL MANAGEMENT
OF DATA PROCESSING SYSTEMS: ASPECTS AND
PROBLEMS OF QUALIFICATION AND SPECIALIZATION
OF PERSONNEL IN THE STATE ADMINISTRATION

by
NIARCELLO MORELLI.
?.larketing - Enti e Servizi Pubblici
IBM -
Rome

Concerning the use of automated system.: for the processing of data, in
Public Administration the most important problems arc those connected with
the training of managers at different lerels of .puilification and specialization.
The rapid growth in the information processing sector and the shortage of trained
personnel to rim mod;rn data processing centres has exacerbated the problem
for aw public administration.

Education in data processing must be diffused at all lexds, although the state
administration must train its otrn specialists since it cannot generally recruit
them externally.

Specialists arc needed to study the, functions of retrieval and filing systems,
and another group, programmers, operators, we needed to study and use autom-
ated information processing systems. The training of users is essential if new
instruments for handling information are to be used in public administration.

I. In! roduction

For majority of firms and Government Departments in Italy.
the sixties revealed a profound evolution in the organization and struc-
ture of the automatic informaton processing. sector. This occurred in
terms both of the opening of new, more complex areas of application.
and a different way of conceiving business data processing so that it
was viewed no longer as the simple material executor of repetitive
and logically elementary work phases, but as a real instrument of
,decisions which was able to back up the management of the firm in
performing the highest administrative and managerial functions'.

The consequence inevitable in certain aspects of this change
of orientation, of this evolution of functions and tasks of what can
today justifiably be considered the operative nucleus of the majority
of private firms z..td public administrations, was and still is. the in-
creased importance of the problem of the preparation of those respon-
sible, at various levels of qualification and specialization, for ibe ,func-
tional and technical management of data processing sysfemt. Indeed,
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in each phase of its activity the machine however technologically
complex and advanced it may be, and however refined and sophisti-
cated its functions may be is, and remains, a mere working instru-
ment which can do nothing if deprived of the guidance of one capable
of exploiting its capacity to operate, who from time to time imposes
his specific requirements.

The problem of education in the disciplines concerned with auto-
matic data processing can generally be posed on three different levels
or .areas:

instruction (qualification and specialization) of personnel in charge
of operating Data Processing Centres:
instruction of company management on the scope, and possibly the
limitations, of data processing?,
instructiov of the users of automatic data processing, above all in
order to establish zi common language permiting mutual under-
standing witl? DP experts for the interchange of information.

these areas a great deal of work has been done, especially
by the computer makers in their schools and specialized institutes,
but there is no doubt that as the numbers of those interested in
the DP sector increase, there is a proportional increase in the pro-
blems connected with an adequate, continuous. thorough instruction
for a quantity of ,c pupils which is constantly rising at extremely
high rates of increase.

II. The dinzen.sions of the problem

To be able to assess adequately the dimensions of the problem
of preparing personnel fc- the data processing sector, it is best to
consider for an instant the envisaged course of development of the
sector in the ten-year period 1970/1980, in terms of the systems installed
and, in particular, of the personnel necessary to manage them.

According to analyses made in 1968/1969 by a special Study -Com-
mittee set up by AICA, the computers installed in Italy will rise
from about 3,300-3,800 in 1970 to some 18,600-22,000 in 1980

Again according to this Study Committee, the envisaged total num-
ber of personnel directly concerned in the technical running of the
processing centres excluding those having exclusively executive funs-
tions (punchers, operators) will ,rise from approximately 16,300-1000
in 1970, for the various specializations, to about 114,000-135,000 in 1980.

It is clear from these figures that the problem of preparing per-
sonnel is, in fact, one of considerable dimensions and requires the
attention of business managements, of those in charge of Government
Administrative Departments, and of all those directly or indirectly
concerned with the problems of personnel preparation and qualifica-
tion, as one of the major problems today requiring a solution.
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Moreover, the trend of the data quoted above is matched by that
deduced for other countries, allowing, in a number of cases, for certain
lag constants which could have an influence in modifying, in time,
forecasts derived for countries having different development condi-
tions, or for which special economic and technological development
plans are in being.

Clearly, the very fact of having to take measures, in the course
of a decade, to Firing the number of technicians, whom we can define
as operational, for automatic data processing up to seven times that
at the outset, involves a considerable mass of problems, if it is realized
that this training effort must be accompanied by the corresponding
and no less laborious task of spreading knowledge of DP concepts
and methods more and more widely, in order to bring the output
and the efficiency of use of data processing systems up to adequate
levels.

It is in fact in this direction that much work las yet to be done.
The development of advanced applications (dr..a bat.e, data communi-
cation, graphics!. message switching, sensor based applications, etc.)
involves the active participation in performine the various projects
not only, obviously, of the technicians responsible for performing them,
but also of all a users » in general interested in each of the applica-
tions. Moreover, this participation does not mean passively watching
the development of the individual phases of the project, but a constant
exchange of experience, suggestions and ideas with the DP experts;
and such an exchange cannot -take place without a conscious, profound
knowledge of the techniques, the terminology and the operative philo-
soplly of data processing.

III. Problems of personnel preparation: with special referc,:ce to the
Public Administration sector.

One of the reasons why the problem of the preparation of the
personnel of automatic data processing users is posed in such grave,
and in many aspects decisive, terms, is undoubtedly linked to the
rapidity of development which the information processing sector has
undergone in the last twenty years'`.

This rapidity has not permitted the gradual, unbroken formation
of the infrastructures needed for data processing to be inserted in pri-
vate firms and, particularly, in public- administration. The latter today
feels more acutely the lack of specialized personnel in the area of. data
processing personnel which, for that matter, in view of present
legislation, it cannot acquire directly from outside, such as occurs
for many private firms which in this way manage to meet the demand
for ^xperts without- any special, excessive hardships.

outcome of this situation is the fact that experts and skilled
tec 's not only exist in numbers which arc already clearly lower
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than those needed for the entire State sector, but also form a reserve
from which the private -sector is constantly drawing.

Thus it is a matter of the greatest urgency to start specific data
processing training plans going as soon as possible in all public admin-
istration departments, with special regard to the managerial branch,
which, in the coming ten-fifteen years i.e. when a high peak in the
level of automation of Government administrative departments is likely
to be reached will be called upon to render its utmost services, in
both quantitative and qualitative terms.

From what has been set forth so far, a number of basic aspects
of the problem of personnel preparation are already clear. For public
administrations, this problem may be outlined as follows:

there is a limited availability of personnel qualified or specialized
in n activities connected with automatic data processing.

The process of developing automation is still today entrusted to
a restricted number of u pioneer enthusiasts, who have made great
efforts to extend knowledge of DP concepts over a wider basis.
It is clear that as the area of applications, of projects and of ser-
vices is extended, the isolated efforts of this limited number of
persons will no longer be sufficient.

-- Only in a number of instances have special roles for personnel
of the computer sector been envisaged. It is advisable to extend
this stiff re-organization to all Administrations, to help decide all
those potentially interested to concern themselves with activities
connected with automatic data processing.
It is advisable, if not indispensable, to institute competitive exami-
nations to permit technicians and specialists in data processing
branches to gain access to managerial or executive levels.
A process has only just started to include disciplines concerned
with informatics in a number of secondary education institutes
and science faculties of universities, in certain of which specific
graduate courses in information engineering have been inaugurated.
This first step, to be followed in the near future by phased exten-
sions:aims at preparing technicians in the actual operation of auto-
matic data processing sy.::tems. Regarding the fact that, as pointed
out, it appears essential for the whole range of users of data
processing systems to have an adequate preparation in the said pro-
cessing, it must be. loted that to date nothing has been done in
this direction at the various levels and sectors of secondary and
higher education. Studies and applications arc, for example, today
being carried through in the field of automatic documentation in
the sector of legislation and jurisprudence, and probably, within
a short time, there will be instruments functioning in these areas,
which the latest graduates of our faculties of law and humanities
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will not be capable of using, not possessing a minimum of knowledge
of the capacities and possibilities of these instruments. A similar
problem exists for other sectors (economics, medicine, etc.).
It is therefore to be hoped that instruction in data processing will
be stepped up in institutes for advanced studies of the public admin-
istration, whose function coulr' well prove to be essential in this
delicate sector, as the medium of formation and information for
personnel in Government, departments, today finding absolutely new
working instruments available to them.

We have reached a particularly delicate stage in the process of
disseminating automatic data processing techniques. It is on the pre-
paration Of the technicians, and on everyone's knowledge, that the
extent to which the new instruments will improve our working condi-
tions over the coming decades will depend.

Schools, Government administrations and firms arc engaged in
this educational action, the starting of which, in many cases. and the
stepping up of which, in others, today appears absolutely impossible
to postpone any further.

IV. Filing. retrieving and transmitting information in GA-et-tin:cm
administration departments: aspects of the need for specialists for
information work in Public Administration.

. The use of electronic computers has in recent years emphasized
the problem of stud- in_ information flows within firms and Govern-
ment administratio, ., and that 01 operating and using this informa-
tion according to rigorously organized operational schemes in keeping
with the logical functioning of automatic data processing systems.
In this context, a start has been made in a number of State Agencies
and Departments on setting up special Documentation Services. These
have been assigned tasks not only of organizing the filing of the docu-
ments possessed by each Administration, but also of rationalizing the
procedures for searching document files for the information required
from instance to instance, and for transmitting this to the users
interested.

These functions should obviously concern not just the bibliogra-
phical material kept in the libraries of the various State A'tdnclus
and Departments, but also everything which, in variously lorganized
forms, represents the whole range of filed material whose information
content constitutes the element on which a large part of the work of
said Public Agencies and Administrations is based (central documen-
tation files, statistical data files, data banks).

The development above all of modern concepts on data banks
and the techniques of their setting tip and management has given rise
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to the present keenly-felt need for each Department to possess its
own team of experts skilled in the various aspects of data processing,
which aspects range from modern document filing techniques_ to the
latest techniques of indexing, searching, analyzing, submitting and
transmitting them. These teams, while distinct from those dealing
with aspects which are operational in a certain sense, connected with
the use of automatic data processing systems as discussed in t;te
preceding paragraphs, are in a sense an integral part of the latter,
since for a correct and advanced mode of conceiving the problems of
informatics they must always presuppose the adoption, at a certain
phaSe of the logical procedure of managing and using information, of
systems able to process in short spaces of time the large volume of
documents and /or data nowadays involved In every sector of activity
and particularly so in. Government Departments.

Reference has already been made. in paragraph III, to the problems
relating to studies and achievements in the sector of legislative and
legal documentation, which already today require user-technicians ca-
pable of using the new %vorki. ostruments which the modern techno-
logy of automatic data prch_essig systems makes available to us also
in the field of documentation.

These problems are today being extended to an increasingly more
comprehensive range of possible fields of application. Suffice it to
think of the needs in the area of economic documentation of the vari-
ous national and international financial and commercial bodies; in
the area of health documentation, of the Insurance and Assistance
Agencies which operate en a nationwide scale: and those in the Social
Sciences sector acquiring such prominence in the widely varying
fields of activa of the Public AcImilistration.

This, even without mentioning, for instance, the immense sector
of scientific and technological research which in itself would require
the allocation of considerable resources for the preparation of data
processing experts, in line with current trends in the science of infor-
matics, to be assigned the more and more urgent task of operating
and using the huge amount of information that has been accumulating
in these areas of activity, at extremely high rates of increase.

conclusion, it should therefore be stressed that the need.-'for
information specialists and technicians occurs at two different levels.
The first is represented by those assigned the task of studying the
various functions connected with the filing, retrieval, use and transmis-
sion of information, and of applying the techniques pinpointed as the
most appropriate. in each area. The second refers to the study and use
of automatic data processing systems (analysts, prorrammers, ope-
rators).

Both of these contribute towards solving the problem of how to
manage the data, the « explosion » of which is more and more deci-
sively 1Yecoming -a characteristic of the age in which we live.
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TRAINING FOR INFORMATION WORK IN MEDICINE
IN CZECHOSLOVAKIA

by
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Department of Library and Inforination Science.
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Prague

The new programme of education of information workers at the Department
of Library and Informagion Science in Prague is discussed. The details of the
training conception for special information work in medicine are described:
aims, content and requirements. Besides the general disciplines of library and
information science with their application for science and technology, a complex
of special medical-information subjects with consideration of special language
training is proposed. This programme corresponds with the interest in the field
of national health in Czechoslorakia which needs d number of qualified inform-
ation workers in bio-medicine.

i.,. Until recently there has been little support for education for the
respective professional qualifications for information work in any of
the fields of science and technology. Not: the planning of the State
Information Policy in the Czechoslovak- Socialistic Republic includes
also training for library and information work at all levels, according
to the needs of both industry and_ science. There are two library and
information science schools at university level ilk Prague and in
Bratislava where the education of information specialists is provided.
The new programme is based on the present and prospective tasks
of science, technology and management, with their information needs
and,-at the same time, on requirements of information science- as
scientigc and educational discipline. The programme contains three
main fields of study, i. e. information science and technology, foreign
languages and the subject-matter of one of the three specializations:
technical sciences, humanitiesand social sciences, and natural sciences.

In the fielc f information work in the natural sciences there isW

ari urgent demur for university qualifications in medical libraries and
information units. Therefore the above-mentioned new programme of
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education of information workers provided by the Department Of
Library and Information Science in Prague, which is to come into
use in the school year 1972/73 will be oriented towards the training
of information workers in biology and medicine, in co-operation with
the Prague Medical School. The project is based on foreign experience,
on the results of the current practices, as well as on opinions and sugges-
tions of prominent medical and information specialists in our country.
Thus the necessary professional profile has been conceived and the pro-
posal of the syllabus elaborated.

This part covers only the training for special medical information
work. which represents about one third of the five-year full-time study
course in the Department.

two

other components are three foreign
languages (competence in two world languages, working skill in one)
and the general information disciplines in the following structure:

Sources of information, communication of information;
Users of information, information needs;
Acc.tisiticn of information;

Information storage, classification, abstracting;

Information retrieval, bibliography,

Information systems;

History and theory;

selective dissemination;

including -the- related theoretical and methodological disciplines:

Philosophy, psychology, pedagogy, sociology, economy;

Mathematics, statistics, logic, semeiotics;

Cybernetics, management, and systems sciences, programming and
computer science.

These components of study are the subjects of research and appli-
cation by several teams. Our specific task is to prepare the study
syllabus of medical specialization.

In suggesting the content of the syllabus for information work in
medicine we must consider some essential aspects:
1. A medical information worker not be a substitute for a phy-

sician; he will provide neither diagnosis nor therapy.
2. A medical information worker will become an active member of a

research or clinical team, collecting relevant information and evalu-
ating the state of knowledge in the respective thematic fields.

3. A medical information worker must master wide general bases of
biology and medicine, particularly the theoretical and related ones,
with emphasis on the terminological aspects.
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4. A medical information worker can obtain any kind of special
qualification for any medical discipline by means of post-graduate
study.

5. A medical information worker must be able to manage, administer,
propose and control any part of an information system in the
field of biology and medicine.

These considerations are reflected in the conception and structure
of the syllabus. The general information and linguistic parts of the
study will continue in the special information and language components.
Besides special medical and information terminology the etymology
of medical Latin/Greek terms will be studied. Special information
disciplines as applied in medicine are proposed in the following structure:

The communication process in medicine;

Organization of information work in the health sciences;

Specific information needs and their users in research and clinical
work;

Specific sources of information in medicine;
Information storage and retrieval in medicine (MEDLARS);
Theory and literature in medical information work.

The major part of the study is the complex of special medical
disciplines for information wir1:ers. It involves, on the one hand,
general- knowledge of the structure, methodology and organization of
the field in the most advanced countries, with special regard to the
conditions in Czechoslovakia. On the other hand, it includes special
studies of medical areas at the level of the needs of information work:

The aim of the training in theoretical disciplines is to acquire
knowledge of the physiological structure and functions of the
human organism, i.e. anatomy, physiology, biology, chemistry.

Pre-clinical disciplines will illustrate the symptoms 13;,- which these
features are manifested under pathological conditions - patholo-
gical anatomy, pathological physiology, micro-biology.

Clinical disciplines will apply the obtained knowledge to medical
and surgical practice.

This part of the study of applied information science and tech-
nology is the most relevant and responsible. The preparation of ,the
syllabus, lectures, seminars, special studies, practical work and text-
books is provided by the co-operation of the team of medical specialists
with information scientists and lecturers.

Naturally, the requirements of the study will be reflected in the
admission procedure which will give preference to students interested
both in life sciences and in languages, who are willing to undertake
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university study in general and applied information science and tech-
nology.

The programme is only one of the proposed syllabuses at the
Department of Library and Information Science of Charles University.
The Ministry of Health's demand for qualified information workers
corresponds with the idea of specialization in training for information
work in medicine. In this way a qualified information specialist will
become a member of the medical team, equivalent for example, to the
bio-chemist, computer scientists or psychologist. Today it can be said
that public health care depends on the level of medicine; this level,
as well as progress in medicine, depends on the scientific information
system.

DR.
SK

MUNZAROVA graduated at the Department of Library and Infor-
mation Science, Faculty of Social Sciences and Journalism, Charles University,
Prague. She is a doctor of philosophy and is specialized in information science.

'At' present. she is an information worker at the Research Unit of Psychidtry,
Medical School, Charles University. Her main research field is education and
training of information workers in bio-medicine.

DR. HANA NovUov,i graduated at the Department of Library and Information
Science, Faculty of Social Sciences and Journalism, Charles University, Prague.
She is a doctor of philosophy and is specialized in information science. Formerly
an information worker at the Research Institute for Pharmacy and Biochemistry,
she is now Research Assistant at the Department of Library and Information
Science, gaculty of Social Sciences and Journalism, Charles University. Her
main research field is the education and training of information users.
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PRINCIPLES OF WORK-CO-ORDINATED TRAINING
FOR INFORMATION SPECIALISTS

by
MARK G. NEWMARK,
International Scientific Information
Systems Consultants,
New York

Two over-riding principles for training of documentalists are: coordination,
and perspective. Optimum coordination of instructional training and productive
work to Maximize training efficiency is achieved particularly by designing maximum
feedback into the training program to facilitate self-teaching, thus both minim-
izing instructor's investment (loss from productive work) and speeding the learn-
ing process. Organization of the documentation task into an ordered procedure
that helps the information specialist maintain perspective over the whole and
the parts of the item on which he is working facilitates the achievement of high-
quality work that is Immanindexing's raison d'etre. Thy detailed description of
a proposed on-the-job training course illustrates how Cu:se principles may be
achieved.

This paper is concerned with on-the-job training for new docu-
mentalis'ts, who arc frequently brought into an information service on
the basis of subject- matter expertise, for comprehension of the ma-
terials with which they will be working; frequently they have little
or, no background in information science abstracting, indexing, clas-
sification systems, vocabulary structures, search techniques, etc. This
can be a particularly severe problem for a. services which utilize
several different classification and indexing schemes, or b. in services
which require complex, highly-structured, -detailed and extensive (deep)
indexing of the documents they cover

An organized training programme is needed in order to avoid
floundering aimlessness during the early part of an information spe-
cialist's affiliation with a given information service. If the programme,
is properly dc3ignecl and executed, even an inexperienced documentalist
can be expected to become a valuable productive member of an
abstracting-and-indexing staff during his first few weeks. It is essential
that training be co-ordinated with a programme of gradually increas-
ing production responsibility, so that the indexer can gradually and
continuously pick up a good deal of information (often learning things
before he necessarily needs or will use them), but naturally in the
course of productive work, rather than in painfully undirected non-
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productive study; so that a special study programme separated from
productive work should be avoided.

During his training period, whether formal or informal, the docu;,...,
mentalist will of course develop work habits and procedures' which
will tend to stay with him permanently, and will be very difficult to
« unlearn » even if wrong. Perhaps the most important feature of a
proper programme is that it must. train the documentalist always to
maintain his perspective in evaluating and indexing subject material:
the literature he is covering. Diligent, and basically capable, but impro-
perly trained indexers, may be seen to do thorough and accurate
indexing that covers ninety per cent of the principal concepts properly,
but overlooks the most crucial or important ten per cent, thus losing
sight of the forest for the trees. Therefore, it is crucial that the
training be organized so that each new detail is presented within the
framework of the information system as a whole. Again, a special
study programme separated from (and thus without the perspective
of) productive work, is likely to emphasize the difficult aspects of
information storage retrieval and of indexing details (which provide,
say, a « fine tuning» to basic classification and which are meaningless
if basic classification is inappropriately applied); and such a special
study programme is likely to create a seriously distorted approach
to documentation work. A co-ordinated programme of gradually in-
creasing production responsibility, with initial emphasis on evaluation
and basic classification and only gradual introduction of increasingly
detailed aspects of indexing, will make for a prOgtramme, that is 1 both
efficient (minimum non-productive time on the part of the new docu-
men talist) and successful (the development of good work habits and a
good approach to documCntation work).

To illustrate the application of these concepts, a specific program-
me is described below. It was developed for a project ' for abstracting
and indexing technical articles which required both a. the utilization of
several different classification and indexing schemes, and h. complex,
highly-structured co-ordinate deep indexing, for computerized informa-
tion storage and retrieval. The overall information system included a
general basic system of subject classifications and category numbers,
and also a system of specialized indexing within precise disciplines;
the latter system included a special subcategory vocabulary, a thesau-
rus for assigning two levels of « descriptors » (a principal level. for
use in published indexes which in addition require the writing of a
«Notation of Content » or improved title for each document; and a
second level, more extensive, for inclusion only in machine files), and
a system, also for inclusion only in machine files, of « roles » and
« !inks », and « subdescriptors » and « connectors » for further specifi-
cation of the descriptors.
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The training programme consists of four phases, as follows:

Phase 1 (three weeks): General familiarization, writing ab-
stracts, indexing for the amoral basic
system.

Phase 2 Part A (one week): Introduction to the worksheets used
for the specialized-indexing system;
special subcategory vocabulary; selec-
tion/exclusion of individual articles;
writing « Notations. of Content »,

Part B (three weeks): Assignment of principal-level descrip-
tors; familiarization with thesaurus
structure.

Phase 3 (two weeks):

Phase 4 (three weeks):

Intensive training in the mechanics of
deep (co-ordinate) indemng with roles
and links, subdescriptors, connectors.

Development of abstracting and index-
ing and retrieval principles, search
techniques, machine file structures.

During Phase 1, the new documentalist works only on writing
abstracts and the general basic systcm of subject classification and
category numbers. He learns to write a suitable informative abstract,
what the local rules are on style, abbreviations, punctuation, length
limitations, use of mathematical or other symbols. etc.; and becomes
familiar with the principles of classification in general and the basic
system's subject headings and category numbers in particular; and
he becomes immediately a useful, productive staff member. His work
is closely reviewed b.) a helpful experienced documentalist who pro-
vides feedback in the form of suggestions for improvement, and who
adds the specialized - indexing work needed for processing the material.

Phase 2 begins once the novice is found to be consistently produc-
ing quality abstracts, and demonstrates a good understanding of the
general basic system. For one week (part A), in mdition to abstract
writing and general/basic indexing, he makes a judgment on each
source-document (primary journal article) as its suitability for
inclusion in the information service, and for each that is suitable,
assigns a worksheet, special subcategory vocabulary code, and Notation
of Content, under continuing close supervision.

An expert indexer is then assigned to wor1-- closely with the new
indexer for-Phase 2 (B), beginning L 7 a re-review of all the Work done
by the new indexer so far, to check that he accepts it as being of good
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quality. The new indexer now expands his work on each document to
include the assignment of principal-leyel descriptors (selected from the
thesaurus) beginning with the. parftAly completed clncumen's prepared
in Phase 2 (A). He now needs to familiarize himself with the basic
features and content of the thesaurus, assisted at an early point by
several hours of discussion with the staff responsible for its continuing
design and development. The expert: indexer will closely review his
work, and independently add the needed second-level descriptors and
roles, etc. (the « deep » indexing) to complete the work for processing.
The new indexer must not yet get involved in this work, although he
does spend several hours with the information systems specialist, for
background, further details of thesaurus structure relevant to co-ordi-
nate (c",:ep) indexing, machine file structure, and principles of file
search.

By the beginning of Phase 3, the indexer will have become adept
at determining the main concepts of an article from the point of view
of the overall objectives of the information service, and this perspective
must be maintained as he gets into the greater detail of deep indexing.
First the indexer reviews the deep indexing of his own Phase 2 docu-
ments, done by the expert indexer. He is thoroughly familiar with
these documents from his own work on their abstracts, Notations of
Content, principal-level descriptors, etc., and can most. quickly grasp
the basic principles and mechanics of deep indexing by studying the
expert indexer's work on these documents. In addition, the expert
indexer can then explain in more detail why he indexed these
documents as he had. Following this review, the new indexer is expected
to do the complete abstracting and indexing on each (suitable) docu-
ment. However, for the two weeks of Phase 3, his production is very
low, as he rigorously follows, the pattern for each document of first
completing only the work learned in .Phases 1 and 2 (but not the deep
indexing), then writing clown explicitly a stylized indicative abstract
(of which the deep indexing is a structured representation) and finally
completing the deep indexing with roles, links, subdescriptors, connec-
tors. His work is reviewed not only by a subject-area-expert indexer
but also by an information systems analyst who may not necessarily
be familiar with the subject matter area, so for this relatively short
period the stylized « abstract » is essential to facilitate the reviewers'
check for comprehension of indexing rules (as opposed to questions
of subject Matter comprehension). With detailed feedback from close
reviewing every few days, he should have an accurate understanding
of deep indexing within two weeks.

Each documentalist works a little differently from every other, and
during Phase 4, the indexer develops his own procedures for optimum
efficiency. Only the continued close supervision of this final three-
week phase mark it as being still within the training programme, and
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it is intended to assure that with increased flexibility and speed of
operation, quality is maintained. But it is absolutely essential, indeed
as much as any of the preceding phases, and must not be skimped.

Despite the complexity of the indexing system that requires that
the training programme covers twelve weeks, the novice is substantially
productive from the second or third week, except for the two weeks
of Phase 3,, and by the end of the twelve weeks should have approached
the proficiency of other (more experienced) expert documentalists.

REFERENCES
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INFORMATION IN THE EDUCATIONAL SYSTEM

by
GIORGIO PANIZZI,
Centro di Forrnazione c Studi per H Mezzogiorno FORN1EZ
Rome

The difficulty of introducing the principles of information science in the
Dana,: educational system is discussed. The theory of information is accepted
solely for its methods and instruments while the content of scientific culture
is ,ignored.

Reference is made to the erroneous way in which the introduction of scient-
ific culture in schools has beed attempted and to the zustrumentalization of science
for power purposes which has provoked the justified protest of students and
workers.

The author concludes thafthe introduction of information science in the
educational system requires a. global revision of that system in order to ensure
that the contents of science, as ivell as the means and the instruments, are
introduced.

From time to time some interesting experiments are tried within
the Italian educational system, (which is always in a state of crisis),
which have the aim of bringing scholastic tradition closer to contem-
porary reality. There are various reasons for such experiments of
which some are inherent to the educational system, but they can also
be explained by the fact that a technical innovation which in any way
Modifies social relationships can only have widespread effect if taken
up by the country's most influential structure for social change. There-
fore the science of information must become part of the general educa-
tional system so that it can affect all social categories. Its future will
be assured in this way as it could not be if it were merely taken over
by the productive processes, since it will become an aspect of the life
of the entire society.

Not everyone accepts this, therefore the introduction and develop-
ment of the science of information in the educational system, as in the
social system at large, must have clear political objectives.

The science of information will be applied, in fact is already bcirg
applied, in various sectors of production and public administration,
bringing about concentrations of power both in the production of the
actual instruments and in the administration of information.
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Even if we leave aside purely economic factors, we must look into
the social factors that are becoming a matter of urgent concern: the

de- qualification » (qualifications strictly limited to technical compe-
tence) of those who handle information, the invasion of private life
which can be analyzed in minute detail, the possibility of ^omplete
control of -work, -the centralization and concentration of information
and power with the consequent exclusion of the majority. From this
it follows that whoever takes up the task of translating the science of
information into educational terms will have to deal with problems
that are not strictly scientific or didactic, but arc specifically political.
Let us consider some of them.
' To take an Italian example, there is in the first place t ie difficulty,
in fact the near impossibility, of introducing the so-called scientific
culture into the educational system.- This is a serious problem, though
it might appear to further the cause of the science of information, it
would in fact be likely to bring out the negative aspects discussed
above. It is easier to introduce techniques rasher than contents into
the Italian school system. This has two fundamental causes: the first
is that science is mistaken for technique, the second is that the market
for educational instruments offers blandishments as does any other
market.

The science of information would therefore penetrate the school
system through its technical means of dissemination. It would intro-
duce, more rapidly than any other science could, its own method, and
because of this method it would come to be accepted as a scientific
subject. This is completely contradictory to the opinions of those
who want education to concern itself with science, and therefore also-
with the science of information, for it is by virtue of the content of
science, rather than by its method, that an effective relationship be-
tween education and daily experience can be introduced into the educa-
tional system.

This disguised resistance is difficult to overcome. It is reinforced
by those who want to introduce science without contents, in order to
make use of its instruments and methods. The first consequence of this
is the training of staff capable of working the machineS, but rather
less capable of programming them or of understanding the implica-
tions. Therefore the -.1tail...inating prospect » mentioned above, de-
qualification of personnt: concentration of power, will be brought
about through minority bus extremely powerful elites.

Another political problem that has come up in the past few years
is the opposition to science on the part of workers' and students'
protest movements. First let us 'consider briefly student opposition.

The search for new channels for transmitting knowledge, but above
all the calling into question of the aims of contemporary society, have
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often led to science itself being called into question, sometimes in
rather dramatic ways. We cannot go into this here but should, however,
remember that behind this revolt there is not only the desire to return
to a vague humanistic philosophy, but also a protest against the
uses to which science has been and is being put. Protest because it
is through science that whoever is in power is able to remain in power
and- be in a position to lead society against its own best interests.
It is sufficient to remember Los Alamos, or the terrible conflicts in
the East, where we see human energy resisting monstrous military
techniques with its own form of violence.

It could be objected here that art has also been contested. « Art

is dead » was written on walls in/Paris in 1.968. But if we analyze this
protest we see that it is not art, rather art that has been developed
by patronage, or within a society that has as- its objective domination
over nature which, however, divides nature from nature, making science
and art instruments in the service of final objectives that are contrary
to man's peaceful evolution. This is why the science of information
can be equally, in fact even more strongly contested, since in its prac-
tical applications it can be used more than any other science to serve
objectives against man's best interests. It is probable that the protest
against the science of information will make more extreme the protest
against science.

How can these two fundamental problems be overcome or, to state
it better, how can we fight against the science of information being
made an instrument in the service of objectives not in keeping with
the development of society?

This brings us to formulate questions, and to try to discover how
in practice the science of information can be introduced into the entire
range of human activities. First of all it. is essential to concentrate on
the formulation of what the objectives of the science of information
should be. These can be stated in terms of a new definition of the
principle of rationality which should, however, recognize the connexion
of rationality with science, so far administered as the instrument of
one culture over another, but which should be identified with a uni-
versal and free conception of the development of the whole of humanity.

It is undoubtedly easier to define the fields where the science of
information can help man in the struggle against nature and against
himself. Medicine, biology, the sciences that concern man, will benefit
from the development of the science of information and, in turn,
th:ough the objectives that they are trying to reach, they will be able
to contribute to the definition of the objectives of the science of infor-
mation and of science as a whole. This will minimize the drawbacks
and disadvantages that could arise from introducing in isolation the
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science of information into the general educational system. However,
consideration should also be given to the fact that the educational
system must be completely reformed before the, science of information
can make any impact on it. In other words it is not only a question
of injecting into existing educational structures the principles of .a
new discipline, rather it is a question of reconsidering from every angle
what the education of modern people should consist in. We have a
vast field to analyze, which has at _lezist two dimensions: spatiality of
educational and cultural structures in a broad sense, and depth deter-
mined by the span of time in which a man can give substance to his
culture. This analysis is necessary, not so much to give structure to a
discipline within the context of systems of knowledge useful to general
education, but rather to enable anyone, regardless of formal education,
to have the possibility of cultural development that will not be damaged
or upset by the introduction of rapidly evolving scientific concepts.
The example that comes to mind is that of the operator who works
with an electronic computer and is therefore, in a small way, in charge
of a segment of the productive process. The same man outside the
factory is continually manipulated by other productive processes that
he is unable to administer, still less to control, which he cannot even
imagine. This in spite of the fact that the technology is the same.

This explains in part the workers' protest against the science of
information, but we cannot consider this at length in this article.

It would be unwise to try to introduce science in any form into
the general educational system without invcilving the civilian structure
of the country with the entire educational process, which has implica-
tions for the science of information. The situation today offers a great
historical opportunity; if grasped; and good use made of it, the rapid
rate of technical and scientific evolution can contribute to overcoming
social imbalances. It is still difficult to sec clearly the details of such
an important process, but the objective is a new form of literacy,
available to every member of any society that wants to overcome its
internal contradictions and backwardness.

Though the same basic elements are involved in a school or in a
factory, the preparatory work may be somewhat different. To state
this more clearly, to introduce into any structure a principle of the
science of information some groundwork is evidently necessary, possi-
bly complex modifications or procedural simplification, in order that
the computers accumulate the maximum information and give it back
in the minimum time. This process will lead to the raising of the
standard of critical and creative capacities on the one hand, and the
reinforcing of democracy on the other. If this is valid within a working
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organization, it follows that it should be studied and expanded so that
it could be applied to the entire society.

This could become the objective of the science of information
within the general scheme of the evolution of society. Its introduction
into the educational structure, inclusive of the means of cultural dif-
fusion, consumption and production, can only be acceptable on condi-
tion that it be considered a strategic move leading to substantial and
far-reaching changes in the development process of the entire society.

DR. Glum PANIZZ1 was born in Terracina (Italy) in 1935. He took a degree
Economics and Commerce, and has carried out research activities, studies and
planning at public and private institutes. Since 1953 he has been directly
concerned with basic cultural activities and social service. He is currently
Director of the FORMEZ Centro di Formazione c Studi per it Mezzogiorno
Programme for the promotion of culture in the South of Italy.
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TRAINING, ACTIVITIES OF THE GROUP
OF BIOMEDICAL LIBRARIANS OF THE ASSOCIACAO
PAULISTA DE BIBLIOTECARIOS

by
MARISA SIGNORELLI TEIXEIRA PINTO,
LaborterapicaBristol S.A.,

Sao Paulo
MARIA THERESINHA DIAS DE ANDRADE,
Faculty of Public Health,
University of Kw Paulo,
Sao Paulo

DINAH AGUIAR POBLACION,
Medical School « Fundaciio Universitaria ABC p,
Sao Paulo

The paper presents two projects developed by the Group of Biomedical
Librarians of Silo Paulo aimed at the professional improvement of its members
and effluient training of the users of its libraries through classes of bibliographical
research and information dissemination.

introduction

A group of SZIo Paulo librarians, compelled by the necessity of
obtaining better mechanism for studying and solving the problems
which are common to libraries in the biomedical field, and with a
view to accomplishing a cooperative project, started, in June 1963, the
Group of Biomedical Librarians, affiliated with the < Associaciio Pau-
lista de Flibliotecarios ».

One of the Group's major purposes is the professional improve-
ment of its members with the resultant training of the user of scientific
information.

The role of the biomedical librarian in assisting the scholar is
most significant; the aid and training which he will give the user will
depend on his knowledge of modern techniques in dealing with infor-
mation: its organization, retrieval and dissemination.

While it is certain that the majority of scholars depend on the
directives which the librarian will give to the guidance of research
techniques, outlining the various stages of the process which will
provide efficiency and speed in obtaining a specific piece of information,
questions remain: is individual guidance of each scholar warranted?
Are new students. or potential researchers, to be introduced into the
Library merely through the enrollment card? How are the paths of
the scientific world disclosed to them?

The members of the Group of Biomedical Librarians (GBB),
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concerned with providing the scholar with dynamic training and having
this as one of its aims, decided to carry out an effective programme
which might reach the user in the fullest way. Thus, various tasks
were scheduled, two of which are presented here, as they are considered
rf the greatest, importance and have already been put into practice.

For a few years various Libraries, which are GBB's members, have
provided the students enrolled in graduate and post-graduate courses
with classes of bibliographic research. These classes have been
developed on a reasonable scale as a curricular discipline and as a
course sponsored by Specialist Departments for students of various
Faculties of Health Sciences of the State of Sao Paulo.

In view of the success obtained, the BGG decided to endeavour to
obtain the extension of such courses to all Faculties of the country.
In this respect, during the first National Meeting of Biomedical
Librarians which was held on the occasion of the Sixth Brazilian
Congress of Librarianship and Documentation, in July 1971, in Belo
Horizonte, State of Minas Gerais (Brazil), the following proposal was
submitted:

That a Committee of Biomedical Librarians be created in
each unit of the Federal Union, in order to study the possibility
of including in their institutions the discipline .« Technique of
Bibliographic Research and Planning of Scientific Work » at the
various levels of undergraduate, and post-graduate courses and
for the preparation of a programme with the minimum hours neces-
sary to obtain the above skills.

This proposal was unanimously accepted, the 'Sao Paulo Group
being selected to co-ordinate the work and prepare an official document
to be submitted to the Ministry di Education and Culture.

We intend, thus, to implement this training on a medium and long
term basis, not only in medical schools, but also in the other areas of
education, both at a medium and an advanced level.

As complementary training of the user in securing information,
the GBB looked for a more rapid system of disseminating the develop-

,

ments of scientific research, by scheduling the edition of the INDEX
OF CURRENT PERIODICALS,'Series I Biomedicine, started in 1970.

This publication provides the scholar with the new contributions
contained in 380 headings of foreign and 93 national periodicals in the
field of the health, sciences, offering an immediate digest of the liter-
ature in condensed form and thus without loss of time. Headings are
represented through the reproduction of the « contents » of periodicals
headings are supplied by eighteen Libraries which contribute to the
publication.

The layout therefore is made by division of subjects, in alphabetical
order and, within each subject, an alphabetical order of headings. At
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the start_ of each issue, there is an analytical subject index of the
periodicals listed and, at the end, an alphabetical list of indexed titles.

Besides quickly imparting the information to users, it also allows
them to obtain immediately copies of the works in which they might
be interested, through cooperative Libraries.

Besides reaching the user directly, the IPB contributes to the
enrichment of those Brazilian Libraries which have limited funds and
which are not in a position to subscribe to the periodicals listed in
the publication.

In the one year since its introduction, the need for a subdivision
into specialized sections was felt in order to take care of the constant
requests of professionals in the health sciences. Therefore, from 1972
the publication will be subdivided into sixteen sections, published every,
fortnight and gathered every two months.

Comment and conclusions

These achievements, although not original since they have already
been attained in other countries, are significant in our cou::try in view
of the very limited means that we have available for work of this type.

In this respect, the GB3 has co-operated fully, as it is convinced
of the utility of such initiatives for the efficient formation of the future
health professiori and for the updating of the schdlar and the researcher.

It should be pointed out that the projects cited, particularly as
regards the IPB, were begun without any financial aid. It was possible,
however, to count on the understanding of both official and private
bodies, which assisted and supported the performance and publication
of the IPB.

Consequently, it becomes clear that there is an urgent need to
encourage every initiative that could contribute to the improvement
of the intellectual level of already trained or future technicians. These
activities, although they have been carried out with no resources other
than the human, will always have a concrete possibility of achieving
their goal for the simple fact that they are the outcome of the work
of a team of information specialists.
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WHAT CAN BE DONE IN ITALY ABOUT
THE PROFESSIONAL PREPARATION OF INFORMATION
AND DOCUMENTATION SPECIALISTS

by
ORESTE PORELLO,
Centro Studi Telecomunienzioni S.p.A. CSELT
Twin

The paper refers to the critical situation in Italy in the training of inform-
ation specialists and tafter some basic considerations, two solutions for the rapid
improvement of the situation are put forward; 1) to give concrete Support to
the FM Education ano Training Committee in order to make full use of the
teaching programmes and methodologies prepared by the Committee in ,the (locum-
canary and information sector; 2) to use international and national rides
prepared by the bodies concerned with the unification of the sector, as the
principal object of the teaching in professional courses for documentalists.

What stage has been reached in Italy in the preparation of specia-
lists in the field of information?

This is a question still awaiting an answer. A positive answer,
naturally, because several negative answers have been given in the
past ten years. I remember a conclusion reached at the Convention
on Professional Training and Updating in Document Techniques, held
in Turin in 1965 at CSAO: « In Italy, documentation has yet to be in-
serted as system in a structure of systems... It is necessary to take
measures to inform the active individual right from his school educa-
tion...». There followed a number of proposals which it was not pos-
sible to implement'.

Prof. Bisogno, at the recent R.T. Round table on Infor»zatics
Culture and Italian Society promoted by the Agnelli Foundation, said
the following about preparation and training for document informa-
tion: « The situation in Italy of research and achievements in the field
of document information is very disappointing. It is characterized by
a wealth of short-term initiatives, which however do not succeed in
making any noteworthy impact on reality »2.

In a paper of mine in 1968 on the profession of the docunzentalist
in Italy, I showed that the gap between the USA and Italy in the
percentage ratio between doeumentalists and researchers was two to
one and perhaps more. And even more important that Italian



documentalists were more inclined to 0 work for the catalogue », or
to be considered s cc instruments of communication rather than of
information » 3.

Today the situation is even more confused due to the unthinking
use made of the word cc information ». Taken up by ,ur mass media,
it is used practically in ever" activity connected with computers.

Hence, when mention is made of information specialists and their
problems, one's thoughts quickly and easily fly to 0 electronic brains »
(another unfortunate expression popularized by our domestic mass
media), but slowly and with disdain to libraries and documentation
centres.

In order to give a rough idea of documentation in Italy, one can
perhaps conjure up an archipelago rather than the whole peninsula.
A great deal of documentation and information is produced and treated,
but still in .very home-made and autonomous ways. There are but few
instances of co-operation, and therefore there is little regularization
of the methods used in work, and the products are varied.

In this context, 0- Jiliculties besetting the training Of DI
specialists may be &du, J.

The very few Italia!) organizations giving any instruction at all
in this field give just general, summary notions. From these the trainee
will glean elements for « his » own achievements, probably different
from others that exist, and which are difficult to interchange.

Otherwise the specialist is self-instructed in devising methods,
adapting them progressively to requirements, and thereby obtaining
products with r,o guarantee of stability (how many cards and card files
change their aspect with the coming and going of men and the
passing of time).

Jokingly, one could say that our « information specialists » aim
at the peak of specialization: each one with his own « special »
production.

With the gradual, slow changeover from normal to semi-automatic
or fully automatic systems, things do not appear to change in a decisive
way. Thcrc is, to be sure, an aspiration toward rules that enable the
document output of others to be used as input. But faced by the time
and patience necessary to put things into practice, many desist and
do things their own way, thereby multiplying products which are ac-
tually basically the same.

I think that from what I have said where we are 'pending all
too obvious.

In such conditions any country, not just ours, would find itself
in difficulty (and they do, in fact). Before instruction there is need for
research; it is necessary for research to become consolidated in a
« grammar » which permits « practice ».
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We are not at this stage (in the context of DI, that is to say).
Prof. Bisogno is right when he bemoans in the document cited

the scarcity of DI research. Little research and incredible for
documentalists little use of the research carried out by others.
Allow me to say this: in fifteen years I have done and seen something
of everything!

Let us get this straieht. It is not altogether the fault of the spe-
cialists. A lot of it is due to those who ought to stimulate and help
and not just follow the specialists.

To come to the point.
How can xve take advantage of other people's research, in order

to reverse the trend towards dispersion which characterizes the sit-
uation?

There are at least two possible ways and both are open to us.
FID - whose .merit it is, with INI, to have promoted the Confer-'
ence - has for some time had an active Committee on cc Education and
Training» (previously cc Training of Documentalists »), which follows
and studies whatever is being done in the world for the formation and
updating of DI specialists. The result of this Committee's work is
within_ reach: the hand has merely to reach out.

Herein lies the little Italian drama: never having the means neces-
sary to put accumulated experience to our use.

In the many years it has been my honour to represent Italy on
the FID/ET Committee, 1 have never succeeded in obtaining what was
necessary, and this is little enough, to participate in the sessions, or
to enable others to participate. Every request for this has always
been rejected, even by bodies which officially represent FID in Italy.
Yet the advantages to be gained from active participation are clear
enough. INI proves this by the commitment entered into in organizing
this Conference.

The above applies before all to the programmes and methods of
instruction.

Regarding the subject to be dealt with, it is clear that every course
should aim at the ends required by the environmental situation in
which the trainees must or will have to operate.

Here the second way comes into it, to complement the first one.
We all know that international and national unification bodies

too are very active in the field of DI. Why not take advantage of the
considerable nunzber of norms that ,xist-and nzake them the. principal
object of instruction?

Unless a childish game is being played before our eyes, in which
everyone to some extent is a participant, then the ISO and
UNI tables should certainly be of some use, even to us. And if, subjec-
ted to the tigour of the test, these should prove below par, well, the
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School would acquire its full significance in a comparison between
experience gained- and trials under way.

I, on my own very modest account, have carried out such tests
and trials with colleagues of the first rank. They have never 'let us
do,vn. We have always derived benefit from them with the rapid inser-
'ion of young people and the simultaneous improvement of the regu-
lations.

Certaninly, this is not the whole picture: the little world of DI
is big when viewed fit:1m inside. I consider, however, that profitable
steps forward satisfactory to documentalists and to those aspiring
to oe such, and the firms and agencies that employ them, could very
soon be made and in a homogeneous manner, as the prOfession
requires. .

I conclude by appealing to FID and INI, that the decisions neces-
sary for !he solution of this important problem of ours may be forth-
coming from this Conference. As authoritative Italian colleagues have
already said, the age of self-taught documentalists has to end'. And it
should end well, as has been the case with other human activities,
with good schools to form and update the documentalist's knowledge.

He will take care of the rest, of the work: and better than before.
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THE IMPORTANCE OF HUMANITIES RESEARCH .

TO INSTRUCTION IN INFORMATION SCIENCE

by
JOSEPH RABEN,
Queens College,
City University of New York,
Flushing. N.Y.

PAUL FORTIER,
Department of Romance Languages and Literature
University of Manitoba,
Winnepeg

The generally accepted area of use for computers in mainly in the scientific
and commercial world; computers have proven their worth in these areas. Human-
ities research dealing with verbal data raises the problems of manipulating large
amounts of data, of handling diacritics, non-Roman alphabets and even non-
alphabetic data. Even thornier problems are raised by disciplines such _as music-
ology, archaeology and art history, whose data is not even verbal. Yet solutions
to these problems will bring precious advances in such fields as library organ-
isation, and analysis of algebraic or chemical formulae. The challenge to Inform-
ation Science is .to bridge the gap between humanists and electronic equipment
I)) setting up specialized courses aimed at humanities applications, by devising
new languages, and by exploring the capacities of existing languages for these
applications.

Interdisciplinary sections at professional meetings, both of humanists and
of information scientists, summer institutes for initiating humanists into comut-
ing techniques and specialized research centres show that I ,,-ormation Science is
already taking up the important challenge presented by humanities research.

The areas of use for which the computer was originally inven-
ted the matematical aspects of science and commerce have in
recent years begun to approach a satisfactory level of utilization. The
general lines seem to have been laid down and now need only to be
filled in by increased intensity. But humanities applications of the
computer show that these general outlines do not encompass the full
range of the machine's potential and that its full utilization as a symbol
manipulator depends on the imagination of a growing group of re-
searchers.

The major activity among humanists today is the class of verbal
data processing which is employed for the various types of literary,
linguistic and historical research, and for such projects as the produc-
tion of dictionaries. At present, several computer-generated dictionaries
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are in progress, including two for world languages Italian and
French and others for dead languages like ancient Greek and Anglo-
Saxon.

Other aspects of verbal data processing involve non-roman alpha-
bets. While the Russians may be making adequate advances with
Cyrillic on their own machines, there remains the problem of such
languages as Hebrew, Greek, and Arabic, where the need is not match-
ed by strength in the marketplace. Here specialists are devising ingen-
ious substitutes for characters not provided on the standard input

\ devices, stretching the capacity of the machine to store and reproduce
an ever-growing repertory of orthographic symbols. More challenging
are non-alphabetic writing systems such as Chinese and Japanese.
Humanists have already involved themselves with Mayan hieroglyphics
and Minoan linear, script. They are developing new procedures for
encoding ideographs and generating them on cathode-ray tube terminals.

Of additional importance is the humanists concern with materials
which are not only impossible to quantify, but also are not even- satis-
factorily reducible to verbal symbols. In musicology, for example, the
aspects-of even a short and simple score all the pitches, timbres,
durations, simultaneities create an almost bewildering confusion.
When one attempts a catalogue of musical themes, one is immediately
bereft of the cataloguer's prime support, the alphabet. Totally new
rationalizations of these materials must be devised on the basis of
their content alone, as analyzed in terms of these non-verbal values.

Ultimately, the humanist reaches out into areas, like archaeology
and art history, where no system of symbols has yet been developed.
In the past, the difficulties of indexing such collections has deterred
the creation of a thesaurus of indexing terms. Now, the possibilities
of computer indexing and computer networks have inspired collabo-
ration in these fields, with the aim of establishing standard codes for
the wide range of objects collected and studied in these disciplines.
The Museum of Modern Art in New York, for example, has stored its
entire catalogue in machine-readable form, as a first step toward a
Museum Computer Network intended to embrace a consortium of in-
stitutions along the eastern seaboard of the United States. Archaeolo-
gists, also, are meeting on both sides of the Atlantic to determine how
best to encode a range of artifacts that includes tiny seal rings and
the temples of Ankor Wat.

This research has impact beyond the primary interests of human-
ities scholars. As more humanists become involved in computing
they may, by interchange of ideas, encourage computer scientists to
address such problems as encoding in new formats, storing and re-
trieving in larger quantities, and other challenges peculiar to human-
ities research. The experience gained in manipulating data in non-
alphabetic forms should show the way for commercial and technical
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applicationseven the processing of algebraic symbols, and the formulae
used in physics and chemistry. The problems of classification which
the editors of dictionaries must solve arc related to those of librarians,
who are recognizing a growing intimacy with linguists and other pro-
cessors of verbal data. At bottom, the attempts to rationalize language
and its accumulations in books represent parallel and perhaps identical
endeavors, whose success also seems essential to the stabilization of
technical language and the introduction of new technical terminology.

Perhaps more important is the fact that as information scientists
turn their attention to the problems raised by humanities research,
they bring about a situation unparalleled in intellectual history since
the Middle Ages. Mathematical, scientific, and engineering applications
of the computer are taken for granted. The social sciences are using
it for statistical analyses. Medical schools, library schools and business
administration faculties have discovered its use for storage and fast
retrieval of data. Computerized production of music and of aTaphic
design is well known. Like the deductive philosophy of the Middle
Ages, information science now occupies a pivotal position in the aca.
decoy; all the other disciplines look to it for a methodology.

This analogy can perhaps be carried further. Deductive philosophy
was suited to theological investigation which was a primary interest
in the Middle Ages. It was also applied to the natural sciences with
less felicitous results. When scientific research moved away from the
deductive approach, philosophers -- rather than reaching out to a new
field of study hardened their position and treated these new endeav-
ors as aberrations. Over the long term, the result was the shrinking
of philosophy to the rather insignificant place it occupies in the modern
university. There is a danger that information science retrenches itself
in the mathematical applications which are its primary interest today.

Researchers in the humanities, where mathematics are almost
never used, have already approached the computer with a different
set of values, some of which can force the rethinking of many

ofand thereby open the way to new and rewarding areas of inves-
tigation. Information scientists in particular should stand as a link
between knowledge in the abstract and the mechanical means of acquir-
ing it. They should benefit greatly from an awarenees of how their
humanistic colleagues are teaching computers to do their work. Bui
there are signs that such is not the case. This presentation is not the
place for « horror stories », but in hardware design, in choice of hard-
ware, systems design and billing policy at research computer centres,
even in project design when information scientists and humanities
scholars collaborate, one can detect a tendency to ignore the wider
vistas which humanities research offers to information science.
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Even as the growing number of departments of computer science
or information science embark upon their mission of transmitting
accumulated knowledge to the next generation, they mutt continue
to widen their horizons. The expansion of computer applkations in
the humanities will encourage many more students to enter a field
where in the past they have often been discouraged by the mathema-
tical approach. Information science departments cannot simply open
their conventional courses to humanities students; they must establish
courses oriented toward the present and future needs of non-mathema-
tical, non-scientific research. The non-mathematical uses of existing
programming languages must be taught, and not only to humanities
students. Programming languages like SNAP, which are intended for

natural language~and whose instructions are written in na,
tural language, must be implemented at research computer centres,
and must be taught in formal classes. Information science students
must learn about the growing volume of solid computer-aided human-
ities research. They must learn which techniques have proven fruit-
ful, and which ones have not. They must, above all, learn that the
logic of computing does not require restriction to any single area, even
to one as broad as mathematics. Data banks of literary, musical, and
historical materials must be accessible for practice and for advanced
research. Professors from established centres, such as the Centro Na-
zionale Universitario di Calcolo Elettronico, must be invited to lecture
at other institutions. If all this happens, a new sub-discipline will
evolve from its present state as the special interest of a small group
of avant-gardists into an established and practical field of instruction
and research, and information science will fulfil its potential as a
pivotal science, central to all fields of intellectual endeavour.

It would be unfair to suggest that, like medieval philosophy, in-
formation science is deliberately limiting its horizon. There is, in fact,
evidence to the contrary. Graduate students in the humanities are
beginning to be sent to computer research centres for, advanced train-
ing which they can bring back to their home institutions. Several asso-
ciations, both in the computer world and in that of the humanities,
have established special interest groups which unite the two disciplines:
the Association for Computer Machinery, the American Society for
Information Science, the Modern Language Association of America,
the American Philological Society. Inter-disciplinary summer institu-
tes have been held at the Universities of Kansas and Pisa. Numerous
computers and humanities research centres are active: Cambridge,
Liege, Nancy, Pisa, Paris, London, Edinburgh, Stockholm, Grenoble.
At more and more national and international meetings, special sessions
are being devoted to humanities instruction and research in and with
computers. Among those held in the last year are the Jerusalem Con-
ference on Information Technology, IFIP 71 in Ljubljana Yugoslavia,
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the annual Conference on Introducing the Computer into the Under-
graduate Curricula (Dartmouth College), and the annual convention of
the American Society for Information Science. All this activity is
paralleled by a large number of individual papers read at other pro-
fessional meetings and by several reputable journals and newsletters
on both sides of the Atlantic.

As information science gains international esteem and establishes
itself in university curricula, it will naturally attract growing numbers
of interested scholars. The importance of humanities research can be
to free it frOm identification with any single discipline, or any single
approach. To the extent that this happens, information science will
retain the essential ingredient of all science, the capacity to grow.

...
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PROBLEMS CONCERNING THE TRAINING
AND FORMATION OF SPECIALISTS
IN THE ELECTRONIC DATA PROCESSING SECTOR

by
RICCARDO RIETTI,
Servizio School Marketing,
Honeywell Information Systems Italia,
Milan

On the basis of long company experience im the sector of training EDP
specialists the author refers to the « environmental» problem wit /min: which the
training of these specialists must now take place. After outlining the character-
istics of the curriculum for the training of EDP specialists, a possible structure
for a typical course is suggested, ending with a note on the didactic methods
used by Honeywell Information Systems Italy.

I. Introductio,

The data processing industry has undergone enormous develop-
ment in the last few years, and this has given rise to a growing de-
mand for skilled personnel. The estimates now being made of the
number of programmers, analysts and EDP managers that will be
necessary in the coming years do not sufficiently indicate the range
of the problem. This does not in fact consist solely in succeeding in
training this quantity of people by suitable courses of instruction and
in imparting given notions on specific techniques, but also in develop-
ing in them a certain aptitude and methodology of dealing with
problems.

II. Requisites of a training plan

Let us consider the training requirements of an EDP specialist.
They depend on the professional and educational background of the
individual, on the ways in which he is brought into contact with data
processing (appointment from outside, promotion from below, trans-
fer from another sector of the firm), and on the type of job for which
he is to be prepared.

Since requirements differ from individual to individual, training
plans must be as personalized as possible, in order to adapt them
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to the individual capacities of understanding and assimilation. In all
events they must be based mainly on the requisites envisaged for the
job to be performed. By way of example, the requisites are listed
for a job as systems analyst, on the basis of which, as will be seen, a
standard curriculum of professional preparation may be arranged:

1. The analyst must be familiar with programming, and preferably
have specific, personal experience in the field.

/. He must possess the techniques of systems design and analysis
with special reference to the sources, collection and flow of data.

3. He must have a wide knowledge of the activity of the firm where
he works.

4. He must know in detail the sector of the firm in which he is
or will be working.

5. He must have a thorough knowledge of the possible applications
of coraputers and in particular he Must have an up-to-date acquain-
tance with the most advanced applications in his specific sector
of activity.

6. He must be sufficiently oriented computer-wise to be able to
draw up clear specifications for subsequent programming phases.
In given sectors, such as data transmission, his knowledge may
have to be very thorough.

7. He must become a good. interviewer, capable of dealing and work-
ing with Other people. He must be capable of stimulating users
of the computer services and of describing their real needs. He
must be capable of identifyibg or condensing this information,
assessing it and reporting on it to his management.

III. Features of training curriculum for an EDP specialist

The training of an EDP specialist cannot therefore be achieved
solely using traditional educational instruments (participation in cour-
ses and seminars, study of manuals and specialist works, program-
med learning texts, etc.), but is very closely dependent on appropriate
practical working experience.

A training curriculum subdivided into the following three stages
can thus be proposed:

A. Participation in courses which provide the person supposed
not to have any knowledge of this field with the basic notions
necessary for him to be inserted in operational activity, and for
a more rapid assimilation of subsequent working experience.

B. Insertion in operational activity, at gradually higher levels, in re-
lation to professional development, in order to acquire concrete
experience to consolidate and complete his scholastic' type for-
mation.
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C. Participation in further courses and seminars to guarantee con-
stant updating and the fuller and more thorough specialization of
the already trained specialist.
Three main areas may be pinpointed among the items providing

the formation of the EDP specialist:
a. Processing techniques: hardware and software of the systems,

program languages, organization and management of files, etc.
b. Problems of the major sectors of application of electronic com-

puters.
c. Systems analysis and design methodologies: survey of procedures,

feasibility studies, documentation standards, systems design, etc.

A standard curriculum should aim at satisfying requirements for
Stage A, providing the basic knowledge for all three of the areas pre-
viously indicated in order to enable the person concerned to be inserted
in the job at the lowest level, but autonomously.

IV. Structure of a standard course

A standard course can include the following modules:
1. Fundamentals of programming and organization of files.
2. Management techniques.

3. Analysis methods and techniques.
4. Analysis, programming and finalizing of an automated procedure.

The object of the first module consists in supplying the basic
knowledge of a program language, of block diagram techniques and of
the rudimentary principles of file layout.

In this stage, group work methods regarding special features of
the EDP specialist's activity must be emphasized and made fP.miliar.

The object of the second module is to provide the necessary
knowledge of problems concerning the major areas of application of
electronic computers, organizational structures and methods of quan-
titative analysis of phenomena affecting the firm.

The third module consists in illustrating the methodologies and
techniques of analysis for surveying and designing an information sys-
tem. With this experience of analysis, condensed into a relatively short
period, participants should also acquire a general work methodology.

The fourth module aims at giving concrete experience, albeit in
simplified form, of analysis and programming relative to an area of
applications in the firm, and at making the EDP specialist aware of
problems of interface between the analysis bases and the subsequent
programming phase.
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On the basis of the many years of experience possessed by Honey-
well Information Systems Italia, we suggest a teaching methodology
which aims at giving the trainee the maximum of responsibility. Hence,
in order to involve him in the learning process in a rational and concrete
manner, rather than emotively, and bearing in mind the didactic
objectives and the structure of the course, it is advisable to alternate
traditional teaching methods (lectures and lessons) and « active »
didactic methods, such as group work, in such a way that the trainee
learns by working with others, thereby experiencing the same situa-
tions that he will experience in actual work afterwards.

DR. RICCARDO Ruiii took his degree in Industrial Chemical Engineering at
Genoa University and took up EDP immediately afterwards, holding various
posts in the systems, applications, sales and marketing sectors. Since 1971 he
has been responsible for Education and Training in EDP at Honeywell Informat-
ion Systems, Italy.
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THE CONTRIBUTION OF TECHNOLOGY
TO THE CONSTRUCTION OF A NEW WAY OF TEACHING

by
ATTILO STAJANO,
Centro Ricerche,
IBM - Italia,
Bari

In the « knowledge society» the growing social demand for education must
be met through personalized teaching/learning systems designed to prepare rue
student not merely to acquire facts, but to develop skills and capacity. The use
of the computer makes possible the setting up in schools of «simulated labor-
atories» in which the student is able to gain experience of matters otherwise
outside the range of his possible experience at school. Thus he is prepared to
operate in a professional environment subject to very rapid evolution.

,The society in which we live is characterized by a rapid and explo-
sive development of knowledge. The transition period which we are
going through justifies regarding our century as the initial moment of
the new era of the 0 knowledge society ».

This revolution, comparable for significance and consequences to
the industrial revolution, can be diagnosed and characterized by certain
facts:

1. Scientific documents abound, the output of written information
steadily increases.

2. Society's consumption is shifting from goods to services and the
latter are becoming more and more complex.

3. In every sector the demand is constantly growing for increasingly
skilled workmen.

In the « knowledge society » education will be open to ever widen-
ing strata of the population and at the same time, the period of the
learning process itself will continue to grow to the point when a condi-
tion of « permanent » learning is reached, this being the inevitable
consequence of the evolution of professions and the very rapid obso-
lescence of knowledge itself. Education is seeking ways of renewal.
It is not a static reality. But, it does not succeed in keeping pace with
the society. Education should contribute to the building of a new
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society. The updating and renewal of education has a meaning only
if it is set in a context involving the whole society and its development.

This is the attitude of Close who consider education as a produc-
tive investment and not as El service. Investments must have an aim
and be planned within the framework of the adequate development of
the country. And this must also be the case with the education, the
vital propelling element of this development.

At this point I am in danger of embarking upon a discourse with
remarkable political implications and of such vast dimensions as to
take it outside of the subject ot' the conference.

On the other hand, I believe that this is less of a risk than being
thought of as an extremist technologist: that is to say, a defender of
the idea that technologies in themselves can offer contributions to
leaching and research alike, independently of their way of use and
the content that is transmitted by the technologies. After these remarks
I want to be somewlyt more technical. letting those competent to do
so formulate the political considerations that must be the basis for
the discourse on education and offering my contribution through a
demonstration of the role the new technologies may play in a revised
system.

The first contribution I wish to make is the opportunity offered
by the new means of obtaining personalized didactic units. Doubtlessly
this is a very remarkable fact, which allows us to face confidently and
with prospects of success, the problem of mass-education in the two-
fold sense of providing for everybody and schooling in which condition-
ing clue to different original environments operates.

The advantages of using didactic units that are personalized through
a system of dynamic management of the study plans are several.

1. More effective teaching and greater attention among the pupils.
2. Opportunity for the explicit formulation of the aims of the course.

3. The perfecting of the methods for assessing the degree of learn-
ing which allows a continuous constructive revision of the teaching
material depending upon its tested efficacy.

From what I have just said you will certainly understand that I
am referring to Computer Managed Instruction and not to Programmed
Instruction.

The mere introduction of individualized and dynamically modified
teaching sequences may therefore make a significant contribution to
the educational system.

Today's education is in fact defined by the course programmes
and by the nature of the professions that can be seen at the end of
the teaching cycles. Such a line of approach is completely wrong be-
cause it is based on the idea that the school must provide knowledge



and notions instead of aptitude and skill. We should no-. lose sight
of the idea that many children who start school in 1971 will probably
work in professions that are still unknown today. The school must
be of parCcular service to them if it is to build tomorrow's society.
And even where professions do exist today and have been in existence
for some time the students that cll.::' them tomorrow must be pre-
pared to operate in an envir()ntnent in which knowledge must be up-
dated continuously. This implies the necessity of superseding a dog-
matic way of teaching which the sciences are presented as if they
were definitive and of unchangeable certainty.

'The experimental method and the preparation of youth to meet
the demands of future and currently unforeseeable progress and
a total upheaval in our present knowledge will produce a critical atti-
tude and creative behaviour instead of creating a suspicious barrier
of uncertainty towards innovations. discoveries and changes.

In such a view it is possible to find a precise role for the new .

technologies. From this arise two other significant factors governing
their use:

I. The necessity of not alLniating the school from society. The fatter
has an increasing technological content. 1 believe that this will
pour into the school at a higher rate than in the case of Gu-
tenberg's invention, which took about four centuries before it
began fulfil a role in teaching, which it radically altered.

2. The new meaningful didactic message which can be transmitted
through them; I refer to the possibility of building up didactic
systems that will interact and evolve and to the introduction on a
large scale of the method of experiment and simulation.

hi addition to the criterion of personalizing the study plans, which
is derived from a transposition of Programmed Instruction to the
computers, interesting vistas arc opening up today involving a highly
specific and effective use of the computer, while not requiring ;any
practical initiation in Computer Science.

Nowdays it is possible to operate with the computer through
subsets of natural languages and through the use of languages able
to interpret and carry out mathematical algorithms without needing
further programming.

In this way there is even greater possibility for the direct use of
the computer; the terminal becomes a laboratory of astounding versa-
tility and the language used in the dialogue contributes to the formali-
zation and comprehension of the material employed.

Complex experimental and operative situations can be simulated
through the use of such laboratories, by mlping to reduce the dangerous
gap between themes constituting subjects of discussion in the school
and the problems present in professions.
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Conclusions

A down-to-earth and moderately contained approach will enable
us to look at the problems realistically.

New technologies can effectively make remarkable contributions
if they are used judiciously, with strong motivations and precise aims.

The level of technologies will be further developed, offering increas-
ingly economical and effective means, but even now many things can
be achieved.

In .fact, there appears a significant possibility of being able to
advance towards individualized systems just as the number of students
and the length of their study plans are increasing.

Equally rerrarkable is the prospect of reducing the gap between
problems solved in school and real problems faced in the professions.
But what is perhaps more revolutionary and innovatory is the
possibility of having at one's disposal a new teaching style in which
the student is led to experiment and discover, thus preparing himself
in a highly effective way for his introduction into a future professional
life, in which, if he is not research-minded and disposed to accept
changes, he will very soon find himself obsolete and alienated.

The school can therefore hope to find a significant help in the
technological fall-out that pervades every sector of our society. It is
chiefly the tas'._ of teachers and pedagogues to ensure that technology
for the school is accompanied by actual benefit and profitable renewal.

DR. Arm° STMANO took :4 degree in Physics in 1961. After a period of
experimental research at Ron-a.: University, he worked in the Operations Re-
search and Econometrics field. Currently he is Manager of the IBM Italy -
Scientific Centre in Bari, where, in co-operation with the Centre of Stud::: for
the Application of Advanced Technologies (CSATA) studies and experiments are
conducted on the development of a computer-based interactive learning system.
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THE PRINCIPLES OF THE TRAINING
OF INFORMATION SPECIALISTS

by
OLGIERD UNGURIAN,
Warsaw

The paper shows the fundamental differences existing between the qualific-ation of a librarian and those of an information specialist.
Stress is laid on the fact that the training of various vocational groups of

information services personnel has to be treated separately according to each
specific group. Four groups are indicated: technicians, analysts, semanticists and
systems engineers. The functions performed by each group are discussed, and
training principles for the 4 categories suggested.

The system of education of scientific and technical information
personnel plays a considerable role in the work of organizing an effi-
cient information service which can supply industry and science with
up-to-date, complete and trustworthy information. It is therefore under-
standable that this problem is at the centre of interest of those con-
cerned with the relatively new field of knowledge information
science.

During their studies people who are to work in information storage
and retrieval systems should acquire the appropriate knowledge and
habits necessary to carry out the particular operations within the
system. This system by which we mean the whole of -opera-
tions, methods, principles of organization and programming, and the
elements necessary for input, processing and output of a parti-
cular piece of information comprises a number of operations such
as: acquisition, storage, processing, indexing, searching, dissemination,
and so on. All these operations, or at least most of them, have been
known to librarians and archivists for a long time. Also, such opera-
tions are carried out daily in all establishments which have collections
of documents. Therefore, before we continue our deliberations we
should determine the nature of the basic difference between the long-
standing operations carried out in libraries, archives, etc., and the
operations carried out in modern information systems so as to define
the differences in the qualifications required of information service
personnel as compared to library science graduates.
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group of technical personnel directly operating the various apparatus

fession of information specialist. The employees who work concomi-
tantly in an information system- represent many professions in the

of the system, as well as in the group of scientific officers carrying
out logical operations connected with the working of the system.

copying processed information, operating telexes, or serving at code-
rences, xerography technicians, operators of offset presses or electronic
computers, programmers, etc., will come in the above category. It is

in the technician group. Thus typists, varitypists, shorthand typists

consist of appropriate branch specialists, who have perhaps attended

tion because it would not make any sense to teach a photo-laboratory

programmers should be treated differently. They should undergo

motion systems. This is a completely different problem since the

not really necessary to train such personnel in the field of informa-
tion

the basics of a retrieval language. Such personnel should

a short (two - three days) general course dealing with the aims and

texts (e. g. typists copying abstracts should be acquainted with the
used abbreviations of periodicals, etc.). Out of this group only the

detailed training, but specially planned for them, in the field of infor-

tasks of information activities and possibly including an explanation
of certain formal requirements connected with the technical handling of

number of specialists required is relatively small and their training
depends on the planned equipment '.

into the following three specialist sub-groups requiring different train-

b. Semanticists who translate the selected keywords into the retrieval

c. Systems engineers who organize information systems. They should

ing programmes:

a. Analysts (compilers of abstracts) who condense the information
contained

seems that the essence of this problem is that, in
to librarianship, there is not and there cannot be a « universal » pro-

All the employees who operate the equipment will be classified

On the other hand, the scientific officer group can be divided

(abstracts, synopses etc.) and determine the keywords (any charac-
teristic

in handled documents, present it as a summary

language, conduct scientific and literary editing of abstracts, enter
infor-

mation inquiries (of users) into the retrieval language, carry out
searching and all the other scientific tasks connected with effi-
cient

methods of operational research they should determine
an optimum form of user servicing for a planned or working system
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cient working of the information system.

on the basis of studies of information needs conducted by the
be able to accomplish the following:

teristic words in the natural language).
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(selective dissemination of information, current awareness idol
niation servic -, information system for individual users) and an
optimum fora of disseminated information (analytical or subject
surveys, abstract journals, -abstract cards, translations, and so on); .

on the basis of information flow studies they should determine
the most useful and economical carrier of information and, there-
fore, the necessary equipment (from punchcard files to computers);
on the basis of the specific properties of the information system
and the selected information carrier they should determine the
most appropriate retrieval language;

they should determine the size and subject matter of the book
stock, and the period during which information becomes obsolete;

they should establish the number and qualifications of the perma-
nent .iaff and outside collaborators;
etc.

Bearing in mind the above division of information personnel and
the scope of their functions, it seems that the training of these groups
should be similar to that described below.

Analysts. They should be specialists highly qualified in the respec-
tive fields. Their preparation for the purposes of information should
be limited to acquainting them with the rules of correct summarizing,
the style of abstracts and certain formal requirements demanded of
abstracts and keywords in a given information system. The best form
of training Nycni i d be of a seminar type.

Semanticists. They also should be university or college graduates
in fields connected with the topics of information activities. However,
in contrast to analysts they are on the permanent staff of information
systems. Primarily their training should include the following: editing
of abstracts (preparation of bibliographical entries, scientific and liter-
ary editing of abstracts, proof of the set of keywords chosen by the
analyst) and retrieval languages with a particular stress on the lan-
guage applied in the given system. Thus the training of semanticists
should include a full and detailed description of all the operations of
the information process (collecting and storage, classifying, searching,
and so on), the methods used to carry out these operations, organi-
zational forms and legal bills connected with information activities and
user servicing. The training programme should also include the theore-
tical subjects necessary for a deeper understanding of particular oper-
ations: logic, psychology, sociology, linguistic science, communication
theory, set and probability theories, intellectual work techniques, and
so on. Finally, bearing in mind the leading and inspiring role of seman-
ticists and, above all, remembering that in the most progressive servic-
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ing mode of information systems, i.e. selective dissemination of infor-
mation, it is the semanticist who decides whether to send a given
piece of information to the user or to reject it, one should make
arrangements for lectures in their field thus making 'them aware
of the latest research trends, industrial needs, and current obstacles
and unsolved problems. The editing of abstracts is covered by a sepa-
rate group of subjects. Style and form are primarily involved here.
Lectures improving the mastery of foreign languages are also advi-
sable. Semanticists should also be- acquainted with the tools used in
information systems to such extent as is necessary to undertake co-
operation with the technical staff, e. g. prograinmers. It seems that
the most appropriate forms of training of semanticists are one and
a half to two year correspondence courses or evening classes organ-
ized (as has already been mentioned) for specialists in a given field
who want to make. their careers in information.

Systems Engineers. Bearing in mind the scope of their duties and
activities specified above we can state that they should be specialists
having appropriate personal traits, possessing a sound knowledge of
information systems and systems engineering, acquainted with modern
analytical techniques. Post-graduate courses are suggested as the best
form of training. Let us now recall the intellectual attributes that a
systems engineer should possess. These are the ability to comprehend
problems as parts of a system, to appraise ,arious phenomena sensibly
but quite objectively, good imagination, and organizational abilities.
A person who does not possess the above personal attributes cannot
become a systems engineer. It is for this reason that graduates of
virtually any higher education establishment who have had experience
in information can apply for a post-graduate information course. A psy-
chological test determining the above - mentioned personal attributes is
suggested instead of an entrance examination. The syllabus of such a
post-graduate course should comprise the following three groups of
subjects: theoretical subjects (mathematics, cybernetics, logic, psycho-
logy, sociology, linguistic 'Science, statistics, etc.) information and li-
brary subjects (retrieval languages, machines and devices, organiza-
tion of information activities, and so on) and subjects connected w;th
systems engineering decision theory, queueing theory, computer simu-
lation methods, elements of analytical techniques, management and
supervision methods, etc.). Summarizing all that has been written
above we can repeat once more that in contrast to librarianship which
is a profession « as such there is no « information profession ». The
personnel of information systems consist of people of many different
professions who have undergone a short preparation for information
jobs (technicians, analysts) or have been trained to utilize their profes-
sional knowledge to the maximum advantage to the information ser-
vice and, through it, science and industry.
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Thus the point is missed when talking « in general » about training,
syllabuses and forms of teaching of information service personnel
without specifying the profession of the information service employees
under discussion and, in the case of sematicists, the field of knowledge.
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SIX YEARS EXPERIENCE IN THE TRAINING OF
INFORMATION OFFICERS THROUGH SHORT SESSIONS
AND UNIVERSITY COURSES

by
MARCEL van DIJK,
Bureau Marcel van Dijk,
Brussels

Besides its activities in organizing and implementing information and docum-
entation systems, since 1963 the Bureau Marcel' van Dijk has held more than 55
one to five day training sessions, for a total of 4000 man days attendened by
more than h350 persons coming mainly from private companies, public services
and university libraries. A description is given of the Bureau's general algor-
ithmic improvement programme for documentalists, which combines initiation,
training and improvement and includes a high percentage of practical exercises.
Remarks arising in the final emit:union of the courses and from the experience
of the lectures are summarized.

My purpose here is to give an account of an experience which re-
lates in particular to the provision of short training courses usually
front two to five days orientated either to an introduction to the
methods and techniques of documentation or, at more advanced levels
to improvement, through a systematic methodological approach, on
the one hand, and various aroup exercises on the other.

As a specialized organization in the field of documentation we
have, in particular since 1963, visited and investigated more than three
hundred documentation centres in Europe and the USA, participated
in more than twenty congresses and international conferences and
published about twelve articles in professional journals and three
important books sold through normal bookshop channels.

The rapid sensitLing of the scientific and industrial spheres to infor-
mation problems came home to us, as early as 1963, when we organiz-
ed an 'information day', without much publicity. Although an atten-
dance fee had to be paid more than one hundred and fifty people
took part.

A few months later we began our training work in the form of
study days, seminars, improvement courses and ultimately, even cour-
ses at university level.

To date the number of participants has been approximately one
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thousand three hundred people and the equivalent of four thousand
man/days attendance, during fifty-five sessions of one to five days.

We eventually diversified our programmes: starting from one-day
sessions essentially conceived for the introduction of new documenta-
tion methods and techniques, we have since 1965, introduced a two-day
seminar on « How to set up and develop a documentation service D.,4:4:

Since 1968, in co-operation with INSEAD in Fontainebleau, we have
offered five-day programmes focused on the improvement of documen-
talists and librarians. These programmes include a lot of practical
exercises: abstracting, thesauri building, various types of representa-
tion in 'he Computer Age » which also deals with data banks. To con-
ries of complete texts, consistence appraisal etc.

In 1971 V.e introduced a new three-day seminar on « Documenta-
tion of vocabulari&s, the use of thesauri, indexing from titles, summa-*
elude, m 1969 and 1970 we held courses at the universities of Buenos
Aires and La Plata (Argentina) on « Automation in Documentation n.

In a parallel direction each a year, on the occasion of the Office
Organization and Material Fairs (SICOB in Paris, the Mechanography
Fair in Brussels, the Lisbon Fair) we organize three-day sessions
focused on the selection of repography material.

These seminars arc integrated in an improvement plan shown
schematically in the diagram on the following page.

The time we have been alloted does not enable us to discuss these
programmes in detail. At the conference itself though, leaflets will be
available for any one interested in them.

We would like to draw your attention to several observations:

1. Most of the sessions that we give are organized by institutions in
which documentation is not an essential concern, that is to say the
national members of the International Council of Scientific Organ-
izations (CIOS) such as CNBOS in Belgium, CNOF in France,
ADOST in French Switzerland and IDEA in- Argentina. Others are
employer's organizations such as COPRAI in Portugal or teach-
ing establishments such as INSEAD at Fontainebleau (France)
and lastly Official organizations. Consequently most of our courses
are given to members of different companies which gives them a
very heterogeneous character as regards the participants.

The lack of homogenity is very clear at the outset of the courses
as regards the participants' level of knowledge and experience, respon-
sibility, the size of their firms or institutions, the degree of develop-
ment of the documentation function within the company, and by the pre-
occupations related to their sector: engineering, economy, teaching.
With the object. of remedying this heterogeneity as regards the partici-
pants; we have created our improvement plan, whose algorithmic con-
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ception is intended to guide documcntalists to the section most useful
for them.

2. The analysis of the level of responsibility of the participants
within their firms, reveals that nearly ninety per cent of them have no
managerial responsibilities in the documentation centre. This fact is
in general related to the half-hearted response accorded to information
problems in firms throughout the world, except for a few very large
ones. Generally speaking the participants have « occupational » prob-
lems on their hands and are seeking tilt. ways and means of solving
their own particular ones. We personally know of the case of a documen-
talist who took an active and successful part in a five-day session, but
who had, in fact attended, mainly because she was hoping to learn
what was the most appropriate standard for classifying cards in an
alphabetical card-index.

3. The study of the written questionnaire returned two weeks
after the session confirms that one or the observations that arises most
frequently in the final evaluation period is: « At last I've met col-
leagues who have the same difficulties that I have and with whom I
have had the opportunity of exchanaing ideas for the practical sol-
ution of some of my problems ». This kind of remark reveals the
extreme isolation of most documentalists inside their companies.
Eighty per cent of the participants are entirely unaware of the national
and, even more, the international organizations for documentation,
the journals dealing with information and documentation problems and
the documentation and information centres open to the public even
within the area of their own specialization not to mention those of
other countries.

The majority have never heard of the Clearinghouse (now the Na-
tional Technical Information Service) in Springfield, nor the European
Translation Centre at Delft.

This being so, it is not surprising that so few of those responsible
for documentation services are interested in the evaluation of the cost/
effectiveness ratio of their activities. Most of them try to obtain bud-
gets and personnel often inadequate and confine themselves to
the mere answering of queries. Very few forecast the needs of users
or try to « sell » information. Are they, in fact, really convinced of the
« value » of the service they offer? A more precise idea of that value
should not only help their morale but also provide valuable help in their
effort to wring more judicious and generous budgets from an unwilling
management.

4. To meet these various yet constant characteristics of our stu-
dents, we have learnt from experience that the most reliable division
of the course time appears to be twenty-five per cent for the methodo-
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logical and general aspect' and seventy-five per cent for the prac-
tical aspects, divided as follows:

five per cent for the first round table gathering
This is essential in order to:
enable the participants to get to know each other, to establish
their relationships with one another, to facilitate contacts and
break the ice by obliging everyone to speak, that is to say, by
assisting them to free themselves of the factors which inhibit them
from taking an active part in the discussions and eventually also
to reveal sonic personal cases.
Enable the givers of the course to adapt the content of their lec-
tures and the kind of exorcises to the pm-occupations and needs of
the group.
Thirty per cent For practical exercises
Ten per cent for the final question time.

Although the whole session is conducted on an essentially partici-
patory basis, the question period is one of the most crucial moments
in the seminar. The way the course givers have answered the queries
usually indicates whether a participant has learned something or not.

There must also be time for criticism which most. often is of two
kinds:

the duration of the seminar is always considered too short even if
if it was a five-day one and even if, being residential, it allows
many more hours for discussions as well as working time:

many more exercises are called for without in any way admit-
ting a reduction of the the lesson time.

This is very encouraging insofar as it shows that the participants
arc interested and wish to learn more.

The interest shown is revealed in two ways:
quite a large number of participants attend other seminars in or-
der to improve their
from 1971 we have been organizing in Paris evening Round Table
discussions of two to three hours duration. To these we invite
participants of previous sessions, selected from a particular field
(for example chemistry).

The invitation mentions that the aim of the meeting is « to make
a synthesis of the modifications which have arisen in your documenta-
tion service as a result of the information knowledge acquired during
the seminar which you have attended ».

We have been surprised to see, at the first of these Round Table
Discussions that the participants:
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were all responsible for documentation at a relatively high level;
had come to complete their knowledge rather than survey it;
engaged in discussion of three hours duration on probleins
relating to the documentary structure ()I the Company, the 11,111 h-
ods by which documentation could lake a better place in the
complex of the firm's activities and approach techniques focused
on the marketing of documentary services etc.

The above-mentioned problems are in fact very difficult to handle
during ordinary sessions due to the heterogeneity of the participants
and of their interest in operational tasks.

Couch

We are convinced that one of the interesting factors of our semi-
nars is precisely because they take place entirely outside the insti-
tutions where documentation is traditionally taught. Although the num-
ber of participants that haNe attended the documentation courses is
quite large, our courses are attended by a considerable proportion of
document:dims who entered this field very often quite accidently; anti
who arc devoted to it, but have neither the time nor means to spend
many hours (hiring the day or in the evening on specialind learning.

Many of them were familiar with our book before attending one
of our seminars.

We think that within the the framework of permanent education,
very flexible structures for systematic teaching should be introduced
in order to enable those interested to acquire, at the right time, the
necessary knowledge for the development of I heir professional activities.

Your attendance at this co)feeme makes clear that there is work
to be done.

In the meantime, we must devote all our efforts to supplying the
documentaliqs at work above all the most isolated of them with
the means to make the most of themselves and to fulfil their task
which often holds more for the future than they themst Ives aclieve.

And this is the plipOse that We believe is efie,,tively lulliiled by
our activity.

\I %:u;1. S ey 1)11r 11 ZI% 1)0111 111 1917. Ile took a Mininr
ree in 1<in at lirriv, el , I:1th et stay. For Ike yo.1- he wol.cd e o:d

folk Iv.kti by live eat, in the l'et sound a id na-enicnt Dept iJgt1/41a of a
.01 Idkk ide inn, For mote than 22 years lie has nizolot eultNuhaal,
the lost 13 ai Chairman 01 14, oven 'inn. Within the sph;le ut pi,hyentetst
on,ailtancy. the Bureau Ma:eel von Dill- has developed a specialized

boctioientation Cooiltant Department. As at ion consult-1o. the Reread
has; been an affiliate menthk r of 11 `11120 1963, .111d this W011(110(4: activity
rave it the opportunity to take an active part in most of the international
Lout crences on I 11101mation Siora:,0 and Retrieval it the last tell )ear

13S



PREPARTNG FOR CLRTIFICATES

FOR INFORMAT [ON SCIENCE

irs
yr:Eximrs,

11112,11W Group,
Atn,wrIlue.

tt i, a;,31,4 that iniormatio; is more Ilia» coniputer information: applied

inforindties intiq lumbut aspects of infoinnion, collaInmning with psych-

o:o.:ists and sociolo,.:0:v Fund,micuud htformaties inns; encompass the a system 0

concept and thus enter tips,: hitherto not associated with computer users. The

reeson for the danIter ef the infoimation scientists isolation and dangers of

isolation in edmazion and profession41 Itork are indicated and the need em ph

a eked fGr , sound thomtkal basis tr. trainin4. The many common points

berween information science and informatics Gre listed and the advantages of

the modular stinetioe for infmmatimt certificates describcd: improved quality of

education and adaptation to need~, mf:anization advantages, reduced costs, Stan.

daraization of cunk,ut ana lerets of examination. The future computer situation

and the tiain:ne ihvds for the neceNsary manpower to meet this are surveyed.

Stressing the neces.ity and benefits. of collaboration in the field, the paper ends

tt lilt a refertake to the proposal fur a Coordinating System for NonGovern.

menial International Bodies dealing %%MI Inlomialies recently put forward by the

lotergovern»:ental Bureau for Informatics.

Information Science

Preparing for a short peesentation at. this [NE Conference I have

read with great interest the Opinion Paper by Glynn Harmon ' which

represents a good history of the field of documentation since 1945 to

date. I may quote the first lines of his conclusions: « Information science

appears to have emerged not only as an expansion and metamorphosis

of documentation and information retrieval; it directly or indirectly

incorporated or paralleled several prevailing objectives and concepts

of the communication and behavioural sciences and oiler contributory

disciplines ».

Informatics is more than Computer Utilization

At a recently organized symposium, A.A. Verrijin Stuart 2 defined

the concept of « informatics 0 and he warned his audience that quite

often: <c informatics is defined as the science concerned with (lie prob

fetus of computers and processing by means of lachines"» which
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inch:des the danger of the,. .t sk knee fiction he technology, which

only instilled if it in,. .'es the man machine relation completely.
t'i practically no sitt.atio,, is >t 1111111.111 communicating with a

computer. Sometimes he tisi.,9; to get an answer on a specific

question, Ii1.0 in an infono-tion rehieNal system 13ut then, lie is using

ctrl existing information-I. twork ) de igned by other human beings.

'thus concluded that:

a. applioi infonnat:es is 1101)t, lied (i) COOPei Ztte vi,t h psychologists

and so,1019:-kr. athl t.. eolisider the huntan aspects of automation

as an eseutial part ur he discipline;

b. the fundamental info! aaties must also deal with the « system »
concept and thus rata :' \sell those disciplines and areas which

so tar were not assn "lied with computer users, and therefore

left to the application ..ractitioners.

Since 1967, when the International Federation For Information

Processin:4, 11:1P, ipprovt..d the constitutiol of its subset: the 1171.1?

Ahninistratie Data Proce sing Group, 1AG', the term 'business data

pi ocessing' has geneally b; :n replaced by the more exact term 'admini-

swathe information proce,sing'. The Field of the documentation and

information se it nee, and especially infornration retrieval, can be

considered to Ise administlative data processing. The explosive develop-

Men( in this application at:a, even only the registration of books and-

articles is of such a site, thst it is euphemistic to talk about a problem

area.
The computer has indeed in some cases given some start to a

solution of the problems, but the battle against the huge quantity of

printed material has not b.-.en overcome, as it has nut in our offices.

In the libraries and documentation centres it will be necessary to
revise methods, techniques and thus systems as well before the cons-

.puter can bring any relief.
The eonelusio» can be that there is less' difference between « scien-

tific computing .» and administrative data processing ».

Dangers of Isolation

There are some reZVzon.; which, also for the in:.)rmation scientist,
may count to be so important as to make him feel he is working

in a very spocine technical scientific area. Three reasons of this type

may be considered:

a. technical and scientific tnoir/edge is required to formulate and
evaluate the problems in this area;

b. the problems often present themselves in an isolated form, they

are strongly with the specific profession, and they concern
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the tasks of only a few persons or smaller teams. Larger groups

are only interested in the results', the are not co-responsible for
all elements of the information network;

c. there is a tradition of indepeadenee: the c-eative element of re-
search and development is by it nature a good --eason for the
researchers and designers also to work isolated from othei-s.

These three aspects knowledge, problems and tradition of the
specialists have led to an isolation which indeed carries dangers
with it.

Isolation Educathm and in Profcsional Work

Isolation may be promoted by education as well as In tho future
professional %vork. A reproduction-mechanism of, for instance, ' com-
puter scientists can easily be tecognized- An exceptional case is the
final draft of the ACM curriculum commilk-e for Computer Educatiuo

for Management by Professor Dan. Teichro,:w4 and
Isolation in professional work can be a tradition, but I assume

that this also is a displaced tradition for g information scientists ».

A view with perspecth-e

D.J. Foskett I' presented a statement at an ASLIB Evenintt Meetinz
this year which stresses very strongly the viewpoints given earlier.

He says: ' In such circumstances (the rapidity with which the pro-
fessional scene is :actually changing today) it seems to me to be abso-

lutely vital that those who are going to he in charge of affairs in ten
or twenty years' time must, at this stage, he hi-ital.:lug a sound theo-
retical approach to the analysis of problems, rather than tackling
them in a purely pragmatic, or G bu!i-at-a .ate » manner.

In my vie, the history of the application of computers to library
and information services is one long trait of disa:ters; after twenty
years, we have only just arrived at the st :ge when we can honestly
say that there are systems available ti.ire realb- %vorth adortin,..
Yet the professional Met ature is full of a omits of th, that, or the
other system which purports to have fr'n .1 he answer. It is there-
fore in the in»nediate interests of but 1; tudent and the prok.,;,.ion
that the initial course should consist of a sound theoretical traininll;

I suggest, furthermore, lhat it is iii the oot-too-long term interests
of the employers also, though it will ino 'tobly wean that they will
have to devote more time to practical when the nev:comer

arrives ».
The last words by Foskett were rept!. -d at the same session by

WA,. Saunders when he said that c the 1 aetiral experience element
is gained by 'in-service' training in libr:-!% and iffiormation units s>.
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I am afraid that -- 01041 t have been careful 3 I.n t.te above part
of this paper I cannot agree more with Professor Saunders when
he states that the employer who expects the lil-mry schools to pro-
duce for him 'instant' cataloruers, 'instant' con.puter programmers,
'instant' abstractors, is likely to be disappointed N. But instead or con-
cluding thu:- for a need or a plea to begin at once with sonic plain
education as to modern systems, methods and techniques, he feels that

the employer himself has to make his own indispensable contribu-
tion, to provide the On-the-job training element

Certificates in Informatics

Having been responsible for a national institution for education
in informatics, I had on intended to present a sarvey of certi-
ficates' as implemented in the Netherlands, because I believe that this
is an example of a feasible and efficient approach to arranging the
education and training through a modular approach.

There are indeed ninny aspects which education for Information
Science and for Informatics have in common. To those in charge of
education I greatly recommend this brochure.

Our common problems are, amongst others:
a. need for well educated and (mined staff;
b. need for sufficient experts, specialized teachers, course co-ordina-

tors and examiners;
c. need for a flexible (therefore 'modular') curriculum. to replace or

update the parts of the curriculum which arc becoming obsolete
and out of date;

d. need_for course material and handbooks
need to reduce, in spite of the increase of the total amount of
work to be done and efforts to be made, the cost factor.

The possibilities of the Modular Structure

The possibilities and advantages of education modules arc, for
instance apparent in:
a. improved quality of education
b. improved adaptation of needs
c. organization advantages
d. reduced costs
c. standardization of contents and level of examinations.

Situation to come

The number of computers in the world is approximately 100,000,
but this dues not mean the end. More than about computers and the
increase of computers also applied in libraries and documentation
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centres --- we all should feel concerned about the people, because com-
puter applications require operators, programmers, systems designers
and information specialists. But in addition to this immense number of
computer professionals, we should even feel much more concerned
about a much larger group, possibly for the moment still diffuse group,
Of 'computer users'.

Jim his opening, address at the First World Conference on Computer
Education, (he IMP President. IL Zemanek , pointed out the following
factors which are important from a quantitative aspect of the problem:
a. the increase of the number of computers is thirty per cent a year,

i.e. (he number doubles every three years, and multiplies every ten
years;

b. it is to be expected that all countries will ultimately reach the
American computer density of 1970, namely 60,000 computers for
every 200 million persons.
On the qualitative aspects Zemanek remarked:
4c In our days of particular saturation and general interckp.mdence
the growth of a new field depends on the influx of good people:
specialists, researchers, teachers and the many people simply work-
ing in the field either in their main profession or as temporary
users.

Only an excellent education can, attract and yield all those people
.necessary for the advance of the new field. The problem is that
the usual courses: university, high school and professional, essen-
tially require a certain period of developnknt before they can
offer the appropriate education. The computer, on the other hand,
is developing very fast and cannot afford classical delays ».

CO-OPERATION IS NOT AN UTOPIA, BUT A NECESSITY

Last year, about this time, the fifth General Assembly was held,
here in Rome, of the !ntergovernmental Bureau for Informatics, the
former ICC, and the Director, F.A. Bernasconi, presented a proposal
for «A Coordinaling System for Non-Governmemai International Bod-

ies dealing will; Informatics Ds.

' In the document, hich was approved by its General Assembly,
the 1131 -stated that it is olfering to non-governmental international
bodies dt...ling with Informatics the possibility of establishing a com-
mon Secretariat, not as an association, but a Secretarial Organization
from which the joining members obtain some -services for which they
have to comply with certain rules.

The basis clunaeteristics of the proposed system can be summariz-
ed as a co-o-..linating system on a voluntary basis, in which each join-
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ing member will continue to operate along its usual lines and organi
zation structure.

A Co-ordinating Council will consist of one representative of each
Joining Member. The co-ordinating council will meet twice a year,
inform/co-ordinate the activities of the Joining Members, and make
recommendations to IBI about those activities of the Joining Members
that could be :conveniently supported by IBI and/or UNESCO.

I leave it to the prospective Joining Members of the possible IBI-
Coordinating vstems, which certainly can be sure of UNESCO's sup-
port, to imagine how much could be achieved in common and concert-
ed actions between, for instance, IFIP, IFAC, FID, IFORS, IMEKO
and some others.

Though each of the afore-mentioned organizations now has its
own working domain and authority, there would at least be one area

but everybody knows that, there are more where communication
and cooperation would be of great benefit tothe information utilizing
world.

What is indeed of importance in the planning for future education
about information science and informatics as well as in using these
(the large numbers!) is to take a realistc as well as an open-minded
view on thL possibilities that lie ahead of us.

Let me conclude and quote B. Langefors: « In Education the
shaping of the future it is of the utmost importance to understand
that realistic planning does not mean conservative planning ».
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ASIS Journal 22, 4: 235-241.
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skade: Amsterdam-1013.
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5 D.J. Foskett, B.J. Wilson and W.L. Saunders. 1971. Library Theory and
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ON SOME PROBLEMS OF SYSTEM-SYSTEM
INTERACTION AND TRAINING CONCEPT

by
ANNA VEJSOVA,
Institute for Economy and Management of
Scientific and Technical Development,
Prague

In developing inforintion systems for science and technology a closer interac-
tion between different information modules is assumed according to the diffe-
rentiated needs of various decision levels. The author suggests that these new
trends should be included in the training and educational programmes, some
of which are described in the paper. Stress is given to the need for determining
the social, technical, economic and cultural balance of the information programme
in each given environment.

The state's requirements for new, specialb2d, condensed and
complex information output according to the differentiated needs of
various decision levels bring complicated problems in information
system design and realization. The concept of training of information
personnel is closely connected with these new trends. It has to take
into consideration the following:

1. A state information system consists of definable information mod-
ules IA... N/ with different intensity of mutual interaction from
the point of view of their functions and various decision levels
as well with the intention of attaining step by step effective con-
trol of the main information etAkts in the given environment
according to the defined need.

2. From the system point of view the management process is con-
sidered as a flow of information. This permanent, aim-oriented
flow of information (for knowledge's sake and for decision's sake)
moves vertically from top levels to lower levels and back, and in
horizontal directions between decision centres of the same level.
If the given decision level receives the optimal information in
quantity and quality needed -for decision (no more and no less)
it can be said that the information system corresponds to the
given model of the management system. It is supposed that the
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quality of an information system, its theoretical and practical
capability influences the quality of decision.

3. Scientific, technical and economic information form one of the basic
modules of the state information system: They must interact
internationally with the scientific, techniCal and economic inform-

.ation systems abroad.

One of their main functions is to communicate STEI inter-
nationally. However, they must interact. Ili other information
systems within the. state (social-cc.po .planning information'
ccc.). The need to integrate arises from th 4uirement to produce
complex information according to the necas: of different decision
levels (within an enterprise, set 'of entereises, -branch, central
level, ccc.). Tsot

The training must be profiled modularly to make it possible:

to project precisely the differentiated information needs of the
users in different decision levels;

to intensify analytical and synthetical studies of the state-of-art-
type etc. especially of an interdisciplinary character;

to form new information types and structures which must -be
developed by programming the interaction of information mod-
ules in different decision levels. The integration principle is based
on the ability to reduce pr to constitute information flows either
within the given information module or by combining inform-
ation of different modul& not only of one level, but even for
special cases by selecting and- processing information at different
levels and modules;

to build system structure of data banks at different levels of basic
type and derivative type, monotypc and hybrid type within the
modules and state information system. as a whole;

to form system-system interaction of different information flow
inteWsity on international level.

We think three types of approach to solve the problem might be
considered:

I. To project the education programme within, the programme for
the rationalization of information system, for example, in the
CSSR the research for education of information personnel and
users is a part of the programme « State information policy in
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scientific and technical development »' and takes into consider-
ation the following problems;

training profiles and types of education programmes;
methodology of education according the types of schools;
post-graduate training;
training of scientific personnel;
system of training programmes (secondary schools, adult educ-
ation, users training ecc.);

2. to formulate a co-operative programme for training in all inform-
ation modules within the state in order to create a modular cons-
truction of training profiles according the different needs;

3. to use prediction methodology in system design concept so as to
compare long-term trends and aims in information system devel-
opment with the training profiles in present use and to develop
them proportionally according to the supposed requirements of
society.

The aim is a coordinated development of an affective inform-
ation system with well-defined differentiation of functions according
to the needs of the national economy and society as well, where social,
technical, economic and cultural factors must be balanced.

We think, that the requirements of society as regards information
types and structures are beyond our present means in the given stage
of training development. For this reason, international cooperation
in training concept is of a great importance: different types of pilot
projects, applied in different countries and evaluated according to a
given stage of development.
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REPORT ON PRACTICAL EXPERIENCE OF TWO SWEDISH
COURSES FOR ACTIVE INFORMATION SPECIALISTS
WITHOUT FORMAL TRAINING IN I & D

by
ELSA WERNGREN,
Swedish Council for Scientific Information and Documentation - SINDFOK
Stockholm

Sinfdok, the Swedish Council for Scientific Information and Documentation,
has arranged a post-graduate course for qualified personnel newly employed it?
special libraries and documentation centres. Teaching has been in the form
of a sandwich course. The course is intended for the serviceoriented type
of information specialists with a good subject knowledge. It has been specially
designed to seve industrial needs.

There is not yet any regular university education in the field of
Information and Documentation (I & D) in Sweden.

The Swedish Council for Scientific Information and Documenta-
tion, SINFDOK, is the central Swedish organization for scientific and
technical information and documentation. SINFDOK arranged a post-
graduate course on I & D during 1969/70. The course was repeated
during 1970/71, and a third course is in progress now, 1971/72. The
students have been qualified personnel newly employed in special li-
braries and documentation centres and science graduates or engineers
wishing to enter the profession. The courses have been specially
designed to serve industrial needs.

Guidelines have been drawn up by an expert committee and admin-
istration has been carried out by SINFDOK personnel. The teachers
have been experts active in I & D-work.

Teaching has been in the form of a sandwich course, three days
at a time at intervals of three weeks. There has been a total of two
hundred hours of instruction.

The syllabus comprises the organization of I & D in Sweden and
international co-operation in the field, how to organize an internal in-
formation service with special regard to the information needs of
various user categories, how to find and use different kinds of inform,
ation sources, manual and computer-based methods of information
storage and retrieval, and the principles of written and oral com-
munication of information.
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Thirty students have been accepted for each course. They have
been chosen out of more than double the amount of persons wishing
to attend them. Most of the already active information specialists have
been accepted, provided they have had a good background education.
Out of those without experience only a few well qualified students have
been allowed to take part.

The courses have been terminated with 'a written examination in
which most of the students have taken part successfully.

The courses have been thoroughly evaluted by students and teach-
ers and modified on the basis Of these evaluations.

It is not easy to arrange a course on I & D for students with widely
varying backgrounds and needs, with the help of teachers usually not
experienced in teaching, and with no accepted standard syllabus or
textbooks to rely on. The great interest shown by the students and
teachers has helped very much however, as well as the fact that most
of the students and teachers have their own experience in I & D -work.
A considerable part of the time has been spent in discussions, and
students without experience have learned much from the others.

The principal ideas of the course might be expressed as follows:
The students should learn to disseminate information actively in
their work, not just sit back waiting to be asked.
They should learn always to think of the users and adapt the in-
formation to their particular needs.
They should learn effective means of controlling the user's response
to their information by getting feed-back in various forms.

The activity of the information specialist is in fact the basis of
his whole work. He has to sell to management the idea that informa-
tion is something that pays. In an industrial company looking hard
at cost-effectiveness aspects he will otherwise be pushed aside. And
the best way of « selling » information is to give management quick
and effective service, not only in technical questions but about market
and other things that interest management as well.

EI.SA VERNGRIIN is Assistant Head of Secretariate, Swedish Council for Scientific
Information and Documentation. Formerly teacher, then information officer at
Fosfatbolaget Chemical Company.
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ASPECTS OF INTEGRATION AND SEPARATION
IN TRAINING FOR INFORMATION AND DOCUMENTATION

by
GERNOT WERSIG,
Institut Mr Medizinische Statistik and Dokumentation
Klinikum Steglitz der Frei') Universitlit
Berlin

There are numerous professional roles in information work which are at
different stages of development and definition. There is the field of computer
science which aims to be complete), integrated with information and document-
ation. The problem of integratoin and separation in training occurs in these
general areas. The meaning of information which seems to be appropriate for
information work is «reduction of uncertainty». Taking this as a criterion for
decisions about separation and integration, it will be found that information
sciences and computer science could be quite separate with regards to training
while the different occupational roles in the field of information and document-
ation slwld be reflected by an integrated system of education.

1. General remarks

It is nearly impossible to deal with a theme in the field
of training and education on a rather general level that neglects the
specific pre-suppositions of one country. Considerations about prob-
lems of training and education mostly depend on the whole educa-
tional system of a country, on the structure of occupational roles, on
the specific historical situation. This is particularly true for considera-
tions concerning the relations of specific occupational roles to each
other, the ways in which existing educational structures can be trans-
formed into future ones, and the ways to incorporate existing and
developing sciences into schedules for occupational training. Therefore
the following considerations, too, depend on the specific situation in
a country, the German Federal Republic, although a more general
approach has been attempted. The specific background of this paper
is, that at present the government of the German Federal Republic is
trying to develop a broad programme for promotion of the whole field
of information and documentation and within this programme the
aspects of training and education, of course, will require considerable
attention.
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II. The general problem of integration and separation

If we at present try to find out how to design educational aims
and structures in the middle and long term and we have to there
are at least two main problems:

A. The field of information work is not a new one, but it is a rapidly
changing one. That means that there arc:

occupational roles which arc very well established, through
centuries, like archivists and librarians,

occupational roles which have developed during the last ten to
twenty years and are now in fact established, but are neither
very well defined nor in part accepted by governments, and
have not been fixed into widely accepted schedules. In this area
we find terms for occupational rOles such as documentalist,
information specialist, information officer, information analyst,
technical information analyst etc. and it is not possible to find
well accepted definitions in each case.

we have occupational roles, which are non-existent at this time,
which arc at the moment only tasks which have not been fixed
into occupational rOles requiring specific training. Those roles
may be the planner and designer of information and documenta-
tion systems, the manager of information and documentation
systems, the user analyst, the supervisor of data banks, and
so on.
Within each information and documentation system, tasks
which belong to these different kinds of occupational roles have
to be done. Therefore we have to plan education and training
for those roles. But we have to face the problem of how. In
some cases attempts are made to incorporate training the newly
developed co-occupational roles within existing schedules,
to incorporate documentary training in schedules of librarian
education. In other cases the building up of separate schedules
beneath the existing ones has been attempted. This is the first
time that we face the problem of separation or integration.

B. The second time we arc confronted with this problem is connected
with scientific and tehnological development. The field Of infor-
mation work is an old one. But due to rapid technological develop-
ment, particularly the development of computers, the kind of work
and the means used during work have changed very much and will
change even more. People working in the field of information and
documentation need a lot of knowledge of these new technologies.

On the other hand, the computer people are forced to establish
their own ways of education and training, because they need people
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who design new computers, new hardware, new software, they
need people who are able to deal with existing hard and software
and to adapt to new developments. And they cannot ignore the
fact that during training in computer science the future computer
scientist has to deal with the field of application of this techno-
logical instrument. Due to the fact that computer science is a
very fascinating field for the public and official representatives
mostly much more fascinating than information work the problem
of integration and separation occurs on another level. Should train-
ing for information work and training for computer science be
integrated or separated? There are claims and attempts to incor-
porate most of the fields of training for information work
especially at. the scientific level in the schedules of computer
science. On the other hand, there arc attempts to establish besides
the courses for computer science separate courses for information
science. This problem is a very serious one because no country has
enough resources, financial and personnel, to waste them in some
kind of struggle between hostile brothers.

III. « Information » as a criterion for separation or integration

Looking at the discussions about these two main problems of future
development in different countries it seems that one of the most confus-
ing aspects in this discussion is that the term « information » (or other
terms based on the same root) is used in very different ways. This often
leads to very different positions, names, and organizational structures.
If it would be possible 4o point out what is meant by this term in
compounds like « information work » it would be easier to decide about
what should be integrated and what should be separated. An extensive
analysis of the usage of the term « information » showed about six main
variants of meaning':

A. « information » as the structure of the world, e.g. « We could define
information as the position of all the atoms and molecules in the
universe and of all the sets and combinations of those atoms and
molecules at any time »2.

B. « information » as some kind of knowledge, i.e. not the material
world itself, but its reflection by the human mind: « Information
is knowledge concerned principally with qualitative concepts or
ideas » 3.

C. « information » as the message that is used to communicate this
knowledge, e.g. Perry defines information as « ... a combination of
meaningful signs... »4.
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D. « information » as the meaning of this message, e.g. the definition
of i30/TC 97 « The meaning assigned to data by,known conven-
tions ».

E. « information » as some kind of effect of messages, e.g. « In fact
we may say that information is that which changes what we know,
i.c. it modifies our internal model » s.

F. «information » as a kind of process or action of transferring mes-
sages.

This listing of different approaches may be looked at from. two
main aspects:

the terminological aspect. This shows that for all the variants
except the variant E (information as the effect of the message)
sufficient terms exist to denote exactly the intended meanings
(A.: structure; B.: knowledge; C.: data, message; D.: meaning;
F.: information process, information work).
the viewpoint of applicability. This shows that the approach
of structure is a philosophical one, that the approach of know-
ledge is one that is applicable in decision theory, that the approach
of message is that of mathematical information theory, that the
approach of meaning is a linguistic one. Only the last two
approaches, that of effect and that of the process of responsible
action, refer to the field of information and documentation.

That means that in our field of information and documentation we
have to start from and centre around, those two approaches. This, of
course, is obvious, but often overlooked. do not want to recognize
all the existing structures of the world; we do not only want to transfer
knowledge, data or meaning, but we want to take care that people will
be informed, that they get the knowledge, data or meaning that they
need, and that it effects something The effect intended by information
work may then be called « reduction of uncertainty ».

In a cybernetically derived model' uncertainty can be explained
to exist, if in any problematical situation (real or imaginable) an organ-
ism does not have a programme available for the solution of this situa-
tion, and has to change its internal model of the environment, particularly
by receiving data from the outside. Information work then has to try
to define those classes of problematical situations (e.g. in terms of
subject field, of -user needs, of user types etc.) and to transfer those
data to the persons who have the highest degree of probability of
reducing the uncertainty in order to allow the people to solve the
problematical situations.

This is a rather short version of a detailed discourse about the
problems of the basic approach of the whole field of information and
documentation, and particularly the practical realization information

346



work has to take. But even in its brevity it allows the following to
be used as criteria in decisions about integration or separation:

those fields which do not centre around this basic aim may be
separated to the extent that they differ from the basic aim;
those fields which do centre around this basic aim should be
integrated to the extent that they are or will be concerned with
this aim.

IV. The relation between information_ sciences and computer science

The results of the discussion in the preceding section lead to some
conclusions concerning the second major problem, which may be descri-
bed as the problem of the relation between information sciences and
computer science. This problem is essential both for the further organ-
ization of research and training.

Documentary work has been done since the beginning of this cen-
tury as a branch of practical work. But as the tasks grew, technology
became more complicated and the information needs of The users widen-
ed and changed. The need for a scientific discipline covering this field
became obvious. Since about 1961 in the USA the term « information
science » has been used to denote this growing branch of knowledge
and research 6; since about 1966 the term « informatics » has come
into use in 'the socialist countries'. Within this discipline or branch
traditional library science still existed and some years later started to
discover the aspect of information, too 8. The example of library science
indicates that there are a lot of existing and growing sciences and
branche' of research which are centred around the term « informa-
tion ». This term is a central one, for example in sciences like com-
puter science, cybernetics, genetics. But these sciences are using an-
other approach to « information u, namely the approach called infor-
mation as a message, which is very different. from that which is the
appropriate one in the field of information and documentation.

But there are some sciences and branches of research which are
centred around the effect approach to information, which are inter-
ested in the specific effects uf messages reducing uncertainty. Contrary
to the abovelnentioned disciplines, which are mainly formal and techno-
logical disciplines, they may be characterized as more socially or
behaviourally-oriented, because they are interested in the effects on
human individuals arising from concrete social conditions. To name
some of these disciplines:

a discipline we call « ::;formation and documentation science »9,
as it was first done in the German Democratic Republic l". This
discipline is concerned with the study of scientific and tethnical
information systems. It is nearly identical with the « infor-
matics » of the socialist countries and some narrow interpreta-
tions of « information science » in the Anglo-American countries.
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library science as the discipline concerned with information
systems including libraries.

archival science as the discipline concerned with information
systems including archives.

mass communication research as the discipline concerned with
communication systems trying to inform a mass public.
psychology of information which is concerned with the psycho-
logical factors influencing information processes.
sociology of information which is concerned with the social
factors influencing information processes and systems.
information technology which is concerned witl- the problems
of the application of technological media in the field of infor-
mation work.

Some other disciplines may be added, but this is not essential to
our problem. All these disciplines are characterized by the fact that
they are dealing witl- information front the aspect of effect, either by
studying a certain ktnd of information system or by studying certain
elements of information systems. Since in the solutions of concrete
information problem results of all these disciplines are needed and
have to be integrated it seems to be appropriate to comprise them
under a generic term and to call them a information sciences »".

The information sciences as a whole are concerned with the study
and development of the scientific basis of all kinds of information
work, including the information work :in science and technology. There-
fore all of them have to participate in all kinds and on all levels of
education and training for information work in The field of information
and documentation. To come back to our guiding topics integration
and separation these demand the :integration of these disciplines in
education and training for information work. --

On the other hand, the amount of knowledge and the number of skills
to be transmitted to the students require separation separation from
other courses of studies. This is particularly true for computer science.
To become a good computer scientist so much time is needed that it
will be impossible to be a good information scientist at the same time
and vice versa. But this should not lead to the conclusion that there
are no points of contact. Of course, some courses of specializatio: in
computer science, particularly those concerned with computer ap-
plications in the field of information and documentation, need a sound
introduction into the information sciences, and- vice versa. But these
intersections between information sciences and computer science are
in princip;e of no greater importance than intersections of both sciences
with, for example, linguistics or medicine.
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This demand for some kind of separation and co-operation in over-
lapping areas, for example through practice in the development of infor-
mation systems 1= in a specific subject field where at least three dif-
ferent kinds of people w'th different vocational training are needed:

the subject specialist, (because only he knows exactly about the
problems of the subject field, knows the terminology and gives
the background for the subject interpretation of user inter-
ests, etc.).

the information scientist, (because he has the skill to analyze
user interests and needs, to design the optimal information flow,
to choose or develop appropriate documentary languages like
thesauri etc.).

the computer scientist, who alone is able to choose the optimal
computer configuration, to take care of the appropriate software
implementation of the problems analyzed by the subject special-
ist and the information scientist, etc.

As it 'is not possible to integrate all the three elements within
one course, of study, it is advisable to separate them during training
and education and integrate them in practical work by means of
teamwork.

V. The relation of the different occupational roles to each other.

Whereas the area of relations between information sciences and
computer science was characterized by a need for partial. separation,
the reverse is true for the other area we have to consider: the relations
of the different occupational roles-in the field of information and
documentation to each other. Both decisions are based on the same
structure: starting from the finding that in the field of information and
documentation a behaviour-oriented approach to information is neces-
sary, we came to the conclusion that a lot of disciplines have to be
integrated in order to solve the problems appropriately. This leads,
on the other hand, to the conclusion that the integration of these
disciplines will provide-a general basis which is usable, if not obligatory,
for all kinds of specialization within this field.

Traditionally in most countries the vocational training for the dif-
ferent occupational roles is separated. Even in those cases, where no
different courses of study for archivists, librarians, documentalists attd
information specialists are formally distinguished, in fact there are dif-
ferent ways of training. A unitary occupational training will be able
to prepare either only a part of the students adequately for one profes-
sion, or to, prepare all students only partly for all professions. If, for
example, the training is mainly oriented towards librarianship, the
students who take over tasks in documentation or information later
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on have to learn on the job what they did not learn during their studies.
But this is worse than having completely separated courses, because
it costs money and time to bey on the job and perhaps leads to
mistakes in the work that may cost even more money and time.

On the other hand, completely separated courses for the different
occupational roles have nearly as many- disadvantages as a unitary
training which does not cover the different tasks which will need to be
fulfilled in later professional work. The students will be prepared for a
Specific task; they cannot change from one field to another; they will
have problems in adapting to technological and methodological changes.

We have to see that the different institutions: archives, libraries,
documentation centres, information centres, information analysis and
evaluation centres, data banks and occupational roles: archivists,
librarians, documentalists, information specialists, information ana-
lysts, information scientists only play different roles in the same game:
the game of scientific and technological information. The tasks they
are taking over are not contradictory as it seemed for a long time
from the discussions between librarians and documentalists but
are complemenlary. Every time someone provides the user with un-
published documents, books, references, abstracts, or data, he adds
one little stone to the mosaic of information work. And because of
the unitary aim, there has to be a good deal of 'integration in vocational
training. In each case the information worker has to deal with users.
Therefore, all have to have a common knowledge of them. They all
deal with knowledge, recorded in some form. Therefore, they need
common knowledge about the principles of how it can be recorded,
communicated, transformed, evaluated etc. They are all working un-
der similar legal and political conditions. Therefore, they need com-
mon knowledge 'about them.

This leads to the conclusion that all information workers need
a lot of common knowledge, no matter where they are working.

This will enable them to understand the other occupational roles
much better, to change more easily from one occupational role to
another and to adapt more easily to the future developments we are
aware of.

On the other hand, they need some kind of special knowledge,
according to their chosen professional' role an archivist must
know much more about administration than 'an information analyst,
and- so on. This leads to a future picture of vocational training which
will be characterized by two complementary trends: integration and
specialization.

A model developed for the specific situation in the German Feder-
al Republic may illustrate this. (This is not an official model yet, but
it is backed by a group of information scientists).
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Due to our historical situation we are faced with an educational
structure which distinguishes three fields and three levels of vocational
training. The three fields may be characterized by archivistics, librarian-
ship, and information and documentation; the three levels are mid-
dle, higher and scientific level. In addition, we have to face the situa-
tion that the three traditional fields and levels arc oriented towards
practical work, whereas no occupational roles for more theoretical
work are defined.

According to our educational system and the plans of govern-
ment for future structures a model was developed which distinguishes
between a shorter vocational training (about three years) for practi-
cal work and a longer education on a more scientific level for infor-
mation scientists (about four years). The training for more practical
work is then divided into three stages:

a stage where all students will have the same schedule, in
which the basic knowledge about information systems etc.
will be transferred;

a first stage of specialization in which the students begin to
specialize in the fields of either archivistics, librarianship,
or information and documentation. At this stage it should be
possible to change fields easily; e.g. change from librarianship
to documentation;

a second stage of specialization where the students are choos-
ing specializations within their field, e.g. in information and
documentation, the field of data banks, reference retrieval,
or something else.

At each stage it should be possible to change from the practical
training to the more scientific training of information scientists. To
make this easier the students should partly have the same lectures in
practical and theoretical training.

The persons needed for the subject oriented-tasks like information
analysis in this model will conic from two sources:

--either they have graduated in a specific subject field and will
be trained in additional courses (about one to two years) in the
specialities of information work;

or they have finished the practical training or some numbers
of courses in information sciences and then undertake a spec-
ial follow-up study in a subject field.

Students having finished the practical training can then get the
qualification of an information scientist by special short courses.
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Students of other disciplines, particularly computer science, can
take courses in information sciences as they need them in their course
of specialization.

This model is, of course, a very general one and designed under
special conditions. It will not be widely applicable, and even in our
country will not be realized for a long time if realization will ever
be possible. But it shows some principles which seem to fit all the
industrialized countries in the near future:

a unitary basis of knowledge and training for all information
workers;

several staaes of continuing specialization during vocational
training to enable as much permeability between the courses for
the different levels and fields during training as possible;

some kind of distinction between training for more practical
work and more theoretical work (like analysis, design, and
control of information systems), but as much permeability as
possible between both courses of study;

as many entries as possible from other disciplines into the
field of informatiOn and documentation.

In addition it has to be noted that this system has to be append-
ed by continuation courses and studies, enabling change of occupa-
tional roles and adaptation to new developments.
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The paper discusses se eral contemporary' issues which bear on the question
of information use by the scientific community. Three specific aspects of science
are explored as to their implications on information use: the social structure of
science, its management, and its effectiveness. The basic conclusion of the paper
is an argument for a broader, more encompassing approach to education in
science information use.

Introduction

Interpreted uncommonly broadly, .« education of information
users » is tantamount to education in the acquisition of knowledge, as
carried out through the social establishment of formal education and
schooling. Among the purposes of education are to inculcate the habits
and techniques of asking questions (identifying information needs), lo-
cating sources of information, and acquiring « knowledge ». The process
of learning is sometimes viewed as an «information process », and
the enterprise of education as an « information system »; our under-
standing of the information processes which underlie and implement
learning, of course, leaves much to desire.

At some time in the future, when information science will have
developed the concepts, methods and tools of a regulatory discipline
with respect to the management and use of information as a resource,
education as a whole may come to be viewed literally as training of
information users.

* The preparation of this invited paper was supported in part by NS F Grant
GN-655 to the School of Information and Computer Science, Georgia Institute
of Technology. The authors also gratefully acknowledge the contribution of
ideas by Professor Philip J. Siegmann.



Conscious and explicit attention will then be paid by education to
the cultivation of information conscious humans, continuously attuned
to the evaluation of information and data, and to the management of
information as a personal, organizational, national and social resource.
Such a viewpoint of education is perhaps. most likely to be fit-st intro-
duced in science education, where the notion of information as a
utilitarian resource is already beginning to be accepted.

Meanwhile, however, « education of information users » continues
to have a narrower connotation, such as the training of various categories
of people in the utilization of stored, predominantly bibliographic
records. Much of this training effort has traditionally been directed'
at the community of science although, as we shall indicate later, the
training need in other professions is equally urgent.

Other papers in this Conference address themselves to specific
issues of the broad subject of training of information users. Our
objective is to highlight several global contemporary issues which
bear on ,the problem of information use in the scientific community.
We will attempt to show that the nature of the scientific enterprise,
of which vague understanding is gradually being perceived, has important
inferences and implications bearing upon the issues of information
need, information use, and training in information work. Specifically,
we are interested in the information-related implication off a. the infra-
structure of science, b. its contemporary management, and c. its effec-
tiveness. Our basic conclusion is an argument for a broader, more en-
compassing approach to education in information use.

The Social Structure of Science

Among the undecided key questions concerning training of infor-
mation users in science is the dilemma. whether such training should
support and reinforce the information using habits and practices of
the scientific community, or whether it should attempt to alter and
modify at least some of them so as to be, in some sense, more effective
and/or efficient. The main, reason for the persistence of this dilemma
is our inadequate understanding of the phenomena of information

need », « requirement », « use », .« transfer », and « communication ».
Research in these phenomena has a long history, and its more

recent resulis are usefully summarized in the volumes of the Annual
Review of Information Science and Technology' and elsewhere. We
therefore do not intend to discuss here the detailed findings of this
research, except for highlighting some of its implications on education
and training of information users in science.

As is well known, the majority of studies in information need and
use have been descriptive surveys, by diary, questionnaire and/or inter-
view, of habits and practices of various groups in the science commu-
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nity; the objective of these studies has been an attempt to derive
statistically meaningful descriptions of the information-related behav-
iour of members of this community. The findings of these studies
have surprised and disappointed those who were looking for support
of the argument that man's creative activity depends heavily on his
frequent, continuous interaction with recorded information. They pro-
vide, au contraire, evidence favouring the hypothesis of W. L. Saunders
that information in the librarian's sense makes a smaller contribution
to the creative process than librarians and others like to believe 2. If
true, this conclusion should not go unnoticed by those concerned with
science training and education.

Another, more recent approach to illuminate the information pro-
cesses in science has been purstiv.d by a handful of investigators. Their
effort, concerned with a description of the structure of science as a
social enterprise, is of interest because it attempts to derive this struc-
ture of the basis of the communication patterns of the science coin-
munity. Since these communication patterns are concerned not only
with recorded information (e.g., documents) but also information resi-
dent in human memory, this research effort offers a promise of a more
realistic description of the behaviour of scientists as information users,
not restricted a priori by the bias toward recorded information.

Before discussing some of their implications on the subject of this
Conference, we wish to review briefly the relevant, possibly interme-
diary and tentative, conclusions resulting from this direction of inves-
tigation.

The community of science comprises an ordered structure, some
of whose characteristics are described by the simple random distribu-
tion whiCh governs many other behavioural phenomena of society3.
One such characteristic is the scholarship, or value of scientific contri-
bution, measured in terms of its impact on science and scientists.
Thus fifty per cent of the scholarship, or value, contributed by a ranked
list of n scientists is due to the top vin (e.g., approximately to twenty-two
out of a ranked list of five hundred scientists). This distribution de-
scribes a peculiarly uneven structural hierarchy of scientific disciplines,
at the apex of which are very small groups of highly influential scien-
tists whose impact far surpasses their size. The notion of these « scien-
tific elites » was postulated ten years ago by D. J. de S. Price'.

Although the existence of elite groups of science researchers was
later questioned by others, notably by Mullins', very recent invest-
igations tend to confirm Price's proposition. B.C. Griffith et al,
while not defining the elites explicitly; conclude that « within an active
research area there is... an intensification of scientific communication
focused upon a small elite, whose activities as individuals attract other
researchers and students... >> 6. The picture that emerges confirms an
intuitive appraisal of informal communication in science: those scien-
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tists in a subject specialty who produce and publish significantly have
more frequent contacts among them,. ves, and they are the object of
contacts by the non-publishing scientists. The mass of non-publishing
scientists, on the other hand, exhibit among themselves only rare and
random contacts whose number is constant.

In the context of our objectives, these and related sociometric stu-
dies in the social structure of science are important because a. they link
communication and productivity, and b. they relate communication to
recorded information. With respect to the latter point we observe that
although the elite and the non-elite groups apparently have different
communication patterns and customs, the initial impetus for informa-
tion communication between the mass and the elite of science is given
by the recorded contributions authored by the elite.

This hardly surprising, and therefore seemingly trivial, conclusion
is nevertheless a strong argument justifying a training of scientists as
information users. Such training should recognize the apparent differ-
ences in the communication practices (and, very likely, in the infor-
mation requirements) between the elites and the mass of the science
community. Members of the elite « invisible colleges » in science have
generally shown a disdain for information services and systems; as
Griffith el al point out, « high scientific productivity is such a rare
commodity that active researchers in any general area are usually
acquainted with each other ». On the other hand, a key desideratum
for the liOn-elite majority of the scientific community appears to be
an ability to a. monitor the activity anti production of the elite groups
of science whose work accounts for much of the value of scientific
knowledge; b. rapidly disseminate this knowledge; and c. promptly
exploit it. Even though improvements in the rapid delivery and utiliza-
lion of new knowledge are still desirable, we have been for years
quite conscious of the importance of the latter two capabilities; the
crucial ability therefore is the first one. In this respect, Price contends
that although retrospectively it is easy to identify contributions and
scientists who have been successful and of most value, it is difficult
0 if not impossible to know in- advance that any particular people or
papers or books or concepts will become part of the core or the
elite »7. We have, however, recently described a technique which
permits the monitoring of the trends of science 8, and it would seem
that one might at least expect the probability that such major contri-
butions will occur more frequently in the directions and areas of
science which are being emphasized rather than those phasing out.

On the surface it would appeal- that we need not be much con-
cerned with the training of the science elites in information use; their
members have a high degree of contact with each other, and an auto-
matic input from those in the remainder of the science community
who are interested in their work. Yet it is most important for us
to continue paying close attention to the behaviour of the science
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elites, and especially to clarify two questions: a. the relationship
between the productivity and communication customs of these groups
of scientists, particularly the possible existence of a causal relationship
between the two characteristics; and b. the reasons for the high degree
of interaction among them, '.he basis and nature of it, and particularly
the contents of the information transfer among the members of such
groups. Clearly, if we ale able to show that personal communication
is causally related to productivity, and/or that some crucial elements
of that which is so communicated arc not being transmitted through
the traditional or modern information services and systems which are
based on recorded information, we may have to reconsider some of
our notions about these services and systems, and along with it our
approaches to the education of information users in science and
engineering.

Organization and Management of Science

The social structure of science described above has existed as an
invisible, behavioural law of the organism of science throughout the
centuries of its development, despite the gradual changes in political
organization and management of science. The organization and man-
agement of science that is, its institutions, their objectives and activ-
ities are the visible part of the scientific enterprise which, contrary
to the infrastructure of science, exhibits continuing and sometimes
drastic changes of direction. In this section we wish to consider se-
lected effects of the political development of science on information-
related issues of the scientific community.

The continuing metamorphosis of the goals and organizations of
science is eloquently described in the synopsis of the UNESCO feasi-
bility study of a World Science Information System.

« Science is undergoing a revolution in our time, in the course of
which its goals and its institutional forms arc being reshaped...
The scientific revolution... is in itself a highly complex phenomenon.
In contrast to the compartmentalization of science in the 19th and
early 20th centuries into academically defined disciplines, large
scale public funding of science for social goals, energy sources,
food supply, health, and national defense, has resulted in what
has become known as "mission-oriented" research. Perhaps "pro-
blem solving" research would be a more appropriate term, since
it is the methods employed rather than the governmental sponsors
of the research that have reshaped the information problem.
Problem solving research in the sciences may draw on any disci-
pline that can make a contribution to the solution of the research
problem which has been identified as an objective in a long range

361



programme. It involves both basic and applied scientific research.
It creates new groups, multidisciplinary in origin, which develop
homogenity in time, but which may initially be highly hetero-
geneous »°.

Observing that traditional as well as newer information services are
0 all under challenge to modify their functions and services to acco-
modate science in it:s new forms ', the UNISIST study lucidly describes
the information-related behaviour of problem solving science:

« These new groups look at the existing information services which
have served the academic purposes of science so long and so well,

decide that their problem solving biases require something differ-

ent, and that they must develop their own. It may be observed
that the first, requirement of e new interdisciplinary group in
science is usually for retrospective bibliography recording the con-
tributions of their several disciplines to the field as defined; the
second requirement is for one or more journals to communicate
findings; the third requirement is for an abstracting service to keep
abreast of new developments in a new field and in related fields.
Problem solving, interdisciplinary science has created an insa-

tiable demand for the "packaging" of scientific information in new
forms »1°.

There are two important points in these statements which deserve
our attention, insofar as they challenge our traditional approaches to
problems of information access and use in science. They are a. the pre-
eminence of method in problem solving science, and b. the re-packaging
of scientific information. We shall in turn briefly consider these two
points.

In academically-oriented science, methods and techniques are often
viewed as proprietary to a discipline or field; and it is taken for
granted, both by scientists and science educators, that they are taught
as part of the formal education of the field or discipline in question.
Our information services have made a similar assumption, and accord
problem solving methods a specific mention only when new and/or
innovatively employed. The emphasis of information services has been
mainly on substance and result rather than method who does what
and with what results, rather than how. Rare attempts to process,
store and retrieve documents from the viewpoint of the scientific
method indicate strongly that the existing literature, in full text or
surrogates, is woefully inadequate and unsuitable for this purpose ".
Whereas over many years we have built up numerous classification
systems of concepts and subjects, there exist no parallel classifications
of the methods and techniques of science, either artificial or empiri-
cally based.
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In problem solving science, however, in which the major goals or
objectives of research are usually given a priori, the crucial initial
effort is the identification or development of methods whose appli-
cation accomplishes or contributes to the problem solution. Unlike in
traditional, discipline-bound science, suitable methods arc not imme-
diately apparent or available, and hence the search for them turns
« interdisciplinary ». The absence in both scicncc and its information
services of efficient mechanisms to identify, locate and retrieve relevant
methods and techniques from the massive reservoir of the scientific
method is a distinct obstacle to problem solving science.

If, as we suggest, the effectiveness of problem solving science is
related to the premise that any method, technique or tool is proprie-
tary to science as a whole, our information and communication services
would be well advised to incorporate in them devices for the descrip-
tion, recording, accessing and even evaluation of the methods of science.
Unless these devices arc developed, the « criticality of the needs to
construct more flexible and responsive information systems on the
basis of the older conventional systems »12 (which The UNESCO study
sees to characterize the science information problem in the developed
countries) will be aggravated. The function of educators, on the other
hand, is to alert the science community to the necessity to view the
scientific methods as supra-disciplinary, and to train it in the use of
such access devices as we may develop. Perhaps, in addition to the
popular dictum that « information is the most important ingredient
in decision making » we should impress upon ourselves and others that
0 method is the most important ingredient in problem solving ».

The second desire and requirement of problem solving science is
for a continuous scan of results of current research which bears directly
or implicitly upon its goals and activities. Much of our attention to the
resulting « insatiable demand for the packaging of scientific informa-
tion in new forms » has concerned itself with the boundary problems
of a knowledge system in which every item potentially relates to all
other items. This attention has perhaps been at the expense of the
consideration of the serious time delays incurred in the re-packaging
process. We are aware that the time consuming and expensive medium
of « annual reviews » is hardly a current-awareness device describing
the current 0 state-of-the-art », and that its primary usefulness is to
education rather than to problem solving science.

An illustration of one attempt to derive, fro a single base of the
documentary record of science, current information tailored to the
interests of problem soloing science may be in order. At the Georgia
Institute of Technology School of Information and Computer Science,
we are studying the design and use of an interactive, computer-aided
system for on-line compilation and composition of narrow-scope state-
of-the-art summaries. The contention being evaluated is that a qualified
scientist can produce, in a man- machine interaction with -a suitable,
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indexed data base, a stylistically acceptable descriptive summary of
current work, ready for duplication or printing, in a period of few
hours rather than months. The anticipated economics of the product
may warrant the frequent preparation and distribution of highly cur-
rent, very specific, and transitional awareness type information pro-
ducts directed at small groups in problem solving science. The general
scheme of such an interactive, machine-aided system is shown in
Figure 1.

The information - related issues in interdisciplinary, mission-oriented-
-science challenge those of us who are concerned with the design of
information systems and services, as well as those concerned with the
education of scientists for working with information. Jointly, we
should seek to comprehend the changing nature of information requi-
rements by the science community, and to examine the limits to which
our information services and communication practices satisfy such
requirements. With such objectivity, our education can go beyond
the mere selling sometimes uncritical of our products and
services; it is within our responsibility to explicate the information
and communication processes in science also in areas in which we
currently have no products to sell or services to offer.

Effectiveness of Science

In the previous two sections we discussed briefly two aspects of
science, its social infrastructure and its political organization and man-
agement, and their relation to problems of information use in the
scientific community. In the present section we -hope to show that the
function of science, and that of other professions, will increasingly
become more information centred. Our argument is based not so much
on the inevitability of a thinking D automata as it is on the probability
that machine augmentation of the problem solving resources of man ;s
necessary to improve the cost effectiveness of human professions, in-
cluding science.

It is common knowledge that the development of information pro-
cessing machines, particularly of the digital computer, signals a depar-
ture point in man's quest for automation. In contrast to devices which
automatically perform sensing and motor tasks, thus replacing or im-
proving human capabilities for performing physical functions, digital
computers are devices capable of rapidly performing complex logical
and decision-making tasks. Computers thus hold the promise of replac-
ing or improving certain inmIligent functions of the human mind.
These higher level problem solving functions are normally those iden-
tified with the practice of the cc learned professions » such as medicine,
education, law, government, management, as well as science and
engineering.
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It is useful to diverge briefly and consider why this advanced
application is logical as the next step in the transition to a post-
industrial society. From the technical standpoint-, this direction begins
to take a fuller advantage of the nature and the power of the digital
computer as a « knowledge machine » which stores information in
vast, internal « memories » and operates on it at extremely rapid
speeds by invoking internally stored instructions called « programs :).
Viewed in this manner, the functional capability (although not neces-
sarily the method of operation) of the-computer is remarkably similar
to that of the human problem solver: he, too, stores information
(the substantive facts of his diszipline) in his memory, and operates
on it by employing appropriate procedures (equivalent to « programs »)
which comprise the methods and expertise of his profession. It follows
that to the extent that the substantive information and the decision
procedures (that is, the « knowledge ») of human professions can be
described, tested and formalized or structured, it is possible to con-
struct large, computer-based « knowledge utilities » encompassing signi-
ficant portions of the knowledge of the human problem solving pro-
fessions. Used by man, these knowledge utilities will become his inani-

_ mate consultants whose capacity for storing knowledge, reliability and
efficiency promises to magnify the effectiveness- of human problem
solving.

At least as important as the question of technical feasibility, how-
ever, is the considerable possibility that the development and use of
knowledge utilities as- aids in human problem solving may be the only
viable approach to the further progress of advanced societies of man.
We have become aware that the number and magnitude of needs,
problems and opportunities perceived by man far exceed the profes-
sional reso _rces presently available for the solution of these needs and
problems, and for the attainment of these opportunities. Examples
abound: in education, the professional service of educators does not
meet the recognized- need or desire for learning by the many strata of
society; in medicine, health care provided to the peoples of the world
is less than adequate; in science, the unknowns are far more numerous
than those which can be-studied; the magnitude and number of social
problems around us greatly exceed the problem solving resources of
our local and national governments, and so on. Yet as the needs,
problems and opportunities continue exceeding the capacity of the
available professional resources, we are equally and painfully aware
that society is approaching the limits of its ability to pay for science,
technology, education, health care, law, and government. Indeed it
appears that then. remains only cne direction and hope: we must
increase the efficiency and the effectiveness of man's problem solving
activities to be able to extend the existing resources to accomplish
more for man and society.
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The only promising approach to meet this challenge is by amplify-
ing the human ability to solve problems. Thus we can expect, during
the remainder of this century, the development of large, complex and
powerful knowledge utilities to be at the centre of the next phase of
automation. We are beginning to experience a subtle but most signifi-
cant shift in importance from the computer industry to a broad enter-
prise concerned with information management, the latter embracing
not only the computer technology but sizeable segments of all those
professions, disciplines and fields which will jointly be concerned with
the harnessing of man's knowledge into machine - ;sided. utilities design-
ed to augment the purposeful functions of the human mind.

This « information enterprise » will be accompanied by a parallel
thrust in the social sciences. Present-day glimpses into the economic,
social, political, educational and legislative implications and issues of
the cybernetic age c-.),- with which man may have to cope during as
short a period as one generation are overwhelming; they anticipate a
profound altering of the activities of professional people; dramatic
restructuring of their organizations and occupations, affecting educa-
tion in all disciplines and at all school levels, and raising deep new
issues about the rights, privileges and responsibilities of individuals
as well as nations. AlthoUgh an assessment of the range and depth
of the consequences which the information enterprise will bring about
is not possible at the present time, the concurrent effort to be expended
in studying, monitoring, and adjusting to these consequences will in
itself undoubtedly comprise a vast, crucial and indispensable enterprise.

The eXistence of problem solving knowledge utilities will, we be-
lieve, substantially impact education for science, and dramatically

\ emphasize the need of scientists to interact with stored knowledge.
We should, therefore, take a moment' to consider the concept of know-
ledge utilities in slight detail.

The knowledge utility fundamentally involves people and know-
ledge, interacting purposefully in a defined environment by means of
technological aids. « Knowledge » in this context includes data and
descriptive information, in the usually accepted sense of these terms,
as well as « procedures » the formalized, algorithmic and heuristic
processes which members of particular professions or disciplines for-
mulate and agree to use as an evaluted subset of their problem solving
or decision making methods, techniques and skills.

Operationally, problem solving knowledsze -utilities combine three
relatively distinct, as yet independent applications of automata. The
first of these is the housekeeping, data processing function which is
most prevalent today: the collection, organization, storage and retrieval
of data and descriptive information; it is typified by science informa-
tion « data base» services such as we now have in chemistry. physics,
medicine, law, aerospace, and numerous other fields. Secondly, know-
ledge utilities will contain symbolic models or appropriate physical and
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mental processes characteristic of particular professions or disciplines,
including the capability per i-"fi-g users to construct and operate on
experimental models for the purpose of simulating and evaluating ill-
defined processes and relationships. Finally, knowledge utilities encom-
passing real-time experiments or process control requirements (e.g.,
laboratories, hospitals, education, and the like) contain real-time input,

feedback, monitoring and optimization capabilities common to pro-
cess control systems of today.

Our School of Information and Computer Science is in the process
of developing a prototype of a knowledge utility for self-instruction,
the primary objective of which is to increase the cost effectiveness of
the process of instruction and of the professional enterprise of edu-
cation. This utility, described elsewhere 1 °, has all the characteristics
of knowledge utilities discussed above, and there is little doubt that it
will profoundly affect the activities of teachers and hence their
training. Similar effects are anticipated for other knowledge utilities
the development of which are underway, e.g., in medicine". It must then
be regarded as irresponsible to ignore the implications of knowledge
utilities of the future on the education of their clienteles; the only
matter at issue is the timing when such education becomes indi-
spensable.

Apart from the differences in the technological status quo of the
world's nations, it is pragmatic to observe that the most propitious
time for the training of the scientific community in information work is
the time of its formal science education. It is at this time when
enduring habits and practices are acquired, and « educated opinions »
formed. It follows that if long-term global changes in the information
using and communication characteristics of the scientific community
are judiciously anticipated, it will be of advantage to adjust to these
changes in the early phases of science education.

Summary and Conclusions

In the preceding discussion we have attempted to discern some
aspects of the present and future mechanisms of science as an organ-
ized, purposeful, and increasingly more guided activity of society.
The picture that emerges affirms the intimate and growing interaction
between scientific activity and knowledge. Initial insights into the
behaviour of science as a social enterprise cast scientific information
and communication in an increasingly important light, and they begin
to explain the seemingly controversial habits of scientists with respect
to the use and communication of science information. As a result of
such insights, more rational information services can be contemplated.

. The characteristics of science we discussed have salient implica-
tions on information-related education and training of the scientific
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community. Two such implications, described in this concluding sec-
tion of the paper, stand out as major considerations in attempts to
define the objectives of training in information use in the years to come.

First, it is important that the concept of education and training
of the scientific community in information work broadens its notion
of science information. The traditional objective of this training an
ability to use bibliographic information sources should be ex-
panded to permit the interpretation of .science information as « know-
ledge ». In science, knowledge subsumes not only the descriptive
(interpreted) information and uninterpreted « data », but also the pro-
cedures which comprise the vastly important record of the methods
of science. Increasingly, the stored record of science methods takes
the form of computer programs the library of which is as much a
resource of science as our libraries of printed documents. From the
viewpoint of science an ideological distinction between the two repo-
sitories of knowledge is illogical and harmful.

Secondly, it is equally important that the concept of education
in science information work encompasses, as its integral objective, the
training in the full complement of intellectual and physical devices
which exist or are about to become available for access to and the use
of scientific knowledge. In the past, training of scientists in information
work has only sought to make them comfortable in their use of the
literature; presently, it strives to also acquaint them with the existence
and use of bibliographic data bases and other specialized services. In
the immediate future, as the uses of knowledge are increasingly becom-
ing machine-aided and dependent,* education in information work must
assume the responsibility for training scientists adequately in their
personal use of the complex, symbol manipulating devices which enable
them to use continuously the elements of scientific knowledge: data,
information and procedures/programs.

At the Georgia Institute of Technology, our objective is to educate
members of the scientific community for interaction with knowledge
in an increasingly symbiotic environment of men and machines. The
programme of educating problem solving professionals for optimum
exploitation of knowledge and the tools capable to augment the human
mind is a multi-dimensional composite effort of the library, informa-
tion and computer sciences. The question of which field or who admi-
nisters such education is immaterial; the ultimate issue is whether or
not scientists and engineers are prepared and able to utilize the cumu-
lative record of man's knowledge, through the devices which our pro-
fessions have provided, to optimize their problem solving functions
and skills.
* A Presidential Science Panel in the United States anticipates applications of

man/machine symbiosis during the next generation in which the brain is
electrically -connected to a computer, combining the capabilities of the
human mina with the computer's ability to remember and 'perform routine
calculations".
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INFORMATION NEEDS OF THE SOCIAL SCIENCES

by

GYORGY ROZSA,
The Library,
United Nations,
Geneva

The paper discusses 1)distinctive features in the use of -information by the
two great fields of knowledge (science versus social science and humanities);
2) the o tertiary » information function or a new communication link; 3) the
equal partnership between research and information, the discrepancy between
demand for information specialists and their shortage owing to the greater
attraction of research careers and suggests certain possible remedies for the
situation.

Introduction

Society needs all kinds of information, irrespective of provenance
and form, which may be effectively utilized within organized social
activities, economic, scientific, technological and so on. What I wish
to emphasize here is the content, the applicability and the value of in-
formation and not its channels and techniques: the latter are also
significant since they make information accessible but their treatment
belongs to the « technology of information ».

Scientific information is a subordinate concept of the intellectual
COM171101iCaiion system of society. The special significance of informa-
tion on special literature within the intellectual communication system
of society largely depends on time, subject field and on the purpose
of applications.

I. Distinctive features in the use of information by the two great fields
of knowledge (science versus social science and humanities).

When investigating the practice in the use of information, one can
discern distinctive features in the use of research methods and results
and in the specialized literature between the two great fields of know-
ledge, natural sciences and engineering on the one hand, and social
sciences and humanities on the other.
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The natural sciences and engineering have, for the most part, an
experimental character within which basic, applied and development
research .can be distinguished. The same may be said in the case of
the direct applicability of their records which, in the last analysis,
become essentially a force of production. The information and data
are of an objective character, the time factor (speed) plays an important
role in the acquisition of scientific information. The applicability of
research results and its information thereon do not belong to the social
system. The results of basic research are not affected by time, but on
other levels of research the durability of information rapidly decreases.
In development research the results can be directly measured economic-
ally. The processing of vast amounts of information and data require
the use of automated methods and techniques. The « technical depre-
ciation D of a large part of information is extremely rapid. On account
of the time factor, periodic publications, pre-prints and "research reports
are of decisive importance.

The social sciences have for the most pant a verbal character, but
the value of the results in the different branches again varies in practical
applicability: historical sciences and humanities, on the one hand, and
concrete organizational and administrative branches on the other. The
rate of the « technical depreciation D is slower. Information has to some
extent an ideological aspect. The applicability of research results and
its information are related to the social system. In general, the demand
for retrospective research is greater, and beside the automated methods
and techniques, traditional information forms, like catalogue cards,
bibliographies are very significant. The information value of hooks
decreases less rapidly, and among the periodical publications the weekly
and daily press also represent a considerable reference source.

The recent tendency (in the last two decades) to satisfy users' needs
for information is formulated by establishing computer-aided systems.
It is concerned with the part of the entire body of knowledge which is
subject to « technical depreCiation D i.e. to redundancy and characterized
by a vast amount of data. Considering that the bulk of data is in part
readily applicable in technical and economic development, and more
or less ephemeral in character, the speed of processing and transfer is
the most important factor. 'Attempts at solving the automation of infor-
mation follow from these factors.

In social science, the role of these factors is less important. In
some fields the volume of data needs the same treatment of information
as in natural sciences and engineering, i.e. statistics, demography, plan-
:

-.....

plan -

riing, but the speed-factor could be disregarded. .e, k.

i.,
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Although no strict demarcation line can be drawn between these two
large fields of science in their use of information, the distinctive features
enumerated above afford a certain basis for differentiation.

II. The « tertiary » information function or a new communication link

Concerning the information needs of a part of the social sciences
requiring a great volume of data storage and retrieval, e.g. applied
economics or management, the problem could be approached by « huge
machine memories » as in science and technology. But social sciences
are more literature-oriented; therefore, the approach of textual infor-
mation needs to open new ways, new solutions parallel with the com-
puter-aided programmes.

It is essential that the frequently mentioned « [information explo-
sion » should be re-formulated. The exponential increase of special
literature has -brought in its wake the multiplication of secondary infor-
mation. An excess of information tends in the' ong run towards too
little or imprecise information, clouding the needs of the user. In this
respect, automation can help only partially. There is a congestion also
in the flow of secondary information.

It appears, therefore, that whether the traditional or the mechanized
information processing is used, it is necessary to -introduce between the
researcher and the information. processes a .new communication link
which could Ix: referred to, as is now the practice in specialized liter-
ature, as information officer ».

t
There, alreadyaldy xist.such research teams in which the exclusive taskrea

''Of one or' two membei-s is to provide ,the team with the required [infor-
mation on the basis of the primary and secondary sources of literature.
These members of the team are of the same status as the research
members.

We might introduce a « tertiary )) information function with the role
of « information officer »who would analyze, on a level with researchers,
documentary publication (abstracts, bibliographies, etc.) and notably
bring to the attention of individual researchers, material which is rele-
vant to their research. Another effect of the processing of the secondary
information would be to draw attention to new topics. and in this
stimulate research. The present maximum of the pro .ceaing- woriro
docuM Ttentattilgi-oultjArt he minimum of the «informaitinn officetvr s
processing work: apart from producing subject-syntheses it would not
be concerned with the processing of primary literature (making ab-
stracts, bibliographies, etc.). To put it another way, the work of the

10
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THE SCHEME OF THE FLOW OF INFORMATION

primary information function

primary publication
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« information officer »:
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« information officer » begins where that of the documentalist ends.
What is being considered here is e tertiary information function. This
type of activity' would be really an organic part of the research process,
one of its most effective elements. It would demand, apart from a
knowledge of the library and documentation, a high level of specialized
knowledge of the research area in which he operates.

The establishment of the function of the « information officer » as
described here, is at the same time a conscious formulation of the
tendency that the users of documentation, of the secondary information,
are in the first place information specialists and not researchers. If this
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is true, then this evalutation could be enlarged. It is not relevant only
for social sciences, but in general.

The tertiary information function could not be done by any library
or documentation centre, because their regular activities are oriented to
the scientific community as a whole (in a branch of science) and not to
individual researchers.

Implementing a new communication link, the tertiary informa-
tion function, by means of research units (institutes, research teams)
based on existing secondary services produced by libraries and docu-
mentation centres and partially based on primary literature, is one of
the ways to make secondary publications more useful; in other words
to harmonize the contrast between the tendency of the scientific infor-
mation apparatus to expand and the tendency towards a relatively de-
creasing use of it.

Between the secondary and the tertiary information function there
is no a rivalry but a partnership.

III -The equal partnership (between research and information) and the
discrepancy between the demand for information specialists and
their shortage owing to the greater attraction of research careers.

It could be agreed, that in social sciences the literature search, the
consultation of original texts, are integral parts of research work. The
critical evaluation and interpretation of special literature and infor-
mation contained therein requires from the research worker a more
active participation in the information process, than in science and
technology. The last important investigations on the use of primary
publications and library services appeared in the International Social
Science Journal: 2, 1971 notably the studies of Garvey and Goldberg,
which stress the frequent use of special literature and library services
by scholars.

Primary literature could be replaced only to some extent by secon-
dary publications. The implementation of the tertiary information func-
tion in social science research therefore could be considered as an impor-
tant factor. The indication of relevant literature, data and facts preceded
by the critical evaluation of the « information officer D puts the latter
on an equivalent level with the researcher. Tn this case, there is an
equal partnership between the researcher and the 0 information officer »,
who in fact himself is a researcher with special tasks.

But the research work constantly acts as an absorbing force attract-
ing the specialists into traditionally recognized research work. Financial
advantages, prestige and greater possibility of creative work create a

375



dilemma for highly qualified specialists. A minor article in a scientific
journal and such articles appear by the thousands qualifies as more
than a very important subject - synthesis or a critical evaluation" of the
stage of research In different topics. The first one is considers « crea-
tive ), work, the second one as « documentary » activity.

The higher intellectual and material recognition of certain infor-
mation ,activities, the re-evaluation of frontiers between research and
information 'in social sciences, the « equivalency » between research
and certain type of information work, the real integration of the tertiary
information function as an organic part of research all these could
stimulate and satisfy information needs in the social sciences much
more than establishing new information centres and services.

In conclusion I would like to stress that the above points contain.
only a few basic ideas in the complex of the information needs in
social science. They were formulated without a definite project in mind.
They are arguable but the author thinks that the formulation itself of
certain points of discussion could be helpful.

DR. CORGI' ROzsA, CSC was born in Hungary in 1922. He was Director of
the Library of the Hungarian Academy of Sciences and since 1969 is Chief
Librarian of the United Nations Office at Genova. He was formerly member and
President of the International Committee for Social Science Documentation. He
is the author of three monographs and more than 150 professional publications
in Hungarian and other languages. His a Scientific Information and Society »
is to be published shortly by Mouton Publishers in the Hague.
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USER PROFILES IN INDUSTRY *

by
KJELD KLINT0E,
Danish Technical Information Service,
Copenhagen

The author emphasizes that scientists and researchers are discipline or
topioriented, with sustained interests in an area, while industrialists are activity-
oriented due to the fluctuating pattern of demands posed to them by their
customers. The demands of the industrialists can best be met through personal
dialogues with an information officer who can provide stimulating, relevant
information. The broad needs of industrialists preclude speaking about profiles.
A more realistic structine and diversification in information services are needed
in order to transfer knowledge rather than simply to disseminate. information.

During the last decades investment in scientific and industrial
research has been taken as being the key to progress and the life of
mankind. The transfer of scientific accomplishments gained by research
into practical results and knowledge has been given a high priority
all over the world.

We have not achieved as much as we expected the information.
process has not succeeded. What is the reason?

Do we not manage to collect, file, and retrieve the existing know-
ledge? It the production of new knowledge too exponential in its growth
to be dealt with, even by our highly sophisticated 'documentation sys-
tems or by our wonderful and fancy computing machines?

Do we take the right approach, or are we striving too high in our
claim for getting easy, quick and perfect access to every piece of know-
ledge in existence?

We all know that science and research are very.costly activities, in
investment of money, as well as in investment of highly qualified man-
power. Much emphasis has been given to avoiding duplication of
research science and research. Many cases have been circulated to
illustrate how costly it is to « invent the wheel twice » in science and
research. These cases are used as propaganda for investment in perfect-
ing systems for easy access to the world's potential of knowledge.

This is all true - or isn't it?
" The author points out that this is not intended so much as a scientific paper

as a message to provoke discussion.
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benefit from advanced information systems.

title given to me is « User profiles in industry ».

with the pattern made for this conference on how to train industry to
I presume the confercaze organizers expect from me a paper to fit

I am invited here to speak about information in industry. The

I regret to tell you that I do not want to take what traditionally
is regarded to be a scientific approach to deal with my topic. I want to
take you on a safari in the environment internal and external of
an industrial enterprise, and invite you to study with me the role, the

objectives and The life of such an organization.
It might be by international or national meas-res a big or a

small enterprise, it does not have to be exclusively an industrial enter-
prise it is just an organization, i.e. a kind of civilian task force.

My reason for taking this-approach is that according to my exper-
ien -e and understanding there is not an appropriate balance between
efforts devoted to development of scientific documentation and infor-
mation systems and tools, and the efforts devoted to study how does
man in his various tasks and-environments react to information and to
information systems?

In life men and women are grouped around tasks, which create
needs for information for knowledge. What arc the internal and
external conditions for such groups conditions of work, of life, of
communication? When do they realize they have a need? What are
the motivations of the individuals and of the group to realize and

describe their needs?
We have to understand and to accept the structure of conditions

existing within the various groups we want to serve. We have to develop
methods which will stimulate their demand for information, not pressing
upon them, our philosophy, our systems, our techniques.

May I remind you of the words of a great man, -Winston Churchill,
having the very normal reaction of an average human being: « I -do
want to learn but I don't want -to be taught ».

I mentioned previously that investment in science and industrial
research has been regarded as being the key to progress in our societies.

I would like to call attention to the fact that the basic economy
of all countries lies in agricultural production or as it is explained
by economists of today in the industrialized exploitation of natural
resources.

It is stated that further economic growth is only possible by devel-
opment and growth of 'industry. An increased effort is exercised in all
countries to foster this growth because profitable industrial produc-
tion is simply the only way by which governments can procure money
enough to develop and improve the standards of living and \veil-being
in their societies.
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I say this to underline the social value of a flourishing industry at
a time, when industrialized production is widely hated.

What are the characteristics of industrial enterprises?
The history of most enterprises demonstrates that they were created

for the purpose of bringing into effect the innovations of the founder,
a man having the unreasonable mind of an entrepreneur.

History has proved that as long as an enterprise can keep up with
having « the entrepreneurial behaviour » it will make a profit. which
is the primary objective of the company.

It makes a profit because it has an expertise to offer to customers
and prospective customers, in the form of goods and services having
values which meet the customers' demands and buying power.

These are the role and the conditions for the survival and growth
of an industrial enterprise. There is no proper motivation tor being
scientific or being highly advanced in technology unless customers
or the competition demand it.

But ti.-ire are more characteristics of industrial behaviour to be
learned and understood.

The life of the enterprise is based upon the corporate capability, i.e.
the, ability and the will to identity the fluctuation and development of
demands of the customers, and the capability to meet this demand
by improvements of technology applied i.e. searching for the necessary
and apprcdr:ate knowledge to he exploited.

The life of industry is nothing else but application of knowledge:
fig. 1.

science markets

it

FIG. I

industry
is
application
of.
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The enterprise is expected to grow by its owners and society. Growth
means growing sales volume: fig. 2. Limitations are: products, appli-
cations of products and services, and markets: fig. 3.

Improvement of products, development of new products having
new and 'improved values to the customers, improvement of production
methods, application of new materials, new processing methodshnprove-
Inept of productivity promotion of new applications for old and
new goods and..services, promotion of sales in new markets.

These are all challenges which face the enterprise and which call
for innovations.

How does the enterprise perform this? By organizing its life-cycle
of activities, fig. 4, of which marketing is the primary one.

In spite of what has been said about the importance of science and
technological research they are only the background for industrial
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activities of industry
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FIG. 4

1

growth the background to be expiated, when necessary the retro-
spective demand.

We could at this point leave our industrial enterprise for a moment,
because marketing as the primary activity of an organization is
universal.

It might be a private business, a public enterprise, a non-profit
institute, a public service even an information, documentation and
library service. The market analysis and the exploitation of what has
been observed about the quality and quantity of demands by the
customers for that kind of goods and services in which the organization
has or can obtain an expertise is the obligation, is the key to success
it is the primary source to demand for innovations.

Having collected information on the structure of the potential mar
ket the enterprise has to create the proper financial background to
ensure the improvement and the development of the technical and
scientific potential to meet the demand of the customers.

Distribution of goods and services will result in a measurement, by
the accounting of the shortcomings and of the successes The accounts
are second in priority as a source indicating the demand for innovations.

This is the life-cycle of an enterprise. But we are missing something.
None of these activities can be ,carried out unless the enterprise is
staffed staffed with competent and capable personnel.

The role of management today is primarily to recruit qualified
manpower, to cultivate their concept. of the enterprise and their entre-
preneurial behaviour, to train them, tOlducate and develop them con-
tinuously.
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Let us return once again to the Characteristics of an industrial
enterprise. It makes a lot of difference whether the company policy
is to be a manufacturing policy of:

mass production (a limited upgrading of raw materials resulting
in high efficiency in processes, methods, standards, and control);

serial production (higher degree of upgrading, very uniform qua-
lity and reliability, continuous product development, high quality
service etc.);

job-order, investment goods, turn-key projects (high degree of
functioning efficiency, advisory service, development and- re-
search related to customers' problems etc.).

'17w-tiler it is necessary to mention the various characteristics accord-
ing VT policies such as:

to keep pace with developments of others,

to keep pace and occasionally lead,
to be in front all the time.

number of other characteristics of an industrial enterprise could
be mentioned, none-of them being very specific with regard to science
and technology, kilt all of them tieing very specific with regard to selec-
tion among the enormous amount of information those being relevant
for the survival and growth f the company, those to be exploited by
the competence of the ind:Jidual staff member and the abi!ity of the
members of the organizat: n to be complementary to one another.

What does all this mean with regard to information and informatics?
A number of studies have pointed out that the innovation activities

of an enterprise as important they are for the survival and success
of an organization are mostly characterised by being irrational, which
means that profiles of demand for information arc flexible and not very
specific.

They are mostly ignited by ideas corning from a diversification of
the demands in the market, ideas for which a technical solution is needed.
The retrospective search is important.

No innovation will take place no matter how qualified tt the signal »
is unless the message is ft grasped » by a qualified man or woman, having
the temperament to relate the signal to the concept and potentials exist-
ing in the company.

This means, a company has to organize for a very wide variety in
information procured for the personnel, having briefed them very
carefully on priorities in the life of the company, so they are able to
select the information with which the company is fertilized for the
transfer into practical results.
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A study by Myers and Marquis of 567 successful innovations, re-
ports, that in fifty-one per cent of all cases the essential information
came from the innovator himself, having his education, and experience
as a background.

Eighteen per cent came from personal external contacts, eight per
cent from experiments, and only seven per cent from documentation
the rest coming from a combination of referred sources.

Other studies are certifying these figures and so are a number of
information officers in influstry. They indicate that the staff members
need a constant provision of information, coming from a selected number
of information sources, because the browsing process is so important
the man- has to grasp the idea himself to prevent the phrase (i not
invented here ».

Bart E. Holm in his contribution to the FID/II Symposium in Rome
emphasized the differences of demands existing in_an organization in
relation to tasks of the individual.

The research man -is discir" oriented and more inclined to rely
on literature, than the technical man who is mission-oriented, and the
marketing man s.t=ho is business-and-product-oriented.

The mission.of an information service in a company is to analyse
the organizations! and personality structure, providing a service geared
to this structure without bothering the staff members too much with
documentation techniques and systems.

Professor Tom Allen of MIT has in his studies shown that even in
a research ornnization, ninety per cent of the knowledge coming from
outside is not obtained systematically but is mostly provided by human
beings being gifted with certain talents which allow them to be ti gate
keepers » vou might call them a inducers » or probably ainseminatorsi,

because that is what they do.
As stated by Tom Allen it is obvious that the human being has

proven to be the most effe7tive source of technical information due
to his flexibility and ability to rapidly respond to the user's need.:

A.dialogue between a man having a demand for knowledge and a
man having a potential for knowledge can never in its creativity and
selection, nor by time invested, be substituted by an information system,
even iC it is computerized.

To develop in industry a mind for innovation for the functioning
of individuals as gate keepers, inducers or inseminators, we need to
train industrialists in analysing the concept and objectives of their com-
panies, in judging of priorities, beside upgrading and renewing of their
professional basic training.

All imolvement of the individuals in the procurement imd selection
of information available through personal contacts or writ:en sources
will imply a continuous professional education and development of the
capability for critical selection of that only five per cent of information
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in existence which, according to the expertise of the staff, is really
new.

Nobody outside the organization no matter how well defined a pro-
file is developed is capable of selecting more than documents.

The training of the industrial user of information is, more than
anything else, a ques,:on of a training in the attitudes towards procure-
ment, selection and application of information; it is not a question of
training in information or documentation systems or methods.
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USER PSYCHOLOGY

Ins
D. J. FOSKETT,
The Library.

r Institute or Education,
University of London,

' London

The study of the user involves knowing tire- mental processes in learning and
tufo:motion seeking. Recent work by Piaget, Guilford, Vygotsky and Luria, in
particular, are important in demonstrating how percepts are transformed into
concepts by being assimilated into an organized structure of notions. The inform-
ation user is trying to enlarge his Self by a purposeful smelt for the missing
parts of his own structure, not only by requesting «bits,, of information from a
store, but also by deriving insight from reading the works of creative writers.
Librarians must divert settle of their.cznention from the inward-looking preoccup-
ation with the mechanics of their systems, and look at reallife situations in
the light of the actual needs of users.

It is well known that in the last few decades there has been a
considerable increase in the quantity of research in many areas
psychology. There has been virtually none, however, on that aspect
that concerns the psychology of the users of libraries and information
services. This is not so surprising as it sounds; owthe one hand,
psychologists are not known for their eagerness to study themselves,
and the studies on the use of the psychological literature that have
been carried out under the auspices of the American Psychological
Association have been largely sociological; on the other hand, librarians
and information scientists, who might have initiated the studies, are
generally what one might .call « inward-looking », pre-occupied mainly
with the description of their own systems rather than with the analysis
of those systems in" relation to the larger systems of which they are
part. This reluctance to look outward has the result that advocates of
the application of systems theDry to library and information services
actually shrink from a true appreciation of what the theory means;
they talk about cc black boxes », but their approach is the reverse of
the usual black box formula, in that they seem to be only concerned
with what goes on inside, and pay little attention to the sources of the
input or the effects of the output. Let us by all means recognize this
approach as a useful analogy, but let us at the same time recognize
both' its limitations .and its actual significance.
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The fruitful application of systems theory consists precisely in
this: it visualizes the organization in our case the library/information
service not as a black box, a thing in itself, self-sufficient and
inscrutable, but as part of a wider system, or super-system, and an
integral part at that. We need feel no diffidence iri. claiming that li-
braries are an integral part of scholarship; the case has indeed already
been made on our behalf by ProfesgOrrJohn Ziman, in his influential
book Public knowledge' and again in his 1970 ASLIB Annual Lecture 2.
We can certainly consider the library/information service as a thing
in itself, a whole, for the purpose-of studying the internal relationships
of its dependant parts, for its management. But the she of the ser-
-s ice as a whole, the relative importance of the various parts, their
different. roles in the seutrice, all of these must be determined by the
'relations between the service and. the outside world, or that part of
it which constitutes the -immediate super-system. This will usually be
the organization which the library serves; for the public library it
will be the local community, for the university and the special library
it will be the group of scholars, for the industrial library it will be
the research workers, whether in scientific or commercial departments.

The sociological systems represented by these various groups are
of the first importance. This was emphasized. by Pijofessor A. I. Mik-
hailov and his colinagues in their foundation paper on « Informatics » 3.
It is the social role of the library/information service that is the supreme
determinant. But the effects of this particular relationship are actual-
ly expressed through interactions with individuals - the several users. of
the service pursuing their own individual aims. These are of course
formulated within the context of an organization, and are shaped by
the organization's own needs, even, in the widest sense, by the needs
of the community which a public library serves. E ery library makes
its characteristic contribution towards the realization of the organiza-
tion's aims, but in this context the organization is the super-system, and
the individual members have all of them their contribution to make
as parts of that system. Indeed, they are the foundation of the system,
so to speak,' they are the parts, the sub-systems, which stand in rela-
tionship to each other, to the library, by virtue of their being members
of that system.

These parts aic also, however, systems in themselves. They are
members of the super-system by virtue of their' i1 by
being the very persons they are; it is for this reason that they hay' value
for the super-system, and membership of it has value for them. They
have their own personal integrity; that is, as systems they_have"their
own internal organization of their parts. It is the study of this internal
organization that is the task of psychology as a discipline. Here I
naturally find myself hampered by the fact that I am not a profession.:1
psychologist, with the specialized tools of that trade at my fingertips.

386



I can claim, however, to have a fair amount of actual experience of
the ways of usdrs, in public, special and university' contexts; and in
my role as a librarian in the field of education, I have to be familiar
with what is going on in that area of psychological research that con-
cerns learning. This has a very precise significance for all of us who
are concerned with information control and transfer, even if we have
sc far signally failed to take advantage of it. This study on our part
is long overdue,. and is, in my opinion, a necessary preliminary to the
equally if not more important sociological and organizational studies
which are now beginning to be made.

Now just as we cannot justify the claim to be applying systems
theory if we simply consider a library as a static unit in isolation from
its parent organization, neither can we reduce user psychology to the
consideration of Man as an isolated static unit. We all live in, and
are integral with, a dynamic, evolving-world. But before we can fully
interpret the relations between library and user, we have to stand
back from the real world and consider each in turn. It is sterile, as
Engels pointed out a century ago in his polemic against Eugen Diihring,
to fall into the metaphysical mode of thought, « the habit of consider-
ing objects and processes in isolation, detached from the whole vast
interconnexion of things; nevertheless », he went on, « in order to
form an adequate conception of things, we have of course to study
them in detail », and « in order to understand these details, we must
detach them Lom their natural and historical connexions, and examine
each one set; Irately »4.

The greater danger, the existence of which is amply testified in our
professional literature, is that we shall study our user as an individual
Who impinges on us; in proper behaviourist fashion, we shall examine
him as no more than a source of stimuli for us. We shall regard him
as a black box, and instead of studying the internal working of his mind,
we shall pay attention only to these outward and visible signs of his
mental activity as they appear to us and affect us. If we do this, we
shall not be studying user psychology, but librarian psychology. We
must, for the moment, detach the user from his natural connexion with
our service and study him as an individual in his.terms, not ours. What
is his milieu? What are his aims? How does he come to have a need
for a library or information service? What is he doing, in his own view,
when he uses the literature of his field? This may very well be somewhat

0 different from what we imagine he ought to be doing. It was notfor..,_
nothing that Socrates regarded the precept « Know thyself » as the mast'
difficult to -follow, and we are all too apt to regard our user as if he
were part of the bibliographical' apparatus and a rather secondary part
at that. We need constantly to remind ourselves that the bibliographical
apparatus, like the library and information service itsif, exist for the
sake of the user and not th-- other way about.
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There are several facets to the study of the user, and we can call
the first, after the manner of Professor Ranganathan, the Personality
facet. What thought-processes go on in the mind of an individual to
determine his courses of action? Miles of library shelving are doubtless
occupied with attempts to answer this question but, most baldy stated,
he is -trying to form an organization of concepts that will help him to
understand his environment and master it so that he can live more
efficiently. This does not merely mean mastering the physical aspects
of Nature, though that is basic. It means also acquiring a greater under-
standing of the human condition, a deeper sympathy fOr his fellow-men
and their predicaments; from this, he acquires a fuller understanding of
himself. I introduce this aspect very deliberately, because I believe that
the application of information service methods should not be confined
to science and technology, but should be extended also to the humanities
and the social sciences; surely the transfer of knowledge and wisdom
are every bit as important as the transfer of mere information?

We have, then, to apply ourselves to the question, how does an
individual form concepts in the first place, and how does he organize
them into a pattern that is coherent, that makes sense to him? There
have been many studies of these processes, though we do not find much
reference to them in our ow. )rofessional literature (and, in return, we
do not find much about information services in the psychological liter-
ature, despite the American Psychological Association surveys). There
is a great divide here, which ought to be bridged. But we shall only be
able to show the value of an information service in a convincing light if
it can be seen to be directly related to the processes going on in the
mind of the user, and not if it is presented as an exhibit to be admired
and even wondered at, but not usable in any way that has an immediate
appeal. The KWIC index, to my mind, is such an exhibit; it is certainly
a wonderful example of the bibliographical cleverness of computers, but
as a tool for the searcher it is so primitive as to earn only a bad reputa-
tion for those librarians rash enough to recommend it.

Fortunately, the process of learning how to form concepts has been
studied both widely and in depth; one may mention in. particular the
work of Piaget Vygotsky 6 and Luria 7, and 3: P. Guilford 8, as having
a special pertinence for our own profession. Their work, as well as
that of many other experimental psychologists who- have repeated' their
experiments and devised their own, shows that concepts do not come
into the mind fully formed, nor are we equipped with some innate
mental mechanism; permanent and unchanging (as is claimed by
Chomsky) ° by means of which we not only can, but must, process
sense data in a certain way. It has been shown over and over again
that each individual comes to transform information given by his senses
into knowledge in his own way, by means of his own activities; and
since the history of the activities .of each individual is unique to him,
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each individual is himself unique. This uniqueness extends to his store
of knowledge: none of us knows exactly the same as another.

Nor, in the learning process, is information inscribed on the child's
mind as tabula rasa; failure to learn is no longer attributed to mere
idleness or to hatred of the teacher. We learn to form concepts by
actively operating on the world around us, by experimenting with com-
binations of operations, by putting things in order, and by observing
differences in the way things behave. Both Piaget and Vygotsky have
emphasized that the awareness of differences precedes the awareness
of similarities. This is important, since it represents the beginnings
of a realization of the value of classification, without which we could
not even begin to cope with the world. It is only after we have, early
in our lives, acquired the skill of differentiating, of classifying, that we
come to know the highly significant fact that, after all, we do not
always have to acquire information through our own sense percep-
tion: we can actually learn by reading, by consulting documentation.
This realization comes almost entirely through our mastery of the skill
of classification, because it is through this that we discover that, by
assuming that objects which possess certain properties that we asso-
ciate with a class of objects may also possess other properties that we
associate with that class, we can predict the future behaviour of those
objects, without actually having to perform experiments to find out.
This, of course, is the whole basis of our own professional claims for
the value of information services in modern society, because it also
f ollows from this that we can rely on « second-hand » information,
that is, information that we read in the writings of others.

Percepts, then, are integrated into a coherent pattern by being
processed in the human mind into becoming part of an organized
structure of notions. They are trasformed by this process from what
Vygotsky calls « spontaneous concepts » into « scientific concepts ».
They become scientific by virtue of their being assimilated into a
coherent and pre-existing pattern of other concerts in the mind of the
percipient. Through the process of assimilation, he comes to unders-
tand the new percepts, they make sense to him. If they are not assimi-
lated, they will have no significance for him, and will consequently be
ignored. When Pasteur said that « Chance favours the prepared mind »,
he meant that the pre-existence of a pattefn that can accommodate
new percepts in a coherent way 'gives the percipient the chance to
take advantage of the chance appearance of new information. And as
we know, the Princes of Serendip ,were so successful in taking these
chances that they gave the useful. word serendipity » to our vocabu-
lary. It is because we recognize the experience froin our own past-

activity that we appreciate the value of the word.
These pre-existent patterns of notions somewhat like the jig-saw

puzzle, have thvir own integrity: the parts fit together and we are
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satisfied with the result. Unlike the jig-saw puzzle, however, the patterns
of thought in our minds are always capable of being modified by the
assimilation of new experience. As Bronowski has pointed out, Man
is part of Nature, and is different from automata, not because of
some « vital spark », but because each man, though endowed with the
same set of chemicals, develops into a unique self which is constantly
enlarged by its own experience; its mode of action is an integral part
of its mode of knowledge, turning experience into self '°. Being predic-
table (as we are more or less) -means not being unpredictable; it 'does
not mean being an automaton. This ability to become progressively
modified is the foundation of creativity.

Creativity, in art or in science, consists in the ability to present
data in a light that had not been perceived before, but which never-
theless fits into this kind of coherent pattern in the minds of the
audience. It may be the presentation of familiar data in an unfamiliar
fashion, as, for example, with a interprnation of a play of Shakes-
peare or a piece of music by Beethoven. It is usually, in science, the
presentation of new data in such a manner that they can readily be seen
to fit in with the accepted pattern - the « paradigm >>, as it is called
by T. S. Kuhn ". At moments of crisis in science, on the other hand,
the new data are seen to provide an explanation for discrepancies, for
those experimentally observed phenomena which are not accounted for
satisfactorily by the paradigm. Ai such moments, scientific revolutions
occur °and the paradigm is overthrown and a new one becomes accepted.
For the creative scientists, an information service should therefore aim
to provide both the knowledge of the paradigm and the aNkareness of
the discrepancies.

Creativity, then, implies that the consciousness the self of an
idual has been enlarged An a manner that has hitherto not been

communicable, for however much it may be claimed that the truly crea-
tive person is indifferent to the process of communication, it is by
communication that we judge creativity. The «mute, inglorious Miltons»
of Thomas Gray's village were inglorious precisely because they, were
mute. Creativity, like Science itself, is a matter of public consensus.
But the essential feature of creativity is that it communicates the
enlargement of the self to others; it makes them more aware of the
significance of phenomena for themselves and not merely of their signifi-
cance for the artist, the creative person. A creative presentation is
therefore not merely a matter of, description: as Wordsworth says of
the far-from-creative Peter Bell,

A primrose by the river's brim
A yellow primrose was to him,
And it was nothing more.

A creative presentation, on the other hand, whether of a scientific
experiment or a piece of beautiful scenery, is a matter of interpreta-
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tion. The fact that the scenery appears beautiful is explained: its
organization, the relations between its parts, has significance that is
more than private to ene individual. It can be assimilated into the
structures existing in the minds of others. It does not, therefore, re-
main simply as something to be learned by rote and repeated parrot-
fashion without understanding.
-I- Hence- the fallacy of confusing information theory with informa-
tion science or Informatics. Information theory is not concerned with
meaning, only with the transmission of messages. A parrot can be
taught to transmit a message, but we do not say that parrot under-
stands what it says; it merely utters sounds. Information ser'Ice is
very much concerned with meaning, of course; hence the impu.tance
of relevance, of pertinence, and of user psychology. We cannot attempt
to eliminate redundancy, for e::ample. We have to present a picture
of a particular area of knowledge and of its surrounding areas as well,
in trying to establish, in consul:ation with a- user, just what he knows
already, what sort of pattern he has in his mind, and whai information
-he needs, and can assimilate, to complete the 'picture he is trying to
form. He needs ,clues from the surrounding areas; they form the
bridges by means of which he can arrive at an understanding of the
new information.

The user of a library/information service is trying to enlarge his
own consciodsness by a' purposeful search for the missing pares of a
structure of inowledge \that has significance for him. He also wants to

`'be sure that he can remember these missing parts when he has found
them; he has to retrieve them from the store that is his memory. There
have been many studies 4 this operation also in recent years and a
school of thought now exist' which pays great attention to the role of
structure and organization of concepts for the purpose of good recall.
Bruner, for example, says that « perhaps the most basic thing that
can be said about human memory, after a century of intensive research,
is that unless detail is placed into a structured pattern, it is rapidly
forgotten » 12 Several series of experiments, by Mandler 13, and by Wort-
mann and Greenberg 14 (confirming Mandler's results), have shown how
the organization of words into categories with hierarchies forms a
powerful aid to the memory; it helApeople to think.

This brings us to the second facet ,of the study, the, Matter facet.
What material does the user have to work on? If we ay « informa-
tion », what exactly do we Inc-an? Once again, I should like to emphasize
that it is not merely factual information, or data, that concern us. A
user does not go to the text of Mmiet for the facts of the case, of
which Shakespeare had actually only a ski tchy notion. We do not sim-
ply ask questions of Tolstoy or Balzac. We certainly to to their works
in a spi.", of enquiry, but what we are looking' sfG: is what we might
call « insight »; the imaginative intern -etation of :;spects of the human
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condition. The role of documents, of graphic records, is to preserve
what a writer of some ability has thought worth presenting for public
scrutiny and judgement. Science, as Ziman says, is public knowledge.
The author writes of things as he sees them; h may write of the
world of facts, he may well write with a particular readership, a parti-
cular group of people, in mind. But be still writes of things as they
seem to him. What the user wants, however, is what will be pertinent
to himself as a user of documents. The social role of the librarian and
information scientist is to act as an organizer of both documents and
of the information they contain. It is true that we are not concerned,
generally speaking, with evaluating the north of contents in relation
to their subjects. But we are very much concerned with the assessment
of relevance and pertinence, and we have therefore to give consideration
not only to arrangement and indexing (techniques of the highest im-
portance, of course), but also to at least some aspects of presentation
of material. The making of abstracts, surveys, reviews, is- definitely
part of the information service that aims to provide its users not only
with what they need but also in a form in which they can easily
assimilate it.

This is sometimes called re-processing, or re-packaging, and there
is some justification for this expression. But we do have to beware of
the influence of the market place. Some .of the biggest disasters in the
history of information services have been brought about by the introduc-
tion of the philosophy of mass production, that the more we produce
the better, that every consumer can be satisfied with the same article,
and that what is easy to produce must of necessity be equally easy to
use. This line of argument resembles the a information theory fallacy ».
The normal situation facing an information officer is that he is dealing
with a unique human being with his own unique needs. However much
those needs may have been determined by the needs of the organization
served, however much we may claim that science is objective and not
to be distorted by the subjective imagination of the individual, never-
theless we cannot escape the fact that each individual is uni-,uc because
the context of his thinking is based. on his unique history. The-most
effective information service is that which is specifically devised for
each user, based on his known needs.

This is the philosophy that should motivate research into the
techniques of documentation. It is the philosophy that lies behind
the work of the British Classification Research Group, for example.
We have been impressed by criticism of traditional forms of classifi-
cation schemes, such as DC and UDC, useful though they have been
in their time. We are now trying to follow the pioneering work of
Ranganathan, who has said, « the whole history of classification is a
history of breaking rigidity », and whose theory of facet analysis
and analytico-synthetic classification has freed classification schemes
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from the rigidity of the single cc Porphyrean » hierarchy. Our work has
attempted to .parallel current discussions among philosophers, in all
fields, on the nature and structure of knowledge. What we have set
out to achieve is a theory of a general index language, which can be
readily applied, with modifications as necessary to any specific
situation

,e- With respect to the Energy, or Operations, facet, we are in a
somewhat different situation. I certainly subscribe to the view that
part of the business of Informatics is the study of the production
and publication of information; we have ignored this aspect for far
too long. I believe, too, that we can, in our professional capacity,
offer useful advice to an author on some aspects of the presentation
of his material. I doubt; though, that we can do this insofar as it
has to do with individual psychology; it is more a matter of mechanics:
style and layout, forms of citation, and matters of that sort, rather
than the way in which a writer, as a user of a library, treats his
material. What is directly relevant is how the user acts in using the
service, not the results of the service, the information he acquires.

- This depends entirely on his motive. We read constantly in our
professional literature cornplaintS of the apathy » of users, how they
will not take advantage of the splendid facilities that this or that
library has to offer. And it is undoubtedly true that natural indolence
operates far more against the satisfaction of the needs of the mind
than of the body. But we can at least identify some needs of the mind
and consider how the user may wish to call upon documentation
to help satisfy them.

The first, and probably the most serious of these, is the need to
form. habits of thinking that will enable the individual to deal with
the data provided by his senses. An education system aims to meet this
need. There is indeed some truth in the old saying that a man's
education is what he has left after he has forgotten everything he
learned at school, since this does underline the fact that education is
not the;patient memorizing of masses of facts (testable by examination),
bait the.transforrnation of the mind into a precision instrument capable
of coping with the problems posed by everyday life. Since most of the
shape of the external world is produced by Man himself, this process
of education has been called cc initiation » by some modern philoso-
phers, after- -the analogy of traditional ceremonies that turn the child
into an adult in primitive societies. Through our education, we get to
know the details of natural phenomena, the facts of the case; we form
concepts by incorporating these details into a structure which makes
sense, and by doing this we attain a mastery of the skill it represents
(just as we may attain the mastery of occupational skills by practice);
we develop an understanding of the nature of phenomena, we form
habits of thought and speech that give us the ability to predict and

393



?se-.

foresee- the course of events,. so that we are not taken by surprise
by what happens each day. Chomsky has drawn attention to the
curious fact that even a small child who has only a partial mastery
of ,language can easily understand sentences that he has never heard
before; it is because they conform to a recognizable pattern which
he has acquired the skill to interpret.

, Having gained this skill in using our brains, then, we have to find
material to use it on. Information is this material. It consists of those
data given to us by our senses which we recognize as belonging to
some mental picture that we have, which is incomplete. We may not

'have known that it is incomplete, but we recognize that the new
data have significance for. us. Information, per se, may be of over-
whelming importance for information scientists, but do not let us
fall into the error of thinking that it occupies the same lofty station
for most of our users. They are much more concerned with the state
of their own. minds. .

It is for this reason that recreation is important for us. By this,
:1 do not mean simply relaxation. I mean that refreshment and resto-
ration of the human spirit which is vitally necessary if the mind is
to continue to function positively, if it is not to become jaded, nega-
tive, uninspired. This area of human need is, of course, notably the
business of the humanities, but is just- ,as-worthy of the attention of
Informatics as is the matter of information processing.

Now the motivation of users depends very much on the extent
to which a library/information service can demonstrate case of access.
I say « demonstrate rather than « provide because I believe that
simple provision is not enough by itself. Users must be made aware
both of the provision and of the ways to use it. This means much
more-than competence in service, though this is a sine qua non. It also
means nearness, comfort, a congenial atmosphere. Access must be
related to patterns of use. This sounds too banal and commonplace
to be worth mentioning, but even this can be forgotten. Some years
ago, a great new library was built for a British university. The
architect, describing his creation, called it « The Laboratory of the
Arts >s, and upon this entirely worthy notion based his decision 'to place
the library centrally to the Faculty of Arts, at the other end of the
campus from the Faculty of Science. In this, he showed a complete
ignorance of actual modes of use. The library may well be the labor-
atory of the Arts, and members of that Faculty use it as such; that
is, they go there prepared to sit and work for several hours, or days
if necessary. The scientist, on the other hand, usually goes to look
up some specific datum; he may be in and out in a few minutes.
Which of these will be prepared to take a ten-minute war- .) get to
the library? The answer is obvious; if the scientist does not have the
library. near at hand, he will not use it. He will demand (indeed,
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has already, ,demanded!) a special department library next to his la-
boratory.

This anecdote illustrates how necessary it is for the information
service to be seen to relate its activities to the real activities of users,
and to give them a positive service specifically made to suit their
needs. Years ago, professional discussions were very much taken up
with the question of circulating periodicals. When the phrase « selec-
tive dissemination of information » was invented, it -was hailed as a
revolutionary new. concept which would greatly improve information
service for users. So it 'has; it has without doubt enabled many libra-
ries, like my own, to give a- personal service which we could not other-
wise give. But let us not forget that, for the user, it is inferior to the
circulation of the periodicals themselves. We all know this; which of
us would give up the privilege of having new issues delivered to his
desk For the alternative of SDI cards or copies of Current Contents?
Our own practice as users, rather than as information scientists, will
tell us what is likely to be psychologically acceptable to other users.

All depends on how the library/information service seems to relate
to the real needs of the users. In order to study this problem, we
must leave the inward-looking preoccupation -with the minutiae of
mechanisms for doing" this Or that process and look at real life situa-
tions, their possibilities and Our own shortcomings in relation to them.
An information service is not, or should not be, merely a fine thing
to have, to show important visitors. It should be an integral part of
an organization's life, just as information itself is integral to the life
of an individual. If only a small fraction of the resources wasted on
using vastly expensive equipment to process great quantities of rubbish
had been devoted to outward-looking research on the real needs of
users, we should have no more need to complain of their « apathy »
in using our services. This is a confession of failure and it is perhaps
the education of ourselves that should occupy our thoughts before
we presume to start « educating » our users. Perhaps I can exemplify
what I have been saying, not by transferring a bit of information, but
by quoting a piece of poetic insight that will illuminate this particular
aspect of the human- condition. It is Robert Burns who speaks, in
Scots:

Oh wad some power the giftie gie us
To see oursels as others see us!
It wad frac molly a blunder free us,

And foolish notion.

REFERENCES

Ziman, J. M. 1968. Public knowledge: an essay concerning the social dimension
of science. Cambridge University Press.

2 Ziman, J. M. 1970. The light of knowledge: new lamps for old. Aslib Proceed-
ings, 22, 5; 186.200.

395



S Mikhailov, A. I. et al. 1966. Informatics - new name for the theory of scientific
information. Nazikno-teclmiclzeskaya. Informatsiya, 12.

Engels, Friedrich. 1934. Anti-Diihring. London: Lawrence and Wishart.
5 Piaget, Jean. 1970. Genetic epistemology. Columbia University Press. Piaget.

Jean. 1971. Structuralism. London: Rout ledge and Kegan Paul.
6 Vygotsky, L. S. 1962. Thought and language. MIT Press and John Wiley.
7 Luria, A. R. and Yudovich, F. Ia. 1959. Speech and the developnient of mental

`processes in the child. London: Staples.
Guilford, J. P. 1968. Intelligence, creativity and their educational implications.

San Diego, California: Robert R. Knapp.
9 Chomsky, Noah. 1968. Language and mind. New York: Harcourt, Brace and

World.
In Bronowski, Jacob. 1966. The identity of Man. London: Heinemann.

Kuhn,-T. S. 1962. The structure of scientific revolutions. Chicago University
Press.

12, Bruner, J. S. 1960. The process of education. New York: Vintage Books.
13 Mandler, George. 1967. Organization and memory.__In: The psychology of learn-

ing and motivation: advances in theory and research, I. (Ed. Spence, Kenneth
W., and Spence, Janet Taylor). New York: Academic Press.

Wortmann, Paul M., and Greenberg, Leonard D. 1971. Coding, recording and
decoding of hierarchical information in long-term memory. In: Journal of
Verbal Learning and Verbal Behavior, 10: 3,234-243.

15 Foskett, D. J. 1970. Classification for a general index language. London: Library
Association Research Pamphlet No. 2.

Dr. D. J. FOSKETT, M.A., F.L.A. is Librarian, University of London Institute of
Education; he was previously with Ilford Municipal Libraries and The Metal
Box Company Limited. He has contributed several works on Librarianship. A
member of the UNESCO International Advisory Committee on Documentation,
Libraries and Archives, and formerly a member of the British Advisory Committee
for Scientific and Technical Information of the Department of Education and
Science. He has been Visiting Professor at the Universities of Michigan, Ibadan
and Ghana, and the Brazilian Institute for Bibliography and Documentation. He
is a Vice-President of the British Library Association.

396



..11..a. AM, .4

FIRST STEPS IN USERS TRAINING

by
LYDIA VILENTCHUK,
Division of Training and Publications
Center of Scientific and Technological Information,
National Council for Research and Development
Israel

Intellectual habits are acquired at an early age. Therefore the training of
users of information should start already in elementary school and continue
throughout school life. It should begin with readers guidance, instruction in the
use of libraries and general reference tools at the elementary and high school and
culminate in familiarizing the student with special sources of information and
use of sophisticated retrieval systems al the university. A general layout of
the training program from the 3rd grade of elementary school up to graduation
from high school is outlined.

Information transfer is a two way process. If on the receiving
end there is no-eager and interested acceptance the whole structure of
information transfer is apt to become meaningless. The best trained
information worker can do very little if his services arc not sought
after and not made proper use of.

The perception that not only the information worker must be
trained in his profession, but also the user in the art of seeking and
accepting information, is of relatively recent cognizance.

The reasons for the necessity of training the user seem to be
twofold. The sheer bulk of printed matter pouring out from the
printing presses day in and day out are liable to make the potential
user suspicious of the quality of the printed material, and generates
a subconscious resistance to reading. The second and probably the
most telling reason is that the educational networks Of most countries
to-lay do not develop the ability of intelligent reading from an early
age and do not emphasize the use of the printed word as a primary
suurce to acquire knowledge.

The realization that the potential user is not trained and not
prepared to receive and assimilate the services of information workers
has stirred some higher institutes of learning to introduce shorter or
longer courses of users training into their undergraduate and graduate
programmes.

How very inadequate these beginnings are is best reflected in the
statement by W. Pirog' in his review of existing facilities for users
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training, that « courses for users exist in fourteen countries only D.
Even if allowance is made that these figures apply to 1970, and that
probably some sources were overlooked, this number is amazingly low.

What is still more amazing is that among the fourteen countries
listed only Poland mentions casually that « experimental lectures on
scientific information are also organized in some secondary and voc-
ational schools >>, and East Germany that « a- few years ago the
Ministry of High and Professional Schools introduced a sixteen hour
course on information and documentation as a regular and compulsory
subject D.

In most of the other countries it seems that users training, if
practised at all, is practised either for university students or members
of the free professions only.

In to-day's technically oriented world a high level of adaptability
to new ideas and techniques is required from everybody, so that the
term « user of information >> cannot apply any more to the post-high-
school educated only, but has to embrace members of every strata
of society.

It can be taken for granted that any person entering a profession
to-day will not be able during his life span to base his work on the
knowledge acquired_in the yearsof his initial training only. If he does
not possess the skills and the mentality of a «user of informatio he
will be helpless in the face of the changes to be expected during
lifetime in the general structure of society as well as in his particular
field of endeavour.

The literature which has evolved during the last decade on the
subject of user training emphasizes mainly training in the use of
scientific, technical and economic literature for university graduates,
and is mostly of a descriptive nature.

Only very few peremptory statements have been made with regard
to what is to be aimed at and what can be expected from users training.

H. Ziegler= from the Central Institute of Information of the German
Democratic Republic is one of the few who have tried to outline an

4
integrated plan for users training on all levels. But although he quotes:
« The basic law on education in GDR stipulates that the unassisted
learning of pupils has to be encouraged above all by their introduction
to techniques and methods of brain work by the utilization of modern,
information media >>, he does not go any further than to require that:

basic knowledge on scientific information is to-day ...part of oblig-
atory general education; the imparting of such basic knowledge has
to begin already at secondary schools D.

Whereas, nobody will disagree with the first part of this statement
it must be borne in mind that intellectual habits are acquired at an
early age, and therefore, to be successful, the training in the use of
printed media should be started as early as possible and be regarded
as one of the primary tasks to be performed by elementary schools.
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It should also by no means be restricted to the use of printed matter
in the scientific or technological fields, but should be made the key to
the rediscovery and assimilation by each generation anew of our cul-
tural, artistic and literary heritage.

Especially to-day, when the use of audio-visual aids is penetrating
more and more the school programmes, resulting in a certain intel-
lectual laziness and the habit of acquiring information with a minimum
of mental effort, the training of pupils in reading in depth is of
paramount importance.

It is less important to impart to the young child some additional
bits of factual knowledge, which are anyway liable to be superseded
by the time he finishes his schooling, than to train him in the use of
tools for acquiring knowledge and thus equip him to keep abreast with
the cultural, social, scientific and technological changes and develop-
ments which will probably take place during his lifetime.

Unfortunately, after the problem that our generation is not trained
in the use of recorded knowledge began to be recognized, the approach
to its solution was casual and haphazard.

In recent years some scattered articles on particular problems of
information transfer or on some sources of information were publ-
ished in medical, chemical and engineering periodicals. Some colleges
and universities introduced shorter or longer courses in the use of
sources of information, mostly subject oriented. However, the student
who enters a university is already at an age when his mental habits
have crystallized. If among them the instinctive and immediate turn
to recorded information for the solution of a problem or simply for
the enrichment of his cultural background is lacking, these courses
may not build up a habit of the use of printed matter in general, but
only impart some sketchy bits of knowledge about sources of inform-
ation in a particular field of study.

The problem has to be tackled much earlier and much deeper.
The child has to be initiated in the art of intelligent, discriminating and
conscious use of printed material from a tender age. This alone can
raise the standard of general education, stimulate intellectual curiosity
and train students from an early age in self reliance and independent
thinking. If this practice is generally adopted, colleges and universities
will receive a much higher type of student one who has already
acquired the habit of using printed media as a tool for study and
intellectual advancement. The training in the use of recorded know-
ledge at university level could then be profitably 'confined to sources
of information in a specific subject field, according to the student's
specialization, whereas this approach, if practised as it is to-day, with
students who did not have the benefit of basic and systematic training
in the use of literature at school level, remains ineffective.

In_ the very interesting research project on reading skills of elem-
entary 5th grade pupils, undertaken by a group headed by Florence

399
ti



Cleary of the University of South Florida," one of the conclusions is that
the test group of children which benefited from the reading guidance
programmes developed more emphasis on reading and inter-action with
friends as opposed to TV viewing and attendance at movies, and
revealed more mature daily wishes and interests. One of the recom-
mendations -of the- report -is: « reading guidance.programmes should be
started in the 1st grade (6 year olds) ».

Although the author of this paper is in full agreement that reading
guidance of elementary school pupils is the first step in information
users training, it. seems that guidance should start when the child has
already mastered the mechanical skill of reading and can concentrate
on the intellectual content of the reading matter. Thus in the 3rd grade
(8 year olds) a class period per week held in the school library and
taught by a specially trained teacher-librarian or librarian-teacher should
be introduced in all elementary schools, and the informal use of the
library and the borrowing of books should be encouraged.

When graduating from elementary school the pupil shout be
already familiar with:

Practice in locating books on shelves
Use of catalogues
Principles of book classificationcation
The construction of a book; its various parts and what sort ot
information can be gleaned from each of them. (author, editor,
title, publisher, year of publication, foreword, contents, biblio-
graphy, indexes).
Alphabetizing and indexing
Use of standard reference books
Arrangement and use of dictionaries
Arrangement and use of encyclopedias
Arrangement and use of maps and atlases
Information about, and visitS*to public libraries in the region of
the pulPils' domicile.

In the junior high school the pupil should be introduced to more
sophisticated aspects of information sources:

Kinds of books: fiction, textbooks, monographs, reference books,
yearbooks etc. (object of each group, when and how to use
them).
Newspapers; their various sections (editorials, political, economic,
literary art, theatre and music).
Periodicals and serials (layout, object, comparison of their content
with the content of books).
Biographical works of reference.

In the senior high school the pupil should be made acquainted with:
Government publications (their object and use)
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Non-book material: reports, dissertations, films, microforms, re-
cords, audiovisual aids, etc.
Secondary publications; their object and use
Bibliographies; their characteristics, object and use
National Library, university libraries and important special
libraries of the-country. National and international organizations
concerned with information work.

The presentation of the material by the teacher in all its stages
must aim at the greatest possible involvement of the pupil. From the
very beginning of the programme the pupil should be made to use
his newly acquired knowledge through projects and written assign-
ments on specific subjects. The written assignment on topics com-
mesurable with the intellectual development of the child should aim
not only to make the child articulate, but to teach him a systematic
and disciplined approach to intellectual work. A pedantic adherence
to an agreeu form of his essay, (form of the title page, introduction,
contents, bibliography, indexes etc.) should -be aimed at.

When such « user of information x programmes are introduced in
elementary and high schools, the universities will get an articulate
studerit used to independent work and thinking, and be in the position
to concentrate on the more sophisticated areas of intellectual develop.
nient of the student, and in greater depth on the teaching of subject
fields of his choice. T9 day precious time is wasted at the .institutes of
higher learning, imparting to the students knowledge and habits which
they should already possess when embarking on a university course.

Programmes of users' education as continued at the university
level, will then be able to concentrate on sources of information in
specific subjects, and the more sophisticated techniques and methods
of gathering and assimilating information. To-day, these subjects when
thought about at all, reman in the mind of the student unconnected with
his study and work, an additional unwanted burden which does not add
materially to his intellectual and cultural advancement. To those who
do not continue their education immediately after graduating from
elementary or high school it will give the tools for retraining in a
profession of their choice at a later date, and those who do remain
in their chosen profession, to keep abreast with new developments in
their field during the whole period of their professional life. It will
also make everybody a more involved and responsible citizen, as he
will be able to approach every new social and cultural manifestation
with greater understanding.

Two conditions are indispensable for the success of the initial users
training:

1. Training librarian-teachers or teacher-librarians for the task of
educating the information user by introducing into their training
programme instruction hours to familiarize them in depth with
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the subject and its methods of instruction. For the benefit of
those who already work as educators, spedal courses should be
run to help them to discharge this new task satisfactorily.

2. It should be impressed upon the educational authorities of the
. country that every school, elementary as well as high, should have

adequate library facilities with reasonable premises and stock and
in charge of a professional. The child must -be exposed from the
very first day of entering the elementary school to the atmosphere
of a well run and well stocked library. At this habit building age
the first impressions of the importance or non-importance of the
library as a primary tool of acquiring knowledge will remain with
the child throughout his life.
It is a gockl sign that the problem of users' education has began

to worry the members of the intellectual community. Until now, how-
ever, very little has been done in this respect, and the beginnings which
have been made are unfortunately not in the right direction. The
users' education has been started where it should actually end at
the university level. Let us not squander the opportunity created by
the awakening realizatio.) of the necessity of users' training, as long
as the ideas, habits and traditionsin this field have not yet crystallized,
but start users' training systematiaally.ancl right from the begirining.
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TRAINING OF USERS OF 'NFORMATION

by
A. L NIIKHAILOV,
AllUnion Institute for Scientific and Technical Information VINITI,
Academy of Sciences of the USSR.
Moscow

Training of information users is essential - both from the economic and aca-
demic point of view . for further progress of science and technology. The Moscow
Slate University was the lbw to have established an inter-faculty chair of scientific
in/or:nation in the 1963/64 academic year. The course is divided into three parts:
Sources of Scientific Information, Retrieval of Scientific Information, and Use of
Seim Infrma loin. Programmes in infonialics, varying in size and cnolents,
hem een introduced at a number of Soviet institutions of higher learning.

Progress in world science and engineering has been unequalled
during the last few decades. The volume of research has been growing
fast, accomnanied by a steadily increasing mass of inFormation public-
ations.

An important feature of modern science and technology is a sharp
cut in the time-lag between a scientific discovery and it realization
in practice.

Another feature of present-day science is the rapid growth of multi-
branch problems that can be tackled only by a great number of scient-
ists of different specializations. For instance, exploration of outer space,
transplant operations could serve as examples of such problems. Trad-
itional systems of scientif e. links arc no longer valid for the solution of
such problems. Information service rendered to scientific research is
getting more and more complicaled. An ever-increasing integration of
scientific disciplines creates an acute _need for _new methods and means
of disseminating and retrieving scientific information. Scientific inform-
ation work is rapidly becoming an independent branch of science.
This means, above all, that an ever-greater number of specialists, is
engaged in the latter, and only in the latter branch of science.

This could only have happened once scientific information service
had assumed a mass character and a great number of people had been
directly involved in seie"" wcrk.

In view of the immense costs and complexity of research, in order
to maintain high rates of scientific progress, an urgent problem of rais-
ing productivity of scientific and research work work must be solved.
Better organization and wide application of mechanization and autom-
ation in scientific work must also be ensured.
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Scientific and technical information is an organic part of any single
piece of research, facilitating the acceleration of the overall scientific
and technical progress. Its goal consists in ensuring the speediest
possible transfer of information both in science per se (in one area or
between some related ones), as well as in providing international links
between science and ether fields of human endeavour whose progress
largely depends timely and comprehensive information.

A major means of increasing the effectiveness of scientific work,
along with retirement in organisation and methods of conducting
research, and the creation of modern information systems and applic-
ation of cybernetics machines, is mastery of scientific fundamentals in
informatics.

Of course, success in scientific information activities, as- in any
other, is conditioned by the availability of specialists trained in a
specific area of knowledge. A high degree of efficiency in this area of
activity depends, in the last analysis, or, the possession by the users
of information of the art of finding and using the knowledge that has
been accumulated by the preceeding generations.

Teaching this art is a problem which is most frequently formul-
ated as the need for training information users within the national
higher educational system.

Thus, scientific and technical information can be effective if proper
care is taken of two aspects:

1) the training of specialists that serve the information networks,

2) the training of information users.

It is the training of information users in the URSS that makes up
the subject of the present paper.

Training of information users is a major concern not only in the
USSR but in many other countries.

Higher schools have been incorporating at an ever-increasing rate,
the goals of information user training in their programmes. This is
not accidental.

The teaching of the fundamentals of information activity infor-
matics being the discipline which 'tudies the laws of this activity
will do more than merely increase the proficiency of graduates. It
will help to overcome the internal difficulties which arise in the higher
education system, i.e. ever greater amounts of academic material must
be digested by the students. The number of academic hours, however,
is limited and insufficient with the growth of academic matter. There-
fore the methods of teaching must incorporate modern methods and
means, in- particular programming teaching and use of computers.

The knowledge of the fundamentals of informatics, the primary
and secondary documentary sources, the information service system,
and the skills in finding and using the information needed, facilitate
the capacity of students to digest bigger programmes within a limited
period of time.
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There's another point. The process of using scientific information
is part and parcel of scientific creative work' and, in a broad sense,
can he considered as a sort of dialogue of the scientist with the
information system. The fostel'ing of the know-how of conducting
such a dialogue is the very essence of professional education which
we call we call. training of information users. That is the reason why
it is necessary to acquaint students with informatics as an independent
scientific discipline, with the laws governing the information process,
and give them a general idea of the IRS theory, coordinate indexing,
methods and means of analytical processing of information, mechaniz-
ation and automation of information work and other problems of
informatics.

Training of scientific information users is a major nation-wide
need. Being a leading institution in scientific and technical inform-
ation, VINITI devotes a great deal of attention to training lecturers
for the course 0 Sources, Retrieval and Utilization of Scientific Inform-
ation » destined for information users.

The Moscow State University was the first to have established
an inter-faculty chair of scientific information in the 1963 - 1964 acad-
emic year. One of the purposes of the chair is to acquaint students
of natural sciences with 'the methods and means of scientific inform-
mation. For undergraduates of the natural science departinents, an
optional course of lectures is made available.

The course is divided into three parts. Part I which is entitled
« The Sources of Scientific Information » sets down the development
stages of documentary records, the typology of primary scientific doc-
uments and -the laws of their distribution, and ageing; the principal
kinds of secondary scientific documents are considered: handbooks,
abstract journals, bibliographic aids, and the library catalogues, the
traditional and new types of indices. The concluding section of this
part is devoted to an overview of the organs of scientific information
and special libraries, as the auxiliary establishments of science.

Part II of the course, entitled « Scientific Information Retrieval
explains the basic principles of information searchingand the inform-
ation retrieval systems of the conventional and descriptor type, as
well as the technical facilities for their realization. The lectures give
an insight into the problematics and the general concepts of inform-
ation retrieval, the IR languages of the alphabetic and the subject
systems, hierarchical and faceted classification, coordinate indexing and
the principles of building descriptor languages. They offer practical
suggestions for using library catalogues, document indexing by UDC
and punch-card file preparation.

Part III of- this course which is entitled « The Use of Scientific
Information » is given over to the methods of copying and multiplying
scientific documents and to the various questions involved in the
content of the scientific information activities. A description is given
of the principal groups of information users, types of information
requirements, and their study techniques, and the problem of evaluat-
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ing the efficiency of information services, as well as their future
prospects.

A principal syllabus of the course for searching and application
of scientific information at the Moscow University Chair for scientific
and Technical information includes both lectures and laboratory work.

The course has been translated and is being printed in English
and German.'

The introduction of a new discipline into higher education, notably
the universities, poses a number of questions, the most difficult and
disputable one being that of the content which should be taught to
the future information users. We maintain that it Should not be limit-
ed to applied knowledge only, but be extended to the theoretical
background as well.

The work of teaching informatics is carried out by special chairs
established at institutions of higher learning, which combine staff
training for scientific information work with the of information users.
Experience has shown that these chairs often become centres of research
in informatics, and serve the needs ^r ' ,,:arch and academic process
of the institution as a whole.

Programmes in informatics, varying in size and content, have been
compiled at a number of Soviet higher educational institutions: the
Moscow and the Leningrad Culture Institutes which graduate special
librarians; the Moscow Institute for Historical Archives Wcrk; the
Kuybyshev, Tallin and Riga Polytechnical Institutes; the Tomsk Insti-
tute for Radioelectronics and Electronic Engineering, and some others.

To sum up, the above considerations may have shown that correct
and timely training of information users is essential both from the
economic, and the academic point of view for further progress of
science and technology.
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NEED TO PROVIDE SPECIAL INSTRUCTION
FOR INFORMATION CLIENTS TO ENABLE THEM TO TAKE
PART INTELLIGENTLY IN INFORMATION SYSTEMS

by
GIOVANNI ARCIPRETE,
Director of the Defence Documentation Center,
Minister° della Difesa,
Italy

This paper analyses the information clients of governmental and pril ale
services anti the special instruction needed to enable them to share intelligently
in the information syste. Four levels of information are identified (or four
categories of users. The conclusion is reached /bass an optimal education programme
must be developed in order to optimize the use of information by the conSumer.
The types of courses hitherto provided to meet the needs of the masses and of
individuals are listed and reference made to the training of documentalist.con.
respondents » from groups of technicians or organizations using the Italian Defence
TechnicoScientific Documentation Centre.

The three primary needs for technico-scientific information systems
in the future may be summed up, in my opinion, in the following three
points, formulated by one of the largest American complexes handling
this type of activity for the benefit of the whole of the U.S.A., namely,
the Defense Documentation Center.

1. The quality of existing or future technicoscientific information
must be improved.

2. The information customer must be interested in the organic plann-
ing and functioning of the information systems in order to be
able, in his own interest, to make the best use of them.

3. The benefits that can be derived from these services must be
quantified in real terms, so that these systems can be based on
concrete elements and not on purely theoretical statements.
In my shore contribution I shall dwell on the second of these

points, not only because it comes within the general subject of this
interesting meeting, but also because of the increasing importance that
must be given to the information client, to enable him to make a
better and better use of the government and private information serv-
ices that already exist or will be set up in all countries with a certain
level of technico-scientific development. I shall deal first with some



salient points regarding the relationship between documentation cen-
tres and clients, and conclude with a brief reference to what it is
planned to provide in the documentation service now being formed
within the National Defence, to facilitate the « dialogue » between the
following two basic elements of any system aimed at solving the
information problem:

a. Information clients cannot all be considered at the same level,
therefore their education regarding the handling of information
cannot be the same either.

b. The identification of the users in an information system and
therefore the criteria regarding the level of education to give
them is of the utmost importance.

At this point I would identify in a data/information managerial
system four levels of information.

1st Level: This is directed, almost exclusively, to users who take
many initiatives in the research for data to meet their
own particular needs.
Such clients may require a system that reflects the func-
tional needs of the acquisition of crude data and their
mechanical processing (storing, transformation, transmis-
sion).
The 1st level users, a highly specialized group, comprise
individuals who are the initial receivers of the crude data
necessary for starting and then continuing a certain activ-
ity (for example, the crew of a space craft) or for carry-
ing out a particular very sophisticated research (for example,
a research leader and his staff).
The system must not so much research for these people
as they must research for the system.

2nd Level: This level already presupposes a processing of the raw
data and is directed to clients comprising refined, sophis-
ticated interpreters of the data and of summaries of
research reports.
A management system at this level reflects the individual
needs of the users, but it must at the same time be able
to be of use to a much wider range of individual users
or groups, as the information data are increasingly dis-
seminated and become more and more accessible. The 2nd
level users may be identified as professional personnel,
laboratory colleagues of the 1st level users belonging to
professional associations and to specific study groups form-
ing part of government organizations and private com-
panies.

3rd Level: This level handles information already completely proces-
sed, accessible to increasingly larger numbers of tech-
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nicians and students, so that increasing demands are made
on the system as regards dissemination and the material
to be found, catalogued, and stored.
Clients of this level may be students of universities or
colleges, graduates pursuing specialist studies, members of
professional, technological and educational associations, etc.

4th Level: This level must handle information for users who, in
general, are not self-motivated in their research for data.
The group of users of the 4th level is potentially the most
difficult to manage, and is also the most tricky from the
point of view of their needs.
The task of producing transfers of information useful for
this level of clients is therefore quite different from that
relating to users of higher levels. For example: in the
U.S.A., although the scientific and technological applic-
ations resulting from the American space programme have
been decisive for the progress of mankind in general, the
knowledge of the great mass of the population (who must
be considered a user in general for any information) of
the advantages obtained has been insignificant.
In view of the foregoing, I would regard the users of the
2nd and 3rd information levels as those particularly to be
educated for a better use of the work done by information
centres.

Since the clients of the 1st information level are at once inform-
ation producers and clients, they will not be considered here. The
insertion of them into any information system is automatic because
of their own work requirements, and therefore a knowledge of the
sophisticated techniques for information handling must be taken for
granted in their case.

For the clients of the 4th information level, which comprises the
great mass of the nation, the need for a special education, for each
individual, is less important and may be replaced by dissemination
through convenient mass-media, audio-visual techniques, to convert
the user from a passive to an active information handling agent. For
example, the identification of the users at this level and then the stimul-
ation of them to become active agents, could be done by means of
specific market analysis procedures or also by a systematic programme
of supplying information and educational material through the enor-
mous range of the primary social organizations (Rotary Clubs, cultural
clubs).

Clearly, the classification of the users according to the levels
described above must not be regarded as a final division of the various
classes of users. A particular individual could be a user of a given system
at more than one level or even at all the levels. Nevertheless, the clas-
sification of the users of information systems into the levels indicated
above furnishes a systematic means for examining all the population
of the users, and can therefore provide some guidelines on the educ-
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ation to give them so that they can take part adequately in a data-
information transmission system. However, what I shall say below
about the education of the users, refers to those whom we could classify
in the 2nd and 3rd levels.

At this point I should like to make a further consideration on the
development of the managerial qualities with which the leaders of
the society of the future, which I would term post-industrial, will have
to be equipped.

These leaders should be able:

to handle technical, psychological, and social problems at the same
time;

to communicate with and direct scientists, engineers, accountants
and artists;
to use sophisticated tools for more and more venturesome planning
and for decision-making at the highest levels;
to understand and use systems valid for mass social neeeds and
for individuals.

These needs show that the leaders and executives of the future
will have to be experts in many disciplines; since they will have to
use new methods and techniques; probably multiple careers will have
to be encouraged in the future. The possibility of multiple careers
necessitates a wide competence for utilizing an extensive mass of
information.

From the foregoing it follows that:
An "educational programme must be developed in order to opti-

mize the use of the information by the consumer ».
The solution of this problem is not easy, since in training the

user to handle documentation competently, in the special field he is
interested in, it would be unwise to aim at a degree of professional
specialization that would turn the user into an information scientist.

Since the training of the user can be started at various stages, it
would be essential to determine the characteristics of these studies.

The attempts made hitherto in this sector have been directed both
towards those that meet the educational needs of the masses and
towards those that cater only for the needs of an individual:

short courses conducted by State and regional centres;
courses at colleges and universities;
courses in secondary schools;
courses of professional associations;
courses of of professional institutes;
consultant firms;
lessons given at home;
private lessons.
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Courses for undergraduates and graduates can give a training that
ensures:

an information system that meets the user's needs;
a group of users who know how to use the system.

Courses in secondary, schools represent another means of potential
training of the user to the level of an average capacity necessary for
the acquisition of efficient information.

Collective professional courses, courses of professional symposia,
and technical demonstrations furnish a means of instructing the user
in subjects of specific disciplines and in methods and procedures.

As regards the education of the user, the organization of the
Defence Technico-Scientific Documentation Centre now being develop.
ed in Italy by the Ministry of Defence, in collaboration with the
Italian National Research Council, has aimed at training « documen-
talist correspondents » belonging to groups of technicians or to organi-
zations which are users of the Centre.

Such persons, appointed by each of the groups of information
users, can form inside their respective groups a service of. information
experts, who are thoroughly acquainted both with the user's needs
and with the possibilities of the Centre and the way in which it
functions.

These documentalist correspondents will' follow a course lasting a
month at the Centre, by which they can become sufficiently expert in the
procedures used by the Centre in information handling. In this way
a first attempt has been made in the Defence National Research
Council Centre to solve the important problem of educating its users.

GEN. GIOVANNI ARCIPRETI: was born in Naples on 5.12.1910. He graduated in
civil engineering at Naples Polytechnic and in naval and mechanical engineering
at Genoa Polytechnic. An Officer in the Genio Navale (Corps of Naval
Constructors) fro,,,i 1938 to 1972 he reached the rank of Lt.Gen.G.N. He took part
in the Italo.Ethiortan war as an artillery officer, and in the wars of 194043 and
1943.45, collaborating with the allies in the M.M. He holds two war crosses for
military valour. A specialist in the -technology of advanced materials, among the
various posts held during his military career, for the last ten years he was Head
of the Scientific Liaso Office between the Ministry of Defence and the National
Research Council and Director of the Centre for Technical and Scientific Docu-
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Consultant to the Defence Ministry for the processing of technical and scientific
information.
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OBJECTIVITY.AND SUBJECTIVITY
IN INFORMATION WORK

b)
SILVIO CECCATO,
Centro di Cibernetica c di Attivita Linguistichc,
University of Milan

As long as men were convinced that what from to time forms the content
of our thoughts and is expressed in speech was the reflection of the « reality of
the facts that surround us», the problem of the objectivity of information was
reduced to the attainment of this «reality» which is, in fact, unachievable.
Science and philosophy would at any rate have provided for this. However in
.science and philosophy this presupposition has been greatly weakened since
we have become increasingly aware that thought and its content are the
result of our own mental operations. Studies for the planning and construction
of the socalled intelligent machine, the models of the mind have given the
coup de grace to the presupposition. Will everything then be subjective? Will
we have to abandon the distinction? The greater knowledge we now have
of our mental operations convinces us to the contrary. In effect, we speak
of objectivity as the result of some very clear procedures of which it is sufficient
to mention: a) when the meaning is transferred from man to an instrument; b)
when the point of view is stated preliminarily (so that the meaning is placed
in relation to this and no longer to the person expressing it; c) when we
achieve a new meaning thanks to the introduction of a variable which is shown
to have been omitted previously.

In a school of information, dealing with information collection,
transmission, reception, diffusion, etc., I consider that one of the first
chapters should be devoted to the old problem of the distinction
between objective and subjective.

For thousands of years men have been discussing around these
two terms, to safeguard themselves against the partial, the prejudiced,
and so forth, in the context of a problem complex that opposes the
true and the false, the real and the apparent, the absolute and the
imaginable, the subjective and the inter-subjective, the sincere and
the mendacious, the frank and the reticent, up to and including the
scientific and the empiric, etc. Interest in this distinction is even
greater in modern times, with the spread of information. Man lives
more and more among symbols, names, and less and less among the
things symbolized, the things named; his is an iconosphere. Inform-
ation starts from and reaches every part of the globe, and very soon
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from and to other places. Quicker and quicker, more and more econ-
omic and rich, it reaches into man's home and. encroaches on his
privacy. The written word has been joined by the spoken word and
finally by the image, first in black and white and two-dimensional.
Electromagnetic waves pass over and undermine the notions of ter-
ritory and even of civilization. An interest in information which econ-
omic and ethical ends revive in a sometimes vying tangle of inform-
ation and communication, propaganda, political and religious, educ-
ation, and public relations (we will see later how they are distinguished
one from another).

On occasions, when I am present as a maker of models of the
mind, of translating machines or those that observe and describe, not
a few persons confront me precisely with this hope, of an objective
that in itself will once and for all impose itself on all men: that of
the machine. « If only the machine could describe, judge! D. Unfort-
unately, the machine too, could not go very far towards satisfying our
requirements and indeed if the separation between objective and sub-
jective, between true and false, became rigid, as we shall see, it would
not be modelled on man, it would not reflect his history.

Nevertheless, it is due to the studies of the mental mechanisms
needed to make the construction of these perceptive, thinking ma-
chines gifted with linguistic capacities conceivable, that we have had
Yo abandon a certain ingenuous attitude towards the objective and
the subjective, towards the true and the false.

This attitude led to the belief that our mind reflected a reality or
nature existing in itself, metaphorically exterior to us, and always in
itself thus arranged as our mental contents arrange themselves from
time to time. We, it is said, reflect them through a metaphorical know-
ledge, destined to transfer them from that exterior to a no less
metaphorical interior, just as they arc, but devoid of any physical
nature, that is, as abstract entities; and hence, if the duplication were
faithful to them, we would have truth, objectivity, etc., or otherwise
error, appearances, etc.

Undoubtedly, this presupposition was jolted, sometimes profoundly,
in the 2,500 years of philosophizing behind us, but without eliminating
it at the root, and rather in a hundred ways silencing the insoluble
difficulties which it raised, passing from a dogmatism i.e. from
thought or assertions offered as universal or necessary, although un-
justified to scepticism, i.e. to thought or assertions considered as
gratuitous.

Anyone preparing to construct a machine that observes and desc-
ribes, on this presupposition, should in fact immediately change his
mind, and not because he ought to transfer to the subject some indisc-
riminate operation, but the precise operations which in man's case lead
to observation, thought and speaking as we do. With just one basic
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difference: that we can operate even without being aware of how
we operate and even of being operative, whereas the machine, i.e. the
one who constructs the machine, can certainly not fail to have this
aVareness.

Let these few examples suffice. (See page 417).
The drawing in fig. 1 can be said to be composed of bottles or else

glasses. But is*this possible without in one case leaving white for black
and in the other black for white? And when we follow the line of
separation, what are the itineraries and the stops in- the two cases?

Thus in perception there is a holding and a letting go, which do
not precede the thing perceived, but come in to constitute it, and so
in the case of a figure there is a shifting of the attention, here too
with movements and stops that do not precede the figure, but come
in to constitute it.

Another example is given in fig. 2.
Here we can talk of a square, a rhombus, a parallelogram, etc.

But it is clear that from instance to instance the thing thus called is
made up of different figural movements. There is nothing certain pre-
given, subsisting in itself and as such transferred to our minds.

As regards my last example fig. 3, is this something in the singular,
which we can call « wood )>, or something in the plural, a trees ))? Apart
from the operations of perceiving (holding and letting go, etc.), a sing-
ular or a plural, wherever would they be found if not in the oper-
aticas with which we constitute them prior to applying them to that
which is perceived?

It is quite impossible to construct a machine that observes and
describes things without a preliminary analysis of the operations per-
formed by us. And this holds not only for bottles and glasses, and
suchlike, but also precisely so that it will use as we do words such
as « objective » and « subjective )), a true » and 0 false )>, and so on.

What, then, arc these operations?
First and foremost, if knowing cannot consist in that shifting

of things from a metaphorical exterior, where they would themselves
be unknown, to a metaphorical interior, our brain, where they would
become known (and, among other things how could such a compar-
ison ever be made between an unknown and a known? Indeed, how
could it ever be known that the known represents not itself, but
other than itself?), what are the operations that are actually perform-
ed when we talk of knowing?

a Knowing Paris )>, knowing latin, tennis, Mr So-and So, etc »
means that since we have already operated in a certain way, we are
able to repeat that which we have done. We are thus able to walk
about Paris, where we have already walked, to translate from or into
Latin, which we have studied for years, to recognize Mr So-and-So,
who has been introduced to us and with whom we have spoken. Non-
metaphorical knowledge designates a temporal relation between two
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things both present, it refers to a repetition; and it is ;n this repeated
action, and in the comparison between that which one has done the
preceding time or times and that which one does the subsequent
time or times that we find that which enables us to speak of objec-
tive and subjective, true and false, and so on. The initial action is not
enough, but rnly the second, whether this is the simple repetition of
the first or its enrichment. We will sec how.

We glance out of the window, or listen to the sounds, or we
simply imagine or bet: 0 its raining outside 0. If that were the end
of it, viz. it were no longer possible to operate, to intervene, to repeat
what has been done, then the assertion-thoughtobservation would
never be either true or false, nor could a question to this end have
any meaning. If it is acquired, it should be possible to look afresh,
to listen to the sounds again, to add perception to the imagination,
perhaps enrich the action by leaving the room, stretching the hand
out of the window to see whether it gets wet or not, examining the

'ground, etc., etc.
Now, if the results of the second action are equal to those of

the first, the first assertion-thought-observation will be considered
true, that of which one speaks real, and otherwise false, and that of
which one speaks apparent.

We are in the field of things physical, but even if the example
referred to things psychical, the procedure for the distinction would
be the same. A control would be made of « my first upper molar
hurts », « I'm no longer in love », etc.
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Naturally the work of control, of demonstrating, can always recom-
mence x%,ith a truth and an appearance, a being and a seeming, which
thus always remain open, historical. Thalidomide? It is an effective,
safe drug for expectant mothers. This, until fresh evidence shows it
harmful, transforming the former assertion to falsity, and the benefits
into mere appearances. It is not different in iiii: case of calculation.

A « 3 x3 = 12 » would remain thus, outside of the framework of
values of truth and falsity, if there were no possibility of repeating
the operation, the proof and the comparison between the old and the
new action: from the repetition of the operation, the comparison with
the multiplication table, to the substitution of the multiplication with
the addition of ), etc. And then the judgment. No, it is wrong:
« 3 x3 = 9 », « 3 x4 = 12 », etc. The judgment can bear on any part of
the first part of the first calculation and the operation itself: « 3 x3
is not 6 », but « 3 + 3 ».

The repetition may be improvised or in keeping with rules, theories
or more or less rigid practices; and so the true and false are joined for
example by the right and the mistaken, the right of rightness, naturally,
and not of justice. These terms are therefore used mainly in the fields
of mathematics, linguistics, games, and partly also in measurements,
etc., where declared rules are necessary. In fact, if « 3 x4 = 12 » is
thought about not as true, but as right, one tends to take into consid-
eration not just the product, but the whole expression. When the right
is pi ()claimed for example by an assertion-thought-observation such as
« it is raining outside », we note that the stress shifts onto the ass-
ertion, the correct use of words, recognized specifically as applying to
that situation. Nevertheless, if control of the designation comes via
resumption of the thing designated, especially if this consists in an
analysis of its characteristics, then one easily returns to the true and
the false: 0 He is a true man », 0 He is a false prophet », etc.

The objective and the subjective continue this problem, i.e. theOry
and practice of the repeated action and comparison of the results, with
one comment. So far an operator, a subject, and an operand, on object,
have not opposed one another as parties concerned in the action. It
has rather been between joint elements, while distinguishing true and
false of the assertion-thought-observation and real and apparent of the
asserted-thought-observed.

Now, however, the operator, the subject, enters the lists, separating
two situations: one in which the subject does not appear, to oppose it
to one in which it is present.

By way of example, let us take a statement of wet and dry, found
by the hygrometer, when the speaking-things.observing subject of the
instrument is removed, and the same statement when it participates
explicitly, for examule with an « i hear », etc., or implicitly.

However, it then becomes a case of a distinction between objective
and subjective exempt from evaluation, precisely because we limit ours-
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elves to doing it in the name of this presence or absence, without draw-
ing consequences and above all without assessing time. Both when the
subject from a certain aspect can be substituted by an object, for
example in the case that he and the scales make a pronouncement on
a weight: 0 it's 100 grams », he and a counter, on a number: « 23
people have gone past », and suchlike; and when the subject is not
replaceable since it figures also as object, with its physical or psychical
nature-(the famous impossibility of knowing others, which would give
rise to a contradictory attempt), for example in the case of the first
upper molar that is hurting.

The presence of the subject, a recognized presence, which again
brings up the distinction between the objective and the subjective,
slotted onto that of the true and the false, the real and the apparent,
takes into account the more or less rich action of the subject. This,
on re-examination by .thers or even by itself of the action that would
have led to that resu1 would not have taken into account one or more
influential elements. The preceding action thus acquires a negative
value, of subjectivity, partiality, etc., compared with the subsequent one,
which acquires the positive value of objectivity, impartiality, equity, etc.

Here is an example: « I had always considered my cousin to be
an egoist; but I was not being objective, because the people he has
met in life bear him out », and suchlike.

This distinction, too, can be constantly reviewed, transferring the
objective :o a subjective in favour of a new objective, on the introd-
uction of a new element, which shows that it has been neglected. It
is in fact clear that one can never speak of the influencing elements
being exhausted. When one speaks of « the whole » or « all », this
requires a list to have been drawn up first, and it is only in relation
to this that one gets the whole or the part.

The criterion opposing the objective and the personal is a little
different, since in this case the presence of the subject is permitted
with its irreducible originality. One who states that he is speaking
« in the first person » can no lopger be accused of being subjective or
partial, but no more can he be av,arded recognition for objectivity.

In this problem complex of the true and the false, of the subjective
and the objective, the evaluation not of that which can be observed
or can be taken back to a coherency already established, as in mathem-
atical calculations, but of that which regards mental categories and
their applications to things observed, is however certainly more intr-
iguing due to its philosophical origin, with its presuppositions of reality
or nature to be duplicated in us. One instance has been seen in the
drawing that can be regarded in its singular aspects as a 0 wood », or
in its plural aspect as « trees ».

We possess a fundamental mechanism for mental life, that of the
attention.

419



We owe it to our attention if the functioning of other organs is
made present to us mentally. Take the pressure exerted at this moment
by the feet on the shoes and by the shoes on the feet, or the heat
exchange between clothes and the skin, or the air we inhale and exhale,
etc. All these things take place without our being aware of them, i.e.
at a vegetative level, until, as has happened at this very moment, we
turn our attention to them.

The attention fulfils a .iecond function: it fragments the functioning
of these organs insofar as it makes it present. Thus there is a certain
construction, the pressure between feet and shoes, which started
precisely when the attention was directed toward it, but which ceased,
too, as soon as it was taken away; and hence the fragment. These
fragments vary in duration from a tenth of a second to one and a half
seconds.

But the attention fulfils a third function, combining several states
of attention, thereby giving rise to about 2,000 combinations, which
are used either singly, or applied. This is the case seen with the
singlular and the plural, merely present when spoken of in grammar,
for instance, but applied in « tree ),, « trees ),, « wood )) « woods ), etc.
And again, to keep to the example already given, in the perception, to
be able to leave and retain that which has already been pointed out
(the case of black and white, of glasses and bottles, etc.).

Now in addition to composing the things observed, these categories
are added to everything else as contents of the thought effected through
it. For example, if we apply one of -these to the fingernail, it will look
like the beginning of the finger; three fingers of water in a bottle can
be seen as all the water, as part of it or as the rest of the water; a
car accident, as an effect (the driver's lack of skill) or as a cause (of
the infirmity to the driver), etc., etc.

In these application of categories there is certainly the intervention
of certain dependencies, certain enslavements, but these cannot in any
way be obligatory. Categories constitute an enrichment of the situation,
but at the same time, once expressed, they orient, polarize the way of
seeing, of considering things. They also constitute our attitudes, includ-
ing the scientific and the magical, the ethical, the aesthetic, the economic,
the religious, the political, that of work and play, etc.; some score or
so attitudes by which we turn to the things observed, which, to the
extent that they respond to that which the attitude requires of them,
are utilized positively or negatively by them, according to about forty
values.

How can these application be included in the true and the false,
the objective and the subjective?

One example will suffice. The use, through the application of a
mental category, of any state or process whatever as a term of compar-
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ison, as a paradigm, turns it into a law. But what state or process to
choose? In the case of the motion of bodies, for example, straight or
circular motion, or loth (Aristotle)? Certainly it is not possible to
speak of true of false, of objective or subjective, about law, about a
singular or plural, etc., as applied to one thing or another-one in part-
icular. At most we can speak of abundance or economy of choice,
according to certain criteria.

Nevertheless, without any awareness of the mental operations from
which the things named stem, it is quite possible for one using them
to consider one has found them like that, simply opening the, eyes to
reflect on the supposed reality or nature, interlinked as our thoughts
are, from instance to instance.

Also because so *far this has always happened, perhaps giving rise
to discussions, questions without an answer, unless the persuasive force
of one party silenced the other party's thought and word.

Faced by this situation, I see just one remedy: for whoever thinks
and designates to be aware of his mental constructions, of the attitudes
assumed and the consequent values, and for him to declare them. And
if this does not happen, for at least the one receiving the designations
and thinking to be aware of them and be on his guard.

This is the objective regained through the interpretation of points
of view. If we are entitled to assume that which we prefer, we also
have the duty to declare it. t

The world of observations, of categorizations, of attitudes, of
values, of thoughts and of words meanwhile rises to the level ofinform-
ation. I no longer choose them just for myself, but to diffuse them,
that others may repeat them; and thus this diffusion can have object-
ives ranging beyond mere diffusion and which should, to respond to
truth and falsehood, objectivity and subjectivity, proper to the scient-
ific attitude even at the level of everyday life, also be declared. They are
the rules of the game, those which make bluff legitimate or illicit, for
example.

I refer back to a list of these objectives I have mentioned, distin-
'wishing one as information, one communication, one publicity, one
propaganda, political or religious, one education and lastly one as
public relations.

Information is whatever is transmitted symbolically in order to be
received symbolically. If the receiver did not already perform the oper-
ations thus designated, at least momentarily he will modify his mental
behaviour, and perhaps his psychic and physical behaviour. But the
one giving the information does not bother about its fate. He informs
and that is that. The use made of it does not concern him.
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.In communication there is more. It is supposed that something
remains to the one transmitting, but is also taken over by the receiver.
For there to be communication, it is necessary in fact for something
to b.c, shared between the two parties; and for this to be a matter
of concern.

Pub iity- comf:ri'scs thj. assertion of certain values, the offer of
that which satisfies them and the commercial nature of the latter.

Propaganda also asserts certain values and hence promotes the
behaviour that satisfies them, but proposes nothing that can be ex-
changed on a commercial basis.

Education is characterized by the transmission of mental, psychic,
physical action, which can and must be repeated by those who receive it

Lastly, in public relations it is seen how the values of others are
already present in those communicating them, or can become so. You
arc with us to come with us.

Obviously, the various ends will give the types of information dif-
ferent contents and will also cause different ways and different means
of transmission to be chosen, which will take into consideration the
various audiences for whom they are destined.

Unfortunately, the demand is not easy to meet. The various aims
are often mingled, are often all the more efficient the more they are
contaminated and camouflaged, and they frequently stem from and
enliven antithetical freedoms, antithetical responsibilities, etc.

In the diffusion of. information, certain alternatives can but appear
tempting. One is lying. That is, one arrives at the thought in a cer-
tain way and that is the thought that ensues. But it is overturned into
an opposite thought, and this alone is designated and transmitted.
Another is silence. That is the thought, but it keeps silent in whole
or in part.

Lastly, there is the choice that is discriminating at the outset.
The camera, movie cameras are alluring and ferocious. It is not pos
sible to take everything in the sense of freedom of observation, of the
direction of the attention such as is present in every individual when
no limits of space and time are imposed on him. But partiality is not
declared and by some it is not even noticed.

Once again, may the attitudes guiding the choice reached be
declared.

If, in a school dealing with information, the promotion of an
objectivity of information is seen in this awareness of mental action
and in this declared responsibility of assuming an attitude, then an
instrument of guarantee over and above scholastically educated awar-
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eness and morality socially diffused would also be obtained through a
new language, in which words were accompanied by an index (suffix,
prefix, infix, etc.) which revealed the operative origin by classes: things
observed, relations, values, and so forth.
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environment. He teaches Applied Linguistics at Milan University and from 1960
he has directed a National Research Council Group for Cybernetic Research.
He is a member of the Governing Board of the Milan section of the Associa-
zione Nazionalc per I'Automazione and forms part of the Consultative Committee
of the Reviews « Mechanical Translation D (MIT), « Foundations of Language
(Holland), « Dialectica » (Switzerland) and the Series « Etudes d'Epistentologie
Gandnetique», Presses Universitaires de France. Silvio Ceccato is Editor of the
Review « Pensiero e Linguaggio» and among other works, he is the author of
«Cibernetica per faith> (Milan 1967) and « Corso di Linguistica Operativa» (1969),
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THE USE OF TECHNICAL INFORMATION
THEORY AND PRACTICE

by
CARLO CYA,
Centro Internazionale Bibliografico,
Florence

The paper considers the problem of stimulating users, above all, technicians
in medium and small firms without documentation services to seek information.
Various methods of providing essential information in quickly absorbable and
acceptable forms are outlined and the author's experience in applying these
methods in firms described. An account is given of the promotional efforts of
certain Italian organizations to provoke awareness of the need for continuous
updated information and three essential points suggested for its achievement:
sectorially specialized documentation centres, support for the centres by promoting
organizations and through cooperative methods, the sale of information on the
principle that something bought is more highly valued than something gratis.

I have confined my paper to a discussion of the theme of Ses-
sion II since the problem of the professional training of information
specialists covered in Session I, has already been discussed in other
important organizations such as UNESCO and FID and the various
solutions that can be adopted are essentially a matter for govern-
ments and depend on their political will.

If sve desire to have documentalists at university level it is nec-
essary to introduce the teaching of documentation in various faculties
and departments, something that has not even been adumbrated in
the university reform now being discussed in the Italian Parliament.

Here I should like to emphasize that I have deliberately referred
to documentation not informatics which is a technique which the
documentalist can make of use of in the same way as a bibliography
but which can never prevail over the former.

Granted then that the education of documentalists does not depend
on the will of individuals but on a political will at legislative level,
I propose to consider in particular the problems concerned with the
use of information which depends on the wish of potential users to
be informed.
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Hence the problem can be divided into three parts:

1. The capture, processing and conservation of information.

2. The choice of the most suitable systems for the dissemination of
information.

3. Stimulating users to ask for information.

As I shall try to show, the third point is to my mind the most
important because everything, in the last analysis, depends on the
user's desire to be informed. We have proof that 'the users in need
of certain information do not seek it and are deaf to receiving it even
when an effort is made to encourage them with all the most easy
and attractive systems.

Television is a very powerful organ for information but if the
user has no real desire to know, he does not listen and switches off
the programme.

Unfortunately the same occurs with technical information.
I have deliberately separated the scientific from the technical not-

withstanding the fact that technical applications depend on scientific
research, because the scientific user or the researcher user is the one
who has perhaps the least need for information since he is more
inclined to documentary research and the consultation of texts, reviews
and abstracts forms part of his daily work when he has not obtained
prior information by way of the usual exchanges of information that
take place among the scientific elites.

The person who has the greater need for information is the tech-
nical user particularly at the level of medium and small industry.

All the three parts into which I have divided the problem of
information for technical users imply certain conditions for their
implementation.

As regards the research, processing and storage of the technical
information that must serve the users in medium and small industries,
it must first of all be accepted that the technicians, unlike scientists
and researchers who by their vocation are involved in speculative work
which needs re-thinking, pauses, testing and re- testing, live the tem-
pestuous life of the firm where productivity is the categorical imper-
ative. Whereas the scientist can to a great extent ignore the economic
component of his work the technician has to keep it constantly to
the fore.

The technician has little time to engage in bibliographical research
or the reading of documents, hence it is essential not to smother
him under a mass of documents that he will never get around to
examining but to choose a very limited number that are of immediate
interest to him.
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I personally have carried out some experiments in industry of
various sizes and kinds: in the glass, mechanical, wood, textile and
clothing sectors.

The first was to circulate among the technicians periodicals deal-
ing with their sector, but we soon realised that circulation was slow
and the hold-ups occured with those very technicians who had most
need for the information they contained, but who neglected them
because they were absorbed in the day to day work of their factory.
Very often we were compelled to collect from their desks piles of
unopened reviews.

We obtained some slight improvement by marking very clearly an
article that might be of special interest or better still, attaching to
the review the title and a brief summary of the article in question.

We were also able to provoke a certain interest by circulating
bulletins with brief notes on the contents of documents. In many
cases these did arose interest and bring a request for an original do-
cument.

To sum up; what is needed is limited information, shrewdly
selected and summarized.

-But if this information must be sieved from a much greater mass,
how and where are we to store the vast quantity of momentarily
unused material whose actuality nevertheless could still be valid in a
more or less near future?

The ideal solution would be for every firm to have its own docum-
entation office where all the information and documentation regarded
useful to the firm could be processed and stored by conventional
means (card indexes and cl ass i f ilea t ors) or through the use of
computers.

But this, for, reasons of cost, space and personnel can only be
achieved by the major industrial complexes.

Are the medium and small industries, then, to be condemned to
non-information or to be badly informed at second hand or through
far from disinterested marketers of techniques and products?

This is the focal point of the entire problem of information.
Since, and it is well to repeat it, it- is in fact the medium and

small industries that have the most need to be informed, and indeed
informed in good time, not only to enable to keep up with but even
outpace the major industries as regards innovation and so beat com-
petition. Thus there arises -the need, where documentation centres in
the firms themselves do not exist, to establish and run information
institutes, that can serve (even in a co-operative form) industries, not
only in the same sector but also in different ones.

In my paper I have not taken into consideration the document-
ation centres of state or para-state organs nor those that serve major
industrial groups.
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I shall limit myself to mentioning the three institutes that have
carried out or still do carry out documentation services on behalf of
requesting or potential users.

They are AMMA (Associazione Meccanica Metallurgica Affini of
Turin), IDAMI (Istituto- di documentazione ciell'Associazione Mecca-
nica italiana of Milan) and CIB (Centro Internazionale Bibliografico
of Florence).

The AMMA is active, the IDAMI has been destroyed, and its mil-
lions of card indexes are now rotting in the damp cellars of Milan
University and the CIB only survives thanks the hospitality of ENAPI,
whose Director General, Ing. Mei is also Chairman of the Italian
Association of Documentation and Information and a convinced sup-
porter of the importance of documentation.

In point of fact it is only AMMA and CIB that are capable of
providing effective technical information and perhaps in Italy it is only
the C1B, inspite of all the grandiose computer projects that have been
mooted, that is able to present a notable mass of card indexes of real
utility without having elaborated or discussed any philosophy of
information.

The information they contain is such that would be of great use
to the users in the medium and small industries. But how is it to be
made available? This brings us to the second part of the problem:
dissemination.

Perhaps this is the most difficult aspect because it is so intimately
bound up with the need to stimulate an awareness of the vital import-
ance of information in potential users. Various solutiom suggest them-
selves, some of which are listed below:

1. The supply of the original document;

2. the making of an abstract;

3. bibliographical indications;

4. document anaysis and listing the items extracted in a bulletin.

The support used, whether photographic, microfilm or printing,
is of little importance. What is on the contrary important is to know
how they are received by the users.

I have experimented with the various forms listed above and even
some combinations of them, but have not been very satisfed with the
results. They all prove to be too laborious for the technician if they
force him to undertake a search, since what he needs is a clear and
simple presentation of the information that interests him at a given
moment. This, then, is the reason for the limited success of the circul-
ation of many periodicals, abstract bulletins, bibliographies and rep-
ertories.
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But, on thr other hand, we live by information with which we
are bombarded at every moment of life. How then is it possible that
those engaged in productive techniques are to survive without it:

It follows that the only way out is to tackle efficiently the third
point of the problem, that is to say, the stimulation of the user.

In this field, in Italy, ENAPI can claim to be in the van with a
series of meetings it has organized between 1947 and the present time
ranging trom « Technical Information in Firms » (Florence, 1967) to
« The function of Information for Company Development » and « Tech-
nical Information in Furniture Manufacture » (Bologna Fair, 1968
and '69) and, this year « The National Meeting for the Study of rel-
ations between Technological Research and Small Firms » (Turin -

Salone Tecnica). In the_,autumn of 1972 AIDI and ENAPI will organize
a meeting in Florence on the « Market Document », that is to say
the product, the manufactury and the raw material considered as a
living document. This meeting will, it is hoped, bring together a large
number of business men to consider the problems of documentary
information and will serve to form a new entry of users of information.

All these meetings as others promoted by AIDI and INIP have
revealed the need to instil among the medium and small industries a
conviction of the necessity for continuous and updated information.

But how can we achieve this?
I consider that we must, above all, concentrate on these three

points:

1. Sectorial specialization of Documentation Centres.

2. Assistance to these Centres on the part of promoting bodies or
by establishment of co-operative forms.

3. Provoke a request for information and to sell it since something
that has to be paid for is always valued more highly than
something that is given away.

In order to provoke a request for information, a wide - ranging
campaign of persuation will be necessary which must include direct
talks and small informal meetings.

At a formal meeting one is lucky to bring together five per cent
of the persons concerned, hence it is infinitely more valuable to as-
semble some five specially selected persons who have received a per-
sonal and oral invitation.

I am the last to want to gloss over the difficulties of this method
but at the moment I can see no other practical alternate -:e.

I could perhaps suggest another idea: when we produce inform-
ation we assume to some extent the role of publishers and we can
attempt to adopt their systems in the sale of our goods. Publishers
have come to recognize that apart from booksellers, catalogues and
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folders one or the most effective means for the placing of books lies
in the personal visit of a representative or agent, particularly if it is
a matter of organizing deferred payment.

Why should we not create our own team of agents and allow
firms to take out a subscription on deferred rates?

However, we must recognize that in the same way that in this
type of marketing the publisher must be in a position to offer a wide
and varied range of books, so the documentation institute must have
an efficient organization and be capable of offering a vast range of
information services.

I can only end by expressing the hope that this Conference will
have some practical suggestions to make so that so many outstanding
papers will not have been discussed in vain.

DR. CARLO C?A is President of the Associazionc Italiana per la Documentazione
c l'Informazione and a member of the Entc Nazionalc per l'Artigianato c le
Piccolc Industrie.
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THE ENGINEER AS RELUCTANT INFORMATION
USERA REMEDIAL PLAN

EUGENE B. JACKSON,
by
Graduate School of Library Science,
University of Texas,
Austin

Despite the existence since 1900's of special industrial information services,
there is a lack of appreciation for the engineering use of information by the
rank and-file engineer. A recent example is the failure of the proposed United
Engineering Information Service to get financial support from the profession.
All undergraduates in engineering must be rtached on the value and sources
of information. The mechanism suggested is via unitized TV-cassette presen-
tations prepared by graduate library-information science students and distributed
to requesting engineering professors via a clearinghouse.

Libraries have long been a piirt of major engineering research and
development organizations. For example, your author has had the
privilege of heading two government agency aeronautical engineering
libraries each of which pre-dated 1920; also an industrial automotive
engineering library that was from the same era and finally had staff
responsibilities on library and information retrieval matters for a com-
puter manufacturer whose eldest laboratory library dated from 1933.

Characteristic of the earliest phase of these libraries was the man-
agement selection of a non-professional person to handle the inqui-
ries that started bubbling up from the pioneering inventor and ma-
chine-design « types >> forming their clientele. Through accident or happy
instinct, a number of these early self-taught librarians, so casually hired,
managed to identify so closely with the needs of their organization
that they stayed productive for thirty-forty years and became active
in professional library association activities besides.

The next phase began in the 1940's when professional librarians
or subject specialists were hired to head engineering libraries. Through
professional societies such as Special Libraries Association and ASLIB
these librarians/specialists developed co-operatively reference tools
and forums that led to a higher level of performance and an appre-
ciation of the contribution of information to the engineering solution
that was more highly developed than that of engineering managements
of that time period.
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The third phase can be said to date from 1961 when the Engi-
neers' Joint Council's Presides} Landis « urged the engineering pro-
fession to increase its effariet% obtain effective use of published in-
formation »'.

The ensuing EJC Committees, on which your author served, pro-
posed programmes leading to an engineering profession-wide informa-
tion centre, training procedures in data processing technology for prac-
ticing engineering and a topic important to today's discussion
inauguration of a major new programme to teach engineering stu-
dents how to use information resources".

By 1965, the EJC had an action plan for a nationaker*indering
information centre based in part op:existing services such as the Engl.
/leering Societies I.lobrilry and Engineering Index, Inc., both located
in New York. The phi called for use of natural language, vocabulary
control, source indexing., subject term co-ordination and system com-
patibility".

A Tri-partite 'Committee composed of the senior officers of the
above Council, Library and Index was formed to pursue these matters
and with the aid of National Science Foundation and Engineering
Foundation grants (one governmental and the other from the privzie
sector) a survey was made of the probability of industrial support of
a national engineering information centre and what it should specifi-
cally be and do I.

About this time, word was being passJ that informal sources of
information for practising engineers were proving to be more effi-
cient and useful than existing formal sources. Further, that their in-
formation needs varied by function and task assignment, among other
considerations''.

Your author was a signer of the ensuing Tri-partite Committee's
« Action Plan for the Establishment of a United Engineering Informa-
tion Service » to be based on a non-profit independent membership cor-
poration with the following scope:

« The UEIS will 1. provide a point of focus and a unifying force
for the engineering community with respect to engineering infor-
mation and data resources, 2. help to train and educate engi-
neers and managers in better use of information resources, 3. stu-
dy users' needs, 4. develop improved methods of information
transfer and demonstrate them, 5. aid and encourage others to
improve their information products and services, and 6. furnish
certain information products and services for which there is a de-
monstrated need and means of support. The Action Plan does not
provide for referral services or the inclusion of Engineering Socie-
ties Library or Engineering Index »".

This Plan failed to be implemente Am to lack of widespread fi-
nancial support. There was a firm feeling shared by the Committee
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ops that engineering managements still were not really convinced of the
- utility of information for the accomplishment of their mission.

As a consequence, the Board of Directors of Engineering Index
unilaterally in September 1970 drafted a proposal for a five year
0 Transditiplinary Engineering Information Program » to be submitted
to tpe National ScienctInfundation, aiming at the efficient creation of
a multi-use data base or engineering information.

The first phase of this projected transformation of Engineering
Index (to take over some of the abandoned national engineering in-
formation service centre functions) was approved by the National Sci-
ence Foundation this June in the form of a $ 185,000 cathode ray tube/

computer typesetting project for production of copy for the present
printed indexing products7. In other actions: Engineering Index has
used the advisory committee device for the last eighteen months to get
'knowledgeable input from its fifty highly selected information-concerned'
trustees. Further it has stepped up exhibit programme at profes-
sional conventions, such as that of the American Society of Engineering
Education. It has commissioned a packaged presentation for section
meetings qn`d similar small groups of engineers and has made available
sample magnetic tapes of its monthly abstracting service to library and
information science schools to acquaint them with the work. Emphasis
has been on ad hoc presentations tailored to the specific audience.

In spite of these activities, the EI trustees still felt as re-
cently as April 1971 that they could not pass a Board-sponsored
proposal that Engineering Index assume unilaterally the mandate for
providing the information system for the engineering profession.

Determined to elicit 0 grass roots support for its programme and
products. El's Marketing Staff has just prepared a thirty-six page bro-
chure entitled « EI, the Organization - the Service » covering its who,
how what, why and future 8.

There must be additional steps taken to convince the rank-and-
file engineer of the urgency of the effctive use of information as an
engineering tool and they are needed several levels of organization.

The thread through Phase Three emphasizing the place of under-
graduate instruction in information .tse by means of a concerned fac-
ulty convinces us that Phase Four of development must Ye the pro-
vision of instructional aids for undergraduate engineers that are uni-
tized, convenient, interesting and concentrated units. If these units
are developed and produced by near contemporaries they will have an
added impact.

The thesis of this presentation is that the engineer's historical
nen-appreciation of information use can be obviated through TV-cas-
sette presentations on unit topics produced by graduate library/infor-
mation science students under the direction of concerned faculty and
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carefully imbedded at appropriate points in normal engineering cour-
ses. A mosaic of available presentations may be compiled by clearing
houses such as the one presently conducted by the American Society
for Information Sciences on contract to the U.S. Office of Education.
Graduate library/information science faculty rr.,mbers would be
responsible for maintaining the quality level of units submitted to
the clearing house.

Why can this programme be executed now and not previously?
I. We have better knowledge of the classes of engineering informa-
tion used scientific information, ma4fernent infoKmatioa, engineer-
ing data, and p-rocesses ,aralt:pfietce'cltirA1' 2. -"We knot,
more about the specific medizi used .- catalogues, manuals, standards,
specifications, drawings, engineering-change documentation, test do-
cumentation - in addition to the time-tried books, periodicals, pre-
prints, etc. 3. We know more about the breadth of information re-
quired. 4. We have a larger body of graduate students in courses in the
bibliography of science, indexing and abstracting services, and in in-
-formation dissemination, in both conventional and non-conventional
schools of library and information science. 5. We have a student
body impatient with routine term paper assignments who desire to
see the end usefulness of their efforts. 6. We have some library science
faculty members with industrial experience. 7. We have simplify-
ing technology available whereby mixed media may be easily com-
bined to form effective presentations". S. We have an engineering
profession re-examining its goals and emphasizing breadth and so-
cial 'consciousness in addition to depth. 9. We do not have the funds
to inaugurate this program of TV cassette building in engineering in-
formation use.

Hopefully this conference xvill lend visibility to the concept and
your discussion will aid in sharpening the plan and developing per-
suading rationale to influence prospective funde;s. It's now a shared
idea - let's get on with it!
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TRAINING THE BUSINESS INFORMATION USER

by
RALPH D. KRUBECK,
Lombard,
llliriois

The creation of information from data threatens the business executive's
status, pride and security. The specialist-educator must be highly sensitive
to the business user's emotional reaction to MI ormatiol. Realization by the
inf orMation- specialist of this situation will dictate an educational process
consisting of equal parts of classic dialectic procedure and emotional selling of
information system benefits.

The information specialist who is to train the business information
user must understand the political, economic and social environment
of the user. The specialist must be able to relate the user's overt busi-
ness function to all other functions within the company. The trainer
must also understand the user's covert objectives and how the user has
reconciled them with the company objectives.

Highly successful. business executives see themselves as expert
users of ideas. They are quite articulate in communicating their super-
iors' ideas to their workers and ideas to their superiors. They down-
grade the importance of information science and equate it with the
computer function.

The novice information specialist errs when assuming a business
manager \vill welcome the educational efforts of the specialist. This
attitude p'ievails, even if the specialist is currently producing information
and not volumes of data for the .user. The business manager is not
impressed by the specialist's work of producing information from data
or by the process required to collect, catalogue, sort, classify, compare
and transfer the information. The weak specialist finds this reaction
to information difficult to accept and flees in panic from the business
environment.

The business manager does recognize a need for more and better
ideas to keep ahead of competition and make better decisions. In the
commercial world the net profit of a company depends on profitable
decisions concerning future events. The properly trained business in-
formation user will gain greater decision making ability.

The information specialist who is educating an executive must be
highly sensitive to the user's logical and emotional reaction to infor-
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mation. Business information will often pass through the logic barrier
of the mind, but less frequently pass through the emotional barrier of
the heart. An example is the cool reaction to reading a report in the
office and the warm reaction to information passed as conversation at
a cocktail party.

Executives view the information specialist as a word-and-statistics
mechanic and are suspicious and fearful of the information transfer
procedure. They downgrade the specialist as being a time waster,
meddler, and troublemaker. They downgrade the specialist's reports
as being invalid, unbelievable, and useless. And, they downgrade the
educational efforts of the specialist-trainer as being ineffective, to prevent
an extension of the information network.

The value of an information transfer network cannot accurately
be quantified and does not appear as a line on the company profit
and loss statement. The Values related to cost, benefit, or performance
are considered abstractions. Some of the abstract benefits to the busi-
ness information user are:

1. Increased ability to assess risk

2. Better intelligence to reinforce decisions

3. Increased control of the company operation

4. Better understanding of all company functions.

-The creation of information from data threatens the business
user's status, pride and security. This is part of the challenge facing
the.information specialist ;ivho educates in the commercial world.

The user trainer must Ibe prepared to cope with the awe-inspiring
capability of human logic and emotion to bar the reception of informa-
tion. The logic and emotion barriers are influenced by perception and
culture. The barriers vary in intensity within each person and are
formed by prior attitudes, conceptions, fears, and fantasies.

Training another person is a human engineering task and requires
inscribing on the user's mind and heart a conditioned response to
stimuli. People crave affection, approval, encouragement, praise, under-
standing, sympathy, response, and forgiveness. These elements become
part of the trainer's stimuli. A conditioned response may be intensified
by pleasure and reward or pain and punishment.

A trainer must have an appeal that penetrates the human soul and
be able to stimulate and excite. There is a constant urge for people
to think their own thoughts rather than listen. The three listening
levels are:

1. Non hearing

2. Hearing

3. Thinking.
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To reach the thinking level the trainer will use repetition, summary,
questioning and discussion. All communication will be in the user's
business language and the specialist must always adapt information
science terminology to that level which is easily understood by the
user.

The most effective training of business information users is done
in person and not through cool communications like brochures, man-
uals, films, slides, or recordings. Personal contact allows for warm,
sensitive, interactive communication of vocal and sub-vocal speech,
eyes, faces, hands, and posture.

A successful trainer must have a deep desire to fulfil other peoples'
ambitions.

The information specialist who is training others will have an ad-
vantage if they have been a part of line management in a company.
The specialist will already have a feeling for the quality of the company
information transfer network structure. This will assist the trainer
in tailoring instruction to fit individual capabilities.

In a commercial organization, the users are members of the line
management and the information specialist arc subordinates on the
staff. In order to extend an information network the specialist must
secure the users' approval. One way is to encourage the executives to
participate in developing the specifications of the network. It is also
possible to develop data sorting systems that allow the users to assign
names to the data and provide reports that are easily analyzed.

The procedural steps used by a good trainer are similar to those
used by a good sales person. The sequence is:

1. Gain attention

2. Arouse interest

3. Create desire
4. Satisfy.

The specialist-trainer of executives must be clever in applying
methods that penetrate the user's natural barriers to written informa-
tion and be capable of assisting executives to define and analyze
complex business conditions.

A successful business manager is rarely inclined or capable of a
detailed analysis of data or the transfering of information created from
the data to another manager, a superior, or a worker.

The business information specialist who trains must know the
commercial environment and accept that information created from
data is not knowledge, wisdom or replacement of decisions and action
by au executive.

For bibliographical note see p. 211.
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FOR WHAT AND WHY TO TRAIN AND EDUCATE ? *

by -,

JEAN de LACLEMANDIERE,
Union Francaise des Organismes de Documentation - UFOD
Paris

The necessity of training information users as well as information specialists
is emphasized. The number of specialists must be increased and the training
should be partially inter-disciplinary. The users must be trained to various levels
depending on how the concept of need is defined. The author assumes that men
must be prepared to function within society and that users' training must be
considered an industry, which, through an optimal combination of production
factors, will maximise its contribution to the economic and social developments
of the country.

The decision to deal with training of information specialists and
with the education of the users of information separately can be just-
ified by practical reasons or by the introduction of a symmetry be-
tween these two functions. On the other hand, bringing these two
functions together allows us to legitimate one with tine other, and
above all, one by the other_ It is what I shall attempt to do here.

We at UFOD have already had the opportunity of speaking about
our experiment and of stating our points of view, for the training of
informers, of documentalists and for the concept of the users inform-
ation need "=.

A simple square matrix and connex graph allow us to display the
dozen or more relations which bind these four key-words. Here I
shall confine myself to stressing the importance of sonic of the items.
Frangoise Cestac having dealt with the rhetorical conditions: where?
when? how? who? by which means how much ?3, I shall try to discrim-
inate the for what? (object) from the why? (aim).

I. Is it necessary to give the trainers a special training?

Judging by the number of remarks and attitudes of those con-
cerned with information in whatever the field: scientific, technical,
economic, social etc... without having ever received any initiation, or

* This paper covers both the Conference themes and has been placed in
session II merely for editorial reasons.
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training on this matter, one is led to ask oneself a certain number
of questions.

Apart from the harmonious chorus of those who, claim and dem-

onstrate that it is indispensable to have a solid training in docum-
entation (information science) in order to transmit valid information,
one must also hear the counter-melody, and sometimes the dissonances
of those and they are more numerous who in their different
capacities: professionals, consultants, experts (all of them experts!),
committee members, senior officials who declare, give advice, assign
funds for and legislate on information problems and also seek to
solve them.

Must we admit that the perception of the problems linked to the
processing of information, the one which possesses « a content of
knowledge 0 is innate? Should one be born a documentalist? Above

all should one need to have method, order, memory, perseverance, to
be able to exercise the profession of information? For my part, I
have never had the possibility of reading a « situation vacant column »
(for the training of a specialist of information, as for any other)
which stipulates that a company must recruit someone who must be
untidy, lazy, forgetful... Several years ago, some leading scientific circles
seemed to admit (with or without the support of their psychological
services for recruitment) ti at creativity and corporeal entropy were
perfectly compatible. But,' except for several American firms which
precisely recruited candidates whose characteristics were marginal
ones, it must admitted that if among documentation or information
circles one meets people who « blow up tests 0, the latter have not
been enlisted purposely.

At different levels of our profession, we find people who have
received special training. They are few. Around these persons who are
aware that information had an objective existence, gravitate people
who have not received any special training and who, very often, do
not think it necessary to be introduced to .information science tech-
niques. Must we admit that we need to possess qualities extrinsic to
information science in order to process it validly, or that we are
facing the conditions of a « normal » distribution? For my part, I
think that Poisson's Law governs us rather than Gauss's Law. In
simple terms, some forty years ago, 0. Barenton, pioneer of manag-
ement science, expressed the same views in his « Propos d'un Con-
fiseur » ', when he wrote approximately that: « One meets the
same proportion of stupid people at an institution. for higher learning
as one does in a sector of urban transport: Of course this is a wit-
ticism, nevertheless if the practice of information science can be
undertaken by anyone, one must expect any kind of a result. It is

at this level that the confusion reaches its maximal point between
the: for what? (object) and why?
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In documentary circles, there is generally a great interest in mee-
tings for exchange of views. Even if some of them generate inform-
ation, most of them are « gossips g, which means, in more scientific
terms, zero-sum games. The saying: « If you have a coin, and I the
same coin, and if we exchange it, each of us possesses the same coin.
But if you have an idea, I another idea, and if we exchange them,
each of us possesses two ideas », needs to be expressed with a slight
difference. As a matter of fact, it does not specify that each idea, or
the two ideas may be wrong, and only an adequate training allows
one to discriminate the variants of such an algebra.

In the case of a common situation, information is not very inform-
ative and, Etbove all, has a therapeutical value. One tends always to
tell the same things, to drivel on like a thesaurus. This is the case
as regards a considerable part of technological literature, it no longer
teaches anything to those who know, it teaches much to those who
know little, and everything to those who know nothing as yet. The
last being more numerous than the others, one must be bound to
admit with the help of the means of communication that for lack
of training, anyone could be led to say anything.

The feedback system: Transmitter -Receiver, which I like to refer
to is in point of fact modified, owing to the fact that if one transfers
information it is because it needs to be disseminated, that is to say,
broadly disseminated. The impact of this information anticipated and
called for, will modify its characteristics. The game will not only be
played between the transmitter (authoi-, creator) and the receiver (reader,
or readers), but will be a three-player game: the author, the dissem-
inator (that is to say the producer in the case of mass communication,
and the informer in the case of documentation or information science),
and the receiver. One will easily understand that one cannot deal
identically with communication processes of Mersenne like scientific
communities, and great groups or societies.

Information is never neutral, and the one who transmits it can-
not easily be neutral too. During a recent international conference
I was attending' D. J. de Solla- Price, who is very well known in
documentary circles, broke a lance with one of his compatriots, whose
views had a few years ago exercised a considerable influence in the
field of scientific information, and told him « You have a firm to
defend, I have nothing but ideas ».

By professional training, we understand equality of levels and
overstepping of knowledge. Concerning the training in information
processing, it does not appear to derogate from this double necessity.
If the hawking of ideas does not always allow distinguishing right
ideas from wrong ones, on the contrary, professional training marked
with analysis and reflexion would avoid many miscalculations.
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In the field of documentation them are many rumours about a
certain number of inaccurate ideas. Most of them are disseminated
by those who have « heard of » rather than studied. Among these
very often misinterpreted ideas, information appears in the front rank.
I already have had the opportunity to talk about this problem G7,
I shall return to it, however.

Informatics constitutes a remarkable display of this alarming
proliferation of information; one of the fundamental characteristics
of our time. However I must, by the way point out that this fact
involves us in the risk of being obliged to accept the legitimacy of
the invasion of information in our life, with no possibility of discus-
sion, even when there are sonic cases where we should resist (this
invasion) rather ).han process (information). To these two divergent
attitudes correspond two definite professional categories: librarians
and documentalists. There is a confusion between information and
informatics in the measure that it is considered that informatics only
refers to the processing of information. This also explains the
« replastering » of the structures and the mixing of competences, that
is to say that a girl with a M.A. capable of filling in a punched-card
can cope or that, similarly, a documentalist (information officer)
knowing how to catalogue can later be used as a programmer'.

Marshall Mc Luhan showed that media were more valuable than
the messages they supported. Don't fall into the trap again. If inform-
ation can resort to informatics, informatics does not necessairly open
on information. It may be true that in a Ph. D. in Computer Science,
one introduces concepts such as « information science » or « comp-
utational linguistics », finally, one must know who will « use up the
scraps ».

We must agree on the fact that at the present time, docum-
entary informatics is nothing but a processing of files, owing to
the fact there is still a deliberate confusion between informatics and
computers. We are very far from the « UHH » (Untouched by Human
Hands). To maintain this confusion, there must be, on the one hand,
people who think it necessary to keep this ambiguity, (isn't it an
element of marketing?), and on the other hand, people, consenting,
ignoring or naive or who may be indifferent to the reason why? (aim)
of things, that is to say, the great majority of librarians and docum-
entalists at the bottom of their heart are very pleased to be the taps of
information flow, the real «.terminals » of computerized systems. Each
thinks he is delivered from physical constraints, but finally he is
transformed into peripheral equipment and overwhelmed with tasks
conceived in the interest of machines with no care for the human being.

Information systems are, above all, logical power amplifiers. It
is, however, to be regretted that one contrives to make the devices
talk childish languages, tinder the pretext that these languages are

441



the very essence of the most admirable logic'", particularly concerning
the interaction of Boolean logic and the contribution of linguistics to
information processing, it will be possible to refer to an interesting
study conducted as well on the level of language as on that of « sys-
tems g, the language moreover being also considered a « system o ".

In the same way that it is impossible really to « integrate» the
management of a living organization, it is difficult to harmonize a
training curriculum. In fact, what we arc able to do-day may be
useless to-morrow. To teach what to-morrow will use, gives proof of
imagination, but at the same time shows a lack of realism. A training
curriculum must necessarily be fluid (the need to establish permanent
liason between trainers and trainees cannot be too often reiterated),
which means that those who elaborate it. need to possess a certain
creativity; it is an indefinable mixture of useful and non-useful matter.
Failing which one sticks to the legitimacy of the transmitted inform-

ation; that is to say, to the fact that pedagogical action implies
pedagogical authority as a social condition of practice. However,
reducing the ratio of pedagogical communication to a simple ratio of
communication prevents us from understanding the social conditions
of its specific symbolic or specific pedagogical efficiency which particu-
larly lies in the dissimulation of the fact that it is not a « simple »
ratio of communication. It also means that we are compelled to sup-
pose the existence of an « information need o among the receivers,
which in addition would be informed of information able to satisfy it.
and which would pre-exist its social and pedagogical conditions of
production '=.

Problems of information and training arc, then, formulated in
terms of relations of forces. Failure to take them into consideration,
means we run the risk of not solving anything".

2. Must we train the users of information?

Answering affirmatively at the outset, we risk falling into the trap
of « needs ». This question forms the subject of a considerable liter-
ature, in most cases not really relating to its subject, unless it is con-
sidered from a tautological point of vim, that is to say, that to each
consummation process is automatically added a corresponding need".
We have already suggested that quite to the contrary, each consum-
mation, necessarily corresponds to a need; we have made the distinction
between needs necessities and needs aspirations. We shall recall
again that it is difficult to establish an inventory of needs, because one
speaks of necessities at a given time, and that to make an inventory of
the latter implies the choice of a very restricted portion of time, or
that it then calls into question the very existence of the documentation
organization.
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Inquiring about needs is then to inquire about « here and now »,
but we must modulate at any time, if not we shall have a vague, even
wrong image of what happens elsewhere or at another time.

For this instantaneous determination of necessities, we are not
opposed but « up-stream » we would add a preliminary study of the
field of representation (or better still of the different levels of this
field) which for instance the firm and its environment constitutes.

This way of seeing things would imply that the organization of
documentation should only be open to its public when the latter recogn-
ises that its own field of representation has be effected. In most cases
we arc wide of the mark, because we,nced.to proAre ourselves, .that
to say to justify our necessities by "asf?irafions and moreover, our aspir-
ations by necessities.

The study of the field which would allow us to estimate probable
information demands should be done at three levels:

A specific level, bound to a microorganisation. However, at a
specific level, it. is not possible to establish relations other than
those which already exist;

A middle level which allows the establishment of relations between
different fields;

An upper level of abstraction which only allows comparison with
the fields of the possible (creativity).

To these two steps: awareness of the field and-adjustment to the
necessities should follow a third step, the reduction of needs-necessities
(for tweeds-aspirations), in such a way that one must, above all, lessen
their number and importance, by improving the organizational state
of the system and « homcostasing » it. As a matter of fact, the most
efficient documentation organization is not the one which answers the
greatest amount of questions, it is the one which allows asking a mini-
mum of questions (should the theory of effacement intervene here?).
The notion of the legitimacy of the demand (or supply) of information
here appears: it is capable of telling us that it is a matter of a need
or rather a justification, a conduct, even a pretext, an alibi.

Examples of justifications through needs can be easily given in
documentation. For instance Cecily Surace points out that if terms were
simpler and included in thesauri in their specific meaning, it would
not be necessary have recourse to permutations, a way which is used
when a thesaurus contains compound or pre - coordinate words. E. Wall
already had the opportunity to underline that it was in fact a practice
of not very experienced indexers and searchers, or that it was justified
solely on account of computers Suracc estimated that it was necessary
to approach the problem on bases other than those used now or « have
we fallen into the old trap of manipulating data and producing ad-
ditional reports as a gimmick to justify computer costs? ».15
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Let us give another example of the justification of a practice by
means of a need. The fact that we cannot lay hands on original docum-
ents -which interest us urges us to substitute for them abstracts, their
abstracts. As a matter of fact, the documentary mass, its importance,
time, and cost of its understanding, determine a Ricardo-Type be-
haviour. Everyone wants to acquire information in a minimum time,
information offering a high probability of relevance, but at the same
time he runs the risk of loosing a considerable part of the inlet Illation
contained in documents.

Abstracts that- are non-redundant and do not loose information are
likely to be badly understood. And those which are well perceived,
are precisely those which have been deprived of part of their inform-
ation. Bulletins of periodicals contents and kwic-indexes are solutions
at the limit of this problem.

The necessity of saving time seems to aid the current awareness
service at the expense of the reference service. To gain time, the user is
led to short-circuit the documentation service. Ultimately one does not
know who is informed of what. The spontaneous generation of parallel
circuits of. information opposes integrated information, that is to say
integrated management.

To desire to define the needs of a group (research group or any
other one) means to a certain degree denying- any evolution of this
group. At a global level, all aspirations have the same weight. Neces-
sities are instantaneous, not aspirations. Particularly, fixing « profiles »
of scientists (researchers) is in opposition to the trends of modern
psychology. It is the contrary of the epigenetic conception. In any
organization process, there must subsist a degree of non-organization.
We believe in the possibilities of informatics, but we do not forget that
it cannot be used without a strict premeditation. Since information
processing is itself defined as the process of getting acquainted with
concepts through their different representations, considering that the
emergence of an idea lies not only in the combination of a great number
of probabilities, but also of their coincidences in time", we can under-
stand that Micheline Cousture has tried to define documentary struc-
tures which carry a signifying and signified information clue to the
epigenetic processing of a language, the creative aspect of which there
is a tendency to neglect.

The term « training » of users of information considered in the
programme of the present international conference, seems to have been
taken in its most general meaning, that is to say, as the set of processes
which educate men and prepare them for their role in society. This
definition seems valuable to us whatever the political regime or the
stage of development arc; what differs is the accent put sometimes on
the expansion of the individual and sometimes on his integration within
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a group. Education then distinguishes itself from teaching which
consists in transmitting knowledge.

We all know that the best documentalists arc really anxious to
associate with some of their functions th transmitters (authors, writers)
znd users (readers, scientists, researchers) of informations. Librarians
and documentalists wish that authors could in some way become
« good writers for memories », in other words that their production
could be stored with the minimum of distortion and loss of inform-
ation. They would like the authors to feel some urge to make attempts
at cataloging and that users formulate desires without ambiguity,
without falling necessarily into the self-service formula considered in
most case generative of entropy.

Of course, in higher education students discover the usefulness, if
not the joys, of bibliography but only when they present their doctoral
dissertation: but alongside them high school students compelled to
frequent and severe controls of knowledge while they are studying,
eliminate any information which is not strictly included in their mimeo-
graphed courses, and they already have quite a lot of things to do. As
to the self-taught, the guileless, but also without prejudice, they run the
risk of neglecting information entirely, or on the contrary of becoming
bulimic.

In reality, librarians and documentalists feel the need to explain
themselves, to speak about themselves, in order to gain recognition.
We understand their reasons, but we gently reproach them, that when
putting forward thcir feelings, when wishing to take their place in a
tough society, they are reluctant to call for recognition, in the only
language it may understand, that is, money.

This society, hard for those who suffer from it, also may be hard
for those who are part of it. In France there are 800,000 executives, a
notable fraction of whom no longer possesses the levels of technology
and competence required for the development of the country. Then
what must we wait for? A probably poor conversion towards inform-
aton techniques, the effect of which ought to be beneficial for everyone.

On the contrary, those Ntho will not choose this path, and
there will, be more and more when re-integrated into the society as we
hope for survival reasons, will try to restrain the propagation of
information in a considerable way. To be persuaded of this, is it not
sufficient to study the behaviour of retired people who have a secon-
dary profession?

Apart from the third age, and we think of those who having under-
taken or are undertaking studies which no longer correspond to the pre-
sent or future situation, are invited to « re-learn » « skills of informa-
tion». University works in this sense and so do other institutions, but
never going to the bottom of the problem, that is, without asking the
«for what»? and the «why»? So, are we to take the chance that those
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concerned with this matter might fail or that information hrhniques
do not progress. Either automatisms will progress, and people will
be confined to specific tasks, getting rapidly prosaic, or automatisms
will not progress and people will exercise their power, that is to say,
will intervene as limiters of progress.

For us, the problem of the training el users is dependent more on
morale rather than on technique. It is, above all, a general recognition
of the roles that professionals who range from store keepers to the
chairmen and to president-consultants of the greatest companies and
states can play in a given society (which is still industrial)".

But io have some chance to be listened to, one has to accomplish
the long march; one has to speak about costs, efficiency, quality, one
has to apply economic analysis to training, considering it an « in-
dustry », wihch through an optimal combination of « production fat:-
tors », must maximise its contribution to the economic and social
redevelopment of the nation."

We cannot speak here of the information product-ratio (we discuss-
ed the subject-matter elsewhere) but we must repeat that one must
make a real value analysis in order to remedy the overly weak trans-
itive character of our society, which is surrounded with division, and
the value of whose diplomas, according to the case, we magnify or
detract.

When the prefect of a French department offers a prize for an
administration position which mainly consists in cutting up pieces of
paper in order to stick them granted in a different way on
other pieces of paper, we do not think that this is really a documentary
activity, and we are not well placed to estimate whether it is right to
confer the highest marks on those candidates with a M.A. in law.

This example is not unique to our country. In Germany, for
instance, someone having studied theology is ascribed hierarchical
marks to practice the function of programmer. The ways of God arc
still unfathomable.

Man has the possibility of being informed, to be trained by school,
by mass communication media, but also in making use of a third
means which is that of documentation organizations.

Teaching through school is, up to a certain level, obligatory. Teach-
ing through qidio-visual means tries to find its way. As to the man-
machine dia..43,e's., at the moment it takes upon !tsolf the responsibily
for the diffici hies inherent in lexical information processing and pro-
grainmed teaching, that is to say, that it can but use a very poor
language.

Once these difficulties are overcome, it will be possible to conceive
a memory or rather, memories, the content of which will be perman-
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ently modified, without- however ceasing to consult them. If we limit-
ourselves to the cadres of the firm, we -,,ill notice that the crucial
problem of the dissemination of copies of documents will be solved;
with no limitation of amount and or transmission speed. But it is
easy to see that centralization of the raw information which gives rise
to the possibility of realizing in one place only, a synthesis from the
programs elaborated by a limited team of specialists, will deeply modify
the interdependence of the hierarchical levels of a firm, and their res-
pective roles. Undoubtely we may consider that tasks which are linked
to information and to the personnel who PerforAhem arc of a func-
tional type, but this does not detract from the fact that information
cannot and can never be automatic. This prospect should incite us to
think again about our « models », and make them more scientific. A
survey entitled « A magician in the firm: the .ocumentalist », gives us
the impression of wishing to deviate from this way. Of course, we
know that behind magic there is always a trick, so, may we ask our-
selves whether the people interviewed have not tried the 3-card trick on
us once more.

REFERENCES

' Lactemandiere Jean de, Ccstac Francoise. Contribution de la m6thode des
eraphes a I'enseignement de !'information scientifique. International Con-
ference on Education for Scientific Information Work. London: 3-7 april 1967.
Informations-UF0D. (120)-(11), Novembre 1966, 3.44.

2-Laclemandiere Jean de. Peut-on parlor de bcsoin d'information? Academie Po-
lonaise de Sciences. Seminaire de Varsovie: 26 nov.-2 dec. 1970. Informations-
UPOD, 1970.

3 Cestac Francoise. Exchange of trainees and Training Program:nes. International
Conference on Training for Information Work (Procedings). Romp: 15-19 No-
vember 1971.

4 Detocuf Auguste, Propos de 0. L. Barcnton. 1948. Confiseur, Ancien Eleve du
l'Ecolc Polyiechnique. Paris, Editions du Tambourinairc.

1 Solla Price Derek J. de. Some theoretical studies in science of scienc.: and
their practical implications. Fourth International Conference «Science and
Society »: a Sciency, Man and his environment ». July 3rd to 10th, 1971,
Hcrceg-Novi, Yueoslavia.

G Laclemandiere Jean de. « Les informatiques: Un pluricl singulier D. Bureau
International clu Travail. Coggres International de Sectirite et d'Ilygiene du
Travail. Geneve: 30 juin4 juillct 1969. Informations-UF0D, 1970.

:Laclemandiere Jean de. A propos de l'automatisation documentaire. Courrier
de la 'Normcilisallon, (212), mars-avril 1970, 110-113.

Laclemandiere Jean de. Reflexions sur ('information documet taire. Journeys
11T:tulle de l'informallquedocumentaire. C.P.T.-I.R.I.A., Bordeaux: 14-17 avril 1970.

"Intervention de Madame Schmidt, Procus-Verbal de la Commission Technique
de l'INTD. 21 avril 1971.

10Moch Raymond. 1971. L'homme informatifie. Paris, Ed. Robert Laffont.
" Cousture Micheline. 1971. Langage et thesaurus de la rhochrematique. Mdmoire

pour robtention du cliplome d'Ingenieur: Theories et Systemes d'Organisation
du Conservatoire National des Arts et M6tiers de Paris.

447



12 Bourdieu Pierre, Passerun Jean-Claude. 1970. La reproduction: Elements pour
true them* du sysame d'enseignement. Paris, les Editions de Minuit, 1970.

13 Laclemencliere Jean de. L'informationformation permanente. Communication
fahe aux g Assises Nationales des Entreprises», Conseil National du Patronat
Francais, Lyon: 21 octobre 1970.

" To g.ain an idea it is sufficient to refer to the feature: Information needs and
uses in science and technology. Annual Review of Information Science and
Technology, Encyclopedia Britannica Inc., Chicago.

' Surace Cecil!: J. The displays of a thesaurus, / rapport P. 4331, Rand Corporation,
Santa Monica, California, March 1970.

;" Le Thanh Khoi. 1967. L'industrie de l'enseiimentent. Paris, Les Editions de
Minuit.

1- Mesnil-Grente Simone. Un magicien dans l'entreprise: Le documentaliste. La
vie Francaise, (1362), 16 juillet 1971, 1-2.

PROF. J. de LICLEMANDIERli, an Engineer, is Vice - President of the Societd Frangaise
de Chrdiologie, Secretary General of the Union Francaise des Organismes de
Documentation, Director of. the UFOD School of Information Science, consultant
to Companies and International Organisations, Professor, School of Anthropology
and the author of many papers and articles.

448



INFORMATION REVOLUTION
OR REVOLUTION FOR INFORMATION

by
MICHEL J. MENOU,
Department. for Documentation,
National Information Centre for
Business Productivity (C.N.I.P.E.) *
Paris

The a information explosion » obliges society to organise the circulation of
scientific, technical and economic information (STEI) items in the same way as
any other economic activity. This is the industrial revolution of information.
STEI is a weapon in the struggle for economic and social advantages. To improve
the circulation of STEI items the-largest possible consensus among members of
companies and societies and their effective share- in decision making and social
progress must be ensured. This is a political revolution. As STEI is regarded
not as a product similar to another but an intrinsic part of the individual's
value, new patterns of information exchange are bound to cause worry. A cultural
tevolittion is thus needed to help the development of suitable ideas and behaviour.
In training for information work it is essential to stress that the setting up of
suitable STEI communication chanter's calls for profound caanges in society and
individuals and is thus more-or-less consciously rejected.

IntrOduction

The following remarks are not based upon systematic studies but
merely on rather trivial endeavours in day-to-day information work.
As a matter of fact, they are related to the phenomena which take
place in the French society but one Might. possibly find for them a
wider field of .application. .

Information scientists and officers.may think that such consider-
ations Ware o_ utside their usual concerns.

But it seems to us that information problems, and particularly
training for information work, have to be dealt with in a much more
comprehensive way if one looks at effective results.

The einfornzation explosion » leads to an industrial revolution within
the infovitation field.

The changes which occured in industrial society regarding the
production of goods and later of services have naturally affected the
field of scientific, technical and economic information (STEI) where

* This paper only reflects the author's personal views and does not involve
any responsibility by his organization.
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their effects became increasingly perceptible during the last twenty
years.

The deep transformatiOns which resulted for STEI tare usually
characterized by:

wealth and variety of STEI items;
rapid change of STEI items;
multiplicity of information sources and users;
high financial value of the possible applications of STEI items.

Though all the inferences of this « information explosion » have
not always been drawn, indeed, far from it, ideas and implementa-
tions about information items handling have consequently evolved to
some « industrial » patterns. This movement was, as a matter of fact,
closely bound up with the development of computers and reprogra-
phic devices.

The number of information and documentation centres thus in-
creased, as well as their processing capacities, large documentary
systems were set up and the facilities offered to users were diversified.

The importance of STEI regarding either its mass and its value
and the means alloted for its processing, though they still are all but
sufficient, allow us to speak of an « industrial revolution » of STEI.

As all its characteristic features are the everyday worries of infor-
mation scientists and officers it is presumably not necessary to insist
on them

This revolution is mostly seen in STEI as well as in other sectors
of activity a purely material phenomenon:

technological upheavals;

considerable growth of quantities.

Technical skill and adapted investments are thus supposed to
enable us to control it.

For this reason most efforts in studies or implementations are
directed toward the inner part of STEI systems as for instance index-
ing languages, data processing systems, etc...

Even users studies, dealing with the relationship between users
and STEI systems, tend only to refer to the structure of these systems,
though, ithas indeed been imposed by material and technical contingen-
cies. Little consideration is given to ttsers' social environment and the
proble'ms of values.

In the field of information less than in others one could not believe
that meaningful quantitative changes have no qualitative consequence or
that science and _technique are a good in itself operating in an ethereal
world ruled by mathematical logic.

450



Looking not only at the making of more or less elaborated infor-
mation items but at the completion of useful work, the effective circu-
lation of information items must keep our attention much more than
the tools for their storage and retrieval.

We would like to stress two kinds of social factors, among the
numerous ones which have to be taken into account. Though they
seem to have a particular importance, we tend not to say too much
about them, maybe because they are embarassing.

Information a weapon in the struggle for economic and social ad-
Va121 ages.

Information items can be defined as knowledge on the move. With-
in a society where change is permanent regarding either technical
social or economic factors, they are the main kind to knowledge.

Knowledge determines the ability to act, that is to say, the greater
or lesser aptitude to secure security and prosperity for oneself. For
each cell of a society, whether it be a large group (a company for in-
stance), a little group or an individual, STEI items are the only determin-
ing factor of success as they have no substitute.

Information is thusfar an important weapon, if not the absolute
one, in the competition among the cells of society. This fact is pro-
bably the first explanation of information retention.

The less winning cards in other domains that an individual or a
group holds, the more he has to fight with the STEI items he controls.
Those who do not occupy a ruling position could only stand up when
keeping mastery over the information items they alone detain and
which are essential for their chiefs. Conversely the more information
items a leading body holds, the more its power is strengthened.

On the other hand, the greater the consensus is within a group
about its values and goals, the less acute the rivalry among its mem-
bers, the' more easy and comprehensive the communication of STEI
items. To share information items means to share the power.

A first contradiction must then be pointed out in this respect.
In various degrees and forms according to the sector of activity or
the society, individuals and groups have conflicting basic opinions and
interests, compete with each other and consequently tend to limit the
number or mutilate the content of the STEI 'items they are commu-
nicating.

This still occurs when self:sufficiency is no more suited for STEI
items than for any other product. The age of Big Numbers is neces-
sarily the one of the division of labour and co-operation.

451



Man's traditional perception of STEI items induces irrational behaviour
in their communication.

Irrational behaviour in STEI items communication (by irrational
we mean what runs counter to efficiency of work) cannot be explained
as the result of this single dialectical relation between power and in-
formation.

The Big Number explosion, which characterizes our age, has given
rise to another contradiction, if not crisis, of a far more noticeable
importance.

The amount of information items which is needed by each indivi-
dual to carry out even trivial tasks is such that he increasingly depends
on external sources and collective institutions. For the first time in
a millenaries-old history, the storing and processing capacity of his
brain is no longer sufficient. Such a situation is a totally new and
traumatizing one.

In fact knowledge, whether acquired by heredity or experience,
is consubstantial to each individual. It contributes to a larger extent,
if not exclusively, to his value. The transmission of knowledge is not
limited to putting information items into circulation. It implies a
full personal commitment of the issuer. This causes it to appear very
frequently as an initiation of filiation.

The traditional communication pattern requires some adhesion
or intimacy between issuer and receiver of STEI items, and the keep-
ing of a relationship among them, mostly like a dominating-dominated
one. It barely is suited to the present mass of STEI items or to modern
working conditions. Neither is it preserved when the transmission
uses collective channels.

Using specialized collective institutions (information officers, do-
cumentation and information centres, etc...) means for users a kind
of de-personalization.*

The fact that information will more and more rely upon the social
division of work and what we may call « the socialization of memory »
(data banks, large literature files, information networks) calls for
profound changes into either social ideas and practices.

The three revolutions of information.

The amount of STEI items presently produced and the conditions
of their use in modern societies make it necessary that STEI be organ-
ized on a rational and economical basis, as other activities are.

* Non directive users' interviews suggested to us that it may be interesting to
compdre the description which could be given by two identical samples
of ts. Iyoup of users of the personal qualities and skills of the proles.
sional for one sample, of the information man for the other one, in order
to verify the hypothesis of a dissociation of personality.
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This is the industrial revolution of information for which tech-
nical training on new processing and organizing methods is needed.

But, as far as STEI is a modality of power practice, its widening
and effectiveness suppose an effort to transform economic and social
structures in order to reduce antagonisms and ensure that every one
can take a really responsible part in the society.

According to societies, it is a more or less important political
revolution.

But if these transformations are to be really worthwhile they.
have to be accompanied by significant changes in mentalities, in the
image and practice of the tri-nomial . man-knowledge-environment ».

This is a cultural revolution.
As regards the last two features we do not think that many re-

sults are likely to occur within the coming years, or centuries.
But we do indeed believe that no undertaking and no training-for

STEI is worthwhile unless it has taken into account the above-mention-
ed contradictions and at least tried to tackle them through the various
possible approaches, within the very small margin between old-
established habits and change acceptance.

Information scientists and officers must however be conscious of
the fact that their discipline is a corrosive one for the established
order. The rather poor status where they often are confined may
result, all things considered, from an unconscious defensive reflex.

Miciim. MuxotT was born in France in 1942. lie graduated :n public admi-
nistration, economics, law and political science at the University of Paris. His
experience includes: preparation of the -proposed United Nations international
institute of documentation on housing, building and planning; development of
economic and social documentation in France and information user's training
as an adviser of Centre national d'information pour la productivite des entreprises
(CNIPE); working out of a list of descriptors for science and technology in
Morocco as an UNESCO consultant. He is member of the board of « Association
frangaise des documentalistes et bibliothecaires specialises» (ADBS) and one
of the persons in charge of the training activities of this association. His
publications include «Le transfert des connaissances, de l'autoconsommation a la
production de masse» in «Problemes theoriques de l'informatique», vol. 1,

FIDIRI, VINITI, Moscow, 1968 in English and Russian, pp. 41-64, «La problema-
tique des systemes internationaux de transfert des connaissances scientifiques
et techniques » in « International forum in informatics », VINITI, Moscow, 1966 in
Engii.,i1 (Docum.:rits of '.he 1968 FM Congress). pp, 717-238 and «L'oraanisation
du transfert de connaissances », in «Bulletin de Seoretariat des missions d'urba-
nisme et d'lzabitat », Paris, no. 65, Avril 1971, pp. 15.21.

453



THE TRAINING OF USERS OF .THE FRENCH SCIENTIFIC
AND TECHNICAL INFORMATION CENTRES

by
IVAN G. RENAUD,
Centre de Documentation de Parmement
Paris

The reasons for the need to bait: the users of scientific and technical inform-
ation centres are discussed, and in connection with the courses described in the
paper, an explanation is given of the way in which the convincing of senior
executives of the importance of information systems, the initiation of young
technicians, scientists and researchers in the use of information and the teacher
supply and training problems are conceived.

The authors has written this paper in three capacities:
as Director of a multi-branch French Information Centre responsi-
ble for forecasting and meeting the requirements for professional
information of a group of civilian or military Departments, Esta-
blishments and Companies employing a total of over 200,000 people;
as the organizer of a working group, consisting of the Association
Nationale de la Recherche Technique (National Association for
Technical Research), to organize firstly the training in informa-
tion work of the technicians using our technical information organ-
izations and secondly the conversion of engineers or research
scientists wishing to guide their career towards information work;
and also as editor and promoter of a programme intended for
young executives; whether engineers or research scientists, who
are not yet experienced in the art of information.
I intend to show you in the form of evidence:
why we were led to promote this action in favour of present or

i.
information... prospective user executives of scientific and technical

organizations;
how we planned and achieved this action;
under which conditions its success can be guaranteed.

I. Why did a training Programme seem to be necessary?

Daily observation of the attitudes of engineers or executives with
regard to the large information centres led us to note the following pas-
sive features: .
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These Centres are little used by the executives themselves. One
mainly finds company information officers there.
few executives consult indexes,-files and library records themselves.
Only a small number ask to be sent personalized descriptite
information. Document or document photo-copy orders are always
made on behalf of the same users.
Our contacts in workshops, laboratories and drawing offices show
that information requirements are scarcely felt and nearly always
badly expressed.

These attitudes, evidently harmful for companies which may thus,
in vain, repeat research or produce equipment unsuited and products
wrongly designed with regard to competition, are even more so for
the whole country, both with regard to its economy and to its Na-
tional Defence.

The reasons for this attitude seem to be clue to the following
facts:

Secondary schools and universities do not teach their students
how to develop or keep their knowledge up-to-date by organizing
their own information.
Information languages are esoteric for users; information circuits
Pare unknown to their) or seem to them to be unattractive.
Information products are too copious, redundant, whilst containing
serious omissions.

This diagnosis led us to think that we should take action at once
with regard to our executives, engineers or research scientists, firstly,
to teach those beginning their career in industry how they can be best
informed and how they should inform others; and secondly, to pre-
pare a few more senior. executives who agree to promote our infor-
mation programme in their department.

For the senior executives, this entailed a consultant activity last-
ing a few hours monthly for the benefit of their colleagues and also for
the benefit of professional information officers whose efficiency needed
to be increased.

II. How we planned the first training programme mainly intended for
Jwfior executives, engineers or research scientists.

Taking into account the above-mentioned observations, we felt
that we should make those concerned assimilate a number of practical
procedures. The objective is to train them to:

identify their present or future work difficulties, or further to
define the required improvements, because these preliminary steps
are necessary to locate their information requirements;
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express the nature, volume and level of these requirements and
their purpose;

state the sources of information most appropriate to their prob-
lems: address directories, descriptive documents, collections, pub-
lishers, various organizations;

to organize their personal information (selection and annotation
of reading material, contacts to be maintained, document index-
ing, filing and query information access);

to improve the diffusion of their thoughts Or of those of others by
a clearer: presentation of reports or surveys, by a more methodical
preparation of seminars or papers, by a constant contribution to
information work.

With the objective of providing for those concerned a method and
not a mere intellectual polish, I designed this course programme, based
on the experience I gained from those I taught and from what I had
prepared nearly twenty years ago for the practical further training of
Executives (coming from the TWI). It is given to groups of eight to
ten trainee executives or supervisors.

The role of the organizer of these groups is to make the partici-
pants discover a methodology by presenting typical cases, and then
to have this methodology applied by the trainees to cases taken from
their current work, urging them to correct their methodological errors
on their own, until they have completely acquired the necessary « savoir-
faire » or know-how.

This programme consists of six group sessions lasting about two
hours, spread out over three weeks, and, of two consultant-interviews
between each trainee and the organizer who conies to visit them for
one hour between the session. It also implies following up the training
supervised by the trainee's superiors in the months following the course.

Illustrations, manuals and printed documents are used as teaching
media so as to better implant the recommended procedures in the
trainees' memory. The instruction can be given in a meeting room of
any Company or even outside the Company and preferably, in a pleasant
environment lending itself to reflection and thought.

A manual serving as a guide for the instructor has been fully drawn
up under my supervision after consultation with over twenty-five spe-
cialists of the ANRT (Research) and of the ADES (Librarians) after
examining the most recent documents dealing with these matters.

This manual is timed. It mentions, stage by stage, the moment to
use each teaching Medium, the exercises which have to be done, the
documents to be presented and any visits that should be organized.

Experiments carried out in various companies have enabled us to
perfect this manual. Revision will be continued in the future so as to
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make future trainers benefit from the experience accumulated by all of
the instructors.

In a similar manner, and under my leadership, the ANRT work-
ing group has planned the second programme intended for the users,
also future co-operator advisers. This programme, which is designed to
be taught in ten three-hour sessions, was prepared by Mesdames
Bunodiere and David.

The first programme, for junior executives, obviously has a large
potential clientele. In France, for instance, it should theoretically be
taught every year to the 20,000 executives passing from our universities
to industry, while the second programme for co-operator advisers,
should concern about a twentieth of this number, in other words, for
France, about one thousand qualified executives.

III. Conditions of application and effects expected.

It goes without saying that in order to teach, you need instructors.
If we decide, for instance, to train 10,000 executives annually, we must
organize ourselves to plan one thousand annual sessions of ten execu-
tives. A score of full-time professional instructors could fulfil this task
but we feel that it would be preferable not to use such an exclusive
scheme.

As it is preferable to have instructors with a good knowledge of
the environment, the habits, and even the requirements of their future
trainees, I feel that it would be better to look for a major part of our
future instructors among the executives of the professional circle con-
cerped, asking them to provide this instruction only on a part-time
basis. We could thus look for our instructors:

either among organizers of other executive training courses who
would agree to teach the art of information with the help, if requi-
red, of the company's information staff, as demonstrated by the
French Coal Board Scheme;
or among technically trained information scientists whc would agree
occasionally, to be the instructors of their prospective customers
as demonstrated by the Institut Corps Gras;
or else among users who are already co-operators who would agree
to associate with their activities as advisers the task of training the
collaborators it will be their duty to advise.
There are thus many possible schemes. The main thing will always

be to find a man or a team combining sufficient teaching skill (so as
to teach and conduct a meeting), sufficient documentary know-how and
scientific and technical knowledge approximating the knowledge of the
trainees.

Once the instructors have been appointed, they also have to be
trained. This is the duty of the senior instructors. I am provisionally
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assuming this capacity in addition to my usual duties. The prospective
qualified instructors are trained in two one-week sessions. Once trained,
the instructors should plan their instruction sessions, publicize them
and get volunteer and .firmly decided trainers, and(here is the point) this
is where another used arises: the need to convince senior executives.

For them, I have prepared a booklet entitled « Self information
for low-cost imovation ». Company Directors and « Deciders » will find
in it, in dialogic form, a demonstration of the enrichment that a well-
adapted information system can provide for their company and for
themselves. They will also find therein practical suggestions for better
information and for organizing, on a company or professional level,
an information system. Finally, they will find in it a reproduction of
the instructor's manual.

I hope this booklet will soon be translated into all the european
languages.

I should like to mention too the action taken in France by the
CNIPE to promote further the self-information concept.

For the general audience, I have a film produced by my Documen-
tation Centre entitled « The three ages of documentation ».*

It is perhaps too soon yet to mention the effects of this training
programme. Its planning however has already enabled information offi-
cers and engineers with different outlooks to come closer to each other,
to perfect their methods and to convince each other even more of the
vast possibilities of a well adapted information system.

When all executives know how to be informed, companies will
know their prospective markets better; they will innovate more usefully
and less expensively; the standard of living of their employees will
rise and the social atmosphere will improve... This is not a. dream:
it is an objective which we must ourselves attain by informing com-
pany directors, by agreeing, temporarily, to be organizers by methodi-
cally educating company executives, university students and members
of large associations.

It is up to each of us to take the necessary action.

* Copies of this can be made.

GIIN. lynx RINAUI) (France) the former Director of the Centre d'Essais
cn vol D'istres has been Director of the Centre de Documentation Francais de
PArmement since 1967. Since in the course of his career he has been responsible
for the training of the personnel of a large technical organism, he is still
particularly interested in the problems of applied training and specialization
particularly for clocumentalists and the current and future users of documen-
tation. At the request of the Association Nationale de la Recherche Technique
and an Association de Bibliothdcaires he set up a Group responsible for working
out the correspondent training programmes. He is a member of the Comitd
National de la Documentation Scientifique et Technique and takes an active
part in the creation of French documentary resources. He is the author of
several publications and a film entitled « Les trois ages de la documentation ».
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THE ORGANIZATION OF TRAINING AND CURRICULUM
FOR STUDENTS AS FUTURE USERS OF INFORMATION

by
IVAN WIESENBERGER,
Department of Information Science,
Charles University,
Prague

This paper presents the organization and methods for training students as
future users of information. It considers students of universities and other insti-
tutions of higher learning. The aim of this training is discussed and the notion
of their information standard is explained. Different forms of this information
training are outlined. The problem of producing the right teachers and text-
books for this training is considered. Some experience with the various training
programmes is mentioned. A curriculum for this information training with prop-
osed division of special courses and excursions is included.

In the category of future users of information we can discern pupils
and students. This paper will discuss only the organization and meth-
ods of training students as the future usdi's of information. It con-
cerns students of universities and other institutions of higher learning
(students in natural and technological sciences, social sciences and
humanities).

1. Introduction

The information training of different categories of students should
strive to increase first of all their information standard. The infor-
mation standard of these students corresponds to their knowledge of
and ability to acquire, accept, understand, transform and disseminate
information to which they have a potential access and which they
should use in their activity.

Thus they should be familiar with the institutions where the neces-
sary information sources can be found and know from what informa-
tion sources the relevant information can be drawn and how it can
be put to a practical use. Furthermore they should know how to
produce new information and understand the way it is disseminated
to further users. At the same time they should have at least some
knowledge of psychological aspects and scientific methods connected
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with information and other intellectual activities. Last but not least
they should be acquainted with the general tasks of information work
and information science and recognize the importance of their co-oper-
ation with information workers.

Taking into consideration the knowledge and capabilities that the
students should obtain during their information training, the conclu-
sion is reached that their whole programme of information education
should be composed of the following three parts or levels:
1. Technology or methodolgy of the use of the information institu-

tions (how to use the information institutions and what 'kinds of
institutions).

2. Technology or methodology of their own information work (how
to acquire, transform and disseminate information Sy the students
as future users).

3. Technology or methodolgy of 'the intellectual work connected with
its hi:Ida:nen:ill psychological aspects and scientific methods.

II. Forms and time implementatiov of information training

The first problem arising from this three -part information train-
ing programme is by what sort (.;,f forms and kind of time division
should this be carried out. The above mentioned teaching programme
could be taught using some of these four approaches:
1. by the introduction of information science into the general curri-

culum for the duration of about thirty hours (this form is proposed
by FID/ET Com:nittee);

2. by means of special short courses with a duration of only several
hours (for example five times, for two hours);

3. by means of an internal intensified 'course with a duration of sever-
al days (for example three or four days);

4. by integration of information science into some of the other sub-
jects (division and implementation 9f its content into either two
or three different courses).
All four forms of teaching information science (lecturing on infor-

mation work) should naturally be completed by several practical exer-
cises (seminars) and by excursions to some of the information
institutions. Apart from lectures, exercises and excursions, some films
about information work may also be used for teaching and it is also
recommended that some short practice in various, namely special infor-
mation institutions, be arranged for students. Through this experience
the students should also learn to make their own (personal) documen-
tation.
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The content of information science (information work) could be
taught by being implemented variously into the general curriculum. All
three above-mentioned information methodologies could either be taught
together as a special subjects as for example, « fundamentals of infor-
mation science », « introduction to information science », « method-
ology information », etc. or separately in combination with other sub-
jects. The FID/ET Committee recommends that the information ma-
terial should not be divided but be taught as one subject which coul:
be placed in the first or second year of study.

III. Teachers mid textbooks for information (raining.

The second problem of the organization of training for students
as information users is by what sort of lecturers/teachers and with
what kind of textbooks the proposed teaching programme should be
carried out.

The following could be considered as possible lecturers/teachers
for information training.

1. Highly experienced and qualified librarians from university, scien-
tific or special libraries (for the first part of information method-
ology).

Information specialists either from central information institutions
or special information centres (for the second part of information
methodology).

3. Teachers/lecturers from either information or library departments
(chairs) of universities (for all three parts of information method-
ology).

4. Teachers/lecturers from other special departments (chairs) of uni-
versities (for the second and third part of information method-
ology).

It is naturally supposed that all the above-considered teachers who
should lecture on any Dart of information methodolgy to students as
the information users, must know their topic of information method-
ology and must have some pedagogical approach to the students as
the information users.

Because of the lack of teachers with this knowledge and with
those capabilities it would be necessary to organize special training for
them (a special course for teachers who intend to train information
users).

The question of which kind of text-book should be used as material
for the teaching of information methodology (for users of information)
is rather complicated. The same book or text which is used for teach-
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ing either librarians or information workers, or scientists is not accep-
table. A special book or text which is either already or would be
specially written for information users must be employed. Because
of the fact that such kinds of books/texts, with a few exceptions, do not
exist, it would be necessary to prepare them. Their content should
either be combined (all three methodologies together) or specialized (a
special text for each methodology). The combined methodology could
be written by some teacher from the department (Chair) of information
science of some university, the first divided methodolgy by some special
librarian, the second by some information specialist and the third one
by some special teacher from a university. The FID/ET Committee
recommends that special text-books for the users of information, which
should be worked out by the FID/ET working group for users, be
prepared.

IV. Curriculum for information training.

Considering' the proper organization of information training for
students in different, universities and other institutes of higher learn-
ing, it seems most useful to implement information science in their
general curriculum as one subjeCt (course) called either d fundamentals
of information science » or ,: methodology of using scientific informa-
tion P. This subject should be taught either in the first or second year
of the general curriculum according to the scope of the whole study
programme at the university concerned.

According to the above-mentioned conception, the whole methodo-
logy of information science necessary for the students of .different
universities as users of information, is divided into three main parts
which are taught during one semester as one subject (course). The
two-hour weekly courses should include lectures, exercises, excursions
and other activities connected with information training of users. The
proposed division of special courses (lectures) and excursions concern-
ing methodologies of information science, needed for students as users
of information, includes the following survey:

1. Aim of the information training for students
as users of in two hours
(importance and role of information train-
ing for students as future users of informa-
tion)

2. Information science as a newly developed
disciplifw.

(notion, content, importance and task of a
newly developed inter-disciplinary science)
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3: Scientific information and its role in modern
life

(origin, structure, communication, aim and
task of scientific information in various hu-
man activities)

two hours

4. Sources of information and their value for
users of information

(generation, catTfories_ and possible utiliza-
tion of inforniation sources, holdings and
files for different users of information)

four hours

5. Information systems as effective means for
co»nnunication of information

(notion, structure, surrounding categories
and functions of information systems and
sub-systems)

four hours

6. information institutions as organization for
htfor»lflii0H Wilke

(main categories and general organization of
information institutions with their different
services for information users)

four hours

7. Information workers and users of informa-
tion

(function of information workers and users
of information and their mutual co-opera-
tion)

two hours

S. Methods of acquisition of needed informa-
tion

(catalogues, files, reference, journals, biblio-
graphies and other means which help the
users of information to find the relevant
information)

two hours

9. Mechanization and automation of informa-
tion work

(main features of mechanization and auto-
mation of information. work and its output
applied by the users of information)

four hours



00

10. Psychological aspects and scionific methods
of intellectual work
(psychological and scientific methods applied
by users of information to their acquisi-
tion, transformation and utilization of infor-
mation and to management, research and
other creative work.

a:.

four hours

thirty hours

DR. Ins Willsts Nucum (Czecoslovakia) has been active in information science
since 1943. His practical activity included foreign trade, (information for
marketing), heavy industry '(information for machinery and for atc,mic energy)
and the State Technological Library. Since 1965 he has been Senior Lecturer of
information and since 1970 also a research worker in informatics at the Department
of Information Science, Charles University, Prague. Before and during his
professional activities he has studied law, economics and certain aspects of
technology and philosophy taking a law degree (ML) and a scientific degree in
Philosophy (PI-ID).
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CONCLUSIONS OF THE INTERNATIONAL CONFERENCE
ON TRAINING FOR INFORMATION WORK

1. That, appreciating in particular UNESCO's efforts in establishing,
the UNISIST programme, the attention of governments should be
urgently drawn to the importance of documentation and information
activities for their own work, and to their responsibilities for encour
aging and providing the necessary resources for the organization and
development of training in information work.

2. That in every country the special needs for trained personnel in
all the different sectors (libraries, documentation centres, data banks
with or without use of computers) be made the object of current and
constantly updated study and evaluation.

3. That research and development studies on information processes
and systems should be carried out in close contact with teaching and
research institutions. In particular, institutions of higher learning,
especially universities, should be encouraged to establish such efforts
as rapidly as possible.

4. that .,basic training in methods, techniques and functions of
information work be given in common to all branches of the profes-
sion, wherever this is possible, and that specialized training be based
on that common ground.

5. That basic teaching of the use of information sources and media,
and of information transfer processes, be introduced into the school
curricula at the earliest possible stage; and that, to make this possible,
facilities should be provided for school teachers to follow theoretical
and practical courses on information science and technology at instit-
utions of higher learning.

6. That no graduate leaves a university or college without the know-
ledge enabling him to get access to, and make use of, the information
sources necessary for his scientific or professional work.

7. That authors be made aware of their double function as producers
and users of information, and of their responsibility to fa '.ilitate the
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use of information from the moment it originates and to participate
actively at the various stages of information transfer, including prob-
lems arising from the needs of information processing machines.

8. That there should be undertaken psychological and sociological
studies related to a) processes of requesting, selecting and assimilating
new information by users; and b) current pedagogical research on the
processes of intelligently transferring knowledge by teachers.

9. That, to overcome the situation that library and documentation
(information science) schools, run by different organizations and in
different countries, issue certificates and diplomas which are similar
in wording but reflect different levels of professional knowledge, the
competent international and national organizations should understand
their responsibility to evaluate the different certificates and diplomas
and issue a concordance which should clearly show their correspond-
ing levels.

10. That, in agreement with the relevant recommendations of the
UNISIST Conference Report, stressing the need to ascertain user requ-
irements before embarking on extensive programmes to stimulate the
development of new kinds of information services, UNESCO be asked
to encourage, via contracts, appropriate studies by the professional
organizations.

11. That, in agreement with the UNISIST Conference Report, existing
programmes for training the users of information as well as -infor-
mation specialists and information scientists should be encouraged
and made mutually known, by means of clearing houses for the ex-
change of information concerning these programmes.

12. That, in all these programmes, in order to comply with the
multilingual character of publication, the teaching of 'living foreign
languages should be included.

13. That regular refresher courses for documentalists of all levels be
recognized as a necessity equally urgent as the training of new per-
sonnel, and be carried through in parallel with initial training. These
courses are indispensable, because of the rapid development of methods,
techniques, systems and services, and should be open to all those
already trained as Nvel 1 as to those exercising functions in the infor-
mation field without having been trained previously.

14. That special attention be given to the development by competent
organizations of concentrated training courses for those who, although
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not practising documentalists, are nevertheless responsible for infor-
mation centres or services; this would include administrators, govern-
ment councillors, executive directors, senior managerial staff and
the like.

15. That due attention be given in training courses to two aspects
of management: a) information as an integral part of management,
including training for management; and b) management techniques
as an integral part of courses in information science and technology.

16. That programmes for the training of information workers should
be oriented towards the future, taking into account the rapid develop-
ment of documentation techniques and the changing needs of users:

17. That courses be established for the training of qualified persons
to become teachers for courses in information work, especially in
developing countries; and, in addition that all possible- support be
solicited for the creation of the international institution for advanced
training of teachers of information work, in particular for meeting the
needs of developing countries, as envisaged in the programme of FID.

18. That ali organizations in this field, national, regional and inter-
national, should establish Close contacts with each other in the early
stages of planning their projects, and that appropriate mechanisms
be established for this purpose, and also for authoritative represen-
tation in international programmes.

19. That all existing and projected efforts in the field of standard-
izing terminology of information and documentation on an inter-
national level. should be made public as quickly as possible. The differ-
ent efforts should be co-ordinated and directed towards the establish-
ment of an internationally agreed, standardized terminology in the
field of information work, in close cooperation with ISO.

20. That information on all approved standards in the field be made
widely available, and educators encouraged to use such standards as
teaching aids.
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CLOSING ADDRESS

by
The Hon. MARIO ZAGARI,
Minister of Foreign Trade and Chairman of the Istituto Nazionale dell'Informazione-IN;

Ladies and Gentlemen,

We have reached the end of our conference and the time has come to
take stock of its achievements. I think that we can all agree that the
occasion has produced some really worthwhile discussion which has,
indeed, "at times provoked some really lively exchanges. Experts in the
various sectors have sought to identify the nucleus of the complex
problems we have considered here, We are, of course, all in a certain
sense the producers and users of information and consequently con-
cerned in the debate. But it is, above all, the specialist who has been
affected by the growing multiplication of the sources of information
and it is the informatics technologist who must be capable of provid-
ing the effective support that the former needs and has the right to
expect.

Thus in these :last Jew very full days we have witnessed a discus-
sion that has run on two parallel lines. On the one hand, the traditional
documentalists and librarians have acknowledged the need to extend
their activities to techniques that are new to them, on the other, speak-
ers on all sides- have recognized that the development of information
and its techniques imposes to as.' dramatic degree the problem of
manpower.

Documentalists have had to accept the fact that in recent years
the rapid development of science and technology has called for new
ways of classification, processing, retrieval and dissemination of inform-
ation and that what has been achieved so far is inadequate. They have
discussed creatively and pragmatically the ways and means to tackle
this situation.

In general, all those concerned in information science, practitioners
and users, have come to realize that without manpower we are in
danger of finding ourselves with pilotless machines and that the skills
required from system designing to programming and the operating of
computers take time to acquire and perfect. In effect, the often ex-
pressed fear that Machines could be developed of such a degree of self
government as to invade man's traditional .phere of interest is now
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being discounted. Here we find ourselves facing a typical problem of
our times. The rapid advances of a technological society mean that the
rising generations must learnt to live with and dominate the machines
and hence they must be provided in good time with the store of know-
ledge and the experience they will need to do so.

Both at their simplest and at their most complex, machines are
the product of creative intellects and need to be manned by persons
or expertise and ability if they are to used effectively and to full
capacity. As things are at present, it is no exaggeration to say that
we have the machines, we recognize that they are capable of virtually
unlimited development and of adaptation to a vast array of different
applications, but we lack the manpower. The most damaging effect
of this situation is the immediate negative repercussions it has on
the productive processes, and the resultant danger that humanity will
not reap the potential benefit it should for its advanced technology,
thus seriously retarding economic growth.

Humanity therefore faces a profound dilemma; on the one hand
it rightly has expectations from the expansion strategies its skill has
made possible, on the other, no increase in the national income will
occur unless there is more widespread and appropriate use of the
available means.

Education and training, then, are of paramount importance, and
for this Governments must shoulder the main responsibility. Professor
Arntz made a sound point when he observed that a modern democracy
has a duty to its citizens of providing a constant and controlled flow
of information. Failure to do this or doing it badly must lead to the
very real danger of depriving a people of their spirit of initiative.

It is hardly necessary to emphasize how great is the harm that can
be done to a community which suffers from the monstrous manipul-
ation of information which occurs. in a dictatorial regime. It is for
the public authority to educate and to do it in a responsible, ob-
jective way.

An interesting example comes from the United Kingdom where
some five years ago the Government entrusted the National Computing
Society among other bodies, with the promotion of training man-
power. The Centre now has a staff of 200 and has functioned most
effectively. More than a thousand persons at managerial level in ind-
ustry and administration have been given computer appreciation
courses. A national certificate in systems analysis in .co-operaton with
the British Computing Society has so far been awarded to some 1700
students an impressive figure in so short a time. And among other
developments instruction in the new electronic techniques has, to date,
been introduced in 165 secondary schools.

In my opening speech I referred to an equally effective French
initiative and this brings me clearly to the answer to the question
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posed above. Only a public organism can be entrusted with such
responsibility. It is for the state, above all, to ensure the training of
the necessary specialists in information science in time and in suf-
ficient numbers and embark at once on the necessary studies for
assessing the manpower on a short and medium term basis and, as
far as possible, a long term one as well. We well know that where
a science policy has made possible the attainment of sound results,
it has been the political will that provided the motive force. Appreci-
ating that science and technology could serve to achieve certain amb-
itious objectives, the resources, the men and the programmes needed
to attain them were procured. The same must occur in the case of
information. The control of the sources of information its storage
and dissemination can become a reality only if there is precise polit-
ical commitment in this respect. The technology of information must
have its place in a country's planning..

Another element has clearly emerged during these days. Inform-
ation, by its very nature has an international dimension. The drama
of our times the tragedy is the splintering of the world into
rich and poor areas. The former tend to increase their richness and
to become integrated in large homogenous power blocks, the others,
inspite of development aid and insipient industrialization, are tending
to become poorer and are facing extreme difficulties in containing
and reversing this process. Too many things are lacking to enable
them successfully to follow in the track of those that head the race.
Information is an important factor in this situation. I personally
fully support the recommendation contained in the UNISIST Pro-
gramme, according to which international information systems must
be developed to the maximum and that attention shoud be given to,
the desirability and feasibility of internationally-oriented training and
educational assistance programmes, which should involve the pooling
of resources and the setting up of regional educational institutions.
The developing countries are already aware of their information prob-
lems, their need for national and regional systems and training schemes.
As a paper from a FAO expert reveals, in the Third World at least
a million documents are in danger of being badly used . or entirely
ignored for lack of a dissemination system. Governments in the ind-
ustrial countries then ha,.. responsibility not only for information
dissemination and training in their own countries but also for aiding
the emergent countries to tackle their even greater difficulties.

Finally I should like to return, briefly, to the Italian situation;
indeed I feel bound to do so as a result of what has been said during
this meeting by all the Italian speakers. So far it is claimed that the
answers that have been given in our country to this complex of prob-
lems have almost all been negative or at best half-hearted. It must
be conceded that this view is substantially correct. The public admin.
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istration has, in fact, failed to take a lead and we have gone ahead
as best we can in an unplanned, chaotic way and, as long as the state
fails to shoulder its responsibilities we cannot hope for an im-
provement.

The state must be prepared to take some reasonable risks
the country cannot afford to lag behind the other industrial countries
which already have informatics and information policies, many at an
advanced stage.

The lesson we can draw from this is instructive; when society is
compelled to adapt to new innovating processes the state has a
decisive role, to play. Responsibility lies with the politicians, the men
of government, the public administrators for the evaluation of the
advantages that can arise from innovation and for the elaboration of
the necessary policies and programmes, for the funding needed and
the establishment of the requisite institutions. Today we are witness-
ing a general upheaval in development strategies. Countries and
regions which up to a short time ago played a small part in such
processes are now very much on the scene and the situation is ex-

tremely fluid. The world, even if not in an entirely _linear way, is
tending to enlarge its markcts and integrate its cultures and technol-
ogies, to expand its procluctive.activities and draw into the expansion
circuit an ever increasing number of countries.

Therefore responsibility for long-term planning cannot be evaded.
The time is more than ripe for the coordination of the pressent un-
planned, sporadic initiatives in a coherent information and inform-
atics policy.

In my opinion a public body for informatics should be created
and should without delay investigate the decisions that ought to be
taken, to press for and guide their implementation. Such an organ-
ization should be provided with a sufficient degree of autonomy
although working in immediate contact with the government author-
ities. We feel the need, as do other countries, for a really active
agency with a limited but highly expert staff guaranteed the possib-
ility of taking effective action.

It is true as our own speakers have said that it is no
longer possible to ignore the insistent requests coming from below.
The goodwill efforts that we in INI also have promoted in an attempt to
rouse the attention of the public authorities are no longer of much
use and it is certainly not a matter of producing a few vague pages
in a national planning document. -

We have reached the moment of decision. Either we must at
once begin to plan and co-ordinate or allow things to go an develop-
ing as at present with all the attendant disadvantages. Naturally I
see no alternative to the former. I am convinced, and I am not alone
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in this, that tiie longer such an answer is postponed the greater the
price the country will have to pay.

Ladies and Gentlemen, in the name of INI, I must thank you all
most warmly for the valuable contribution you have made in focuss-
ing attention on the problems of the training of informaton workers
and users and the opportunity that you have thus given to restate
authoritatively to Italy the problems of information. I am certain,
looking beyond our purely domestic problem, that the conference has
provided an excellent vehicle for a reciprocal knowle.tige-of each other's
difficulties, policies and needs and for a worthwhile exchange of views.

I particularly wish to express my deep appreciate to the FID for
its inestimable help in bringing to Italy experts from all parts of
the world, and to offer my thanks to all of you that have taken part
in this conference for the contribution you have made of your ex-
pertise and experience. I sincerely hope that you will feel that our
meeting has served for an indepth study of the themes we have
tackled and that their results will give rise to further fruitful activity.
My very best wishes and those- of my collaborators in INI go to
all of you.

Lastly I should like to thank the ItaloLatin American Institute
which by giving its hospitality to our conference, has once again
shown its awaveness of the problems of modern society from which,
most certainly, the developing countries cannot be excluded.
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CLOSING ADDRESS.

by
Prof. Dr. H. ARNTZ,
Vice President of the International Federation for Documentation F.I.D.The Hague

Ladies and Gentlemen,

I say that the documentation situation in Italy during past years has
very often been a concern for us in the HD and, I know, in other
international organizations too.

That this state of affairs has notably improved in recent times
is certainly due to the creation and the activity of the National
Information Institute and, I should say, also to a new interest on the
part of the Italian Government for the problems of information and
documentation.

When we worked on the Organizing Committee for this Confer-
ence we could see that under the Chairmanship of Minister Zagari
and the strong guidance of Dr Firm° this Institute for Information
succeeded in establishing contacts and liason everywhere, entering into
the heart of international docurrientatioii problems and services and
gaining a wide knowledge of documentation in the world, thus finally
giving Italy a wide place in these international efforts.

I must say that it was the greatest pleasure to work with you
Dr Firrao, who really became our friend and with all of your col-
leagues and with you, Professor Caracciolo with your constant read-
iness throughout the organization of and during the Conference to help
towards its success.

I know that neither you Dr Firrao, nor your collaborator, Mrs
Lubbock English by birth, Italian by adoption slept for many
nights. A special word must go to the latter for the editing of the
wonderful volumes of the Documents in Italian and in English, an
admirable feat of editing, printing and translation, all done in the space
of two or three weeks and in our hands well before the opening. This
was marvellous work. Thank you very much Mrs Lubbock and your
nice daughter sitting there who was always at our side with her ready
help during the days of the conference.
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I must confess that we were, in fact, afraid that there might not be
sufficient interest in Italy and elsewhere to bring such a conference to-
gether here, but we have all seen that, on the contrary, there is very
much :nterest for these important problems and that delegates from

;4 all parts of the world have undertaken long journeys to discuss these
vital questions during three days of intense work.

But the discussions would not have possible if the ladies and
gentlemen behind you, the simultaneous interpreters had not done such
an excellent job and been willing to work on so cheefully beyond their
normal hors - tonight, at his late hour, they are still with us. I ask
you then to thank especially our simultaneous interpreters.

Ladies and Gentlemen, we must not forget that we have a marvel-
lous meeting and I want to thank you once more, Dr. Firrao, for having
made this highly useful event possible and the Italo Latin American
Institute for its generous hospitality

I think that we are all agreed that we have done some hard but
good work. The proof of the commitment of the participants and the
profound interest shown for the problems under discussion lies in the
fact that we have sat here, in this hall hour upon hour, day after
day, at work, and that so many of us are still here so late this evening,
after voting with conviction and a sense of common interest the final
conclusions.

I think that one of the factors that ensured the success of our
conference from the outset was the warm welcome we received and
the care with which we have been looked after; this gave us at once
the feeling that we were in a very friendly atmosphere and has created
the ideal climate for our work and our discussion.

All of us have experienced here not only a great interest in the
problems of dozumentation, but also profound reciprocal unders-
tanding.
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CLOSING ADDRESS

by
Dr. RUGGIERO FIRRAO,
Vice Chairman, Istituto Nazionale dell'Informazione- INI,
Rome

I small only say a few informal words because, I must, confess,
I am very tired.

This conference has been for us an important effort, since it has
enabled us to act as hosts, here in Rome, to a large number of
persons, specialists in the fields covered by our meeting, who in com-
ing here have shown great confidence in us. Confidence, because our
Institute is still very young since it was founded two years ago
through the efforts and enthusiasm of a group of private persons who
had recognized the importance and the urgency of the problems of
information private persons of the most varied professional and
cultural extraction, united in the belief that the time was more than
ripe for action in our country.

From the outset, we felt that our Institute could make a most
useful contribution in bringing together for discussion as wide an
international group of experts as possible in an attempt to advance
the effective development of information and documentation, which
have had and will continue to have such influence on the industrial
and scientific sectors. In other words, to help the achievement of
more effective results in the world of productivity.

The conference has, indeed, been for us a motive of great satis-
faction since we have seen here in this hall, persons who have come
f-om far and wide, discussing in a spirit of fruitful collaboration the
problems, the theory and the ideas of training in information work
and agreeing, after searching and lively discussion, a series of con-
clusions that we consider to be of the utmost importance.

Their importance is, perhaps, more political than technical since
they arc mainly aimed at shaking governments out of that state of topor
into which they are apt to fall when confronted by problems of
this type.

Especially in our country, as you will have heard not only from
the Hon Mario Zagari but from all our other national speakers al the
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conference, there is as yet virtually no real awareness of these
problems and our Institute works daily to make a contribution, even
if small, since our means are small, to it'y and overcome this situation.

I should like to close this meeting by exteiding our heartfelt
thanks to you all. In a particular way I want to express my grat-
itude to the FID l.cat..se it has given us faith ii, ourselves, more
indeed that we realind that we had, when they .entrusted us with
the task of organizing this Conference..

My thanks go to Professor Arntz who has not only been a valued
collaborator but a most sincere friend, and to Dr Sviridov who
sadly was unable to he with us on this occasion, but who'was one
of the first to give us this trust. I recall him with affection and
gratitude.

I also want to thank Mr Pirog and Dr Foskett, for acting so
efficiently as general rapportetx and for the contribution of his great
culture. Lastly my thanks must go to Professor Caracciolo who has
been at our side at all the !nosh important moments of the organiz-
ation of this conference.

Finally I want to thank all of you who have given us your friendly
support and ake leave of you in the hope that we shall have another
happy occasion for meeting together again in the not too distant
future.
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THE CONFERENCE - SUMMARY OF THE WORK

The Conference was opened on Monday morning, 15th October, by
the lion. Mario Zagari, Minister of Foreign Trade and Chairman of the
Italian National Information Institute with an Address which is printed
in full at the beginning- of the volume. He ended by reading a greetings
telegram to the delegates from the President of the Italian Republic,
the Hon. Giuseppe Saragat.

In his -welcome, Ambassador Carlo Perrone Capano, Secretary of
the Ita lo-Latino American Institute which had kindly lent its premises
to the conference and given hospitality to some of the South American
participants, said that today, technological progress. was being made
at an overwhelming rate and, in the communications field alone,
innovations were making. their appearance that were capable of over-
turning all the traditional means of information communication. But
this progress, be it remembered, has hidden, ususpectcd dangers and
certainly informatics-, if not well understood,' could easily transform
itself into a systemr capable of destroying the very progress that it
ought to guarantee: Hence it was a matter for satisfaction that experts
from all five continents, including a strong cone agent from South
America, had conic here to consider and find practical solutions Tor some
of the vital issues underpinning the gigantic work of the selection and
storage of knowledge in full respect for human liberties. This could
only be assured if, in all the inforniation sectors, men endowed with
the necessary qualifications and formation are available to control the
machines that human genius has created.

The Chairman of the opening session, Prof. Caracciolo di Forino
then spoke on behalf of the Hon. Camillo Ripamomi, Minister of
Scientific and "Technical Research, absent from Italy on an official
mission, in which he emphasized that the theme of information had
today becoMe fundamental. It was no longer mainly he preserve of

na narrow circle of scientists and technicians but was now. from many
aspects also the vital concern of politicians and men of government.
Recognition of the value of information was leading- to a change in
research itself.. Information was beginning to be seen as one of the
basic requirements of humanity as was so oppo. rtunely recognized by
the UNISIST project. The theme of the present conference, which
follows 'a little Are than a month upon the UNESCO Conference
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launching UNISIST, comes within one of the core aspects of the project
itself an aspect which is of determining value for the success of the
entire programme: that of the formation and education of specialists
and users of information. This very timely Roman gathering of -world
experts and practitioners in the field- would, Minister Ripamonti hoped,
through their in-depth discussions and appraisal make a major contri-
bution by indicating not only to the scientific community, but also to
public opinion and politicians, the road to follow for the solution of
these priority problems of such relevant political, economic and social
importancd:

The Conference work was divided into the two sessions in which
the papers are presented in the present volume: 1. Training of Infonna-
lion Specialists and 2. Training of Information users.

SEsslox I

Monday, 15th November 1971: Chairman: Prof. A. Caracciolo di
Forino. Rcpporteur: Dr. D. J. Foskett.

Tuesday, 16th November 1971: Chairman: Dr. A. Wysocki. Rap-
porteurs: Dr. V. Slamecka and Mrs. L. Vilentchuk.

The work of Session I was appropriately opened by Dr. IL-Wysocki,
Head of the Division of Scientific Documentation and Information of
UNESCO in charge or: the UNISIST project, who introduced his paper
and informed the delegates that at the conference two new major
projects were proposed: the establishment of an international centre
for training personnel and the constitution of a fellowships pool, avail-
able for lecturers and users. A further important decision vas taken
to extend the scope of the UNISIST system to cover agriculture, me-
dicine, the social sciences and humanities which, in effect, means all
the fields of human activity. The final Report had now been sub-
mitted to UNESCO's Director General f..)r elaboration in the Budget
to be put before the next General Conference.

Dr. Wysocki was followed by MI-. van der Brugghen, Actina Secre-
taryGeneral of FID, who presented the paper on « Educational Issues
in the FID Programme » by DI-. F. A. Sviridot', the former Secretary
General of 1711.1 who had resigned in October. Mr. van der Brugghen,
in particular, drew attention to some current FID projects undertaken
with the support of UNESCO including a manpower study in documen-
tation and .library services, a survey of major training trends and the
establishment at the Hague of an International Academy for Documen-
tation and Information Science to train teachers particularly from the
developing countries. Future plans include regional seminars in de-
veloping countries, the professional recognition of documentalists. and
the harmonization of curricula and degrees in different countries. The
speaker also stressed the importance given by FID to training tools,
particularly. the publication of text books and training courses.



Mr. W. Pireg, the Director of the Polish Institute for Scientific,
Technical and Economic Information, FID Councillor and Chairman of
the FID Committee for Education and Training, commenting on his
paper, outlined the Committee's extensive and ambitious programme
for 1971-72, which includes the elaboration of model programmes for
the training of different user categories ard, in collaboration with other
FID Committees, of syllabuses on Computer use in documentation, and
the project for FID/ET's participation in the implementation of the UNI-
SIST programme. He pointed out that in course programmes the em-

. phasis ought to be placed on future developments rather than mere des-
criptions of present practice. Mr. Pirog ended by stating that the
mittee did not regard its co-operation in the Rome Conference as end-
ing with the meeting itself, but intended to include the conclusions
reached here in its future activities and working programmes.

Monday afternoon's work was opened by Prof. Dr. H. Anizz, Vice
Chairman of FID, who amplified his paper on Government responsibi-
lities in eleven important points upon which so much of the discussion
before and after their presentation was centred. Summarized briefly
they are: 1. the important contribution to progress made by the establish-
ment m the US early in the century of library schools at university
level which met the increasing demands for bibliography and documen-
tal), services; 2. information policy in many national plans tends to be
restricted to informatics. The information that must be put through
the computer process can only be the responsibility of specialists in the
areas concernc-l: Hence the same attention must be given to training
scientific de umentalists (qualified in certain subject fields and docu-
mentary m -Mods) as to computer personnel; 3. the same observation
applies to user profiles. It is the specialist (i.e., chemical, medical
etc.) documentalist that must provide the specialist in the same field
with what he needs. Any programme overlooking this group is doomed
to failure; 4. granted that information science has now become the
most valuable of human resources, it follows that governments must
guarantee the highest possible level of all those dealing with informa-
tion; 5. since information is now an integral part of science policy
whose elaboration is and must be the preserve of governments, the
State must produce a high level information policy which again depends
on the level of trained personnel; 6. the OECD seminar on government
responsibilities for information in industry (1970), in considering the
categories of information to be provided (economic, marketing, fore-
casting etc.), identified training as one the responsibilities directly or
indirectly the concern of governments. Adequate public funding is
essential in this context; 7. due to the growing complexity of informa-,
:tion problems countries are increasingly realizing the need to -begin
information user training in secondary schools; S. if teaching is to
,begin in secondary schools the onus will be on governMents to provide
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the necessary staff. Such teachers will have to be trained in universi-
ties and colleges alongside other subject fields and to do this informa-
tion science and techniques must be give due attention in all high
school programmes. 9. Top management and senior civil servants
who are responsible for setting up information systems, even if they.
never practice information themselves, have great responsibilities in --
this field. This calls for brief appreciation courses covering both com-
puter science and information techniques. Successful courses of this
type are being provided in certain countries; 10. it is desirable that the
responsibility for training documentalists, librarians, information and
computing specialists which now tend to be the task of very varied
ministries should, taking into account_ the different exigencies of various
countries, as closely as possible come under the educational and science
ministries; 11. in view of the increasingly international nature of infor-
mation and its systems, governments should bear in mind the- need to
achieve some degree or harmonization in training courses nd stan-
dardization or at r-,st co-ordination of national information policies
and practices.

The lasf invited speaker of the day, Dr. C. van Dijk, Head of the
Library and Scientific Information of the Royal Netherlands Academy
of Arts and Sciences and formerly of the Royal Dutch Shell, in reference
to the title of his paper (cc Managerial Responsibilities in Information
Training ) observed that although he had deliberately chosen to speak
of responsib:iity at the level of industrial or business management,
nevertheless, lie felt that there are no fundamental differences between
managements dependent on and responsible for information in industrial
firms, government orga,dzations or scientific institutes. In this context
lie mentioned that especially in the larger industrial concerns, because
of their more flexible organizational structure they have been earlier
in organizing a flow of information in such a way that decision making
on the basis of evaluated information coming from a- variety of sources
is guaranteed. Here governments still frequently find themselves at
a disadvantage because of -their traditional hierarchical organizational
structure which too often results in comparmentalization and frag-
mentation of information.

Dr. van- Dijk went on to stress that management should recognize
that information, just like the other elements of a firm, is a business
aspect in its own right, for the proper functioning of which competent
staff should-be recuited and that therefore management must make
clearly knoiv its needs for qualified personnel. It should, in return
provide good career prospects within the enterprise. He ended by
pointing out the distinction between documentalists on the one hand
and systems experts on the other. The need for human skills will not
be eliminated by the introduction of sophisticated machinery: in parti-
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cular for analysis and evaluation of information required by manage-
ment.

The second part of Session I was opened on Tuesday -morning
(Nov. 16th) by Prof. Alfonso Caracciolo of the Italian National Research
Council, speaking on the A University Training of Information Specia-
lists He said that the purpose of his comment was not to suggest
any final answer but provoke discussion on a new discipline, albeit
with ancient roots, which has yet to be adequately defined. Referring
to the Italian situation in particular, he observed that the rigid struc-
ture of the university system was i:1 adapted for the formulation of
the type of education needed in a field for which a much more flexible,
much more modular structure, capable of division into levels, was essen-
tial. This inevitdbly presented very grave problems for the new sector
with such a large interdisciplinary base.

In general, he distinguished three main areas of training: general
professional training in information work, training of discipline oriented
experts and training of research oriented informations scientists. In
this connexion he suggested that information science can be considered
as the intersection of three large areas: library and documentation
sciences, computer and telecommunication sciences and management
and systems sciences.. Information science is not only of a composite
nature but is also the-basis to all other disciplines and areas of activities.
This can be repr-sented in a diagram. showing information science
(with its three main constituents) as an independent discipline ilitersect-
ing all other disciplines.

He ended with a strong plea for quaiity and above all flexibility
as regards changing the educational structure as required in order to
keep pace with progress and take accumulated experience into account.

In the afternoon Madame Francoise Cestac, Administrative Director
of the Union Francaise des Organismes de Documentation spoke about
the exchange of trainees and training problems particularly as regards
the developing countries. Summing up she said that differential train-
ing should be given so as to avoid transmitting too advanced techniques
to mentalities not ready for th,:rn and every effort made to avoid a too
rigid framework. Whereas first year courses given by UFOD are con-
fined strictly to documentary functions, an effort is made in second
year courses to extend study to the problem as a whole. She observed
that the principal characteristic of the teaching given by UFOD is that
it is based on a peclagoaT which is ;lot directive but rather in reference
to the problems of associated disciplines.'

Prof. Jadwiga Marchlewska of thNtitute for Scientific, Technical
and Economic Information of Warsaw, surveyed the problem of mi-
nimum internationally agreed standards in, information training. _In

referring to the cc Model Programme of Courses for Scientific Information
Workers, of which she is one of the authors, based on the analysis of
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the curricula of twelve countries, she said that the starting point of
these was the thesis that the major goal of Modern active information
is the transmission of information in the most efficient way, from
creator to user, in conformance with the user's needs. This requires
knowledge of present and expected future, needs in the light of users'
fuctions and actual activities. On the basis of these .assumptions, Prof.
MarclzIewska went on to divide the activities of scientific xvorkers into
three main groups and to outline the rnimum curricula for training
of thae categories.

Finally Dr. A. Tchakkinaklachi'v, of the All Union Institute for
Scientific and Technical Information ( VINITI) of the USSR, presented
the paper on « Training of Information Scientists in the USSR » by
Prof. A. Mikhailov, Director of VINITI who was unable to attend, and he
himself described two UNIDO, UNESCO courses for developing and
South American countries held respectively in 1970 and 1971.« Unless the
problem of 'training in information work is solved, lie observed, we
can hardly expect to make any progress at all in information- work.
Consequently one of the main tasks of the conference is to °outline the
principal directives in the training of information specialists ».

Questions on individual invited papers were followed by the brief
introduction of submitted papers by the authors present (Farradane,
New)nark, Muzzzaroa and Novakova (presented by Muzzzarova), Ad-
derle (present by Ellison), Morelli, Stajano, Lacle»zendiere, Lupoi,
Bottle, Vejsova, Raben and Fortier (presented by Fortier), Wersig, Can-
nata, Heaps and Heyortlz (presented by Hayorth), Brimelow, Kee-
nan, Oneslo, Malan, Veenhuis,Marcel van Dijk, Porello, Pinto, Werngren,
Lebowitz, Cruzeiro, Califano Tentori, Fava Messina). These papers were
presented in groups following the invited papers to which they
were linked.

The main lines of the discussions that followed, which were very
largely participated and wide-ranging, are briefly summarized here.
Training policy, methods and courses at various levels came under close
scrutiny. There was general consensus for the point made by Prof.
Aria:. that all efforts in this field depend on governments recognizing
the importance of information and documentation for their work and
accepting full responsibility for the training of the teachers that will
be needed if teaching information is to begin, as was urged on all
sides, in secondary schools or even earlier. Currently the shortage of
teachers in both specialist and user fields was a severely limiting factor
for the development of training programmes. Such teachers needed to
be trained in colleges or institutions for the training of teachers along-
side other subject fields, so that they can begin user training for their
pupils at an early age (Bottle, Farrat:ane, Pietsclz Pirog and others).
The meaning of the training of teachers was raised. Was it a matter
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of imparting factual knowledge of the subjects or training in
teaching techniques, presuming the subject is known? (Vilentchak).
In this context Prof. Ceccato suggested that perhaps the pro-
blem of the teachers of teachers had in part been solved because
every teacher is, in fact, the product of many teachers who have im-
parted their knowledge to him. Opposing Mrs Vilentchak's distinction
Mr Pireg pointed out that. there were two aspects of training teachers:
training users in schools and colleges and training teachers for infor-
mation courses.

On the question of training, Mri Farradane considered that the
stage of specialization had not yet been reached, since the foundations
of the discipline have not yet been consolidated. He also thought that
it was undesirable that the UNISIST programme-should envisage separ-
ation of theoretical information science and the practical work of infor-
mation specialists. These were taught together in the UK. Mr Wysocki t
ansN%ered that UNISIST did not advocate premature specialization,
but recognized a distinction that already existed in educational pro-
gammes in different countries. Experimentation of different methods
and approaches were ad- .sable for comparative studies.

Miss Frfaik drew attention to two studies now underway at OECD
on the -training and education of information specialists: a survey on
curriculum analysis of US. and European courses and a forecast of
manpower needs in the information field.

A good many speakers showed concern as regards university train-
ing, with the relationships and distinctions between librarianship, docu-
mentation, information systems design and computer science, the inte-
gration and separation of training in informatics and documentation,
the intersection theory, the administration of educational program,
mes that transgress traditional disciplinary divisions of universities and
the need for tailoring the design of programmes to the specific condi-
tions of individual countries and even institutions. It. was recognized
that traditional discipline-bounded structures are Static, failing to res-
pond rapidly and flexibly to the objectives and processes of contem-
porary science, whereas modern education requires the development
of programmatic and administrative mechanisms which are adaptable
to the dynamic, multifaceted structure of science and knowledge in
general .(Wersig, Laclemendiere, Cya, Couture de Troismoms, Porello
Farradane, Caracciolo, Ellison, intervening).

The importance of the close links between teaching and research
and of research and development of information systems was unders-
cored, and an extended discussion on the role of informatics developed.
(Informatics being understood in the generally accepted West European
use of the term). Informatics is part of information science and should
be integrated into training curricula. The same nttention should be
given to scientific documentalists as to computer specialists and the
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same holds good as regards user profiles. Computers can never replace
man, they are a highly valuable tool and should be used for what they
were made for and human staff used for specifically human tasks.
(Arntz, Pietsclz, Farradane, Jackson, Ellison and others).

Attention was given to the personal characteristics 'of students,
and there was some support for the view that they should be
selected for documentation and information- work in relation to their
psychological and mental approach to, the work. More consideration
needed to be given to personal qualities such-as versatility, initiative and
spirit of service in the selection of students and a training system
devized to bring out and develop quality and perspective (Farradane,
Vilentchuk, ran der Brugghen, Mazzuclielli, Fava Messina).

On the specific question of trainintz courses and exchanges for
developing countries in relation' to Madame Cestac's paper, speakers
referred to the importance of the psychological aspects- of training
programmes, particularly as regards the human relations and commun-
ication between hosts and the trainees, the inadequacy of the infor-
mation generally supplied on the trainee's special interests and economic,
social and political background and the necessity f721- further
continuing contact with the trainees after their return taiAheir own
country and, if necessary, technical assistance, (Keenan, Paulo). In
reply to the Turkish delegate, Mrs Tenzer, it was stated by Prof. Arntz that
that the FID programme, like the UNSIST recommendations, envisaged
regional courses for groups of countries where a single 'raining lan-
guage can be used. In 'this way the most effective work has already
been done in South America. On this basis it is possible to find lec-
turers acquainted with the working languages and documentary pro-
blems and, above all, physically and mentally prepared tq go to devel-
oping countries and teach there. It was FID policy that basic training
be given in the pupils' own country.

The vexed question of terminology was well ventilated and it was
urged that two major projects by ISO and UNESCO now underway
on the standardization of information terminology should be co-ordin-
ated and made public as quickly as possible. Even at the present
Conference the absence of clear definitions onoccasions .resulted
in lack of clarity.

Session II.

Thursday 18th November 1971: Chairnzan: Prof. H. Arntz. Rappor-
tears: Mr. W. Pirog and prof. A. Caracciolo.

Professor Victor Slainecka, Director of the School of Information
and Computer Science at the Georgia Institute of Technology, opening
the last day's work, made three main points regarding the implications
of training scientific users from the aspect of science today: 'first the
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growing evidence of the existence of behavioural laws in science, one
of which is the tendency to. form small scientific elites responsible for
much of the activity in science and for impact on its further develop-
ment. These elites communicate within and among themselves but
rarely outside. The broad mass of non-publishing scientists rarely
communicate among themselves but need to communicate quite heavily
with the elites. Consequently in the training of information users, the
serious communications problem thus created has to be recognized
and solved. In his second point Prof. Slamecka considers user training
in the light of the change that is seen to be occuring from discipline-
oriented science to problem-solving science. In his view, at present
information services do not have the capacity for solving these multi-
disciplinary problems. Large libra- ies of scientific procedures (gener-
ally _called computer programmes) are noW being built up. Thus it
appears of greatest' importance that, in user training, Sttlieli,S of
science and engineering recognize the c.7istefice of these and are given
the tools for accessing them. Thirdly lie pointed out the current great
imbalance between the vast number of problezns and the very limited
problem-solving resources of science, necessitating the augmentation
of human problem-solving processes by machines and automation. This
will probably lead very large and complex - problem solving systems
to assist the huma.. problems-solvers indeed there are signs that these
are already being built. Therefore it is essential to take a"long-term
view of training users and to broaden our concept of information to
include both the extremely important procedures and the statement of
these in algorithmic form and also training in the use of present
arc! luture information processing devices with which the scientists of
the future will be working.

Dr. Gorgy.Rozsa, the Head of the United Nations Library, Geneva
illustrating his paper on the "Information Needs of the Social Sciences"
ended with a comment on the terminology of science and the scien-
tific character of information work. At this conference, as elsewhere,
he said, library science, information science, communications science,
computer science, systems science and so on were frequently mentioned.
In his view it is possible to distinguish different levels of scientific activity
and science but not all scientific activities are sciences. It would seem
that most of the subjects that have been mentioned during the confer-
ence are situated at the level of scientific activity, at the level of research
but are not, in the strict sense, sciences, Of course science has a double
meaning; it means an activity and, an organized process of research and
it also means the results of this process, a certain knowledge, action and
discovery. But the most important product of the communications
science, the library science 'and the information science is information
and not a new product, not a new study or discovery. But even if infor-
mation work is not called a science it is not inferior to scientific activ-
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ities. Surgery, for instance, is a very imptItant profession but it is not a
science, it is a scientific-based activity. Tlrrefore, concluded Dr Rozsa,
there seems to be every reason to recomroend a restrictive use of the
term science in relation to information activity and a major self-control
and even self-discipline.

Mr Kjeld Minim, Director of the Danish Information and Tech-
nical Service considering user profiles in industry, said that training
the information user in industty must depend more upon an under-
standing of the concept of the industrial enterprise, of the innovation
and communication processes and of the evaluation for decision making,
than oil information and documentation systems. Conceptual thinking,
or, in other words, business analysis trains staff members in the identif-
ication of the need for information, it provides training for the defin-
ition of problems, for po iiing the right problems and evaluating infor-
mation and not documents. Many investigations have shown that innov-
ations are very seldo6). the result of documentation documentation
plays a role of providing background for reliabli.ty. In industry it is
very important to establish; within the company a communication pro-
cess where a great number staff members are involved with the evalu-
ation of information from the sources. Unless the individual is involved
with the evaluation himself, the attitude of « not wanted here » will be
developed instead of developing, a hunger for information.

In the afternoon Dr. D.J. Foskett, Librarian of zl Institute of
Education of London University tackled the theme of « User Psycho-
logy ». In illustrating his paper he underlined the value of psychology
for a deeper understanding of the learning processes and the nature
of concept formation. All modern work on concept formation empha-
sizes the value of the intellectual pattern that ;s formed in the
mind of the user. For this reason, he said, in his paper he had
chosen to use the personality, matter, energy pattern. The tensions
arising in the paradigm or commonly accepted pattern and the multi-
plication of tensions, that is, the research results which are not
satisfactorily explained by the existing paradigm or accepted pattern
thinking must be explained only by the creative scientist, and it is

we who tell him what the paradight is so that he knows when he is
departing from it. ThiS is a sort of problem solving; namely, the
identification of failures to explain the phenomena by the paradigm.
This sort of phenomena is common to all fields and hence it is in all
fields that we find the need to establish a structure of concepts witltin
the mind of the user a structure that .makes sense to him.
Workers in the humanities and the social sciences have just as much
need for information services as the natural sciences and technology.
The information process must not be devalued to a simple search for
reduction, but rather tend to stimulate the human mind to project
ideal structures on the future. The ultimate goal of human endeavour
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is not merely the change of information into knowledge but rather
the change of knowledge into wisdom.

On the subject of « First Steps in Users' Training >>, Mrs Lydia
Vilentchuk, Director of the Division of Training and Publications of
the Israel Centre for Scientific and Technological Information, said
that very little had been achieved in the field of professional training
in information work. She considered that the training of information
workers is still very haphazard and has not produced the standards
of knowledge expected from a trained worker in information on various
levels. As a consequence the curricula vary not only from country
to country but even n the same country from Institute to Institute.
This can in part be explained by the fact that students have not
received the prelimin, ry .and elementary knowledge of the use of
information and have had to embark blindly. They are unfamiliar
with even the most elementary tools of information retrieval. So
when a student starts out in the information or any other field he has
to begin ilyst of all to acquire the habits and the tools of intellectual
work which very unfortunately his school curriculum has not imparted.
And the amount of knowledge to be imparted at university level in all
disciplines is growing. Thus she urged that training in information
use should begin as early as primary schools.

Prof. A.1. Illikhailov's « Training of Information Users », the last
invited paper of the Conference, presented by Dr. A.C. Tchakmakhtchev,
describes the nature of the courses given to information users in the
USSR and discusses the reason wIty correct and timely training of infor-
mation users is-essential for the further progress of science and tech-
nology.

Following the same criteria for Session I, submitted papers in
Session II were presented briefly by the authors present (Jackson,
Menou, Renaud, Wiesenberger, Arciivete, Cva and Ceccato).

The ensuing general discussion also touched on some of the
points raised in Session I, this time from the aspect of users'
training. On curricUla, methods and requirements for user training,
referring to Prof. Slamec!;a's and Mr Klintoe's papers, Mr Farradane
said he would like to bring training down to a practical level. There
were two types of users to train or help: I. the schoolchild and the
university graduate. We should teach the child to \\ appreciate the
value of knowledge and the intelligent use of libraries. tit a university
a minimum of 4,6 hours per year was necessary for advancing ideas
beyond the schoolchild stage. At his university an attempt Was being made
to establish such training for all students but the problem is to get
the faculties to agree to allow even this small amount of time in their
curricula; 2. the working scientist and other professional people need-
ing information. The information,Specialist will he needed for a long
time yet (particularly in developing countries). He can talk in the
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user's own language and help him more effectively because he can
understand his problems by direct communication. The user faced
with the machine is in a very different situation. He will, unless
he is very knowledgeable, be sitting at the console of an instrument he
does not understand and provide feedback when he does not know how
to change his enquiry when the first results are wrong. Man cannot
be replaced by the computer and there could no justification for
suggesting that it might be made to think. If we continue to force
information into the strait-jacket of the computer, we shad continue
to distort. it: hence the need for continuing study of the user and his
thinking processes so that information systems are in harmony with
him, and not acting against him. Prof. Sla ;,._cka rejoindered that
he certainly had not, implied that the modes of operation of humans
and computers are identical. « Knowledge utilities as described in
his paper would play an important role in the future augmentation
(trot replacement) of human problem- solving in science and other
disciplines ». And in this context he considered the comment and
suggestion that much organized attention be given to the study of
the formalization of the human problem solving procedures is absolu-
tely right (Laclemendiere) Prof. Slamecka also accepted Mr Wersig's
observation in connection with the idea of tl ,.. invisible college postu-
lated in his paper, that there is a need to study and impart to users
techniques for group communication. Much research in the modes.
of information transfer is also desirable. On information transfer
Prof. Silvio Ceccato pointed out the difficulty of d,rawing conclusions
concerning the exchange of information due to the recurring shift
between objectivity and subjectivity. He suggested the need to find
ways to- attach labels to the source of information in order to take
further steps towards a more objective approach. Support was forth-
coming for the point made by Dr. Zelleino Ferreira Paulo that the
extension of formal education by continuing education was an absolute
necessity, that a broad range of approaches to user education is
essential raid that the selection of educational mechanisms in parti-
cular situations (institutions, countries), should respond to given needs
and characteristics in these situations.

Dr. Wysocki said that it seemed to him that humanity's main
existing resources were: I. natural t,:sou ,cs, 2. knowledge resources
and 3. human resources. Since natural resources tended to decrease
and knowledge resources to IncaIse, it would seem necessary for
human, talent to be directed more and more to exploring the scientific
information knowledge resources. Therefore he fully endorsed Prof.
Slamecka's view concerniug the necessity for user training. Other
points made were that there was a marked difference in the attitude
of scientists at different levels conct_ming printed sources and inC sing
services and special c, urses were required. for such services (Harvard
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Willims), instruction tended to be more acceptable the user when
given by someone within his own background and preferably same
peer group (Bottle) and courses for information users W. ,q1d alrways
be- necessary until information use is included in general education
curricula (Wiesenberger). Mr C. van Dijk considered that. the gap
existing between information services and potential users (the scientists
and research workers), which we attempt to bridge by training the users
and the information intermediaries, should not exist. _He felt much could
be done to close this gap if a too much neglected recommendation of the
Weinberg Report was followed up: that in every small group of scientific
workers a team working on a project or a study one or two people
should form part of the team as information specialists and should
come from the team people and not the other side of the gap.

As regards user profiles Dr. Wiesenberger said that in order to have
a proper-approach to different kinds of information users and to try
and carry out their differentiated education it was essential to ascertain
their various profiles which could be divided into two parts: I. their
requirements and range of interests and 2. their' various qualities,
faculties and capabilities and especially the psychological aspects.

A fairly extensive discussion developed on Dr. Foskeit's paper
on User Psychology. Mr. Marloth though that users should have a
good image of an information centre as a really helpful thing, that
users should have -the feeling that information is really necessary for
them in their job and find the required information in the right
packages. In many cases psychological barriers prevent the right
use of information and psychology has to find the reason why.

Another delegate (Mr. M. van Dyke), speaking on the subject of
the training of information users in firms, said that it often happened
that once this had been successful and « middle management . had
learned that « knowledge is power », they react by trying to make
this knowledge their own private preserve, only allowing the most
useless part to pass dotvr. to lower levels. Only effective psychological
action can overcome this tendency.

Mr. Wersig considered user psychology could not neglect the whole
area of social psychology and socially-oriented research, or the whole
range of aspects of the psychology of perception, especially social
perception and misperception, association psychology, the psychology
of reference groups and psycho-linguistics etc. Relevant research ought
be started right away. In this connexion Mr. Foskett pointed out that
he had made it clear at the beginning of his paper that as yet very
little research had been undertaken on the psychology of users of
libraries and information services.

Miss Keenan and Mme Cestac' ended the general discussion,
pointing out the opportuneness of using in teaching the results of

489



the work done by the working groups on standards, in particular those
being prepared by ISO.

A detailed debate followed on the set of conclusions embodying
The main findings of the conference. The draft document was submitted
to -the delegates by the Session -Chairman Prof. Arntz and Dr.
Foskett, kindly acting as the general rapporteur for this purpose. The
document was approved with minor amendments by the vast majority
of the participants and the drafting committee was asked to edit the
final document, taking into account the emendments agreed during
the discussion. The conclusions would be circulated to all the appro-
priate international and national organizations.

The Hon. G. Zonca, Under-Secretary of State for Scientific and
Technical Research attended part of the discussion on the conclusions.
Before leaving, he addressed the delegates briefly, :gating, in the name
of the Italian Government, his appreciation of the work that had
been cone.

Earlier in the afternoon the Hon. Mario Zagari, prevented by
a cabinet meeting from being present until the end of conference
work, gave his closing address (printed on p. 468). In his reply the
Chairman for the day, Prof. Dr. Arntz thanked the Minister for presid-
ing over the conference and coming there inspite of the pressing burden
of daily offical work and addressing the delegates twice in a way
which was absolutely on-line with the subject of the conference and with
words that they will not forget in their future work.

Brief addresses of thanks and farewell from Prof. Dr. Hehtiut Arntz
(p. 473) and Dr. Firm, Chairman of the Organizing Committee (p. 475)
finally brought the work of the Rome Conference to a close.

During the Conference , three meetings vere held:
A Working Group on University Training, presided over by

Dr. J. Farradane;

Working Group I of the FID/ET Committee, under the Chair-
manship of Dr. Pietsch, for the examination of problems concerning
the training of information users (19th November).

FID/ET Committee, with Mr. Pirbg in the Chair, to discuss
training prograiczTes (20th November).
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PRINCIPAL ABBREVIATIONS USED IN THE TEXT

,ADBS Association Francaise des Documentalistes et Bibliotecaires Specialises
AGRIS International Information System for Agricultural Science
AIB Associazione Ita liana Biblioteche
AICA Associazione Italiana per it Calcolo Automaico

AICA Association Internationale pour le Calcul Anologique

AIDI Associazione Italiana per la Documentazione e l'Informazione
ANRT Association Nationale de la Recerche Technique (France)
ASIS American Society for Information Science
ASLIB Association of Special Libraries and Information Bureaux (UK)
BIT Bureau International du Travail
CIINTE See IINTE
CIOS Conlin:. International de ]'Organisation Scientifique
CNIPE Centre National d'Information pour la Productivite des Entreprises

(France)

CNR Consiglio Nazionale delle Ricerche (Italy)
COMECON Council for Mutual Economic Assistance
CSAO Centro Studi e Applicazioni d'Organizzazione (Italy)
DGD Deutschen Gesellshaft fiir Dokumentation (Federal Germany)
EEC European Economic Community
FAO Food and Agricultural Organization (UN)
FID International Federation for Documentation
IBI-ICC Intergovernmental Bureau for Informatics International Computing
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ICSU International Council of Scientific Unions
1FAC International Federation for Documentation
IFIP International Federation for Information Processing
IFIS International Food Information Service
IFLA International Federation of Library Associations
IFORS International Federation of Operations Research Scientists
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(Poland, Formerly CIINTE)
IMEKO International Management Federation
INAPI Ente Nazionale per l'Artigianato e le Piccole Industrie (Italy)
JNI Istituto Nazionale dell'Informazione (Italy)
INIP Istituto Nazionale per l'Invemento della Produttivith (Italy)
INIS international Nuclear Information System
INSEE Institut National de la Statistique e des Etudes Economique (France)
INTD Institut National des Techniques de la Documentation (France)
ISLIC Israel Society of Special Libraries and Information Centres
ISO International Standards Organization
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