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PREFACE

The present handbook has been prepared by
Mr. Tefko Saracevic and Ms. Judith B. Wood, under 2 contract
established in January 1980 between Unesco and the
Mathew A. Baxter School of Information and Library Science of
Case Western Reserve University (Cleveland, Ohio,U.S.A).
It attempts to systematically present the various procedures
involved in providing information services tailored to the
needs of all potential information users including development
planners, professionals, technicians and local workers, as
well as others who participate in the development process.
Although the study was originally intended to emphasize mainly
techniques for the packaging and repackaging of information, the
authors have found that the role of these techniques could not
be effectively studied without due consideration of the
information content which is needed by users; hence the
problems of information evaluation, analysis and synthesis, as
well as those of packaging and repackaging of information, have
been extensively covered in this handbook on consolidation.

It is hoped that the present pilot version of the

handbook can be reviewed and tested by persons who have
responsibilities or interest in consolidating information and that
it can be subsequently improved and disseminated to a wider
audience of specialists, particularly in the developing
countries. Suggestions for improvement Of either the cortent or
the presentation of the document are therefore very welcome. They
should be addressed to :

Division of the General Information Programme

Unesco

7 Place de Fontenoy

75700 Paris

France
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The present pilot edition is a photographic reproduction
of the authors' original manuscript; the opinions expressed are
not necessarily those of Unesco and do not cor it the
Organization.
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1, INTRODUCTION

1.1 A

The general aim of this work is to contribute to the art of information
handling by trying to provide a better understanding of concepts, processes,
and options involved in specific information practices called information
consolidation which are leading to a widening of the population of users served.
The objectives are:
1. To survey and synthesize a variety of ideas, methods, and processes
related to consolidation of information and to present an international

state-of-the-art on the topic.

2. To propose a set of standardized definitions of the concepts involved.

3. To discuss the role and importance of consolidation of information as
one means for communicating scientific, technical, and related infor-
mation to wide audience - particularly in relation to social and economic
development.

4. To present requirements for setting up criteria, operations, and processes
for consolidation of informationm.

The work is intended to serve as a handbook for use in discussions,

decisions, and practices related to information consolidation - that 1is:

* as an aid in decision making on the available options for providing

consolidated information;

* as a checklist for identifying requirements for setting up specific
procedures for consolidation of information;

* as a text introducing and clarifying the concepts involved and as a

standard for definitions.




1.2 ORIENTATION

The base for this work is the Final Report of the Symposium of

Information Analysis and Consolidation (organized by UNESCO and held in
Sri Lanka in 1978) (1-1). As suchk this Handbook is oriented particularly
toward information specialists and persons concerned with information
policy in developing countries to alert them to:

* possibilities and requirements for reaching more people through

services involving information consolidation;

* needs for projects, studies, applications, refinements, and eval-

uations in this area.

The work is suitable particularly for information systems, analysis
centers, and consolidation units dealing with scientific, technical, and
related information (including information in social sciences, business,
and commerce). The Handbook was commissioned by UNESCO in response to
the ever more often expressed desire for information in the above subjects
which mey be evaluative in nature as well as appropriate for a much wider
population of users than are served at present. In other words, even though
the content of this work deals primarily with processes in consolidation of
information, the main idea behind it is: How can scientific and technical
information reach a wider population of users? Or even better: How can

it reach the present nonusers?

1.3 Memop

The method of preparing this Handbook consisted of: First, selecting,




obtaining, and organizing information on the topic, and second, inter-

preting, analyzing, evaluating and synthesizing that information deemed
most relevant to the objectives and orientation of the work. In other
words, this work was in itself an exercise in one form of information
consolidation.

The information was obtained in three ways: 1. literature searching,

2. personal solicitation, and 3. personal conversation.

1.3.1 LITERATURE SEARCHING

A wide variety of primary and secondary literature sources were searched
to isolate relevant information. The search of primary literature involved:

* major world journals in information science and librerianship

* texts and articles from subjects other than information science,
such as technical writing, technology transfer, appropriate tech-
nology, diffusion of innovations, international relatioms, trans-
border data flow, and the like

* reports and monographs from UNESCO and other UN agencies and results
of search by UNESCO staff

* reports and monographs from a variety of nongovernmental international
organizations such as the International Federation for Documentation
(FID) and the International Council of Scientific Unions (1ICSu)

* reports, monographs, and products of various information analysis

centers which could be obtained from various parts of the world

* citations from relevant articles, reports, and monographs.




Secondary information sources were searched by computer and manually
to identify possible relevant primary sources. The search of secondary
sources involved the following files or printed indexes: ERIC, NTIS,
LISA, COMPENDEX, INSPEC, ISMEC, Science Citation Index, Social Science
Citation Index, PATS, Information Science Abstracts, Referationyj Zhurnal's
English section on Informatics, and catalogs of UN publications.

The result was close to a thousand citations which served as a pool
for selection of the most relevant items as isted in the bibliography.
Unfortunately, most of the items found in the literature ware not very
useful for what was attempted in this Handbook, e.g. a lot of literature
was repetitive in saying in one way or another that information consolida-
tion 18 needed but not giving any other details, practical suggestions,
or examples.

Overall, the literature on information analysis and synthesis (as a
process or function) and on information analysis centers (as organizational
units) in general, and on information comsolidation in particular, is not

so much technical as philosophical, not so much methodological as conceptual.

1.3.2 PersoNAL SOLICITATION

This was done through a letter sent by the authors to about 500 individ-
uals (identified from mailing lists of professional societies, personal com-
munications, and through authorship of articles in the literature). The
letter was also sent by the General Information Progrum (PGI) of UNESCO to

their contacts in member countries. The letter asked for information on any

systexs and practices of information consolidation as well as examples of




products or services. The response was much less than hoped for, with only
about two dozen answers received. However, those responseés weIl very

helpful.

1.3.3 PersonaL CONVERSATION

Opinions, experiences, and suggestions were solicited from a large
number of colleagues met by the authors at local, national, and international
meetings and through long distance tclephone calls. Particularly helpful
were suggestions and feedback from the staff of PGI, who in turn conversed
on the topic with their professional contacts in many countries., No visits
to information systems dealing with information comsolidation were scheduled
within the realm of this projeci. However, the authors' experiences from

previous works, contacts, and visits were, of course, heavily utilized.

1.3.4 ArPROACH

The information obtained was orgarized into a number of logically
connected sets very much influenced by the mentioned UNESTO symposium on
Information Analysis and Consolidation. This resulted in an outline of
the Handbook, first in a rough and general form and then in more and more
detail. Next, the criteria for preseantation of the content were specified
and the content fitted accordingly into the outline. Finally, the product
was circulated to a number of colleagues and the staff of PGI for comments.

This version of the Handbook may be considered as a first edition in need




of considerable testing and feedback.

1.4 LimiTATIONS

There are a number of serious objective limitations imposed on this
vork, all stemming from the limitations of the subject area itself,

First, the subject is small. In comparison to information represen-
tation (e.g. indexing, abstracting, classifying, cataloging), inform.tion
consolidation in any form or shape is practiced by far few.r informstion
systems. Information representation is widely practiced, but information
consolidation is not. As a result, there is not much to draw from.

Second, the concepts involved in information consolidation are not
well defined —~ if defined at all. The terminology is chaotic, making it
hard even to talk or communicate about the subject.

Third, the literature on the subject is very small, fragmented, and
hard to obtain. As mentioned, the efforts that deal with information consol-
idation are not many, and even fewer of these are described in open literature.
People who did things, didn't write about them, and if they did it was gen-
erally in the fugitive report literature. As a result, a synthesis of this
area has to depend more on reconstruc:ion than on literature review.

There are also subjective limitations. A relatively short time and small
resources were available for the project (2 person/months). In additionm,
although many literature and personal sources were consulted and much advice
sought (and gladly received), still in the end, it was the best judgement
of the authors alone that was responsible for the final organization and

content of this Handbook.

13




1.5 OreanizaTION OF THE HanDBOOK

1.

2.

3.

4.

5.

6.

7.

9.

The Handbook is organized in thirteen chapters:
Introduction: the objectives of the Handbook, the methods used in its
compilation,and the limitations of the work,

Definitions and Conceptual Framework: the definitions of basic concepts
involved, culminating in enumeration of processes involved in information
consolidation and in discussion of its value.

Framework within Social and Economic Development: the role and place

of information consolidation within the frame of the most often per-
ceived information problems in developing countries.

Users and User Studies: variables and aspects of users to be studied

as a prelude to efforts in information consolidation; summary of the most
frequently used methods.

From User Studies to Products: development of information comsolidation
products and examples of products targeted to specific audiences.
Selection: the elements involved in selection of items to be consolidated,
i.e. selection policy, aids and methods.

Evaluation: the criteria methods and problems used in evaluation of in-
formation and information sources to be consolidated and analysed.
Information Analysis and Synthesis: the concept of evaluative analysis
and synthesis; information analysis centers; major approaches and methods
used; and a sample of existing information analysis centers involved in
information consolidation.

Reviews and State-of-the-Arts Reports: description of these end-products

as one type of information consolidation; methods used and problems

encountered.



10.

11.

12.

13.

Technical Writing and Scaling to Audience: the requirements and

techniques for processes of writing and rewriting of informstion for
8 wvide audience not familiar with technical language, jargon, and
style —— as another type of information consolidation.

Packaging and Repackaging of Information: an overview of forms in
which information is presented to increase its acceptance by a wide

audience.

Dissemination and Marketing of Information: the basic principles

of information dissemination and marketing aimed at increasing the
utilization of information.

Requirements for Information Consolidation: sumsmary of the sugges-

tions of previous sections; a checklist of aspects which need to be
considered in instituting and conducting any information consolidation
effort, particuarly stressing the humsn and economic requirements,

The references from which the ideas and concepts in this Handbook were

synthesized, are listed for each chapter separately. Even though we have not

referred directly in the text to every single reference listed, we used all

of them and we fully and gratefully acknowledge the contribution of every one

of them to this work.

A great number of definitions are provided., THE TERMS AND CONCEPTS

SUBSEQUENTLY DEFINED ARE CAPATALIZED.

15




2. DEFINITIONS AND CONCEPTUAL FRAMEWORK

2.1 Overview

All of the activities that deal with information throughout the world
are in a state of rapid and great change. This involves: 1influx of new
ideas from a number of disciplines; expansion of applications; deployment of
new systems, techniques and technology; expansion of new theoretical, experi-
mental, and even philosophical grounds; and so forth.

Many fields of human scientific, technical, commercial, social, and
cultural endeavors have increasingly become concerned and involved with
information, particularly with efforts that deal with controlling the so
called "information explosion” and with dissemination of inform«tion to a
wider audience in countries at all stages of development.

It is not surprising then that the terminology and concepts dealing with
information work in general, and consolidation of information in particular,
are in a state of flux, if not outright chaos. The same thing is often
denoted (labeled) by different names, and conversely, differeat things are
given the same name. As yet there is no consensus for common names for many
new concepts. On the other hand, a number of concepts talked about are often
given different connotatioas (sum of meanings, implications). This can be
found not only among different works in time and place, but even within
the same work. Obviously, this makes for great difficulties in communication
and thus even acts as a barrier to progress. It is no comsolation that a
similar situation exists in other (even older) fields where mult.idisciplinary
and problem oriented approaches are the order of the day.

For these reasons we have found an implicit need to devote a whole
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chapter of this Handbook to definitions and to clarification of concepts
involved. Besides, a clear terminology, consistently applied and mutually
understood in the same way by both senders and recipients is a fundamental
prerequisite for the effectiveness of any and all efforts in consolidation of

information.

2.2 INFORMATION: THE Basic PHENOMENON

Underlying consolidation of information are the phenomenon of information
and the process of communication. But what is information? Information is
a phenomenon as basic as energy and matter. All living systems, from the lowest
to the highest, from a cell, to an organ, to an organism, to a group, to
an organization, to a society, to a supranational system, are distinguished
by processing matter-energy on one hand and information on the other hand (2-2).
Information is needed for patterning of matter-energy.

Being such basic phenomeéna, a number of working definitions of information
are possible. Tl.cse are not necessarily contradictory at all, but supplementary-
they are derived from looking at information from different levels and angles.

In this sense we shall provide four working definitions of information
that are most applicable to the concept of information consolidation. Each
is derived from a somewhat different point of view and having in mind a
different property (characteristic) or effect of information. But each
illuminates an important aspect to be considered. Here is the first working

definition:

1. INFORMATION is& a selection from a set of available
messages, a selection which reduces uncertainty.
Information is that which relieves uncertainty.
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This definition, extracted from Shannon's information theory (2-3)
treats information as an invariant property of something else - a message,
a signal, or document. In a very basic and universal sense information is
here considered as the degrees of freedom that exist in a given situation
to choose among signals, symbols, messages or patterns to be transmitted.
Such a probabilistic viewpoint allowed for development of a bit, a particular

(and restrictive) numerical measure of the amount of information.

2. INFORMATION as the meaning that a human assigns
1o data by means of the knmown conventions used in
their representation.

This definition is accepted by the American National Standards Institute
in connection with efforts to streamline data processing and computer termi-
nology. The stress here is on human interpretation and the reprasentation
of data. This definition illuminates very well the critical role which the
conventions for representation, mutually accepted rules, linguistic aspects,

etc. play in relation to information. The definition involves or adds the

concept of meaning, where in a somevhat circuitous way we may define MEANING
is the significance of informtion to a system which processes it; it consti-
tutes a change in that system's processes elicited by the informatioun, often

resulting from associations made to it on previous experiences with it.

3. INFORMATION is the structure of any text which is
capable of changing the image-structure of a recipient.
(TEXT is a collection of signs purposefully structured
by a sender with the intention of changing the image-
stweture of a recipient).




This (somewhat cumbersome) definition, proposed for use in information
science (2~ ), is even more closely aligned with what is attempted by infor-
mation consolidation. In this view, the concern is with changes (additionms,
deletions, confirmation, reorganization) of a person's state of knowing and
being ("image"). One's image is at least in part struyctured by what one
receives in the form of messages from others. When a receptive individual
is exposed to and accepts a message from the external environment he has the
potential for an "in-formation", an inner forming, changing, or alteration.
Texts which may be purposefully structured to affect in a positive way the
image-structure or knowledge of recipients are of particular concern to infor-

mation science and to information transfer as promoted by UNISIST in particular.

4. INFORMATION is data of value in decision making.

This misleadingly simple definition taken from decision theory (2-4) is
also closely aligned to what is attempted by consolidation of informationm.
Here information is linked to a value (be it egthetic, moral, ethical, econo-
mic, or societal values)and to hunan decisions of whatever kind. The notion
of potential value of information in human affairs is basic to justification
of any and all information activities. However, implied in this refinition

is a most important distinction: information by itself has no inherent value.

It has value only when used in some decision process whether personal, institu-

tional, national, or international in scope. Information conserves other

resources through better or improved decisions. Use of informationm, not

information itself is what makes it valuable for individuals and society.

It doesn't matter how much information is available at the fingertips of an

19
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individual or a society - if it is not used, it is useless. Thinking about
information in this way clearly has a great potential to affect the nature
of information activities.

Finally, let us provide one more useful definition: that of public
knowledge (2-5). The concept of knowledge is used closely with informationm,
at times even interchangeably. It is very hard, if not impossible, to specify
in any detail the relation or differences between information and knowledge.
In philosophy, knowledge is accepted as a psychological state which can be
neither fully defined mor measured. But for our purposes of working definitioms,
a useful distinction is often made between private and public knowledge.

Private knowledge is analogous to the image-structure of an individual as

viewed in the third definition of information. In turn,

PUBLIC KNOWLEDGE i4 a rational consensus of ideas and
Ainfonmation.

Throughout the history of human affairs public knowledge has been changing
constantly. The rate of change may have varied from subject to subject and
time to time but the change was and still is a constant. Public knowledge
will inevitably continue to change and grow in size and complexity. Thus
the need for continuous efforts to effectively and efficiently transmit these
changes.

From these definitions we can identify the basic aspects and definitions

of consolidated information.
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2.3 CONSOLIDATED INFORMATION

As can be seen a number of working definitions of information can be

provided. So can a number of working definitions of consolidated information.

Three of them are given here. But to stress again: these are not contra-
dictory, but complementary, explaining different aspects.

The aforementioned UNESCO Symposium on Information Analysis and Consol-

idation (1-1) was among others very much concerned with definitions and
distinctions particularly of the terms "analysis," and "information consoli-

dation unit" in relation to their particular function. It was observed that

"analysis" comprised a wide range of functions, such as abstracting, indexing,

translation, reviewing, consolidation, etc. However, a number of analysis

centers do not always perform the consolidation function. It was also pointed

out that information consolidation activities can be performed within
institutions or systems other than information analysis centers, even by
individuals or group of individuals. It was therefore decided that the term

"information consolidation activities" should be used as follows:

INFORMATION CONSOLIDATION ACTIVITIES 44 used to define
the nesponsibility exencised by individuals, departments
or onganizations for evaluating and compressing relevant
documents in onder to provide definite user groups with
neliable and concise new bodies of knowledge.

Individuals on groups of individuals perfomming .information

consolidation activities would each constitute an INFORMATION
CONSOLIDATION UNIT (1CU).




It was emphasized that the most important consolidation function was evalua-
tion, i.e. the retaining :of reliable information only. The outputs of infor-
mation consolidation activities are reliable and concise products carrying
usually an added value. Within a group of peers and management consolidated
information may be provided without being restructured or repackaged, but

it 1s usually restructured or repackaged for entrepreneurs and other users.

The evaluative function is what distinguishes information consolidation from

processes such as indexing, summarizing, and abstracting. Integrating these
concerns and definitions with those previously given for "information" we

may now provide a more comprehensive definition of consolidated information:

CONSOLIDATED INFORMATION is public knowledge specidically
selected, analyzed, evaluated, and possibly nestructured
and nepackaged fon the purpose of serving some of the
{mmediate decisions, problems, and information needs of

a defined clientele or social group, who othewsise may

not be able to effectively and efficiently access and use
this knowledge as available in the great amounts of
documents on in its oniginal fonm. The crniteria for
selection, evaluation, nestructuwring, and repackaging

of this knowledge are derived grom the potential clientele.

In a little more concise and generalized way we may also take this view:

CONSOLTDATED INFORMATION is a text(s) on message(s)
purposefully structured §rom existing public knowledge
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20 agfect the private knowledge and decisions of indivi-
duals who othenwise may not be able to effectively and
efficiently access or use this public knowledge from
the orniginal amounts orn in the origimal structure and

goam.

Consolidated infocmation is then a particular form of representation of
information where all the general aspects of information (as defined above)
are still fully valid but where specific constraints are imposed; namely:
* it is a set of messages which has a probability/potential of
reducing uncertainty, but with the particular constraint that
the message(s) must be selected, evaluated, and structured on the
basis of the needs of potential recipients;
* it has meaning assigned to data by conventions used in their
representation, conventions which are known by both senders and
recipients, and which are particularly selected from the point
of view of recipients;
* it is a structured text which has a potential for affecting the
knowledge of recipients, where the structure of the text is con-
structed primarily on the basis of the ngodo of the recipients;
* it has a potential of being of value in decision making, where the ‘
problems and processes of decision makers are paramount in its I
selection, evoluation, and structure.
Figure 2-1 presents the relation between public knowledge and users, having
in between primary and secondary information sources and consolidated information.

As can be seen not all primary or secondary gources may reach the users or be

appropriate for users. The role of consolidated information is to be as
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appropriate for users as possible.

2.4 ComvunicaTion: The Basic PRocess

A PROCESS 4is a sequence of events with some results. Phenomena such as

energy, matter, or information undergo many processes; sometimes it is even

difficult to distinguish between a phenomenon and an associated process. There

are many processes assoc‘ated with information, one of them being communication.
Communication is a fundamental process of civilization. In its original

Latin meaning communication refers to sharing ~ particularly sharing of

knowledge among human beings. This notion of gharing is still basic to the

modern understanding of the concept of communication, even though the use of

the tera "communication" proliferated into many contexts, some quite

inappropriate to this original notion. For instance, transmission of signals

or documents (which sometimes is referred to as "commmication"), although

8 prerequisite is not at all the same as communication of information.

COMMUNICATION is a process by which information is conveyed
among the members of a population through a common system
of symbols.

In a more detailed sense:
COMMUNICATION 48 a pwcess whereby information is thansfered

through a given chanmnel (o channels) §rom a source ox
senden to a destination or recipient. The process can be
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in both dixections involving feedback §rom the recipients;
it may also have an ability for self-adjusiment. It 48
wsually carried out in a number of stages. There may also
be a noise source, £i.2. source of wwianted information.

This definition, shown graphically in Figure 2-2 although an oversimplification,
represents the most widely accepted model of communication today, even though
it traces the origin of its basic form directly to Aristotle. Together with
problems enunciated below, it defines the essential elements involved in all
kinds of communication processes.

There are many problems encountered in communication. Warrem Weaver (2-3

hae pointed to three levels of communication problems:

J. TECHNICAL PROBLEMS: dealing with the accuwracy with which symbols
of communication are transmitted (were the symbols received as sent?
SEMANTIC PROBLEMS: dealing with the precision with which the
transmitied symbols preserve the meaning of conveyed information
(was the meaning understood in the same way by both sender and recipient?)
RELEVANCE OR EFFECTIVENESS PROBLEMS: dealing with effectiveness with
which the received information affects the recipient's conduct in a
desired way; achieving a result desired by either the source, the desti-
nation, on both. (Was Jie desired effect or purpose achieved? Was the

information indeed transferred?
The technical problem deals with the fair'y straightforward process of

signal transmission (including for instance, the way something is printed or

layed-out) while the other two deal with tiuch more ambhiguous notions of meaning

and relevance respectively. However, the three levels of problems are not
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independent; while dealing with the semantic problems one has to be concerned
with technical problems, and while dealing with effectiveness problems one
has to be concerned with the other two. Alli communication problems are com-
plex, but the complexity increases greatly as one proceeds to deal with
technical and then with semantic and then with effectiveness problems.
Furthermore, no communication ig carried out in a vacuum. The
environmental (social, cultural, political, economic, etc.) factors greatly
affect any and all aspects and problem levels of communication. And often
the consequences or impact of communication is assessed not only in terms
of recipients (or even senders), but in terms of the environmental factors.
Different systems and types of communication processes are instituted
to deal with specific communication problems. Information comsolidation
is one of the attempts to deal with the effectiveness problem of communication
and thus with the other two levels of problems as well. However, the con-
centration is from the recipients point of view. As such it is a process of

great complexity and considerable cost. It is an art rather than a science.

And, it is a high art at that.

2.4.1 DiFrusioN

There are, of course, many specific types of communication processes,
instituted for specific purposes, audiences, times, circumstances. . . such
as mass communication, scientific and technical communication, interpersonal
communication, teaching, propaganda, advertising, etc. Diffusion is a specific
type of communication of special interest in the context of consolideated

information.
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DIFFUSION 48 a communication process by which a new
idea or an innovation spreads among the members of a
social system (ox among a defined social group).

In diffusion the absolute newness of an idea or innovation is not important,
but its relative newmess to a social group is. It doesn't matter if an idea
was known or innovation was used for a long time (or a period of time) else-
vhere, wvhat matters is that it is new to a given social system or a social
group of individuals. In connection with this also of importance is to
consider (1) the time lags in diffusion and the rate of adoption and (1ii)

the consequences which occur as a result of the adoption or rejection of an
idea or innovation. (The concepts related to diffusion are further elaborated

in Chapter 4 on Users and User Studies).

To underscore: diffusion has to be understood as a communication process

in which all components - particularly users and their situation (or social

system) - deserve comparable and undislocated attention. For instance, the
manner and rate with which technology is adopted cannot be studied and inter-
preted independently from the social and economic system where that technology
is induced.

One of the obvious principles of human communication is that the transfer
of ideas occurs most frequently between a source and a receiver who are alike,
similar, homophilous. HOMOPHILY (from the Greek, meaning alike or equal) 48
the degree to which pairs of individuals who interact are similan in certain
attributes, such as Language, beliefs, values, education, socdial status, and
the Like, HETEROPHILY is the mimon opposite: the degree .fo which pains of
Andividuals who interact are different in cerdnin attributes. More effective




communication occurs when source and receiver are homophilous. However,
one of the most difficult problems in the communi-ation of innovations
and nev ideas is that the source is usually quite heterophilous to the
receiver. On the one hand, thay simply do not talk the same language, but
on the other hand, the very nature of diffusion demands that at least some
degree of heterophily be present between source and receiver.
This heterophily gap in diffusion is much wider when source and receiver
do not have a common culture, a&s is the case upon transfer of technological
innovation from more to less developed countries as discussed in the next chapter.
Information consolidation is about diffusion, about bridging the hetero-
phily gap. It is an attempt to enhance communication of new ideas and innova-
tions by making the messages evaluative and more appropriate to users and
to make this communication more effective, easier, faster, and the consequences
more as desired.
The commuiication model presented previously in Figure 2-2 can be
easily utilized to describe the specific elements involved in diffusion of informa-

tion as shown in Figure 2-3 and as described in Chapter 4 and seen in Figure 4-3.

2.5 INFORMATION SysTems: THE GENERIC STRUCTURE

Information consolidation is carried out by a given type of information
system or by an information consolidation unit, which in itself is a system.

Hence it is of importance to examine information systems in general.

A SYSTEM is a set of elements in interaction, and a MAN
MADE SYSTEM 44 an integrated assembly of components that
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interact to perform predetenmined functions (processes)
§on given objectives (purposes).

Thus for any design, operation, evaluatiom, or optimization of a system, it

ot

1s essential to specify both: (i) its objectives and (ii) the functions
(processes) that interact to make certain inputs and provide certain out-
puts in the achievement of these purposes. A performance can be specified,
evaluated, and optimized only in terms of the inputs to and outputs from a E
system as they are related to its objectives. Without a clear statement and
understanding of its purposes, a system, if operating at all, operates at
random and in a vacuum.

Systems are instituted to carry cut processes. As mentioned, there are

a variety of types of communication and thus a variety of communication

systems (i.e. systems that carry out communication processes).

INFORMATION SYSTEMS are a type of communication systems
which select, onganize, store, and disseminate public
knowledge for the purpose of communication of that know-
Ledge 2o usens.

In other words, the :

PURPOSE OF INFORMATION SYSTEMS 48 recovery and communication
0f relevant public knowledge to users, where

RELEVANCE is the measure of the effectiveness of a contact
between a source and a destination in a communication proceds.




There are many types of information systems - e.g. libraries, information

retrieval systems, information analysis centers, question answering systems,
airline reservation systems, market information systems, technical writing
centers, and so forth. Each of these has to deal with semantic problems of
information and to varying degrees may deal with the effectiveness problem
as well. Information consolidation may be a part of any of these systems;
however, some information systems have consolidation of information as one

of their prime or even exclusive orientations. For instance, many (but not
all) information analysi. centers are dealing with information consolidation
exclusively or as one of their products. On the other hand, there are also
individuals or units performing information comsolidation within some

larger system or organization which is not engaged in information processing,
such as a technical writing center in an industry. As yet no widely accepted
name exists to cover systems or units with such activities; the closest to

a standardized term is the term already mentioned, i.e."information

consolidation unit"(1CU) proposed by UNESCO., It should be realized that every

one of the ICU's, be it in an information analysiscenter or in a non-information

organization still has all of the information systems' properties enumerated
here.

Every information system, including those that deal with consolidation
of information (i.e. ICU's) has at minimum the following objectives:

To provide for information needs

* of a given group of users
* in relation to their given problems
* with information from given subject(s)

* contained in given information s-.urces

R
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*under given economic ar ] other constraints and requirements.

Therefore, to specify objectives all information systems (particularly

those dealing with information comsolidation) have to study and specify the

aspects underlined above in great detail.

Here are the minimum functious or processes of every. information system:

1.
2.
3.
4,

5.

Selection and acquisition of information sources
Representation or restructuring of information

Organization, storage, and/or making of information products

Retrieval (question analysis, searching)

Dissenination and provision of information services

Depending on their purpose, various information systems (including ICU's)

may stress more or less any of these functions and have additional functioms,

but an absence of concern for any of these basic functions in a given infor-

mation system makes for an incomplete and thus ineffective information system.

However, due to recent developments of information networks, performance of

some of the functions may be shared among systems or even completely taken

over from other information systems, e.g. as is the case of computer searching

of data bases represented, constructed, and organized by some other system.

2.6 Processes IN INFORMATION CONSOLIDATION

Already implied in the definitions given so far are these basic processes

associated with consolidation of information:

1.

2.

Study of potential users to derive criteria for all the other

processes

Selection of information source(s) potentially containing the most




3.

4. Analysis to:identify and extract the most salient features

S. Restructuring (if necessary) of the extracted information into

6.

8.

These processes will be dealt with at some length in other sections of

the Handbook.

Evaluation of information as to its intrinsic merit, validity,

useful information for given user problems and information needs;
the selection can be done from a variety of primary and secondary

sources K

and reliability \s

IO
Dy i

a content that can be used most effectively and efficiently by -
users; this may involve synthesis, condensation, rewriting,
simplifying, review, state-of-the-art presentation, etc.

Packaging and/or repackaging of restructv ad information in a

form that will enhance the potential of its use. (Restructuring
deals with contents or substance of information while packaging
deals with the form of its presentation.)

Diffusion or dissemination of information in ways that will
encourage and promote its use; this may also involves education
of users in the use of information and marketing of information

Feedback from users, evaluation of the efforts, and adjustments.

Here are some working definitions:
SELECTION (of information sounces) is a process of choosing
the potentially most relevant information sources from a

Larnger pool of available sources gfor further processing

by an information system and of rejecting the other sources,
on the basis of predetermined criterdia, principles, and |
policies. 1t is a decision whether the information sounrces
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are of utility and meet the needs of usens. Faom a different
point of view, selection my also be viewed as an elimina-
tion of information sources that are Less useful in onder

20 make those that are more useful manageable.

EVALUATION is a process of ascertaining and appraising

the intrinsic merit, validity and reliability of Zhe infonr-
mation conveyed, comparison of imformation on the same

topic grom a variety of sources and if possible a resolu-
Tion or neconciliation of conflicting <information.

ANALYSIS (of information) 4is a process of determining

and isolating the most salient information conveyed by

an information source and separating this information in

its constituent elements on the basis of predetermined
evaluation and other criteria.

MERGING (of information) is a process of combining the most
salient information as analyzed §rom a number of infonmation

sournces.

RESTRUCTURING (0§ information) is a generic name fon
processes dealing with presenting the analyzed information

as a new whole which differs §rom the orniginal presentation(s)
or amangement(s). Among others these processes include:
CONDENSATION - derdivation of a ahont summany of information 7
from a sournce or extraction of key statements (sentences, s
paragraphs, figures, ete.)

SYNTHESIS - condensation and distillation of analyzed

Anformation §nom one or more sources and presentation of
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inforxation in a new armrangement on structure with an

interpretative on evaluative point of view.

REVIEW - a synthesis and critical examination of retro-

spective information or a topic accounted for in its broader

§ramework.

STATE-OF-THE-ART - a aeview concentrating on the most up

2o date information on a topic.

SIMPLIFYING (REWRITING) - expressing information which was

oniginally 4in a technical language not understood by an

audience, in the tanguage of the audience.

PACKAGING of information is a physical p.iesentation of

information in a given form.

REPACKAGING of infoxmation 4 a reavrangement of physical

forms in which information is presented on physical presenta-

tion 4in a given foam of restructured informatior. tailonred

2o the requirements of a specific clientele.

Figure 2-4 summariz¢. the processes and elements involved. Information

consolidation is quite evidently a complex proposition with many aspects to
consider and many processes and elements to be linked. As in many other
complex situations, information consolidation will be as strong as its weakest
link. For information comsolidation to be effective as a whole, all of the

processes enumerated have to be strong.
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3. FRAVEMORK WITHIN SOCIAL AND ECONOMIC DEVELOPMENT

3.1 Overview

What is development? The term has, of course, a variety of mean-
ings depending on context. The meaning of concern here is the one th;t
describes the highly complex process by which a society is trannforn@k.
changed, to exhibit traits of wore self-sufficiency and less dependence,

and a greater degree of (or an accelerated) social change.

SOCIAL CHANGE is the process by which alterations
occun 4in the structure and function of a social system,
DEVELOPMENT {8 a purposeful social change toward a
kind 0§ social and economic system that a society
decided it wanted.

In other words, development is change; it is a planned, directed social
change. It is an introduction of new ideas and configurations in a social
system in order to produce higher levels of living and higher per.capita
income coupled with equitable distribution, to be achieved through improved
and more just social organization and behavior, and more modern production
methods. Many changes can and do occur at an individual level, e.g. a

person adopts or reject; an innovation or new ides. However, development

(as defined today by governments and international organizations) is a change

that occurs at a level of society; development is modernization at a level

of a social system as a whole.




Many factors are involved in and do affect social change, for better
or worse. Commumnication is one of them. In fact, communication is essential
for social change. In this way consolidated information is related to
development, -
But is consolidation of information a slogan in search of a substance or
does it have substance as a solution to serious contemporary information
problg-a particularly in relation to development? Im order to answer this
question beyond some simple positive or negative statement we need to analyze
the contemporary information problems as they affect the developing world.
The problems are myriad, complex, and interdependent. Thus even & categor-
ization of these problems is a problem., However, it is important to attempt
such a catego)ization in order to provide a gemeral framework for viewing
of efforts dealing with information consolidation and furthermore in order
to place information consolidation within the spectrum of other information
activities.
If we accept that the basic aim of any and all information activities
is for information to be utilized, then we have to consider that the ainimum
conditions for effective transfer and use of information for socioeconomic
development include:
1. a propensity on the part of the decision makers and problem solvers
to use information, which is based among other things, on recog-
nition of the value of and i.eed for information. .
2. A level of infrastructure (indigenous information systems and
services) that makes the right information first available and then

accessible for use.




'

3. A type of political and social conditions which are favorahle for

encouraging the use of information and development of an information

infrastructure.
In contrast to industrial countries, developing countries meet these
conditions only partially and to highly variable degrees. Thus the problems
are categorized here, and the framework is organized along these aspects:

1. Recognition of the value and role of information in the process Do

of socio-economic development, : o
2. Availability of information, particularly the definition of the
kinds of information needed for development.

3. Accessibility of information, particularly the intellectual orga-

nization/representation of information.
4. Utilization of informatfon and the requirements for increase in
utilization.
This framework is a synthesis from a number of analyses of contemporary
information problems in both the developed and developing world as listed
in references for this chapter. However, no discussion was found of an

overall framework for consolidated information. Thus this is a first attempt

at such a framework.

3,2 RecoGNITION

What resources are needed for development? The recoénition of the array
of elements or resources which are important in development keeps changing

and broadening; it is still an evolutionary process. About three decades ago

vhen development became a primary concern of international cooperation and
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a national priority of a great many countries, the heavy emphasis was

on economic aspects and resources. About two decades ago it was recog-
nized that money alone, although necessary, is not quite sufficient and
the emphasis broade-ed to include a great concern with physical and tech-
nical elements. About a decade ago concerns with human resources came
into focus (without, of course, discarding the concerns with other elements).
Development is now seen as an organic process involving a number of inter-
acting elements. Clearly, a recognition of the importance or value of a
given element in development is a prerequisite for the moral, political,
and material support afforded to that element. The degree and sincerity
of recognition is reflected in the priority for and degree of support.

The importance of recognition of an element in development was recently
reflected im the Nobel Prize in economics awarded in 1980 to Theodore
Schultz. He assessed the role of agriculture, education, and human factors
in development and argued that failure to stress these in development is
charting a course toward deep disappointment. The clear analysis that he
presented on the relation between these factors and development was deemed
worth a Nobel Prize.

The latest element that has entered this process of recognition is
information, particularly scientific, technical, commercial, and related
information. It is slowly being recognized that the organic process of
development involves —— in addition to the economic, technical, physical
and human factors, -- information as well. Unfortunately, such recognition
of information in developing countries is not very widespread. In fact,

the low level or even lack of recognition of the potential role and value

Lt
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of information, particularly among problem solvers and officials of

information in development,

higher rank in developing countries, is probably the onn factor presenting

the greatest internal and external obstacles to the beneficial yse of

This problem is still critical, despite many

efforts to alleviate it by the UN fanily of agencies and by other international

and natiomal organizations,

Why is this so? What conditions exist in developing countries that work

against such wide recognition? Here are the most often listed reasons:

In many countries the propensity to use of knowledge is not wide-
spread and the motivation to use information for improvement is
low,

The problem scivers tend to rely om their experience for decisions
rather than to seek out information -- thus they do not have a real
feeling for the value of information.

The problem solvers are not adept at mapping raw information into
specific problems (e.g. synthesizing, interpreting, and adapting
information from various sources).

In many developing countries, the education systems, particularly
universities, are not supportive of information seeking behavior.
And then, the right information in the right amount, ]1anguage,
and form may not be available at the right time even when there
is willingness and desire to use information; the information
available may itself oftem be inappropriate to the problems at

hand or not be understandable, or there way be too much of it —-

leading to a disregard for the value of information in general,
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®* The status and salaries of information speclalists and librarians

are low in comparison to other professions; thus their services ars
treated accordingly. This creates a vicious circle: because of low
status and salaries in the profession qualified manpower is hard to
attract.

These problems are and have to be attacked in many ways, from general
and continuing education to specialized information services. 'Information
consol idation is one of the ways. Information consolidation can play a
significant role in the battle for wider recognition of the value of infor-
mation for development, because it is an attempt to provide appropriate
information. When a person receives information that is appropriate to
the task at hand and structured and packaged to coincide with his or her
level, language, and available time, then that person does become moOre
sensitive to the value of and need for information. In this sense, informa-
tion consolidation is also a striving to raise the consciousness and

recognition of the important relation between information and development.

3.3 AVAILABILITY

In order to be eventually utilized, information has to be first avail-
able and second accessible. In respect to information systems, the concept
of availability involves three distinct aspects:

1. Definition of information desired or needed for the predetermined
tasks im order to enable selection from the existing public
knowledge (or literature) or if nonexisting, to ensble its
generation or restructuring. Definition involves specifying

characteristics of information such as: subject, type, level,

language, stc.




2. Selection of information (or literature) from all that is in
existence; decision on which particular items are to be included
(or excluded) in a given information system based on (i) defi-
nition of desired or needed information and (i1) resources at

hand.

Acquisition of the selected information (or literature) -~ physical

procurement of documents or other items recording informationm.

We shall concentrate here on the fundamental problems of defining infor-
mation, while the other two aspects will be dealt with in the following
Chapters.

What information is needed for development? This is a key question
because the answer will determine the content of information files and
resultant services of information systems. It is also a most difficult ques-
tion to answer, thus, this is a major problem. The notion of comsolidated
information comes straight out of the attempts to reexamine the answers to
this question within the last 4-5 years. One aspect that played an important
role is that much information published in developed countries is not directly
related to developing counicries.

The rationale for answers is affected by many factors: goals and
aspirations of development; recognition of the value and need for informa-
tion in relation to given developmental endeavors; utilization of information
(or lack thereof) in these endeavors; user needs; currency of national/
international thinking on these matters; and the like. Rationale keeps

changing and evolving (as does development itself) -- thus answers keep

changing.
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Here are some breakdowns of information for developmental needs
as currently articulated:
1. In terms of information types, a distinction is made between need for:

% Scientific and technical information; enabling learning, research,

technical decisions, and actions.

* Policy and management information; enabling decision on choices of
alternate strategies and an increase in capabilities to manage,
conduct business, negotiate, compare, evaluate, etc.; this may
involve proprietary dnférmation as well.

* Operational and industrial information; enabling production,
maintenance, and services; this basically involves experiential
information.

2. 1In terms of information use and transfer, a similar distinction as
above is made between need for:

* Know-why information; more scientifically oriented, generally
readily found in the literature, and easy to transfer.

* Kpow-how information; more technically orieanted not so readily
found in the literature, and harder to transfer.

% Show-how information; more operationally oriented (training, main-
tenance, etc.,) rarely found in the literature and hardest to
transfer because it involves not only information transfer per se,
but technical and general education as well.

% Know-who information; more personally oriented, reference to sources
of information (people, organizations, directories, tables, "invis-
ible colleges", etc.) for asking of specific questions; hard to

find, easy to transfer.




3. As to information needed at different stages of development a
distinction is made between need for:
* information for preindustrial or beginning industrialization
stage, oriented more toward:

(1) basic decisions on choices and strategies;

(11) diffusion of general knovlodg; on: factors affecting each
other in developmental efforts (e.g. sanitation and health);
and

(111) creation and diffusion of technical and experiential know-
ledge (know-how and show~how) needed to sustain developmental
efforts.

* information for relatively advanced industrialization stage,

oriented more toward:

(1) complex decisions, cooperation with other developing countries,
negotiation, etec.

(11) extension of the technical know-how

(111) dincrease of employment and productivity, and

(iv) diversification, creation of new (and particularly small)
industries and new products and markets.

Furthermore a much debated issue is the need for appropriate technology
and with it (and inseparable from it) for appropriate information. The issue
grev out of many failures and problems caused by attempts to transfer
technologies which simply were not suited for situations in developing coun—

tries, although successful elsewhere. The question of the appropriateness

of a given technology for local development is a complex issue, Often it

is narrovly defined as a small-gcale, labor intenmsive, low-cost technology




which makes maximum use of local skills and resources. The concept is,

however, broader than the above definition implies. It also represents
a way of thinking about deve. dpmental problems and is not just a aet of
specific technologies. It requires that decision makers and problem
golvers do not think of technology only as positive and "good-in-1itself"
but assess its values in relation to other aspects of 1ife. Tt requires that
the technological problemr can be considered not solely as an economic and tech-
nical problem, but rather be seen from a larger, more holistic perspec=
tive taking into account the multi-leveled needs of human beings. Implicit
in this concept is the idea of responsiblity to select, wodify, and create
technical solutions that will improve the quality of life with minimal
negative impact. Also implicit is the realization that appropriate tech-
nology without appropriate {nformation easily becomes unmanageabls, unusable,
uneconomic and thus becomes inappropriate.

As a result of these categorizations and debates a significant shift
18 occurring in developing countries as to the perceptions on needed infor-
mation. The emphasis is not any more on the traditional international
communication in science and science-related technology (know-why infor~
mation), but on the acquisition and diffusion of knowledge directly appro-
priate to planning and advancing of national and local, economic «nd social
development. A major characteristic of this shift 1is emphasis on infor-
mation that falls into the categories of policy and management informa-
tion, of operational and industrial informatiom, of experiential and
proprietary knowledge, of know-how, show-how, and know-who information -

on appropriate information for short. Consolidated informatiom is an
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expression of this shift in thinking. It is an attempt to derive and
make available appropriate information, and it ghould be considered

within such a framework.

3.4 AcCESSIBILITY

In order to be used, information must be not only available some
place or other, it must be directly intellectually and physically access-
ible to users as well. To make the available information also accessible,
information systems:

l. 1intellectually process such information: analyze, index, classify,

organize, re-structure, re-process, synthesize, etc.

2, file, format, or package the information: house, publish, store

in catalogs, computers, etc.

3. disseminate the information to users: circulate, provide selective

dissemination of information (SDI) services, answer questions, etc,
We shall concentrate here on the fundsmental problem of intellectual process-
ing of information while treating the other two on a more operational basis
in succeeding chapters.

Information sources are generally defined as primary and secondary
sources. Primary sources are those where information first appei:s (journal
articles, reporta, books, etc.). Primary sources are affected by a high
rate of growth, the so called "information explosion”, Secondary infor-
mation sources and services are those that have as their basic function the
control of primary sources, particularly through various representations,

Because of the information explosion, there is also an "explosion" of

A 2
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secondary information services in many subjects (e.g. current awareness
services, online networks, clearinghouses, referral centers). Information
technology is ever more used for thesz services; the international net-
works based on such technologies are reaching many developing countries -
(witness for instance INIS, AGRIS, MEDLINE, and others).

Today, no information system in the world exists as an island by
itself, completely processing all information for accoss by its users, but
each system depends to a variety of degrees on the available secondary
information sources and on some network connection or other. However, the
utili.y of the traditional information sources — of both the primary and
secondary literature of science and technology -- is considered low for
appropriate information (as to the categories defined above) for developing
countries. The degree of utility of existing primary and secondary liter-
ature is seen as directly corresponding to the degree of industrialization,
The higher the degree of industrialization, the higher the utility of
traditional sources. But the problem is that, unfortunately, the needed
appropriate information is for the wost part not readily available,as is the
traditional secondary literature; and few information systems ure devoted
to appropriate information per se (in comparison to the total number of
existing information systems, including 1’braries). Thus, the problem
solvera in the developing countries are in need of additional post-process-
ing of primary and secondary informatiom, to make it conform to the problem
diff-cul: '. Information consolidation should be viewed as an intellectual
post-processing of the available primary and secondary information to make
1t accessible to users, who otherwise would not access this information.

Intellectual processing and representation of information traditionally

Wid oo
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has attracted considerable theoretical, experiwmental, and practical att:n-
tion world ~‘de, in both developed and developing countries. This refers

to schemes, ».._.dards, methods, procedures, and formats for indexing,
abstraccing,classification, coding, cataloging, bibliographic control, and
similar forms of intellectual representation (which we refer to as tradi-
tional forms of intellectual organization). However, consolidation of
information, wuich is alsc a form of intellecutal re-procesring of infor-
mation, has not received much citention; thus it may be considered

as non-traditional., As mentioned, there are few systems (such as some infor-
mation analysis centers) that are actually devot:d to any form of comsol-
idation of information. Therefore, these procedures are by no means as
well known,standardized, tested, practiced, or agreed upon as are thrse

for the more traditional forms of intellectual organization mentioned above.
Thus, this Handbonk =- to provide some guidance for these non-traditional
processes,

What is the relation between traditional and non-trzditional forms of
intellectual organization? Systems dealing with consolidation of information
are heavily dependent on systems which process information by traditional
means. Indexes and shstracts are needed for selection of inputs, libraries
for ac 288 to originyil literature when needed, and so forth. In other words,
consolidation cf information is not in competition with traditional forms
of intellectual organization. To the contrary, it can only be achieved
in cooperation with traditicnal forms. It is hard even ¢o imagine any con-
solidation effort that at some stage or another will not draw up-n these

traditional sour-és and gervices. It is not au either/or proposition. The

.
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proposition is: How to best use traditional forms of intellectual orga-

nization for a non-traditional consolidation?

3,5 UTILIZATION

The utilization of information in developing countries, even infor-
mation which is resdily available and accessible, is generally low. The
Fourth UNISIST Meeting on the Planning and Implementation of Natiomnal Infor-
mation Activities in Science and Technology (Restom, Virginia, USA, May
1980) had as its main theme "Information for Problem Solving in Socio-Eco-
nomic Development."” The meeting concluded that the distinction between
"information rich" and "information poor" coumntries s not necessarily a
question of degree of possession so much as a question of degree of utiliza-
tion of the information available. The meeting also concluded that avail-
ability and accessibility of information, disregarding local needs and
differences, does not guarantee equitable distribution of benefits which could
be obtained from its effective use. (3-25).

One of the most important themes on the evolving information scene is
the need to take account - ¢ demand conditions in contrast to the heavy
emphasis that has been placed on supply aspects. Even if information sys-
tems and services could give equal access to information, they would not
have removed the differences in capacities to absorb and use informatiom.
Indigenous development requires more tham the creation of stocks of
information; it requires the use of information by people. No fixed orga-
nizational pattern or fixed solution can be prescribed to meet this require-
ment in light of the variety of rneeds and socio-economic conditions. The
need is to bring about & number of solutions such as:

RIC
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* More lctive'involve-ant of information systems with user demand;
;tudyini the users more closely; evalvating services/products in
terms of their use.

* Tailoring the variety of information services/products to the
variety of user levels and demands.

* Enlarging the role of information specialists from information
custodians to information intermediari s who provide guidance to
users in formulation of demands and questions, searching, relevance =
Judgements, aniiyuil, and/or applications. . ‘;

* Enlarging the spectrum of information covered to include sources
and gervices relevant to little served groups (e.g. policy makers)
and unserved groups (e.g. semi-literates, illiterates),

* Organizing information resources in ways that are more appropriate

for socio-economic developments and presinting them in predigested,

problem—oriented forms.

* Organizing mechanisms for more effective inforwation delivery to
problem solvers, -mploying information technologies and networks
appropriate to their circumstances.

Thus in this framework, information consolidation has to be considered
as just one in the spectrum of activities relevant to bringing about an
increase in information use for development. It is not an information activily
wvhich stands alone, which could or should be planned by itself, or which
is a universal panacea or solution., Specific types of information consol-
idation can be useful only as they are tied to specific user demands and
other specific information services. But, as mentioned before, the prime

impetus for information consolidation ig the need to increase the utiliza-
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tion of information. This brings us £inally to consider the value of

consclidated information.

3.6 VaLue OF CONSOLIDATED INFORMATION

How can information consolidation be justified? Specifically through
its value in given areas of problem solving and decision making and more
generally through its value in the vhole process of social and economic
development. As mentioned, communication is essential to social change,
and the value of consolidated information is that it can greatly affect
social change in a positive manner.

But what values should be considered? The value in terms of economics
alone, as 1s the present fashion? Clearly, economic values should be
considered and the value of information mirrored against costs. Comnsolidated
information does have cost benefits, and these should be shown and played
up.

However, the concerns in development, in technology transfer, and
similar activities often are and should be with values that camnot be
measured in currencies and satisfied by monies alone. Value was conceived
by Aristotle as composed of relatively equal portions of aesthetics,
ethics, moxr 1ity, politics, sociality, spirituality, and economics. Value,

total human value, is a composite of many factors; and while considering

the value of consolidated information, these many factors (in addition to
. economics) should be taken into account. Many failures of developmental

efforts, such as in many attempts at technology transfer cen be attributed

to failure to match that technology with a given social setting, its
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information sophistication, and the total human values of that society.

The process of development, as defined today throuphout the world,
involves and requires an increase in sophistication in technical,scientific,
and related information -- for understanding of specificity of concepts
and relationships between concepts. The more developed a society is,
the more specific are its concepts and the greater the understanding of
interrelations. For example, the most advanced conceptualization or
understanding of a tractor for a farmer in an underdeveloped area might
be its function as a tool for plowing the ground, while his counterpart
in a more developed setting might also be an accomplished tractor mechanic
with an understanding of all the concepts involved in the engine, trans-
mission,drive train, electrical system, accessories, etc., as well as
awvareness of the operational interrelatedness and interaction of all these
subsystems, The lack of underatanding on the part of the firast farmer
severely, and sometimes critically, limits his ability to utilize the
technology. What is probably worse is that this lack of supporting tech-
nical information not only impacts on the economic value of the machine,
(that is, directly inhibits the use of the machine) but also impacts on
other social values as well, The results may prove to be disruptive to
a society; they may produce anxiety and in the end worsening the human
condition rather than development.

Many similar exampies can be drawn from all levels of decision making
and problem solving. They all point to the fact that the value of scientific,
technical, commercial, and related information lies in its use and acceptance,
which in turn rely on its appropriateness, And consolidated information

aims at being appropriate, The aspects which influence value of information

e




are deeply imbedded in the social and cultural structure and greatly

exceed the economic interpretations, as important as economic factors

are. The value of consolidated information is certainly economic, but

the value may be even greater because it is related to other values

in a society. The argument for consolidated information should in part
rest on dollars, rupies, pesos, cruzeiros, shillings, and so forth; but
even more so it should rest on values that represent other qualities of
human life. The value of consolidated information is that it may comtribute
to information sophistication of a population, which in turn contributes to
quality of life. For instance, consider the value of consolidated informa-
tion that helps to improve sanitatiom, which in turn decreases disease,
pain, and suffering.

The value of consolidated information can also be argued in relation
to its role in decisiom making and problem solving. Making decisions and
resolving problems (including those encountered in everyday work) require
information; moreover:

* Ag complexity of decisions or problems increases, the need for

information intensifies;

% As the amount of available information proliferates, it becomes

harder to get and use relevant information;

* As complexity, interdisciplinary, and technical sophistication of

available information increases, less can be used by decision

makers and problem solvers as presented in its original form.

Al this points to the .eed for comsolidated information. But the value
of consolidated information changes with the type and amount of information.
To illustrate: a pile of documents on a given topic on a decision maker's

desk, or in a worker's hand, has little value for the decisions they have to




make on that topic or problems they have to solve, even though the docu-

ments may have all the information that is needed. Summaries aay have a
oit more value. Mergers from a number of documents may have still more
value. Evaluated information further increases the value while gtudies
addressing the topic (reviews, state-of-the-art, market studies, statis-
tical summaries and correlations, etc.) increase this value considerably.
The highest value of information is in a set of alternative choices summar-
1zed from all the other sources meat ioned and recommendations for decisions
or resolution of the problems. These relations are expressed in Figure 3-1,
In other words,
* as the amount of information presented to a decision maker is
more and more consolidated, its value increases;
as the information is expressed more and more in the everyday language
and the social/cultural framework of the user, its value increases
for that user;
as the information is more and more packaged in a way that will make
its use easier, its value increases.
In summary, 1if communication is considered essential for social change,
then consolidated information is also essential in the framevork of the
present status and goals of development. This, by the way, is the central

theme of the Handbook.
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4, USERS AND USER STUDIES
4.1 Overv'ew: The MNeep For USER STupies

Users are the beginning and the end of all information systems, This
is taken for granted. However, what is not taken for granted ;h practice
18 .hat users have to be systematically studied and that the results have
to be the base for design and provision of information services. Jresident
Kennedy once said: "The accumulation of knowledge is of little avail if
it is not brought within the reach of those who can use it." Unfortunately,
knovledge or information often is not brought within the reach of users
because the systems that are supposed to do that neglected to look at the
users first and consequently failed to make themselves compatible with theu
users and their information needs. Alvin Toffler said in The Third Wave
that "many people feel cut off because the very packages in which information
arrives are unfamiliar.” (4-21).

As a rule, information systems and services gsucceed if they intuitively
or deliberately adjust to users and their needs +++ 1f they hit upon a need,
be it conscious or not, well expressed or barely articulated, burning or latent
and if they then provide competent services that will satisfy and even increase
such need. Also as a rule, information systems and services fail when users
and their information needs are not taken into account. Poorly designed
systems and services may lead not only to lack of use but also to uncoopera-
tiveness and outright hostility on the part of the intended users, Systems
and services can be adjusted even to users who have no or negative feeling

toward information. But first, the users need to be studied,
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A major problem on an international scale is that user studies have
been well recognized and touted as needed, but this has ended more in lip
service than in useful studies. There are four reasons for this:

1. Inborne expertisc: by virtue of working with information, many people
in or around information services consider themselves knowledgeable and
expert about users and their needs. Thus, "user studies are Teally a
waste of time to confirm that which we already know." Needless to say,
this may not be correct.

2, Methodology: studying users is a very difficult methodological propo-
sition. Theories in support of given methodologies do not exist (e.8.
even for help in selection of factors for study) and the suggested models
for viewing users and methods for studying them are not completely

satisfactory; consequently, every methodology has serious shortcomings.

Thus even a resolve to study users is often defeated by (a) objective
deficiencies of present theories, models, and methodologies concerning
user and (b) subjective lack of existing methodological knowledge and
o necessary skills on the part of information system designers and
operators.,

3. Experience: the experiences with user studies that have been conducted
are not that good. Many of them were trivial or useless. Many of them 1

have been criticized for serious shortcomings, lacking methodological 4

T
Lt

know-how and rigorous application of relevant methods from such areas as
behavior research. Considerable dissatisfaction has been voiced about
how studies of information users have been carried out in the past,

because most have been merely descriptive about some variations between

users, rather than providing insight about how information is being
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diffused and used, what demands have been put to information systems

and services, vhat satisfaction has resulted to users, or what was the
impact of use of information systems on the users' work. Thus, user
studies lost some of their credibility: '"There is no use studying
users, because 30 many previous studies were so bad." This attitude

is a cop-out.

Iranslation: results of user studies cannot be automatically translated

into appropriate information services. Rather considerable extrapola-
tion, creativity, and trial-error testing are necessary. User studies
are merely an aid in decisions about information services; they are

not & substitute for decisions. Hence, expectations should be so geared.
The real and challenging work for designers and operators of informa-
tion systems only begins with results of user studies. Even the best
user study is no guarantee that a successful information service will
follow: '"What good is a user study if it doesn't tell me straight

away how to design and operate an information service?" This represented
a fundamental misunderstanding about what any study can do.

In other words, a user study is a difficult and po.siﬂly a dubious
proposition. However, there is a much, much higher probability (if not
a certainty) that decisions and services based on good user studies will
be better than those based on intuition, hearsay, or committee delibera-
tions. Thus, the need for user studies. Know thy user is the first

commandment of information gervices.

4,2 Puawing A Stwoy

How does one go about doing a user study? First, there should be a
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plan. It is important to plan a study carefully from the beginning to

the very end and to lay out a detailed plan of each step ahead of any

surveying, observing, and data collection. Plunging ahead without con-

siderable planning is a sure prescription for a disaster, i.e. a useless

or even misleading study.

The plan should consist of at least these steps:

PLANNING
FOR

A USERS
STUY:

The steps in the plan, except for the last one, are considered in the follow-

Surveying the previous studies and Literature
in general and Learning about all aspects of

usder studies.

Determining ihe objectives of the siudy.
Detemining the variables to be studied and
the model 10 be followed.

Selecting the sample of the population to be
dtudied.

Detenmining the method for collection of data
of observation.

Detemining the method of analysis of data or
observations .

Determining the ways of presentation and utilization
of results, including dissemination.

ing sections of this chapter. The last step, being so important, is considered

with examples in the next chapter.
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4,3 SurvevInG THE Previous STUDIES

The mistakes in user studies start with inadequate knowledge of
previous works about users and about the critiques of such works. Ti.e
gathering and digesting of such knowledge may well start from the reviews
of user studies that appeared in almost every volume of the ‘nnual Review
of Information Science and Technology, starting with volume 1 in 1966.
Periodic reviews of user studies also appeared in well known international
journals such as the Journal of Documentation, ASLIB Proceedings, and others.
(See 1ist of some more prominent reviews in the references.) Every
major abstracting and indexing source in information science and librarian-
ship has a section on user studies: these sources include: Library and

Information Science Abstracts (LISA), Library Literature, Information

Science Abstracts (ISA), Referativnyj Zhurnal: Informatika (English and

Russian editions), etc.

4.4 Statement Or OBUECTIVES

A study without clearly stated and adhered to objectives is like a
fishing expedition in unchartered waters. Everything else that follows
in a study - selection of variables to be studied, determination of methods,
etc., is based on the objectives. Clear and specific statement of objectives
is then a prerequisite (but not a guarantee) for successful selection and
execution of all other aspects of the study, as enumerated under "Planning".

OBJECTIVES are value statements which explicitly deseribe the neasons
forn a study, the problem(s) to be addressed, expected achievements, and

I, . S N



Limitations imposed upon the study. Objectives may also be described in

terms of their properties,

* Objectives follow from a problem, thus they require an analysis
of the problem beforehand,

* They represent certain values, and as such they are based on
given social, ethical, legal, and other sets of values.

* It follows that they may be subjective, not only in terms of
the values used, but aiso, and probably even more so in the inter-
pretation of these values. Thus, the objectives as stated may
portray idealizations and not the "real" aims.

* Objectives may appear in hierarchies; there may be more than one
objective to a study and consequently some objectives may take
precedence over the others. Also the objectives may proceed from
general to specific in a hierarchial way.

* Given objectives may be achieved in a number of different ways, i.e.
there may be a number of solutions to the stated problem.

* Objectives are stated to achieve some expected results, however,
quite often unexpected results may follow, thus given objectives
cannot be tied to expected achievements only.

Objectives may be stated in a number of different ways: as enumerated

statements, as questions, as hypotheses, as a narrative, etc. The following

steps are involved in stating a set of objectives:

1. Analysis of the puwblem to be addressed and

STATING extraction of the aspect that can be and shoutd
OBJECTIVES: be studied.




2, Detewmination of the values on which the study
4is based.

3. Determination of desined achievements.

4. Detomimatlion of the Limits of the study and any
other condtraints and nequirements,

5. Deduction of a unifying statement summarizing all

, of xhese four aspects.

6. Ranking of rafectives a4 to prionity, 4if a number
0f them are involved on the detexmimation of hier-
archial avangement - if they are to proceed from
general fo specific

7. Testing of the statement of objective. as to its
Logical soundness, clarnity, realisr, :ontradictionsd,
reasonableness, ete., and redoing it if necessany,

5 MooeLs AD VARIABLES: INFORMATION TRANSFER

A MODE' is a nepresentation on analogy of a real on abstract object
or proceds showing its essential elements, pattenns, and/on relations.
A ©ndel is used to study, manipulate, reproduce, or demonstrate the selected
elements of the object or process while ignoring the others. A model is a
simplification of a complex whole, an extraction of the essentials. This
very simplification allows for a study which otherwise way be impractical,
impossible, or confusing. What essentials will be extracted for a model,
depend, of course, on that which is desired to be studied or observed. For

instance, if it is jesired to study humar nutrition in a population a different




model vill be selected than if it is desired to study information diffu-
sion in a population, even though both models will be based on human
processes.

A model useful for user studies related to information systems and
services should show the essential elements (factors, variables) which are
involved in and produce effects on human information processing. Moreover
a model useful for a system dealing with information consolidation should be
quite specific, showing the essential elements involved in diffusion or
transfer of information, Unfortunately, such models are not readily avail-
able; thus, either adaptations have to be made or entirely new models invented.
We will suggest here a model derived and extended from research on diffusion
of innovations and transfer of technology.Many of the suggestions are derived
from the work by Rogers (4-13) and Rogers and Shoemaker (4-12), as vell as
others listed in the references. We believe that particularly moac.s developed
by Rogers are useful for formulating the variables or factors involved in
and effecting consolidation of information, because they have many analogies.
Furthermore, diffusion of innovation and technology transfer is very dependent
on consolidated information.

As mentioned, DIFFUSION OR TRANSFER OF INFORMATION is a process by
which an inmovation or new idea spreads among the members of a social system
- it is a type of communication procesd. diyfusion process Lis the
spread of a new idea grom its source of invention, creation, on generation

2o its ultimate usens on adoptens, i.e. to the destimations ox necipients.

There are five essential elements in any analysis of the diffusion of
an 1dea: (i) the innovation or idea (ii) which is communicated through certain
channels (ii1) from one individual to another (iv) in a social system (v) over

time. This suggests the va<iables or factors that need to be examined in
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a4 user study:

VARTABLES
IN

USER
STUDIES :

5.

Stnges or phases in the diffusion process: they
may diffen over time, and as a result changes in

information needs may be expected.

Individual characteristics: i.e. the factors on
variables in the receivers of information that
effect (i) the perception of the situation and need
for information and (ii) the types of actions
vis-a-wis information.,

Environmental or Social characteristics: i.e. the
factors on variables in the social system, (the
noxms, situation, reference groups, ete.) that have
an impontant effect on (i) individual behavion and
(<L) communication in general.

Characteristics of an inmovation or idea being diffused:
4.¢. the perceived attributes of given ideas which
will effect their adoption, acceplance, and very
understanding.,

Communication charactenistics: 4i.e. the elements
related to use and dijfusion of Anformation, partic-
warly including: (i) information sources, (L)
Anformation structunes, (iid) information gonms,
(4v) communication channels, and (v) Anformation
dystems. These are comrelated with other variables.




S E T T TR T T

Which specific variables will be stressed in a given study depends,
of course, on the objectives of the study. The following pages (Sections
4.5.1 to 4.5.5) provide a more detailed description of these variables,
or in other words, a model from which one can proceed in selection of

specific aspects to be studied.

4,5.1 Srvaces IN Dirrusion Process

The process of diffusion or tramsfer of information can be viewed

as proceeding over time through a number of stages or phases which result

in decisions, thus it is a type of a decision making process. Each stage
has differing characteristics and may require support of different forms,
including different types of consolidated information, and different commun-
fcation channels. This underlines the importance of considering and study-
ing the diffusion process in stages (i.e. over time) in relation to consol-
idation of information. Although discreet stages are enumerated below, it
should be recognized that the process is a continuum with one stage flowing

sometimes imperceptibly, into the next. The process of diffusion of infor-

mation and associated decision making involves the following five stages (4-12):

1. Awareness: §4inst exposune.
2. Interest/Knowledge: gathering of information.

DIFFUSTION 3. Attitude Foamation: development of feelings,
STAGES: mental evaluation.
4. Trnial/Decision: puwbation, deterxminmation of
further action.

5. Adoption/Confixmation: implementation, reinforce-
ment of decision.
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Avareness: An individual (or group) 1s first exposed to an

idea or innovation,he or she gains some understanding of how

it functions, but lacks complete information about it. The
awareness may happen either by active seeking of information

or by a passive, incidental occurrence. There are two

possible decision paths at this stage: to drop all further con-
sideration or to develop further interest and knowledge about

the idea or innovation.

Interest /Knowledge: The individual (or group) becomes interested
in the new idea and actively seeks additional information so an
attitude toward it can be formed. This can also be termed as an
information or knowledge phase, because the function of this stage
is mainly to increase the individual's information about the idea
or innovation. The behavior is now definitely purposive. Deci-
sion makers personality, background, and values, as well as the
norms of his social system may affect where he seeks information,
what form of information is he willing to accept and capable of
digesting, as well as how he interprets the information received.
Attitude Formation: The individual (or group) forms a favorable
or unfavorable attitude toward the innovation and assesses it in
terms of his own presiunt or anticipated future situation. There
is a psychological involvement with the innovation. He is unsure
of the innovation and feels a need of reinforcement of his atti-
tudes e.g. through opinions, advice, and information from peers.
Perceived characteristics of innovation play a great role such as:

relative advantage, compatibility, complexity, being testable or

obgervable, efc.
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4, Trial/Decision: The individual or group engages in activities

which lead to a decision. Very rarely is an innovation adopted
without trying it first on a probationary basis. Information
is sought about methods for testing and trying the innovation
and about ways for interpretation of results. The results of
the trial are very important in the eventual decision on adoption
or rejection, thus they have to be carefylly handled in order
not to be misinterpreted.
A decision is made among these alternatives:
(1) to adopt the innovation

(11) to reject the innovation

(111) to seek significant alteration or new ideas (i.e. retura to

the second stage)

(iv) not to decide at all (i.e. possibly to opt for later adoption

or rejection).

5. Adoption/Confirmation: The individual or group decides to continue

the full use of innovation. Information is sought which (1) con-
firms the decision (11) aids in full implementation, and (iii)
exposes likely consequences. However, the decision may also be
reversed if an individual is exposed to conflicting information
about the innovation and its consequences. Information used is
of two types: external and experiential. External information
provides additional outside information about the innovation and
its consequences. Experiential information is data accummulated
from own experiences or from other adoptors. Experiential infor-
mation is more credible to the adoptor, because it results fronm

Q actual experiences in connection with implementation of an




innovation or idea. It can be convincing enough to cause a
reversal of the decision,

Since diffusion is a time dependent process a further and important
aspect to consider is the rate of adoption. The rate may differ from time
to time, stage to stage, from one social group to another, from one indi-
vidual to another and so forth, Therefore, it is important to study the
rate of adoption and to isolate factors which may help or impede the accel-
eration of the rate for given innovations or ideas. Appropriate information
sources are one of the factors that can significantly contribute to accel-
eration of the adoption rate.

In conclugion, the reason to model and then study the various stages of
the process of diffusion or transfer of information is that the user needs can
be expected to vary with stages and consequently an information service has
to experiment with various types of information sources that are most appro-
priate at each stage. However, even though the concept of stages was con-
firmed as valid and existing in many research projects and observations, it
is not fully confirmed how many stages there are and if they are as enumerated

here. Thus, depending on the situation a different number or description of

stages may be used.

4,5.2 INDIVIDUAL CHARACTERISTICS

Most of the user studies have concentrated on trying (i) to identify
groups of people that have some individual characteristics in common and
then (ii1) to correlate them with some of their communication characteristics

to find significant, general patterns. Some studies also included more
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complex correlations involving environmental and other variables described
in the next section. Data for classification of individuals in user

studies was collected in one or another of these classes:

* Demographic data: age, sex, mational origin, etc.
* Social status data: .income and other economic

aspects; status in a group; values; cultuwral traits;
opinion Leadership and gate-keeping podition; cos-
mopolitanism (onientation outside on inside social
group); ete.
* psychological data: behavional thaits and patterns;
personality; intelligence; mental ability and concep-
INDIVIDUAL tual skitls; decision making pattenns; secunity-
VARIABLES: anxiely, ete.
* FEducational data: Level and subject of education;
knowledge on skills in given topics; language and

tenminology proficiency in given subjects; Literacy;
numeracy; ete.

* Genenal work data: place, type and subject of wonk;

position; nesponsibilities and authonities; wornk times,
habits, nequirements; ete.

There are a great number of ways by which a group of individuals may
be classified according to these individual characteristics. Some of these
are more neaningful for correlation with the communication characteristics

than others. One interesting way is to classify decision makers according
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to their propensity to accept innovation or new ideas. These five cat-

egories were deduced from data of a number of research studies.

CATEGORIES 1. Innovators (f§irst individuals to adopt)

OF 2. Eanly adoptens (close to follow)

DECISION 3. Eanly majornity (just before the average membenr)
MAKERS : 4. Late mjonity (after the average member)

5. Llaggards (Last to adopt)

Figure 4-1 ghows the often found normal distribution of these cate-
gories. Innovators are venturesome and communicate a lot on a cosmopolitan
level (outside of immediate social group). Early adopterz have the greatest
degree of opinion leadership. Early majority are deliberate¢; they are also
very important because they have a high degree of participation with their
peers in all directions. Late majority are skeptical, they adopt new ideas
out of economic necessity or under social pressure. Laggards are bound to
tradition, they are the most locally oriented of all adopter categories and
many are near-to-isolated. Early adopters are younger, have a higher social

status, move favorable financial position, more specialized operations, and

a higher mental ability, in comparisom to later adoptors. Also, they have a

more effective communication behavior. This is an example of partitioning a
population which may have great implication for designing and direction of
efforts in information consolidation, because a service may be designed that
will concentrate on a group which has the greatest effect on the total

population.

*d
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4.5.3 ENvIRONENTAL (R SoCIAL CHARACTERISTICS

These factors characterize the society and environment of the group
as a whole rather than the individual. Here are some of the classes of

factors for which data was collected in user studies:

' Unit chanactenistics: data on places of work on
habitat {farm, agency, industry, school); organi-
zatiomal patterns,authority-responsibility channels;
products, services; nequirements; etc.

* Social and cultural noams: cultural traits; social
values; prionities; trhaditional-modern dimension;
attitudes toward imnovation; cross-cultural inter-
actions and problems; ete.

ENVIRONMENTAL * Political aspects: political base and subdivision;
SOCIAL developmental plans, attitudes, prionities; Legal
VARTABLES: aspects; desired directions, ete.

* Economic aspects: constraints; incentives; incomes;

productivity; projections; micro and macroeconomics
0f areas of interest; ete.

* Population data: demographic, educational, occupa-
tional, and other characterisiics of the population;
population trhends.

* Intenvational aspects: comparative data about any
0f the above from othen countries and negions on

global interactions.
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Culture and societal norms Play a great role in diffusion of ideas
and information tramsfer. They may be a help or a hindrance. They will
provide for the most frequently occurring pattern of overt behavior for
the members of a particular social system. In the traditional communica-
tion in science and technology (among scientists and technologists) these
norns play a lesser role, because science in particular has developed its
own norms which transcend national boundaries and even cultures and political
systems (as described in Section 7.2). However, these norms play a much
greater role in relation to consolidated information because it is aimed at
a particular population or societal group of a given society. Thus, consol-
idated information has to be much more adjusted to social and cultural norms

than traditional scientific and technical information.

4,54 CHaracTErISTICS OF AN IDEA MR INNOVATION

Some (but mot many) user studies also examined the characteristics of
a specific idea or innovation which in themselves affect the decision to
adopt, the rate of adoption, and the communication process as a whole. User
behavior and perceptions may and do differ from one innovation or idea to

another., These characteristics have been examined in relation to:

* Relative advantage: perceived advantage of the idea

on innovation nelative to cwrent practices in teumd
1DEA OR of: economics, social status, health and well being,
INNOVATION suavdval, ete.
VARIABLES: *  Compatibility: how easily can the idea on Annovation

3‘:53&}__




be integrated and accepted in texms of: deviance
grom social norms, and from individual behavion ]
noams; cost of implementation; ete. |

* Complexity: degnee of complexity; importance of
decisions in terms of nesources and time; number
of decisions to be made: senies of related subord-
inate decisions, etc.

* Thiability: possibilities; duration; cost; ete.

* Observability: ease of obaeauing the benefits
and impact; time involved; ete.

* Commitment: degree and extent of commitment necessary
1o adapt, (commitment in resources, time, risks, sub-
situations, ete,)

The importance of studying these elements is underscored by a number of
failures in transfer of techmology. These failures occurred not bec.use of
the givern technology per se, but because it has not met the acceptance levels

related to the above characteristics in a given social group.

4,5.5 CoMUNICATION CHARACTERISTICS

Data reflective of the patterns of diffusion or preferences in use
of information in a population (or among a group of individuals sharing some
common characteristics) has been collected in all the user studies. Most

often data has been collected in the following classes:

COMMUNICATION * Information sources: where it appears
)
E]{[C VARTABLES: * Information stuctures: how it is nepresented

IToxt Provided by ERI
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* Infonmation forms: how it is packaged.
* Communication channels: means of transmission.

* Information systems: sysiems involving any or all
of these.

The factors studied in each of _hese include:

1.

2.

Information sources: frequency of use of source in given subject

(such as dispersion of articles in a subject among journals);
authorship pattern for a given subject; use of formal (or impersonal)
sources by title, such as name of journals, reports, books,
brochures, newsletters, pamphlets, advertisement, etc.; use of
personal or informal sources by name, such as interpersonal

contacts within and outside peer group, contacts with agents caus~
ing change (extension workers, opinion leaders, etc.); provision

of sources; evaluation and rate of satisfaction; preferences;
frustration in accessibility and availability; awareness of avail-
able sources; origin of sources; physical distances from sources;

timelags in obtaining sources; estimated benefits; percevied

needs, atc.

Information structures: preferences in and abilities to deduce

cvom different information structures representing contents of
information (titles, summaries, statistical condensates, revievs,
texts as given, etc.); preferences for levels of presentation,
logic of presentation, volume of provided information; level of

information overload; tolerances and preferences in characterisgtics

of information received (e.g. extent, range, accuracy, cost,
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timeliness, etc.).

3. Information forms or packages: use and preferences for various

wedia (modes) in which information is presented or packaged
(print, hardcopy, offset, newsprint, microfilm, wicrofiche, soft
irage dis' lays, audioviauals, cAt‘c.); use and preferences for
formats in which information is preaented or packaged. Graphic

design and layout; illustrations; demonstrations; oted "

4. Communication channels: use and preferences for

- by which

informacion is transmitted, circulated, diffused; p&g} vs.

=

iopersoral channels; mass communication 1nfrutruc§p‘;j§§: tech-
nology (telephone, postal services, radio, Tv, etc.)%%g;:;mtcr
i:teractions (batch, online); software; use of commands for search-
ing; public and continuing eaucation; training programs; etc.

5. Iniormation systems: wuse and prefexences in systems providing infor-
mation sources in given structures and forms; accassibility; dis-
tanies; desired charactaristics; evaluation and ranking f various
services; satisra~tior and fruscretirn in use; evaluation of policies;
economics, charges, fees; marketing; user educatica; '"invisible
college',

Communicaticn characteristics are, of course, what user studies are all
about , However, the practical nsufulness of a user study is not decermined
by how many communication characteristics have been studics’, but by the
correlation of very specific communication characte:istics with spec.fic
other charac.eristics and by finding those combinations of elements which

show significant patterns of use or diffusicn or even better, those variables

which affect significant changes. Correlations should be sought which show




communication patterns and information use at different stages of the

diffusion process for given groups of individuals; this is of greatest
potential interest for decisions on a given type of consolidated infor-
mation.

Figure 4-2 sumr.arizes all of the variables described in this model
of diffusion or transfer of information. It shows the array of elements
of i.terest to user studies. As mentioned, which specific elements are
to be selected for observation within a given study will depend on the

objectives of the study.

4,6 Memvoos For User Stubies

After it has been decided why to study users (objectives) and what
to study (variables) comes logically the decision on how to do the ~tudy
(methods). Thus, the selection of method. depends on previous decisions,
on objectives of the study and on variables to be studied. Three aspects
are involved in selection of methods:

1. Selection of a sample of user population.

2. Determination of procedures for collection of data from or about

the sample.

3. Determination of procedure~ for analysis of collected data to

derive or summarize results.

Each one c¢f these has to be determined in great detail beicre one
plunges into designing questionnaires or the collection of data. One of
the most often commited mistakes (and a sure prescription for disaster)

in user studies is to collect data without any idea of how they will be

]




89

Q

ERIC

INFORMATIONAL COMPONENTS

INF. SOURCES INF., STRUCTURES INF. FORMS
|
INF. SYSTEMS
COMMUNICATION CHANNELS
DIFFUSION STAGES - COMPONENTS IN DECISION MAKING ‘
AWARENESS INTEREST/ ATTITUDE TRIAL/ ADOPTION/
L__KNOWLEDGE _ _FORMATION DECISION CONFIRMATIONI

73

;

SITUATIONAL COMPONENTS

PERCEIVED CHARACTERISTICS
OF IDEA/INNOVATION

INDIVIDUAL

CHARACTERISTICS

ENVIRONMENTAL/SOCIAL
CHARACTERISTICS

EIGURE 4-2 ELEMENTS IN DIFFUSION OR TRANSFER OF IDEAS AND INFORMATION

- L -

86




-75=

anal 'sed. e.g. "Here we have a number of filled out questionnaires
(surveys, interviews). Now, what should we do with them?" At that
point a statistician may be contacted but it is much too late.

1t is advisable to consult a statistician to help in the selection
of methods. However, a user study should not be completely turned over
to a statistician without experience in communication and/or users to be

studied, because meaningless statistics will follow.

4,6,1 SAMPLING

Sampling is a branch of statistics that has many volumes written about
its methods. The reason for sampling in studies is that in most cases
it is impractical or even impossible to reach all of the members of a pop-
ulation. Usually, in practice, only a portiaon can be practically reached., How-
ever that portion should be representative (in respect to aspects studied) of
the population as a whole, so that the results have a high statistical prob-
ability of being valid for the whole population. A bad sample equals biased,
non-valid, and misleading results. In this lies the importance of judiciously
selecting a representative sample, Of course, when the study concerns and
isolated segment representing the whole population, such as a defined number
of technicians in a factory, sampling is not rel.~want. But most user studies
are not that limited in their population scope.

There is a number of sampling methods available, among the most common

being:

METHODS OF 1. Convenience sampling: picking the finst 25, 50,

SAMPLING: ete. uscns that come along as subfect of study.




2. Random sampling: picking the users for study

grom a population at random,
3. Statified sampling: subdividing the population
Anto subgroups and then picking users for study at

nandom §rom each subgroup.

4. Pemesentative sampling: determining beforehand indi-
viduals, pairs of individuals, on small gnoups with
some charactenistics in common as subject of study.

Each of these sampling methods has its advantages and disadvantages.
None is universally "the best"., Some are more appropriate for certain
types of studies than others.

Another difficult proposition in sampling is determination of the size
of the sample to be studied. Obviously, a smaller sample is more prone toO
produce biased results than a larger one. However, enlarging a sample after
a certain size may not be very beneficial in obtaining results which are
significantly more error free. Thus a 'happy' balance needs to be achieved,
one that will on the one hand bring in results within some acceptable prob-

ability of error and on the other still be manageable enough to handle.

within the limits of resources ind time available for the study. Statistical
formulas exist that show the degree of error which may result from a given
size sample in relatior to a given population. Let us describe now the

four sampling methods in greater detail.

1. Convenience sampling: A certain numb-- .sers that come along

(2.8. use a library or request information or walk on the street
or participate in a class) are selected for study. This can also

involve time (e.g. users using au information source or library
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during 10 days). The advantages of this method lies in the fact
that it i the easient snud most convenient method of sampling and
sometimes the only m2thod possible under constraints of some
studies. The disadvantages are obvious: the group targeted for
study may not be representative of a population as a whole; the
sample may be biased.

2. Random sampling: the group targeted for study is selected at
random from the entire population. This, of course, requires
that first the targeted population (so called sampling frame)
should be carefully defined and listed; if this cannot be done
a random sample cannot be achieved. In that case, one has to
use convenience sampling. A number of random selection methods
are available: choosing every nth (e.g. 10th, 53rd) member of a
population from a list; pulling names from a box or hat (which
was well shaken before); using a table of random numbers to select
members, etc. The advantage of random sampling is that it ensures
that every member of a population has an equal likelihood of being
studied. The disadvantage is that some important subgroups may be
left more or less out of the study. For some types of studies
(such as in most diffusion studies where connections are sought)
random sample is not appropriate because it does not produce a sample
of pairs or groups of individuals that are connected in coumunication.

3. Stratified sampling: this is a variation of the random sampiing

to ensure that ail of the subgroups of interest are represented
regardless of their proportion in the total population. (e.g.

in a factory: workers, technicians, foremen, engineers, managers;

Gd
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in a village: differeant occupaiiona, different age groups).

The population is subdivided into desired strata beforehand

and a sample is selected at random from each stratum. The defi-
nition of strata becomes paramount for validity of results,

thus studies on how to stratify a given population may have to

be done beforehand, Some of the deficiencies existing in

randon sampling are eliminated. But it still remains that for some
studies (such as those mentioned above) this method may not be
appropriate,

4. Representative sampling: The method consists of choosing for study

a group (or groups) that have some exhibited common characteristics
and generalizing to the population which exhibits the same charac-
teristics. For instance, choosing pajrs of individuals communicating
in a diffusion process who adopted and did not adopt an innovation,
persons in a citation chain, command chain, etc. In a way, this

is a stratified study but without random selection within a strata.
The advantages are obvious: this study can be well targeted to
specific communication practices and study objectives. The dis-
advantages are in the limited power for generalization and in a
higher degree of possible bias in generalizationms,

A big problem in all of user studies is the rate of responses or cooper-
ation of the people selected for the sample. Lack of response in a certain
stratum of a stratified sample can easily bias the results. For instance,
if one of the strata includes a high proportion of people with a low literacy
rate, and a written questionnaire is administered, it is highly likely that

very few members in the strata will answer. Thus, the method of sampling




B
R

-79-

and method of data collection have to be closely linked togecher to

ensure an equal and possibly high level of response in all strata and

thus avoid prejudiced results.

4.6.2 Couection OF DaTA

There are also a number of methods available for collection of data

and a great number of textbooks describe those. The most often used are:

METHODS
FOR
DATA

COLLECTION:

1.

3.

Surveying: quesiioning users and obtaining
answerns directly grom users about thein behavion,
attributes, values, conditions and/on preferences.
This is by far the most often used method in user
studies, but also the modt obtrwusive and thus
potentially the most biased on Limited of methods.
Observation: making direct observations on the
comunication behavion of users in given sdituations,
puactices, time periods, ete.

Records Analysis: obtaining written records or
other antifacts of previous communccations (such as

paperns, conrespondence, siatistics) and deriving
observations about users from the reconds.
Experimentation: introducing an element of commun-

ication to a carefully defined group of users and
observing the nesults on consequences; possibly also
comparing the group with another where the element was
not introduced.
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1,

Surveying: may be formal or informal but both rest on a ques-
tionnaire. The construction of the questionnaire has to be done
very carefully so that the questions (i) indeed reflect the
variables to be studied and nothing else i.e. the questions

should be to the point and no more; (11) avoid different inter-
pretations and misinterpretations i.e. the questions should be
clear; (1ii) avoid introduction of biases which may prejudice
answers i.e. the questions should not be 'loaded' to predetermine
answers. There are two main methods for administering a question-
naire: (i) self administered: a questionnaire is given to users
or sent in fashion {e.g. through mail) to be filled by users them-
selves; the questionnaire is then either collected back or sent .
back by users. (11) aterview: the questions are asked orally

in a face-to-face encounter between a user and a surveyor, The
questionmnaire still exists,of course, but the answers are recorded
by the surveyor. In a more sophisticated situation the interview
may be carried out by phone. The interview is much more costly

and time consuming, but also it ensures a higher rate of return

and more evenly obtained answers. However, it is not very suitable
for mass surveys. Logically, there is a third method that combines
the two: first a questionnaire is self administered followed by

an interview. Any survey involves the following of a schedule.

It should also involve a pretesting of the questionnaire and

of the ‘nterview procedures to make gsure they are on target,and to
make th: rather unavoidable revisions. The questionnaire itsel”

may be precoded for easier data analysis; it may also involve

Q9
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numerical ratings, comparisons, or rankings which could be

subject to numerical analysis. The interview could also involve

a panel of users; in a forwal study this can involve sophisticated
techniques such as the so called Delphi method.

Observation: again as in surveys this can be a formal or informal
study, but either rests on careful predetermination of specific
aspects to be observed and studied. That is, users cannot be just
"observed" in general. Observation may include aspects such as:
vhere users go for various kinds of information; what sources,
structures, channels they use; with what frequency; what do they
do with answers; whom do they inform, etc. Ihe observations need
to be recorded in a consistent manner over time, In some studies
observations were made at random times (e.g. as a clock buzzes

at random intervals, any user activities at that moment were
observed and recorded). In some instances the users themselves
can record some or all of the ohservations. The problem in record-
ing by observers is t~ make tue observations as unobtrusive as
wmﬁhinuurmtmidhmuthuuﬂahhﬁu.OMuu—
tion as a method is much more difficult than surveys, however,

it has the advantage of recording what people do, rather than what
they say they do. There may be great differences between the two.
Records Analysis: not all, but still a great many communication
events leave behind some record or artifact., These records could
be a goldmine for analyzing the communication behavior, informa-
tion sources used, differences in the rate of adoption (e.g. of

a drug by analyzing prescriptions by different docters), connections




(e.g. by analyzing citations), and so forth. It is a partic-

ular form of observation, thus it has the same advantage ove.
surveys: it is based on facts rather than opinions or recollec-
tions. However, it is limited to availability of records and
often to willingness of users to part with such records.

4. Experimentation: this can be done only as a formal study and
involves setting up controlled conditions for introduction and
observation of a carefully determined information source or
communication practice. Included may be a control group aﬁd
comparison of results between the control and experimental group,
It is the most difficﬁlt of all methods, but also one with the
greatest potential yield in information. Rules for experimentation

in sciences pertain to this method.

4,63 AaLysis OF DaTa

Collecting data is not enough. In order to be useful data has to be
summarized, compared, synthesized, tested for significance and otherwise
manipulated or "massaged". Data anlaysis is another one of the complex
tasks in user studies, wrought with many difficulties and hidden traps as
all the others. Many an analysis is informal, in that it consists of gain-
ing an impression or feeling of what the data indicate and in which direc-

tion they point. For the formal analysis the most often used methods are:

FORMAL 1. Statistical analysis: application of standard
METHODS satistical techniques to summarize, compare and
FOR test for significance data which is expressed

Q
ERIC DATA ANALYSIS: rumenically.

{ -
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2. Semantic amlysis: application of semantic
techniques to summarize and compare data which
is expressed verbally.

3. Paycho-sociological analysis: application o
psychological, sociological, or anthropological
techniques to classify on describe data which 44
expressed conceptually, Logically, on nepresen-
tatively.

4. Economic analysis: application of macro o micro-
economic techniques to derive conclusions 4in economic

teums on data expressed in either on all of the

above ways.

Each of these formal analysis methods do require knowledge of the
respective fields, although elementary statietical and semantic analysis can
be accomplished rather easily with a rudimentary knowledge of statistics
and of semantic differentials. Standard statistical packages are widely
available which will accomplish calculations of sums, means, medians, vari-
ances, standard deviations, percentages, chi-squares, regressions, or cross-
tabulations of data. Standard semantic analysis techniques are not available,
however, appropriate techniques can be adapted relatively easily from the
myriad of previous user studies.

In all of the formal analysis methods data has to be expressed in a
form that allows for manipulations in analysis, It is thus imperative to
consider analysis methods and at the sawe time consider data collection

methods. In other words, although sampling, data collection, and data analysis

«c
i
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are different aspects of methodology for user studies, they are all inter-
connected in such a way that they have to be considered in relation to

one another.

4,7 ‘s OF User Stupies

User studies can uncover a tremendous amount of useful information.
However, there are limits to what they can uncover and how far predictions
can be made. This is for at least three reasons:

1. The very problems confronting the users change; the directions of

changes cannot be always anticipated by users or anybody else.

2. Decision making is not a perfectly rational process; there may be

aspects to it that defy logical analysis as found in user studies.

3. The humen psyche and social conditions change in response to unfor-

seeable factors and in unanticipated ways.

All of these cannot be handled by user studies. There is an element in
information needs and uses that is uncertain i.e. it is neither predictable
nor studyable, In othe: words, it is not possible to find standard proce-
dures that will fully reveal the individual users' needs and predict changes .,
Thus, a continuour and dynamic partnership, individualized contact and flex-

1ibility are needed between users and information systems,
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5. FROM USER STUDIES TO INFORMATION CONSOLIDATION PRODUCTS

5.1 Overview

Results from a user study are in. Now what? Now comes the difficult
and creative task of using the results in determining and developing infor-
mation products that will satisfy the uncovered user needs in given subjects -
that is, products that on the one hand will fit with the communication
practices of users and on the other will reflect the state of knowledge
or information in the given subject. Thus the information consolidation
product3 are determined with one eye on the user and with the other eye on
the best available information on the subject. On the operational level
naturally, development of a product has to involve definition of processes
and procedures by which the product will come into being and of a unit
that will carry out these processes.

In this chapter we are concentrating on a summary description of a
variety of possible information consolidation products (i.e. tangible out-
puts of information consolidation units) as they relate to user studies.
Therefore, it is logical to present these descriptions immediately following
the chapter on users. In particular, the description of characteristics and
types of products is related to the different stages in diffusion process
and possible different organizational units of users (as described in Sections
4.4.1 and 4.4.3). In the following chapters the concentration is on the
selection and evaluation processes and on the detail descriptions and

procedures involved in some of the most popular products and packages.
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5.2 TARGETING TO DIFFUSION STAGES

Targeting means orienting specific information products to specific
audiences, organizational units, events in information transfer, etc.
When the specific concern is with diffusion of innovation or ideas, one of
the important ways of targeting is adjusting the product(s) to correspond
to information needs in different stages of the diffusion process. As
mentioned, diffusion may be partitioned into five stages or phases:
1. Awareness, 2. Interest/Knowledge, 3. Attitude formation, 4. Trial/
Decision, and 5. Adoption/Confirmation. The rcle and purpose of the products
at each stage differ considerably; they may be described as follows:
1. Awareness: exposing the users to the general existence of
an innovation or idea. Creating general consciousness through
examples. Fixing attention and guiding the users to the next
and more substantive sources of information.
2. Interest/Knowledge: Awakening further interest. Providing
basic details of the innovation or idea (e.g. technology).
Creating a cognizance of the knowledge, know-how and steps
needed for trial and adoption. Guiding to scurces that will
stimulate further learning and eventual trial, and decisions
on adaptation.

3. Attitude Formation: relating the innovation or idea to user

needs and functional answers within users' situation. Informing
the users of the general utility of the idea or innovationms.
Giving enough detail to coupare this idea or innovation to

others in users' own environment. Guiding the users to information
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sources that will generate appraisal, trial, and decisions
and persuading them to do so.

4. Trial/Decision: providing applied details to measure perfor-

mance or applicability of the innovation against requirements.
Assisting the users in obtaining evaluations i.e. performance
data on the specific utility of the innovation to their parti-
cular situation. Directing the users to sources that facili-
tate trial and decisions. Guiding them to sources for additional
technical or operational details.

5. Adoption/Confirmation: providing information confirming users'’

decision and reducing dissonance. Providing continuing
information to satisfy requirements of the modified environment
of users (i.e. as changed after adoption). Directing the
users to sources of continuing operational support and/or
providing such sources.

Clearly, products for each stage should correspond to user needs for
that stage. However, at each stage there should be a pointer which will guide
the user to the information needed to continue onto the next stage. As users
proceed through the diffusion stages (from awareness to confirmation) infor-
mation requirements become more specific and thus information products tend
to become more specific and even more personal. More specific products can
serve less specific needs but not the reverse i.e. an information product
directed toward attitude formation can serve also as an awareness product,
but not vice versa. However, specific products do cost more than general
products, thus, it is not cost-effective to use more specific products for

more general needs. Furthermore, a more specific product may not be appropriate
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for a general stage because it places . burden on the users who are

provided with more information than they need at that particular stage.

5.3 CONTENT ASPECTS

As restructuring of information is one of the major subprocesses included
in information consolidation (as defined in Section 2.6) it involves present-
ing the consolidated information (i.e. the contents of an information consol-
idation product) in a way that will be most compatible with the situation and
user needs. In general, all types of restructuring follow a particular
scheme: the original text or texts undergo certain processes so that the
product is a much shorter text in respect to some predetermined factors than
the originals.

Among the great number of aspects or facets to c¢onsider in relation to

the contents in a given information consolidation product, the following

stand out:

1. Content extent and degree of reduction
CONTENT 2. Technical Sophistication
ASPECTS OF 3. Temporal aspects
INFORMATION 4. Editorial qualities
CONSOLTDATION 5. Information quality and accwracy
PRODUCTS: 6. Degree of invaniability on value added

7. _Deghee of Linearnity

1. Content Extent: this signifies the decision on the degree of detail

with which a subject is treated and/or reduced in a given information product.

P
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Two dimensions are involved:

* Subject breadth, ranging from

- General: broad presentation of topics or problems involved in
the subject, to

- Specific: narrow, limited to a specific topic or problem.

* Subject depth, ranging from:
-~ Summarized: shallow, selective, highlighted, filtered treatment,to
- Detailed: ful®, comprehengive, in depth treatment.

2. Technical Sophistication: defines the technical level and under-

standability of the contents of an information consolidation product. Four points
on a continuum are involved:
* Minimal:
- introduces a single or very few concepts or aspects of a topic and
- employs no technical jargon or esosteric terminology
* Moderate:
- introduces several concepts or aspects of a topic, and
- employs some technical terminology, carefully defined and logically
introduced
* High:
- encompasses virtually all essential concepts or aspects of a topic; and
- makes liberal use of technical terminology
* Very High:
- includes discussion of complex relations with other topics or subjects
and of long range consequences; and
~ makes liberal use of concepts and terminology from other subjects

3. Temporal Aspects: describes the two basic time dimensions involved:

* Timeliness or currency and time spans of information incorporated in

ERIC s product:
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-immediate: appeared within a short period, such as six months
-current: within the last year or so
-retrospective: prior to a year and extendi-g to a defined historica’
period
*Frequency of issue of the product:
-one time only
-periodic update, but without defined regular time periods
~defined periodic issues (monthly, quarterly, annually)
-r¥uponse time (if a product is in response to a request)

4. Editorial Qualities: this includes a number of qualitative aspects

associated with the style of presentation - the prime function of this facet
is to make the contents more palatable to users and easier to assimilate.
Involved are aspects such as:?

* grammar, syntax

* clarity, crispness

* balance, contrast

* logical organization, coherence

* layout

* graphic qualities, composition, color

S. Information Quality and Accuracy: the degree of known validity and

reliability i.e. the quality of information or data presented in the product.
Involves evaluation of information prior to consolidation in a product. For
instance, an information product perfect in any othef way, can still contain
inaccurate information,

6. Degree of Invariability or Value Added: the degree to which information

is presented as contained in the original text(s). When evaluation is performed
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the degree of value added (points of view, comparisons, results of tests,

judgements, etc.).

7. Degree of Linearity: the degree to which the order of presen-

tation in the product is the same as the order in the original text(s).

5.4 PacKAGING AND DISSEMINATION ASPECTSl

Packaging and/or repackaging or iestructured information is another
one of the major subprocesses in making an information consolidation product.
It involves presenting the restructured information in a form that will

enhance the potential of its use. Two aspects can be distinguished:

ASPECTS IN PACKAGING 1. Package media

OF INFORMATION: 2. Package formats

1. Package Media: the reference here is to the physical medium in

which the information is displayed or presented to users. The most common
media for presenting information are:
* Print, further subdivided into:
- paper hard copy
- filmed copy
- soft image display
* Audiovisuals
* Demonstrations

* Interpersonal contact

]Chapters 11 and 12 deal in greater detail with these topics. Only basic

FRJC details are given here so that examples can be provided.

IText Provided by ERIC




* Combination of any of the above

It is important to note that information consolidation products are not
exclusively related to the print medium. To the contrary, other media

should be considered and actively explored. 1In many instances they may be
more appropriate to given user groups and situations than the printed page.
For instance radio is popular and quite widespread in many developing
countries thus radio programs can reach even remote villages. TV is similarly

becoming widespread, particularly in urban centers. Film was always popular.

2. Package Formats: this refers to the shape and make-up of the

physical presentation of an information consolidation product. Within each
media many formats for arranging, and presenting information are available.
Clearly, the choice of a particular f-rmat should reflect not only the
physical medium but also (i) the content and nature of information to be
presented, (ii) the users and their environment and (iii) the means or channels
of distribution of and user access to information.

Dissemination or delivery of information products is still another piocess
to be considered in an integral fashion. That is, development and creation
of an information consolidation product has to be counled with consideration
of means by which this product will be put in the tLands of users. A channel
for dissemination refers to the means of transition or mechanism by which
information products are distributed and delivered to users. As mentioned,
there is a close connection between ti._. choice of media, formats, and
respective channel or channels.

The channels can be divided as:

DISSEMINATION 1. Interpersonal delivery: products personally

CHANNELS: delivered to each usen.
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Group personal delivery: poducts given to usens

at meetings, demonstrations, ete.
Strategic placements: products put at key sites

for usens to pick up, (includes possible distrnibu-
tion of products thrwough stornes), ete.

Mail and other means of public distrnibution.

Local depositony: products circulated from a Librany,

extension service, ete.

News media.

Broadeasting: nadio, iv.

Telecommunications: Ztelephone, satellite, ete.

Computer retworks: Online sysiems, computler confenr-

encing.

Table 5-1 provides examples of different information consolidation

products within different media.

Table 5-2 provides examples of information consolidation products

as they are appropriate for a number of different types of user organizations

and as they relate to the five stages in diffusion of innovations or ideas.

These examples were derived from (5-2).
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TABLE 5-1: EXAMPLES OF INFORMATION CONSOLIDATION PRODUCTS IN DIFFERENT MEDIA

Media Aspect Product
Print - Single issue Critical review or state-of-the-art
paper, hard copy (Temporal aspect) Brochure

Monograph

Technical report

Field manual (for operations, maintenance,
processes)

Guide

Handbook

Textbook; tutorial

Question-Answer sheet

Data corpilation; critical data

Statistical abstract

Briefing; evaluative summary

Directory; evaluative answers

Referral; evaluative answers

Printout; any of the above

Serial Newsletter; alerting bulletin
(Temporal aspect) Journal
Monthly, quarterly...report
Recurring summaries, bulletins

Print - Microform Microfilm; any of the above

filmed copy Microfiche; any of the above
Aperture card; any of the above
Microtext; any of the above

Print - Cathode ray Online retrieval-references, paragraphs
soft copy tube Structural compositions

Tabular data

Video newsletter

Audio Recording Tape of a tutorial,
Cassette briefing, guide,
Phonodisc etc.
Telephone recorded Briefing; summary
message Question-Answer session
(dissenination-delivery) Newsletter

Information 'Hotline'

Radio Summary; tutorial
(dissemination-delivery) Newsletter
Radio show
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Product

Visual Graphics

Audiovisual Film

Video

v
(dissemination~delivery)

Demonstration Fixed site

Nonfixed site

—— . e m — m— — m— — e e e e GEn e - = e e — —

Interpersonal Group contact

(dissemination—-delivery)

Individual contact
(dissemination-delivery)

Photograph
Drawing; chart
Poster
Display

Slide
Transparency
Table; figure

Motion picture
Slide . ad recording
Holograph

Videotape
Videodisc

Summary; advice; tutorial
Newsletter; briefing
TV show

Modeling - processes, procedures,
applications

Test/laboratory facility

Trial installation

Pilot plant

Exhibit

Mobile demonstration unit
Scale model

— e m— e e . m— S e Gme e G . ame G R R m— e

Lecture/talk
Seminar/conference
Tutorial

Personal consulting/advice
Correspondence

Telephone conversation
Staff visit




TABLE 5-2: EXAMPLES OF INFORMATION CONSOLIDATION
Products by Diffusion Stages
Type of Interest/ Attitude Trial/ Adoption/
Organization Awvareness Knowledge Formation Decision Confirmation
Small Advertising Reports. Seminar on effects. [ Demonstration. Operational manuals.
Industry announcing reports|Group seminar. Comparative Technical manuals. |Market reports.
on a particular Visits. statistics. Graphic displays. | Handbook.
product/process. |Briefings. Report on alterna- |Data books.
Promotional Exhibit. tives and Handbooks.
brochure. Synthesis of require-| experiences.
Newsletter. ments. Videotapes, films.
Data.
Medium Brochure describing | State-of-the-art Comparative exper- | Demonstration. Operational manuals.
Industry product/process review describing iences. Technical assist- | Updates.
of interest to technology. Critiques. ance manuals. Trends.
technical person- | Resource and econo- |[Market analysis. Films, taper Synthesis of advances.
nel. mic analysis or pic.ures. Handbook. e
Market description summary. Data books. -
for managers. A
Large Alerting bulletins. | Individual seminar Competitive analy- | Demonstration. Operational manuals for
Industry Newsletter. on naw develop- sis. Testing reports. different levels of
Technical news ments. Impact analysis. Technical manuals. personnel.
synthesis. State-of-the-art. Historical review Training manuals. SDI synthesis of
Market trends. Economic analysis. of similar Tables of recom~ advances.
Synthesis of research| efforts. mended data. Continuous critical and-
results. Evaluations. recomnended data.
Critical data.
! Reply to inquiry.
O
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TABLE 5-2'~-: CONTINUED
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Type of Interest/ Attitude Trial/ Adoption/
Organization Avareness Knowledge Formation Decision Confirmation
Local Promotional Workshop for Impact analysis. Manuals for imple- |Recurring supply of
Government brochure. officials. Comparative data. mentation. synthesized infor-
Press release. Reviews. Demonstration. Comparative mation.
Newsletter announc- | Statistical Briefing. experiences. Establishment of
ing reports on synthesis. Referral. question-answering
topics of local Visits. Documentation. procedures.
interest. Analysis/synthesis
of practices.
State Announcements. Slide/tape descrip- |Historical data. Synthesis of Recurring supply of
Government Form letters. tions. Comparison with practices and synthesized infor-
Presentation at Briefing. other countries. trials. mation.
meetings. Reviews. Demonstration. Manuals. Evalua*tion reports.
Newsletter. Statistical compo- Impact Referral.
Alerting bulletin. sites. analysis. Documentation.
Synthesis of research|Evaluations. 1 1
findings. Integrative future
Data tables. studies.
Mass Newspaper articles. | Radio, TV, shows. Comparing with Show-how informa- |Synthesized informati
Urban Announcements on Popularization other practices. tion. fortifying and
Population radio, TV. articles. Demonstrations. Simplified refining the practic
Popular talks on a | Simplified pamphlets, Synthesis of fitting] manuals.
given practice or brochures. with daily life. |Do-it-yourself
L 1 . product. Comic strips. Possible impacts, booklet.
4) Question-answer Photonovels. positive and
sheets. Demonstrations. negative.
Exhibits.
Popularized
journals.

Field manuals.

|
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TABLE 5-2 - CONTINUED

Types of Interest/ Attitude Trial/ Adoption/
. Organization Awareness Knowledge Formation Decision Confirmation
Mass Radio announcements. {Extension service Talks by opinion Show-how informa- k@inforcement informa-
Village Visits with opinion demonstrations. leaders. tion. tion.
Population leaders. Simplified pamphlets.|Comparison with Field manuals. Comparisons.

Posters, graphic Field manuals in other villages. Experiential infor- [Refinements.
displays. various media (e.g.|Synthesis of fitting| mationm. Increased know-how

School talks. picture books, with village life. [Markets for cash information.

Training sessions comic strips). Impacts. crops. [Market enlargement , :
for extension Graphic displays. Summary. Do-it-yourself information. ¢
workers. Films. booklets. |

Talks.
News Press release. Demonstration. Graphic material. Short guides. Reports on applications.
Media Invitation to Popularized articles. |Comparative data. Interviews with %rticles on refinements.
demonstration. Synthesis of findings|Briefings and news experts, leaders. {Result analysis. -

Press clippings and results else- conferences. Impact analysis.
from foreign or where.
technical press. Timetables.

Alerting bulletin. {Plans.

Academic/ Journal notices. State-of-the-art and |Synthesis of criti- [Research data. [Continuing synthesized

Research Short announcements critical reviews. cal reports and Training/education SDI reports.

Institutions in professional Synthesized research evaluations. materials. Selective current
newsletters. results. Comparative results. {Know-why informa- contents.

Acquisition rotices. |Referral. Resource require- tion. Refinements in advances.

1 Journal articles. ments information. [Experiences at Critical data.
© Text excerpts. other institu-
=) Critical data. tions.

Data survey.

113
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6. SELECTION OF INFORMATION SOURCES

6.1 OVERVIEW

The processes and problems of consolidation do mot start with how to
consolidate but with what to comsolidate. Selectiom which incorporates
evaluation is a basic, essential and inseparable part of comsolidation of
information.

EVALUATION is a judgment on the intrinsic menit, validity, and

neliability of infonmation and/on of information sounrces.

SELECTION is a decision whether the information on information

sounces ane of utility and meet the needs of usens, including

considerations of economic and othen resinictions.
In other words, evaluation considers the value of information and informa-
tion sources per se and selection matches them to specific users om the basis
of utility, appropriateness, and given comnstraints (such as moneys available
for acquisition). Although based on differemt considerations, in practice
evaluation and selection are so intertwiued that quite oftem mno practical
distinction is made between the two. It is like looking at two aspects
at the same time and matching them for a decision. We shall deal with
selection in this chapter and with evaluation in the next ome. The reason
for treating evaluation in a separate chapter after selection is that
evaluation is related on the one hand to selection and on the other it is
also related to analysis and synthesis (treated in Chapter 8).

Selection involves at least these three elements:
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1. Sefection policy: a set 0§ criteria and principles
adopted and used by an information system fon
decisdions on acceptance and rejection of information

ELEMENTS sounces, 1t 48 a statement aiding a fudgment (but
N not a substitution forn it) on inclusions into and

clusions grom infonmation consolidation.
SELECTTON: exelusions grom ing

2. Selection aids: the tools employed in selection,
evaluation and verigication.

3. Selection process: the people, methods and procedurnes

used in arniving at decisdions.

Selection is always present in any and all information systems and par-
ticularly in information consolidation units...be it recognized as such or
not, be it done consciously or subconsciously, formally or informally, with
or without articulate criteria. The importance of selection is quite clear:
it determines the contents of an information file. Unfortunately, one of the
often found weaknesses in many information systems is inadequate attention
paid to criteria and methods for selection, particularly in comparison to the
great attention paid to later processes in connection with materials that have
been selected (such as indexing, abstracting, computer processing, reviewing,

/

etc.).

6.2 SeLecTion PoLlcy

Selection policy sets the criteria and basis for decisioms. A detailed

articulation of criteria for selection is by no means an easy proposition.

Therefore, it is not surprising that many systems perform selection on the
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basis of unstated criteria and instinct. The results may not necessarily be

bad, but they are more likely to be so. There are no universal formuylas for

selection. Any selection involves human judgment, thus a degree of subjectivity.

A vell stated and officially approved policy:

* helps in reducing the inconsistencies and idiosyncracies in judg-

ments;

* guards against gaps and biases in decisioms;

* provides for more equivalence in judgments among different selectors

and across a span of time;

* represents the system to its constituency and higher authorities;

* gerves as a tool in communication with users as well as in pro-

motion and marketing to users;

* proviles a benchmark for evaluation of the system; also, it can

be used as an answer to unjustified or uninformed criticism;

* ajds in training of staff.

A policy should have at least these three elements (of course it can have

more dependency on the objectives of the system):

I.

ELEMENTS

IN A Z,
SELECTION

POLICY: 3.

Users and needs: a specific statement about population

and infonmation needs to be served.

Subject: a specific statement about subjects, topics,
poblem areas on missions to be covered.

Matenials: a specific statement about the type of
infonmation sources in the given subjects to be acquired
and the critenia §or their evaluation.

1. Users and user necds. This involves stating in some detail the aspects

of users and uses which form the foundation for selection and even for the very

ERIC
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existence of the system. The basis for development of a policy should be the
results of user studies and community analysis. The higher the degree of
selectivity in a system the more important it becomes to have a detailed state-
ment about users and uses. The statements about users can be organized around
the list of variables as elaborated in Section 4.4. These statements are to

be used as an aid in answering questions such as: What is the utility,
usefulness, appropriateness...of given information or information sources to
users? What factors (individual, social, political, work, cultural...)

should be considered? What priorities given?

2. Subject. This involves stating in some detail the topics in which
information and information sources are to be collected. It is a statement
about the contents of a system. Very often a distinction is made between two
types of information systems according to subject coverage:

(1) Discipline oriented: coverage of the subjects that present the

traditional areas of learning: chemistry, metallurgy, electri-
cal engineering, ferrocement, mining, viral hepatitis, linguistics,
etc.

(11) Mission or problem oriented: interdisciplinary or multidisciplinary

coverage involving a number of subjects and topics relevant to
a specific problem, a commodity, or activity, e.g. rubber, rice,
renewable energy, irrigation, business, transportation, sanita-
tion, alcoholism, government, legislation, appropriate technologies,
etc.

Definition of discipline coverage includes specification of (i) a core of

topics and (ii) of boundaries. Each discipline has a core of relatively easily

defined topics, the problem arises in defining the borderline areas, and the
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extent to which the coverage should include related topics from other subjects.
As modern subjects interrelate more and more, definition of boundaries
become ever more difficult.

But the real difficulties arise in content definition of mission or
problem oriented systems. The core is much weaker and in most cases there
are a number of cores, the directions are more diffused, and the boundaries
are hazier. Often the relevance of a topic to the problem cannot be determined
beforehand by definition alone, but it is decided as one stumbles upon it by
serendipity. The approach to defining the mission coverage involves an exten-
sive inventory of topics relevant to the mission or problem and then a subdi-
vision into central core areas, extended core areas and finally boundaries in
concentric circles to each core and/or to the problem as a whole.

In cases where data is collected, evaluated and synthesized the definition
involves specification of characteristics or properties (of materials, entities,
etc.) on which data will be selected.

3. Materials. This involves statin; the details about the information
sources to be collected i.e. the actual sources from which information con-
solidation will be made. In some instances this can involve an inventory, e.g.
a 1ist of journals from which selection will be made. In other instances given
characteristics of sources are enumerated, e.g. language, country of origin,
publishing or issuing organizations, authors, format, media, structure, sophis-
tication level, etc. Type of literature can be enumerated, e.g. journals, books,
pamphlets, reports and so forth. The approach in defining the sources and/or
their characteristics starts with an inventory of all possible sources in the
defined topics and then continues by narrowing it down to those with highest
payoff in terms of criteria for evaluation and quality, and of resources available,

ERIC
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6.3 SeLection Arps

In some instances a decision on selection is made upon a direct examina-
tion of the very materials to be selected. A candidate book, journal article,
pamphlet, film...is inspected by a selector (or committee) and a decision is
made. However, more often than not this is not the case. The materials may
be impossible to obtain before the selection. Or even when they are obtained
outside opinion, review or comparison is sought. Thus, aids or tools are needed
which will:

1., guide in selection and
2. help in verification of data needed for acquisition
ordering and other processes.

There are a great number of selection aids available in many general and
quite a few specialized subjects. There are also a number of lists or biblio-
graphies of selection aids appropriate for given subjects and types of materials.
For instance, one of the best discussions and enumerations of such aids for
English language materials oriented toward libraries in general can be found

in Collection Development by W.A. Katz (6-3). Thus we shall not enumerate here

such aids but discuss the types of aids.

Selection aids may be grouped in the following types:
1. Basic bibliographies

TYPES 2, Selected Lists lincluding government and interwnational
OF onganization's Lists)

SELECTION 3. Reviews

AIDS: 4. Reference books and directornies

5. Content tables
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TYPES OF 6. Indexing and abstracting sources and services
SELECTION 7. SDI (Selective Dissemination of Information) services
AlDS §. New titles information

CONT INUED: 9. Invdisible colleges

1. Basic bibliographies. There are a number of general bibliographies

(such as national bibliographies or annual publicatiom bibliographies), national
union catalogs, union lists of serials, lists of in-print and out-of-primt
books, pamphlet bibliographies, etc. to serve as aids in selection and in
verification (spelling of author's name, checking what's in primt, where to
order, wvhat was published last month or year, what a publisher issues, costs,
etc.) These are more important in acquisition than selectiom.

2, Selected lists. These include both annotated and nonannotated lists

of materials pertaining to given types of libraries or information centers
(l1ists of materials recommended for small colleges, public libraries, busi-
nesses); evaluated lists in given subjects (civil engineering, international
law, schistosomiasis) or given missions or programs (malaria eradicatiom,
nutrition, family planning, solar energy); lists of publications by government
or internacional agencies (UNESCO, FAO, INIS, NASA) - also subdivided by sub-
jects; lists of materials including pamphlets for popular use (field manuals,
construction, literacy campaigns); etc. These llsts are used to gain an idea
of what there is relevant to a given topic and/or how it was previously evaluated.
3. Reviews. These pertain to evaluated or critical overviews of parti-
cular titles, e.g. particular books, pamphlets, monographs, journals, articles,
films. (Note that reviews of titles are not the same as reviews of a subject
or topic as treated in Chapter 9). The title reviews can appear in specialized

review publications orieanted toward the gemeral public or toward libraries;




in scholarly publications for given subjects; in the general news media; in

parts of other works in a subject, etc. The use of reviews can be formal

(reading of few reviews, comparison, committee selection meetings for commissioned

reviews, etc.) or informal (gathering impressions and opinions of others).
Reviews themselves should be evaluated (see Section 9.6). They can be biased.
Indexes of reviews exist to help find reviews. Use of reviews is important

in evaluation.

4. Reference books and directories. These include materials listed in

handbooks, directories (of periodicals, manufacturers, organizations), in who's

who, biographies and similar reference tools, and could include textbooks.
These are used primarily to identify either potential sources of relevant
materials or given titles in a subject, or by an organization, person, etc.
One drawback of bibliographies, lists, reviews, and directories is that they
have by necessity a time lag built in i.e., they generally do not reflect
the most current materials.

5. Content tables. These include tables of contents of current issues

of journals in given subjects (such as Current Contents, Management Contents,

etc.); title and contents pages of books; content descriptions of films or
other nonprint materials; etc. The primary use is in getting the idea about
the subject of materials and about what is currently available, as are most
of the next types of aids described.

6. Indexing and abstracting sources and services. There is scarcely

a subject in the world which does not have an indexing or abstracting source

available. These may be in print or computer form (or both). Searches through

these sources can produce a list of items and/or candidates for 8election.

However, as other aids, these should also be evaluated as to their coverage,

timeliness, etc. For instance, most of the indexing and abstracting sourcus
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do not adequately cover the so called "fugitive" materials (reports, pamphlats),
nor do they adequately cover the outputs from developing countries.

7. SDI services. These are items retrieved from an indexing service
every so often (e.g. every two months) in response to a stored question
('proufile'). Many SDI services exist to which one can subscribe by sending
a profile or accepting one of the mass profiles they offer so that one doesn't
have to acquire the indexes and do the searching. The problem is in coqatructing
an appropriate profile or selecting the most suitable ones from mass profiles
available.

8. New title infrrmation. New books, pamphlets, films, journals are

usually announced in a number of ways: press releases, publisher catalogs
and announcements, book exhibits, mass media articles, advertisements, lists of
new publications by organizations, etc. Often these are mass mailed, but one
has to get on a mailing list.

These are aids that create the first awareness of a given item or a whole
class of materials. Often the associated descriptions can not be taken at
face value, Lthus further evaluations or reviews mzsy be sought.

9. Invi:ible colleges. This is a nickname for informal commmications,

information about materials obtained through word-of-mouth, professional

contacts and inquiries, correspondence, attendance at meetings, etc. Some

of this may be purposefully directed tc identification and evaluation of specific
materials, some of it may be discovery of relevant materials by serendipity,

some of it way be directed toward seeking of examples to imitate or modify. One

can cultivate an invisible college for the purpose of selection.

et
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6.4 SeLecTiON Process

Selection process is a judgment. It is a series of events which result
in a decision on acceptance or rejection of given materials for information
consolidation; it is the application of the selection policy on the one hand and
evaluation criteria on the other with the help of selection aids. It can
be more objective or more subjective, more or less critical, more or less
formal, more or less constrained by things over which a selector has little
control.

The selection process involves:

ELEMENTS 1. Selectons: who selects?

‘" 2. Procedures fon judging intrinsic value: how to select
SELECTION §nom the subject and item point of view!

PROCESS: 3. Procedures for judging demand and user appropiiatencss:

how to select from user point of view.

1, Selectors: Who selects? Who is the person or who are the people to
make the ultimate judgments? This is one of the perennial problems of all
irformation systems particularly including infccmation consolidation units,
wrovght with mapy probloms and implications. Involvud is a necessity to balance
(1) subject expertise (ii) user sensitivity (iii) information expertis~ (iv)
economic considerations and (v) other indirect (but powerful) aspects, such as
political considerations. In different systems selectors can be found to be:

* information specialists, librarians

* experts in given subjects

%
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* committees involving either one or both

* committees also involving users.

Information specialists and librarians can be and are among the best
selectors because they often combine a knowledge or sensitivity of all of the
five aspects enumerated above. However, the more the subject becomes specialized,
the more there is & need to use subject experts as selectors. Quite often
selection committees turnm out to be a proper answer to the problem of balancing
all of the five needed aspects; however, one has to realize that traditionally
committees are not the most effective to get a thing done. Advice from
users can be sought or users can be incorporated as selectors to'balnnce the
user viewpoint. Leaving selection to experts and users alone can have draw-
backs: this is their side activity and they perform accordingly; their view
may be narrow or even subject-biased.

2. Procedures for judging intrinsic values: involved is judgment of the
quality, validity, reliability of materials selected. (Criteria for evaluation
of information sources are given in Section 7.5) How can this be done?

There is, of course, the method of making the judgment directly on the basis
of stated or unstated evalpation criteria (discussed in the next chapter).
However, there are also methods, a bit more objective, which may aid in such a
judgment. These include examination of:

* Reviews and state-of-the-arts of a topic: those reviews (not the same

as reviews of titles mentioned in preceeding sections) done by recognized
experts in the field, include synthesis, evaluative judgments and citations
of usually highly selected literature on a given topic or subject; all

of these can be used for selection. Parts of them can be used even for

incorporation as information consolidation products. (An example of

using such reviews for initial selection and consolidation is given in

i




Section 7.6).

* Refereeing and peer review: the method involves consensus among peers

(experts) in the given area; a refereeing system is present in science

in some version or other from the early days to present, thus it has
international tradition and well defined ways and means. This method

is particularly suitable for selection of scientific materials. (Criteria
for peer review are given in Section 7.2 and two examples in Section 7.6).

* Citation indexes: involves an analysis of the amount of citations

received by an item, an author, an institution, a journal, etc. With
availability of large citation indexes the citation analysis is relatively
easy to perform. Various other results can be obtained, such as co-
citation patterns or bibliographic couplings. Citation analyses are more
suitable for scientific materials, both basic and applied. (See example
in Section 7.6).
In many instances, data provided in given sources needs to be examined
as its validity and reliability. Again, besides the expert judgment or consensus
there are procedures (more costly and cumbersome) which may be involved, such as:
* Comparison: data on the same aspect from different sources is compared
for similarities and differences and selection made accordingly.
* Testing: data is tested in a variety of ways or samples are recollected
to check their reliability. (Such tests are described in Section 7.4).

3. Procedures for judging demand and user apprnpriateness: these involve

Judging the utility of the materials which pass the selection on their owm
intrinsic value. Results of user studies are matched against the materials.
Besides the direct judgment by a selector (or selection committee) some other

procedures may include:




* relevance feedback: examination of materials previously judged relevant

by users and subsequent selection of similar items;
* yse analysis: examination of materials previously cited, circulated,
read, requested, etc.;

* demand analysis: finding out about ‘tems in demand

* yger tests: talking to users; testing samples of materials, candidates
for selection;
* consultation: seeking experiences from systems and situations similar
to own.
Quite often, both of these procedures (for judging intrinsic merit and
user appropriateness) are merged into one. Even if they were not, ultimately

they have to be merged. Because this is what selection is all about.
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7. EVALUATION OF INFORMATION AND OF IHFORMATION SOURCES

7.1 OverviEw

Evaluation is concerned with determination of the intrinsic merit,
validity and reliability, or in short, the quality of information and of
information sources which will eventually be consolidated. As such it is
crucial in both selection and later in analysis and synthesis. But what
is qualitative information? This is a perennial question which is a critical
problem in a much broader context than information consolidation and in
many human endeavors, particularly including science and technology. There
are no easy answers, Unfortunately, there are no formulae or objective
measures of information quality -- this 1s true even in science which itself
tries to be as objective as possible. However, there often 1s a consensus
as to what is information of higher quality, what is of lesser quality,
what is redundant, outdated or superseded information and what is junk, or
even worse, what is inaccurate, wrong, or false information. The consensus
is built by applying evaluation criteria and tests as yardsticks against
which the quality of information is judged. One of the most powerful tests
in such a consensus is the test of time, however, over time even consensus
may change,

Some of the most elaborate criteria have been developed and applied for
a long, long time in science and technology. We shall review them here to
provide a guidance for development of similar criteria for judging quality
of information and information sources appropriate for information consol-

idation.
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7.2 CriTerIA For PEer Review AD REFEREEING

Since the ancient times to the present, science and all of scholarship
has been governed as to judgement of meritorious work by a method of peer
review and refereeing. So is much of technmology. The peers are the judges.
This is a method that transcends national, political, cultural and other
boundaries, and always did so. The merits of work that resulted in hybrid
corn, polio vaccine, theory of relativity, internal combustion engine, etc.
are universally accepted first by peers and only then by a broader population.
Over time the criteria for peer reviewing and refereeing have been well
developed and universally accepted. The refereeing criteria pertains
particularly to publications: since scientific work is not completed until
published, refereeing is the process of passing a judgement by peers on a
manuscript submitted for publication. In many cases criteria used for
refereeing are modified or even fully accepted by information specialists
and librarians as evaluation criteria for selection.

By the way, the peer review and refereeing process and judgement ghould
not be confused with the process and judgements of funders and administrators
of scientific and technical work., More often than not some of the criteria
differ. Thus the criteria of funders are reviewed separately in the next
section.

Here are the peer review and refereeing criteria as used in science
and technology classified into those that pertain to more objective and
more subjective judgements (as mentioned, there are no fully objective

criteria and judgements):

ml’
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CRITERIA

IN SCIENCE
AND
TECHNOLOGY
FOR

PEER REVIEW
AND
REFEREEING:

More objective criteria:

Undenlying problems, facts, assumptions, parametens
0f thought: how well examined, organized, stated
or necognized! Are assumptions warranted?

,.

Hypothesis; question, comcepts: are they clear
and do they embody the problems, facts, parametens?
Methods: appropriate, competent; authoritative

ude of nesources.

Analysis: appropriate; follows §rom facts collected
or observed; nelates to assumptions, hypothesis,
question.

Interpretation: Logical, common sense; stnong;
gollows §rom analysis.

Validity: does the work stick to & defined problem,
parameters, questions, hypothesis? Does it do
what it claims 2o do?

Reliability: accuracy; reflection of heality,
degree and appropriateness of controls to eliminate
biased nesults. Can the same nesults be obtained
Ain nepeated observations? Are there conglicting
results?

Awareness: demonstration of knowledge af previous
and related works; integration into Larger body

of work, knowledge.

More subjective caiteria:

Problem significance: 2o what extent is the problem
hypothesis, question investigated significant on
Mivial?

P




CRITERTA

IN SCIENCE
AND
TECHNOLOGY
FOR

PEER REVIEW
AND
REFEREEING
CONT'D.:
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Solution sdignificance: to what extent is the

solution impontant on trivial? (e.g. the
problem can be significant, but the solution
tuivial) .

Oniginabity: 2o what extent is the work unique
stantling, unusual, Shedding new Light, enlight-
ening?

Authon, institution: neputation, quality of
previous wonk, honesty, credibility, competence.
Value: fon future work (as stimulation, encour-

agement, guide); for education and training; for
puactice; fon given audience. Future impact.
Reporting style: neadability; clarity; jargon;
onganization; logic of presentation; tone; color;
degnee of sophistication nequired to follow.
Publication: (4if published, judgement on source
where wonk 4is neponted) : reputation, refereeing
extent, quality of previous wonrks neponted,
honesty, authority, credibility.

Science and technology is very, very selective in its own 'natural’

wvay. For instance (7-6, 7-8, 7-9, 7-12, 7-19, 7-20):

* Close to 50 percent of the scientific papers published are never

cited even once.

* Only a small proportion of the literature 18 cited out of proportion

(about 5-10%), constituting a research front in each subject topic.
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1
I
* Most significant work in science is produced by a minority of {

authors, (so called scientific ‘elite'). 1

* A small proportion of authors publish a large bulk of the liter-

ature in a subject. 1
* A large proportion of total articles in a subject is published in ;

a very small percentage of journals among which it is dfstributed. j
* Furthermore, as literature is ranked and increases in quality there j

is a profound reciprocal reduction in the number of papers, authors
and journals.
In other words, selectivity and evaluation in science work in such a way.
that the majority of good, evaluative articles is found in a very small
proportion of journals and is written by a small proportion of authors.
A quality filtering is at work. Because of this a small personal or insti-

tutional library or information center, if well selected, is valuable far

above its proportion to the total literature and a small institute in any
place of the world can be a major part of a large subject.
In view of such demonstrated and well documented selectivity these

enumerated criteria assume a very important role.

7.3 CRITERIA For FunDinG OF Research 1

The funders, administrators, overseers of science and technology
are often by necessity concerned with additional and even differing criteria
than peers in passing judgement in relation to questions guch as: what
topic to support? Which projects to fund? How much to fund? What to

push for? etc. These criteria are also use’ul (and may be even more 8o)

: l’”‘:::h here is interpreted very broadly to include development and applied
B nd proisckts. .- .
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in setting the criteria for selection of information or information
sources for consolidation.

In general, the following four classes or criteria are employed by
funders and administrators in decisions on which particular research

proposal or work to support, fund, or give priority:

A. Criteria nelated to competent perfoumance of
neseanch - the technical adequacy of performers
and their institutional base:

1. The researchers' thaining, past performance
necond; estimated potential for future

accomplishment.

2. The reseanchens’ awareness of previous and
CRITERIA altennative approaches to problem.
FOR 3. Probable adequacy of available technical
FUNDING OR suppont, irstrumentation, etc.
SUPPORT B. Critenia related to intewal stweture of larger
OF area (field) in which proposal is made or work
RESEARCH conducted:
PROJECTS: 1. Probability that nesearch will Lead to 4impor-

tant discoveries or vabid generalizations
within its gield.

2. Most favonably: the probability of research
extending to othen fields.

132
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CRITERIA
FOR
FUNDING OR
SUPPORT

OF
RESEARCH
PROJECTS
CONT'D. :

D.

Probability that research will Lead to
significant improvements or in vations

in the methods of wonk and nesearch -- again,
with possible extemsion to other fields.

Critenia relating to utility on relevance:

1.

3.

Probability that rnesearch can serve as the
basis for new invention, improved technology
and practical applications.

Probable contribution of research to technol-
ogy assessment; to estimating direct on
indirect, intended on unintended effects of
existing or proposed technologies and techno-
Logical applications.

Identification of immediate pragmatic context
and usens of anticipated research results.

Criteria nelating to future, plans, and potential
0f a country on region:

1.

2.

3.

Anticipated effect upon country's or negional
activities and plans, and upon the stwucture
of the field in the countrny,

Probability that nesearch will Lead to wider
diffusion not only of technical results, but
of atandards of wonkmanship, productivity,
tuadition in the §ield, ete.

Probable influence of the research upon cap-
abilities, interests, caneers of participating
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reseancherns, including students, technicians,
trainees; influence on creation of know-how

and technical competencies.

As the choices of works and projects proliferate, while the funding
and other resources keep steady or even diminish, the importance of such
criteria becomes greater and greater. In instances where consolidated
information is aimed at helping decisions on funding and support for
research and development by legislative bodies, councils, ministries,
industries, etc., clearly these criteria should play a crucial role in

selection and evaluation of information appropriate for consolidation.

7.4 Data EVALUATION

Scientific, technical, business and related literature contains
many valuable data covering a wide range of diverse fields. Many activities
in these areas are about data per se. Unfortunately, the literature also
contains many data that have erroneous values, that are only marginally
correct or even worse, that are plainly false.

Even in the area of "hard" scientific and techmical data, (e.g. even
on measures of physical phenomena such as thermal conductivity of 99.5
percent pure alumimun oxide) considerable discord exist iz the values
reported. Owing to difficulties encountered in the accurate measurement
of the properties of materials and processes and in the adequate charac-

terization of test specimens and conditions, the data recorded in the

scientific and technical literature axe often conflicting, widely diyerging




and subject to & large degree of uncertainty. Indiscriminate use of 1lit-
erature data for engineering and design calculatioms, for health and other

applications, without knowing their reliability is dangerous and may

R Tt

cause inefficiency of products and other failures, which at times can be
disastrous. Consequently, it is recommended over and over again that only
critically evaluated data should ever be used (7-10). CRITICAL DATA 4is
that which may be used with confidence in planning experiments and pro-
fects, neducing results and interpreting phenomena.

T T

Errors for hard data can be in order of magnitude, as many studies by
national and international bureaus of standards and other institutions
bave documented. As a result many efforts are made to cope with the
problem. For instance, International Council of Scientific Unions (ICSU)
has instituted a Committee on Data for Science and Technology (CODATA);
this is an international forum on data evaluatinn; it produces state~ of-

the art in many countries of the world (see CODATA Bulletin, published

since 1969); and it has instituted wide efforts for evaluation of dats and
production of critical tabl:s. Information centers have sprung up that
are concerned with validity and reliability of scientific and technical
data, such as the Center for Information and Numerical Data Analysis and
Synthesis (CINDAS), Purdue University, which among others collects and
compares data and draws recommended curves(which also include disparate
values that were reported in the literature).

In the areas of the 'softer' data the situation is obviously much
worse. Thus, experiences have shown that particular care has to be exer-
cised in acceptance of such data and that probabilities of error have to be

always considered.
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As a result of this situation in relation to both, 'hard' and 'soft'
data effoy - .re expanded to develop methods for dats evaluation, and in
data production and processing methods for error reduction and quality
control (7-18). Here are some of the more common methods or tests used
in data evaluation (clearly, the selection of a given test depends on

the nature and properties of data):

1. Comparison: obtaining data on the same phenom-
enom on item from a number of different sources
and companing fon discrepancies; resolution and
neconciliation of disagreements in conflicting
data.

2. Comelation: establishing, controlling parameters
and comelating data on various parameters.

3. Deterministic tests: (for the data on the same

METHODS item in one necond) establishing 'if ... then'
FOR conditions and/on comelations betveen data for
DATA different variables in a recornd and che:king if
EVALUATION: they exist,

4, Probabilisti: <ests - parametric data (assuming unden-
Lying normal distrnlbution):
* test of confirmation of a normal distribution

on noxmal nejection

* gross emnon control method - screening b wea
on distribution of ratios involving extreme values

* comparnison of data to historical experiences
(where available) -- e.g. historically obtained *
ERIC means and standard deviations. |




METHODS
FOR

DATA
EVALUATION
CONT'D. :

In data production and processing quality of data can be checked and

4

5.

Probabilistic tests - nonparametric data

(moamality cammot be assumed):

* nough intuitive sont - comparison with &
historical experience .

¥ test of randomness: .if aandom assumptions

* tesat of inqualities - i.e. ‘est of propontion
0f values that are mone than some caleuated
constant {rom the mean

6. Classification of patterns (in types of variability
and in testing fon wnusual values):

* curve fitting with theoretical ox empirical
equations

* curve classigication tests - patterns of values
variables can take.

7. Theonetical predictions: comparison of data with
theoretical prediction or with xesults derived from
theonetical relationships on §rom generalized
enpirnical correlations.

8. EBamor score: establishing a prioni, a failure or
LOr scone for every {tem in a necord (emwor nate,
Likelihood of enton) and checking against it.

9. Informlly: applying nules of common sense and

experience o assess the comrertness of data,

improved by judicious application of quality and process control, One




method for this consists of establishing a sampling routine to contin-
uously monitor the quality of various aspects of data handling process.
Another method is to establish acceptance sampling i.e. rules for deciding
if a particular work lot is or is not of acceptable quality.

A true data evaluation, as discussed here is much more than what
often passes as "data evaluation”", such as checking if right formulae were
used, if correct references were included, if the form of references or
reporting was right, etc., It is also more than peer refereeing and passing
of peer judgement. It involves test and confirmation of the very validity
and reliability of data reported - first, foremost and exclusively.

However, the big question is the cost, effectiveness and benefits
of data evaluation activities. It is a costly and complex effort. Is it
worth it? There are situations where extensive data evaluations may indeed
be necessary and cost-effective (e.g. in terms of wrong decisions which may
be made on the basis of wrong data) and other situations where the extensive
evaluation produces only marginal benefits. Nevertheless, when data is involved

in information consolidation some effort has to be expanded on data evalua-

tion,

7.5 EvaLuaTion OF INFORMATION SOURCES

For a long time information specialists and librarians have been con- ]
cerned with criteria for evaluation of information sources, ... of print
and nonprint ones ... of monographs and periodicals ... of open and fugitive

literature ... of primary, secondary, tertiary sources ,.. of books and

textbooks, pamphlets and manuals ... of records, films, tapes, slides ...
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of literature in science as well as in fine arts, in business and in
industry, in contemporary literature and classics ... and so forth.
Thus, over the years the criteria have become well developed; their
application in selection constitutes a high and quite unique professional
art by information specialists and librarians. Specific libraries and
information centers have developed by necessity specific ctiteriaJto serve
their needs., Many of these criteria are applicable for adaptation in
evaluation of information sources for consolidation.

Here are the ten major criteria most often used in evaluation of

information sources:

!, Why: Purpose and scope. Viewpoint.

2. For Whom: Intended audience. Needs intended
20 satisdy.

3. What: Subject matter. Level of difficulty.
Exhaustivity., Extent of supportive material.

Significance.
CRITERIA 4. By Whom: Authority, reputation, honesty, credi-
FOR bility of authon(s), institution where work performed
EVALUATION on issuing orgamization (if mo individual authon}.
OF In audiovisual materials: performer, photographen,
INFORMATION ete,
SOURCES 5. Whene: Authority, reputation, honesty, credibility,

of publisher. 1In jourmals: extent of refereeing.

In audiovisuals and {ilms: director, producen, w:
6. When: Timeliness. Up-to-dateness of supporting

materials. Edition: 4if succeeding editions, extent
o o update and reuision.

.‘r;

(A}
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7. How: Treatment; neadability; style; organization

CRITERIA of presentation; clanity; extent of jargon; quality
FOR of {llustrations and graphics

. EVALUATION OF 8. Inwhat way: Physical aspects: format, Lay-out,
INFORMATION print, Legibility, binding ... For audiovisuals:
SOURCES format, Lay-out, visual on audio quality, readability
CONT'D.: of captions, colon, synchronization, ete.

9. How much: Price. Possibly: cost-benefits.
10. 1In companison to: Other similar sources 4n the
subject. Other sources 4in collection.

The work or data itself reported in information sources may be sub-
jected to further evaluation by criteria previously enumerated. And

ultimately, the sources will have to be related to users.

7.6 User EvALUATION OF INFORMATION SERVICES

In this chapter the stress is on criteria for evaluation of information
(including data) and information sources. To get a rounded picture of
evaluation as a whole it is appropriate to diverge for a moment from the
main topic of the chapter and discuss evaluation from the point-of-view of
users of information services and products.

A great many studies have been performed on what the users value in
the services and products of information systems in general and information
analysis centers in particular. (esgs 7-13, 7-14). Out of these studies
came attempts to define a set of general criteria by whic¢h users tend to

evaluate and judge information services and their products. Here are

-




five general classes of criteria or dimensions which are found to be most

often applied by users:

1. Infcmation (or data) quality, including
* Precision and accuracy of information.
* Credibility of the source(s).

* Recency of information.

|

|

|

2. Scope, including:
* Completencss of information.
* Comprehensiveness of subject on topic coverage.

USERS’ 3. Appwopriateness, including:

CRITERIA * Fitting with needs, nequinements, nequest;

IN degnee to which information is personalized as nequested.
EVALUATING * Degree 0§ reaching on exceeding information |
AN overload or tolerance for processing information.
INFORMATION * Fitting with own capabilities: Language, 1
SERVICE: sophistication, Level.

* Degree of opinions, extraneous, ivielevant
t informtion.
4. Haggle and hassle factors, including:

* Time lag in receiving information.
* Ease of usage of received infonmation (e.g.
format; additional steps nequired).

5

* Ease of access to the senvice (e.g. minimum of
ned tape and papeuwork, procedural delays,
distances, channels).
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USERS' * Effonts nequined to get a nesponse: support
CRITIERIA necedved in access and ude.

IN 5. Costs, including:
“EVALUATING * Direct costs of obtaining service.

AN IMFORMATTON * Indinect cost in accessding and using the service
SERVICE CONT'D. and in post-processing of information.

In different situations different priorities may be assigned to each of
these dimensions. In addition other specific criteria may be used by
different users in the same situation and by the same user at different times
or situations. Thus, these criteria tend to be more fluid than the oth;r

discussed in this chapter.

7.7 PrOBLEMS IN EVALUATION

Who should be the evaluators? How should they go about doing the
evaluation? These are the big questions in evaluation. The major problem
in any and all evaluations are not the criteria, but their appiication.
Explicit criteria improves judgement, but no criteria can ensure a complete
consistency and agreement even among subject experts.

Some degree of subject expertise is necessary for a person to be an
evaluator. The more specialized the subject and the clientele the greater
the expertise required. However, studies show that even in rather narrow
scientific specialties where high degree of expertise is present among the
peers, scientists (experts) tend to disagree in their evaluations; the judge-

ments are not necessarily in agreement, particularly in the "gray" area of




. {ERJ}:onc of these. Expertise invi subject does not at all assure knowledge of |
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medium value, nor are the judgements always consistent (7-20, 7-23). The
‘softer' the field or data the more disagreement and inconsistency can be
expected. Getting one single expert in a field to evaluate a piece of
information or an information source may not necessarily be an assuring
solution.This fallibility of evaluation should be realized and not ignored.

The only way to resolve this problem of evaluation is to seaArch for
repeated evaluations and for some sort of consensus. The first two examples
presented in the next section illustrate this approach.

Some information consolidation can be achieved without using artifacts
(e.g. printed documents). The information source for consolidation can be
an expert, or rather the knowledge he or she has on the subject. The con-
solidated product is derived directly from that personal knowledge. The
problem, of course, is evaluation of that personal information source. It
is a most difficult and even more a delicate proposition. The standard
academic ways of evaluating students' knowledge are out of the question.

The only way to evaluate an expert's knowledge of a topic is to do it indirectly.
And this can be done only if the expert has published something on the topic.

In that case the publication is evaluated on the basis of the criteria

discussed previously in the sections on peer review and on evaluation of
information sources. But, the knowledge of any expert should be evaluated
somehow. For it could be wrong, outdated, biased. It was found as such

many times in many places in the past. Again, as the succeeding examples

show, one way out is to use knowledge of a number of experts and not only of a
single one.

The ideal situation is to have evaluators that ara both: experts in
a subject and experts in information services (including users). The biggest

and most often occurring probiem is when the evaluators are experts in only
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communication in that subject and even less of the needs of information

users and ways of information services. But somehow it happens ‘so often

that a subject expert wrongly assumes himself or herself to also be an
information or library "expert", and often their basis is nothing more

than that they read or have used a library. Conversely, expertise in infor-
mation work does not qualify one to be an evaluator in everv subject. But,
somehow many information experts, on the basis of years of experience, assume
themselves to be competent "evaluators" in any subject. Needless to say,

both positions are fallacious and even dangerous. Unfortunately, the ideal
situation mentioned above is rarely achieved. Thus, a variety of compro-
mises have to be worked out. The first and essential step in those compromises
is to push for recognition that nobody is an "expert" in everything. Know-
ledge in one area, no matter how great, does not qualify one to be an expert

in another area.

7.3 THREE EXAMPLES

7.6.1 LITERATURE EVALUATION

The first example is from the National Clearinghouse for Alcohol
Information (NCAL), of the U.S. National Institute on Alcohol Abuse and
Alcoholism. One of their services is to provide ; quality evaluation rating
for the documents announced by the Clearinghouse (7-5). They have a Quality
Evaluation of Literature System (QELS) which is designed to select and
discriminate among literature in the field on the basis of quality criteria
developed by alcoholism field professionals and to announce the resulting

comparative ratings to literature users. In this way, QELS aids literature
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users in determining those documents of highest potential value to them.
In addition, the Clearinghouse -announces all of the literature collected
and provides various services, QELS is only one of them. It is a type of
an information consolidation product and service. It uses peer refereeing
as its basic method.

The mechanism of the system starts with the initial document ratings
by a group of highly regarded professionals who are peers of the authors. In
other words, each document is evaluated by a panel, but panel members work
independently of each other. Then these 'raw' ratings are converted into
a standardized score for comparability. The scores are announced through the
information services of the Clearinghouse. The users are encouraged to
provide their own feedback ratings which are then factored into a document
score during a regular cycle of additional review and update.

The rating of the criteria is shown in Figure 7-1. Numerical ratings

assigned range from 0-100. The numerical rating for each document is then

converted to a so called stanine score through the use of a general statistical

rating standardization technique that provides a basis for comparison of raw
ratings. This provides for consistency even though raw scores for a document
may vary from one evaluator to another. This service has received a very

high acceptance by users.

(For more information contact: National Clearinghouse for Alcohol Infor-

mation, P.0. Box 2345, Rockeville, Maryland, 20852, USA).
7.8.2 SELECTION FOR EVALUATION SYNTHESIS

The second example i{s from the Hepatitis Knowledge Base (HKB) of the
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Prel- -1 1 1111

1. lesttfc/Technical Appreach

1.1 Formuiation of appresch; statement of hypothesis; clear
m.('ublmueanodNoM

1.3 Semple sdgquecy: ndnlmumu“d
ssmparisen sre used where teanibie; or, mificient breodth
of lavestigetivn and soverage \o warrsad cenclusicas of
decurnent.

1.3 Techaique/mathpds used sre either recogaized or valldity
1o demonstrated; riger in techniques aad anslysis; resalt
fermulstion; conclusions.

1.6 Use sad kaowiedge of refereaces.

1.5 Nadings can be geseralized to sther settings or simations.

| 3 uudmﬂ Presested

2.1 Wiat'g sew? Are there new facts or data, sppendices,
measuremenis ? New techaiques? New application or confirma-
ton of aid techniques? Kew summaries of Informatien?

2.3 Are yesulls and conclusions sew of unlque?

8. Seurce Credibility

3.1 W source {joursal, paper) well established, well-referenced
pblicstion; If bosk, 18 published by major preas: If uapublished
duen suihor/spoasor have reputatiea for publication of credible
dacumente ?

4 [mpeet

6.1 What is impact on intended awdicacs, peer ETOUPS, velated
felde of science? What conlribution te existing bedy of

kaswledge In intended disciplineg?

4.2 M.netlnmﬂulhmmndlnsmd
aleshelism or on the Qo) of alcoholism ia general 7

4.3 is laformation timely and/er does i have leaglerm
referesce value?

& Presetotioy

5.1 Purpose, methods, results, uher data should be clear,
sagent sad esslly sesimiable by target sudiense.

Totals

Aruitoxt provided by Eic:

unw NCRILI

Quality Range
Poor ~Medsa [Excellest
[} 3.8 [ }

[ 3.8 k]
[} [ } 10
[} 2.8 [ }
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CIGURE 7-1: FORM FOR LITERTURE EVALUATION USED IN NCALI.
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U.S. National Library of Medicine (7-1). This is a prototype Knowledge Base

in the Knowledge Base Program, a larger undertaking whose goal is to contribute
to more effective access and use of biomedical information in solving the
daily problems of diagnosis, prognosis, and treatment of illness. Knowledge
Base is an integrated medical information system in which current biomedical
literature in gpecialized areas is identified, selected, reviewed, condensed,
and synthesized by experts. Based on experiences with the Hepatitis Kuowledge
Base (under development since 1976) two other subject areas, peptic ulcer

and human genetics, are being developed.

As the work on HKB began the difficulty of the problem was quickly
revealed after a MEDLINE search retrieved 16,000 publications &n viral hepa-
titis in the English language alone for the past 10 years. That so much was
published in a single field of medicine led to the simple conclusion that a
complete literature review was impossible. Rather than a full literature
review, initial inform~tion sources were limited to recent review articles
published by experts in the field. Review articles were chosen because they
are a high-quality, analytical, organized, and compacted synthesis of infor-
mation in a given area. A degree of evaluation is already built in; also the
highest quality and mst relevant literature is cited.

Approximately 40 review articles, published by hepatitis experts, were
selected to construct the initial draft of HKB. The contents of reviews
wvere studied, topics selected, arranged by topic headings and subheadings
and "cut and pasted" into a single body of information and put in a computer
to facilitate retrieval. The organization of topics was by a highly structured
hierarchial arrangement. The topic headings serve as a table of contents

and consist of a detailed listing of subject matter aspects one expects in a
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large, thorough textbook on a given medical subject. For each topic head-
ing or subheading there is an accompanying statement which is a synthesis
of the state of knowledge on that heading. Each statement is supported
by "data-elements" which are paragraphs derived from the review articles.
The content of these data-element paragraphs was only minimally edited.
Often data-elements taken from different reviess contain conflicting data
and views. It is the purpose of the whole statement under a heading to
reconcile such differences when possible or to leave them unresolved when
appropriate —- that is, to synthesize the state of knowledge as it can
best be understood. Citations to primary literature in a review are included
with given statements as supporting evidence.

Figure 7-2 shows a heading with its three subheadings from the table
of contents of HKB. Figure 7-3 shows what is provided for in one of these
subheadings (52H), namely, the synthesized statement about the heading,
supporting data - element paragraphs and literature citations. The synthesis
is a brief, compact, telegraphic, hard statement of the major known points.
It is followed by several supporting paragraphs from the review articles and
a selected list of citations. Each heading, statement, data element and
citation is identified by a paragraph number. These allow for further
displays by computer, that is for an interactive access and flexibility in
exploring the knowledge base; fbor instance, by typing the unique paragraph
number (or placing a cursor on the number displayed on CRT) any subject
of interest can be immediately displayed. When in printed form these para-
graph numbers allow for cross-reference retrieval and access.

The methods for arriving at the contents and further updating of HKB

is evaluation and consensus by experts. The initial draft of HKB derived
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41H Morphology, antigenic structure, and immunology
of the hepatitis A virus (HAV)

43H Morphology of the hepatitis A antigen (HA Ag)

52H The unique antigenic identity of the
hepatitis A virus (HAV)

878 Distinction between the hepatitis A virus
antigen (HA Ag) and other antigens and agents

EIGURE 7-2: SAMPLE EXCERPT OF THE TABLE OF CONTENTS OF
HEADINGS AND SUBHEADINGS IN HEPATITIS KNOWLEDGE BASE.
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+REPATITIS A VIRUS (HAV)

%3 The unique antigenic identity of the hepatitis A virus (HAv)} has
been established by a large series of intertwined laboratory, volunteer,
and clinical studies of HAV infections in marmosets, chimpanzees, and
man. Study of the induced disease, the virus-like particles isolated,
the aatigenic responses, and their interrelationships establishes the
RA Ay as the unique infectious hepatitis A virus; the HAV is morpholog-
ically and antigenically identical with the MS-1 strain, the CR-326, and
the particles of Cross, Peinstone, Maynard, Hilleman, Deinhai.’t, and

tuckernan.

S¢ That som. ap~cies of marmosets are susceptible to HAV, by
either parenter:  : oral inoculation, was confirmed by a number of
laboratories (ret. 232. 237, 23W). These studies have allowed
isolation and wmorphologic and antigenic characterization of the

hepatitis A antigen particle (HA Ag).

5SS In 1965 hepatitis type A was transmitted to tamarins, small
South American monkeys (ref. 236). The relationship of this
hepatitis in tamarins to human hepatitis A was firmly established
by coded studies (ref. 518, 519) and was later confirmed by others
(ref. 491, 700, 736, 932).

S6 Eleven of twelve theoreticeglly or proven positive type A
bepatitis specimens induced hepatitis in marmosets;  whereas four
hepatitis B specimens, one infectious mononucleosis serum, and six
normal control ~era induced no biochemical or histological liver
changes in inoculated animals (ref. 232).

57 Sixty-five of eighty-nine animals inoculated under code with
hopatitis A specimens developed hepatltll; in contrast none of
sixty-five animals inoculated with control sera or plasma showed
any sign of disease nor did uninoculated control groups. Mammosets
infected from patients with MS-1 strain of hepatitis A (ref. 637)
produced feces containing 27 nm cubic virus-like particles (by
immuno electron microscopy (ref. 313, 315, 935) and contained the
fecal antigen of HAV (ref. 321, 209, 208). All specimens oon-
taining the virus-like particles or containing the fecal antigen
induced hepatitis in marmosets. However, some specimens with
neither the virus-like particles nor the fecal antigen induced
disease in the animals indicating that infectivity in marzosets is
the most sensitive of test systems (ref. :232).

231 Deinhardt, P, Peterson, D, Cross, G, et al.: Hepatitis in marmo-
sets. Am J Med Sci, 270 (1l): 73-80, 1975.

236 Deinhardt, F: Hepatit.s in subhuman primates and the hazards to
u:.i P. 55. In: Pilner, H, and Beveridge, WIB, ed. Infections
and imsmt Jsuppression .1 subhuman primates. Munksgaard, 1970.
504 162i 1969. d ' -

253 Deinhardt, F, Wolfe, L, Peterson, D, et al.: Thea mythology of
various hepatitis A virus isolates. 1In: Hennesen, W, Perkins, FT,
and Ragamey, KH, ed. Proceedings of the International Symposium on
Viral Hepatitis, organized by the International Association of
Biological t'tandardization. KXarger, 197°. W3 DEE1SE 1974 v.
30.

FIGURT 7-3: SAMPLE EXCERPT FROM HEPATITIS KNOWLEDGE BASE LISTED
EMCNDF'! A SUBHEADING 52H THE UNIQUE ANTIGENIC IDENTITY OF THE
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from the 40 reviews was considered as a single person's view of what 1is
known about viral hepatitis three years previously. Consensus on contents
was then sought from 10 experts in the field. Each expert was requested
to read and become generally familiar with the entire draft knowledge base
provided in hard copy, and to perform a thorough, detailed review of one-
tenth of the material. They were asked to identify weaknesses, inaccuracies,
and missing information that needed to be remedied; consider and suggest
changes in overall organization of the data base; suggest changes in individ-
ual data elements (rewriting for improved fidelity or clarity, elimination
because of unimportance or redundancy, shortening or lengthening, identifying
known but missing information to be included from the sour(~ documents
or from any other sources, and other changes for whatever other reasons);
and to ccnsider and suggest changes in the headings and heading statements.
Gr2atest emphasis was placed on reaching a consensus on the state of knowledge
for each heading. This is because synthesis statements are likely to be
the most important pathway for information transfer. The consensus may have
ranged from unanimity to support of two or wore mutually exclusive views,
or to the belief that necessary information was lacking. The statements
simply describe whatever the views are. No attempt was made to force conver-
gence toward a single consensus when supporting data does not warrant only
one view. The written consensus reflects the content of the material from
published source documents; personal knowledge by the experts of unpublished
information wvas excluded from consideration so as to avoid the additional
Problems inherent to the assumption of a function now exerted by the
editorial board of scholarly journals.

Decisions as to incluqibn, exclusion, and/or modification of content

<e determined by vote of the expert group. The chairman had final
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authority in determining when consensus had been rzached; generally, when
two or more negative votes occurred, the paragraph under consideration

was modified and/or reconsidered by the entire group. The :zonsensus-
reachiag process was facilitated by the use of computer conferencing.

Had the process been done in isolation, the result would have been a con-
sensus on what had been known about viral hepatitis sometime previously;- in
fact, the process was meshed with the updating proc. : described below.

The next problem was methodology for updating; after all as knowledge
changes a knowledge base neads to be kept updated. The Hepatitis Knowledge
Base required both an initial and continuing updating process. The initial
update was needed because it was recognized that by the use of review
articles the initial draft would be unavoidably about three years out of
date. The plan was to have the group of hepatitis experts update the content
of the initial draft with materials selected from recer.tly published scholarly
journal articles. Even that was proven wholly impractical because a search
of MEDLINE covering the most recent two year seven month period retrieved
some 5700 articles. Thus, a unique combination of known quality-filtering
techniques were used. This included analysis of citation patterns of
articles, authors, and journals in the initial draft of HKB and a journal

citation analysis from Journal Citation Reports. These methods identified

journals in which the highest quality literature on viral hepatitis appears.
Thus, a small and manageable set of journals was identified from which to
select. As expected the mass of good articles was found in a very small
proportion of journals of quality. Forty-seven percent of all citations

(in initial draft reviews) were to articles in five journals and approximately
80X in 18. It seemed reascnable to move from this a posteriori identification

of quality journals to an a priori assumption that those journals would remain

152

e
g




80 in the immediate future. It was also assumed that by selections for

updating froam the 18 leading journals, the articles will contain citations
to other important sources. Important new findings on hepatitis cammot
remain long outside the ken of the authors who publish in these journals.
Furthermore, eclectic users will bring in those quality items possibly
aissed.

This quality filtering process made the updating manageable. By
focusing on articles appearing in 18 leading journals only 674 articles
instead of 5700 needed to be reviewed. When divided among 10 experts each
had about 67 articles, averaging four pages each. Articles were assigned
for review without matching contents with special interests of experts. The
experts were also encouraged to include in their consideration any other
publication from any other source which they knew about individually.

Each expert reviewed the assigned articles to select information new,
relevant and important enough to propose adding to HKB. The experts wrote
a synthesizing paragraph statement, including the relevant citations. These
paragraphs were analogous to data-element paragraphs in HKB. Changes in

associated headings could also be proposed. The experts' proposed new

data-elements, or suggested revisions of synthesizing statements which should

be integrated into an updated.version of HKB by a text composer; and the updated

draft distributed i\ "ard copy to the 10 experts for further consideration,
modification, or ratification -- that is, for consensus developrent. As
consensus was reached among experts modifications were antered into HKB to

stay. Iterations of this process continued until the knowledge base was

completely updated. After that, distribution of three to four newly published

articles monthly to each of the 10 experts allows maintenance of the infor-
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mation in the HKB only two or three months behind what is published in
the general literature. The menu of journals in selection of articles 1is
not meant to be fixed; analysis of the most recent writings and citation
patterns tries to detect any shifts in quality journals.

To assemble, repeatedly update, and reach consensus on the content of
HKB has required extensive, continuing, reiterative communications between
the 10 experts and the staff of HKB. Communication was accomplished through
computer conferencing, which proved to be an effective channel of communica-
tion among a number of people for this particular purpose.

The Hepatitis Knowledge Base is something betweeen a synthesizing book
(or textbook) and a bibliographic search. At one extreme is the well-
written, highly polished, intellectually sound, integrated, non-redundant
single authored book or review article. At the other extreme is a list or
printout in response to a request for a bibliographic search which enumerates
citations, sometimes with abstracts, in which can be found a wide range of
writing styles, quality of work ranging from superb to bad or trifling and
much redundancy. The HKB has some attributes of both. It is a highly
organized sound body of information, but includes widely varying source
materials from many authors, differences in style and depth of detail and
deliberate redundancy when information is important to more than one heading.
It is to be used mainly as a source of needed information, but it does not
read as a book. The process is one of synthesis of existing knowledge from
peer reviewed publications. It is not a method for generating new knowledge
or for first recording of new knowledge. It is not competitive with books
and journals.

The inclusion of conflicting views and data assures that it will not
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become some official versiem of "truth”. Rotation of membership in the
expert group and inclusion of members with divergent interests and knowledge
is done to minimize stultifying effects. Requests for comments from users
are made to evaluate the process and coverage. An open process is intended. N

This example pertains not only in particular to the methods for evalu-~
ation, but also to information analysis and synthesis treated in the next
chapter.

After more experience is gained with the contents of HKB, the plans
are calling for a number of derivative products and services. These include:
hard copy or microform publications of all or a selected portion of HKB;
short versions consisting only of synthesis statements for use by medical
students; programmed access to selected questions and answers via computer
terminal or by telephone to access audiotapes; educational modules packaged
with audiovisuals for selected user groups, etc.

(For more information contact: Knowledge Base Program, National Library

of Medicine, Lister Hill National Center for Biomedical Communication,

8600 Rockville Pike, Bethesda, Maryland, 20209, USA).

7.8.3 Data EvALUATION

The third example is from the Center for Information and Numerical
Data Analysis and Synthesis (CINDAS) at Purdue University (7-4, 7-10).
The Center identifies from the literature, compiles, critically evaluates,
analyzes and synthesizes numerical data on the physical properties of
materials with the aim of generating recommended reference data for world
wide dissemination. This data is useful for scientists, engineers and
o technicians (e.g. in design and construction of hardware equipment, buildings,

IToxt Provided by ERI
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in experiment). CINDAS covers fourteen thermophysical properties and twenty-
two electronic, magnetic, and optical properties for nearly all materials
in all physical states and at all temperatures.

The process resulting in recommended reference data for a material is
carried out in three stages:

1. In the first or documentation stage,the world literature is syste-
matically and comprehensively searched, the original documents of
interest uncovered and procured. Documents are reviewed, codified,
cross-checked and classified (indexed) by data properties and
materials.

2. In the second stage,the documents are studied, data is extracted,
structured, organized, converted to uniform units, and homogeneously
plotted and tabulated in the form of "Tables of Original Data"
which present all the available experimental data and information
on a given material and property.

3. In the third stage,internally consistent tables of critical eval-
uated "best data" are prepared and "Tables of Recommended Reference
Values" are generated. Subsequently, the organized data is again
critically evaluated. These Tables include all values found and
show divergence in results.

The detailed procedures which CINDAS follows in data complilation as
well as in data analysis and synthesis are not necessarily a matter of
established routines and do vary from property to property and from one group
of materials to another. There are certain principles which must be followed,
however, irrespective of the type of data or materials involved. For example:

(a) the data should be extracted directly from their original sources to
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ensure freeadom from errors of transcription; (b) the characterization and
physical and chemical conditions of the test specimen should be specified
as clearly as possible so as to fully identify the materials tested; (c)
especially for solids, the source of the material, method of fabrication,
thermal history, heat, mechanical, irradiative, and other treatments of the
specimen and the measuring method and conditions should be noted; (d) if

a comparative measurement method is used, the material used as comparative
standard and its property values should be cited; (e) the accuracy and
precision of the data reported should be separately noted; (f) the
complete reference to the original work should always be cited with the
data; etc. Whenever some of the above criteria cannot be satisfied because
of absence of necessary information in the original work, an attempt is made
to contact the author, if possible. In the cases where data cannot be
adequately evaluated by CINDAS due to lack of required information, such
data were appropriately "flagged".

Considering the thermal conductivity data for example, in the critical
evaluation of the validity and reliability of a particular set of experimental
data, the temperature dependence of the data is examined and any unusual
dependence or anomaly is carefully investigated. The experimental technique
is reviewed to see whether the actual boundary conditions in the measurement
agreed with those assumed in the theoretical model to define the property.
Since the primary factor contributing to unreliable and erroneous experi-
mental results is the systematic error in measurement, experimental data
can be judged to be reliable if all sources of systematic error have been

minimized or eliminated and accounted for. This 18 examined if it was

considered by the author. Beasides evaluating and analyzing individual data




sets, correlation of data in terms of various controlling parameters is also
employed as a valuable technique in analyses. Several properties of the
same material can be cross-correlated.

It is important to note that irreepective of how much experimental data
are available, reliable information exists only after the experimental data
has been critically evaluated and recommended values generated. Figure
1-4 serves to illustrate this point. It presents the experimental data and
the recommended values on the thermal conductivity of titanium carbide from
six sources and shows that the lower two sets of experimental data are utterly
erroneous, being about five times too low at 800 K and ten times too low at
1350 K. Yet the lowver two sets of data were published by an internationally
well-known scientist and were obtained by using two completely different
experimental methods for measurement. Titanium carbide has been extensively
used to make machine tools. If machine tool designers blindly use the lower
data for design without knowing that the data are erroneous, one can imagine

the serious consequence,

Figure 7-5 presents the experimental data and the recommended values

on the thermal conductivity of tungsten and shows that most of the experimental
data are erromeous, conflicting, and widely diverging. It has been estimated
that the cost of experimental research (around 1978) was about $60,000 per
published research paper. Since the number of published papers reporting
experimental results on the thermal conductivity of tungsten is larger than
100, a total of over $6,000,000 research funds had been spent to produce the
confusion of experimental data shown in Figure 7-5. It can apparently be

seen from Figure 7-5 that it was not until CINDAS critically evaluated the

discordant experimental data and generated the recommended reference values
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that the true valuss of the thermal conductivity of tungsten were known.
(For more information contact: Center for Information and Numerical
Data Analysis and Synthesis, Purdue University, Purdue Industrial Research

Park, 2595 Yeager Road, West Lafayette, Indiana, 47906, USA).
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8 INFORMATION ANALYSIS AND SYNTHESIS
8.1 Overview: ProeLEMs b NAvES

Scatter, amount and quality -- these are the three basic contemporary
information problems. Inforsstion on a particular subject or informatiorn
which may bea useful in solving particular problems is often scattered all
over the world in a great xzany information sources. Due to 'information
explosion' there is a greaat ard growing qua.tity of such sources; but infor-
tunately,many of them are redundant and/or of uneven quality and some are
of questionable quality. A number of types of sysiems have been instituted
and many kinds of efforts undertaken to cope with these problems. One such
effort is information analysis and synthesis as performed by information
consolidation units. 1In the previous Chapter, we have dealt with the process
of evaluation of information and information sources, in this Chapter we are

dealing with their analyses and sy- hesis (which also involves evdluation).

ANALYSIS is a process of determining and isolating

the most salient information conveyed by a given
information source and separating this information into
4t constituent elements on the basis of medMned
evaluative and othen criteria.

SYNTHESIS is8 a process of condensation and distillation

of anmalyzed information §rom one or moxe scurces and
presentation of information in a new arrangement ox struc-
ture with an interpretative on evaluative point of view.

In other words, once .:s information sources have been selected and acquired,

Q *hey must be examined and further evaluated in order to extract the main points

&
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of information to be restructured or synthesized. The merging of this
extracted information results in the updating of the state-of-information
on the given topic.

In its broadest sense, analysis is involved in any and all information
representations (indexing, abstracting, cataloging, etc.) and an abstract or
a summary is a synthesis. But evaluative analysis and synthesis is not involved
in all representations or products e.g. it is not involved in indexing and
abstracting. It is involved in information consolidation. Thus, in this Hand-
book when we talk about anaiysis and synthesis we mean evaluative analysis and
synthesis, that is, we consider these terms not in their broad but ia their
specific meaning, involving evaluation.

A number of information systems which call themselves "information
analysis centers' provide only indexes, abstracts, summaries and similar
nonevaluative products, i.e. they do not provide evaluative analysis and
synthesis. In our sense of this term they are not information analysis
centers. Unfortunately, among all of the systems calling themselves "infor-
mation analysis centers" only a rather small minority incorporate these
evaluative functions, i.e. a small minority is truly engaged in information
consolidation. In contrast, there are other information systems which do
perform evaluative analysis and synthesis, but do not call themselves "infor-
mation analysis centers'" such as the Hepatitis Knowl~-“ge }ase, or the
National Clearinghouse for Alcohol Information mentimed as examples in
Section 7.6. As yet there are no systems that came to our attention calling
themselves "information consolidation units'" - this is not yet a name accepted
by systems but a term for functions performed. In other words, one cannot go

by names of systems, but by the type of functions they incorporate.
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8.2 EvorutION

The modern concept of evaluative analysis and synthesis has its root

in the efforts by 18th and 19th century European scientists to cope with

B

1
information problems, most notably Leibniz, Berzelius, Gmelin, and Beilstein.

T
"

Following the Second World War, many govermments in highly industrialized

countries started paying increased attention to development and deployment

A

of information analysis centers in a number of specific areas deemed of

RN

importance to nationsl economy and life. Eventually the information center
concept and approaches have been refined and accepted on an international

scale worldwide.

Leottfried, Wilhelm Leibniz (1646-1716), German mathematician, philosopher,

and librarian, started publishing in 1700 Monthly Extracts, which
susmarized and critically evaluated the significant scholarly work of
the time; the publication went on only for about 5 years, but the
idea was revived some 100-150 years later.

Jons Jakob Eerzelius (1779-1848), Swedish chemist, undertook pericdic
critical and systemutic review of European progress and literature in
chemistry and physics and in 1821 he established at the Swedish academy
Annual Reports: Progress in Science which was a new form of synthesis of
knowvledge from home and abroad. His efforts became so well accepted that
he is now considered the "father" of modern scientific review.

Leopold Cmelin (1788-1853), German chemist, collected, analyzed and
synthesized data and literature in chemistry; he published in 1817-19:
Handbook of Theoretical Chemistry, (in 1852 this became the Handbook
of Chemistry); the Institute under his name continues to this day such
synthesizing work.

L
Ny

Konrad Friedrich Belistein (1838-1906) born and died in Russia, but a E
German chemist, collected and synthesized data on compounds and in 1880-
1882 published a Handbook of Organic Chemistry, synthesizing information
on 15,000 compounds; the publication is continuing to this date.

Each of these scientists was a one-man information analysis center or infor-
mation consolidation unit. Significantly, except Leibniz all of them were
chemists. Is it possible that modern chemistry owes much of its rapid progress
and spectacular growth to this early consciousness about the importance
o of dealing evaluatively with information and producing information consol-
EMC idation producis?

IToxt Provided by ERI
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Since three excellent discussions and reviews of all aspects of infor-
mation analysis centers appeared recently (7-3, 8-11, 8-20); we shall only
summarize here some of their major characteristics., In particular, most
appropriate in relation to this Handbook are the two UNISIST reports:

Study Report on the Role of Information Analysis Centers

S ————— -

in a World Science Information Network, (8-20),

and

UNISIST Guidelines for Establishing and Operating

Information Analysis Centres (8-11).

This Handbook is a companion to these reports.

The information analysis centers evolved in response to information
problems that were not handled well by libraries and information retrieval systenms.
These were the problems of obtaining evaluated and synthesized information
and not documents from which to do a synthesis. Namely, libraries and infor-
mation retrieval systems have been instituted and oriented to deal primarily
with the bibliographic and subject control of the flood and quantity of
literature (publications or documents) and with the access to literature.

These are extremely important functions and without them information analysis
centers would not be possible and indeed our civilization would not be possible.
Information analysis centers, on the other hand, were instituted to deal with
the extraction, sifting, filtering and the quality of information in the liter-
ature. Thus, these two types of information systems (libraries and information
retrieval systems on the one hand, and information analysis centers on the
other) are not in competition. They are addressing different problems.

Information analysis centers have these characteristics:

1. They are oriented toward a body of information in a clearly defined

and specialized subject or specified mission. They are usually
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rather narrow by definition, which limita their appeal and

audience.

Their primary purpose is to select, evaluate, analyze and synthe-
size information from the literature. They have problems with
evaluation.

They are most often staffed by subject specialists, which are usually
hard to get.

They are serving a defined clientele, with specific information needs
stesming from problems they are working on. The specific focus of
the clientele changes often.

They are expensive. They are not easy to manage. They are hard
pressed to show results and cost-benefits. Cost-benefits are hard

to show, even though they may be considerable.

They produce different products and employ different dissemination
methods and marketing than libraries and information retrieval
systems. These functions are more fluid, diversified, and harder to

implement. They provide additional services.

Information consolidation can be and is performed within this framework

of information analysis centers, but it could be performed on a broader scale

particularly as to subjects and audiences and within other frameworks as well.

Information consolidation is still another step in the evolution of evaluative

analysis and synthesis of information from literature. It is addressing the

problem of appropriateness.

8.3 PrOCEDURES IN ANALYSIS AND SYNTHESIS

The processes on the basie of which analysis and synthesis are performed
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start loag before any actual analysis and synthesis. These preliminary

and fundamental processes include:

1. Study of the subject area or mission in which
the information will be analyzed and synthesized.

PRELIMINARY 2. Study of the potential usens amd uses for which

TO the analyses and synthesis will be dore.

ANALYSIS 3. Organization and systemization of the contents or

AND characteristics of the subject on mission, i.e. a
SYNTHESIS: prion creation of a table of contents, classification,

typology, on codification for analysis and synthesdis.

4. Consideration of objectives, resources, and condiraints
of the system on work within which analysis and
synthesis 4is performed.

5. Detenmination of evaluative criteria for use as the
base for analysis and synthesis.

Without specific guidelines from these five areas no meaningful and
rational analysis and synthesis can be performed. In other words, analysis
and synthesis cannot be performed in a vacuum,
Documents to be used in analysis and synthesis can be obtained in many
different ways aad by using different means and aids as summarized in Chapter
6 on Selection. Evaluative criteria can be set in differemt contexts as
summarized in Chapter 7 on Evaluation. Thus, we shall not deal here with

those beyond the obvious statement that documents have to be procured and

evaluative criteria set before any analysis and synthesis can be done.
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The analysis proceeds along these lines:

Familionization with the total contents of a given

document or set of documents.

Preliminary sonting on the basis of subject contents
of documents and evaluative criteria. (First
evaluation).

Selection and extraction of the most relevant or
salient featunes. Filtering out of unneeded infor-
mation. Reduction of matenials o be handled.
Verification of the contents or data in individual
extracts. (Second evaluation).

Sonting of extracted information into classes and
subclasses (headings and subheadings) accoading to
the table of contents, classification scheme or
typology fon .he subject or misdion.

The synthesi: following analysis consists of:

Co m parative avuangement and merging of extracted
information within each class and subclass.
Comparative evaluation of different extracts or
data in each class and subclass.(Third evatuation).
Resolution of conflict (if any); or decision o
present conflicting information in synthesis.
Mﬂa‘mm‘amnmammd
foam most suited to intended users and uses and in
accondance to objectives, resources, constraints

T

o




o
3
5
.
=
3
=

~ 154 -

STEPS IN of the system or unit as a whole,
SYNTHESIS 5. Evaluation of the §inal product according to criteria
CONT'D.: related to users and use. (Fourth evaluation).

As can be seen, according to evaluation, analysis and synthesis is a

four stage process:

1. Evaluation of information sources (documents).
2. Verification of individual extracts on data grom

each document.
EVALUATION 3. Comparative evaluation of different extracts on
STAGES:: data in each class and subclass.

4. Evaluation of the synthesized product or products.

Criteria used for evaluation in each of these four stages are differing,

though related.

EXAMPLES OF OPERATING INFORMATION ANALYSIS CENTERS, INCLUDING
DESCRIPTION OF THEIR PRODUCTS ARE PROVIDED IN APPENDIX 1.

]
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9 REVIEWS AND STATE-OF-THE-ART REPORTS

9.1 Overview k

In the spectrum of many possible information conmsolidition products

reviews (of whatever type) take a special and most significant place. They -

are the highest level of intellectual re-processing of information. By iﬁ

'review' we, of course, mean the critical, evaluative review and not just a

summary of who said, wrote, or did vhat. Thus, & bibliographic essay, an
annotated bibliography, or a fact-report are not a review in the true sense
of the word.

The need for and the value of reviews are very well established. They
have been extensively discussed in a great many of subjects, in professional
and scientific organizations, in international gatherings, and in all kinds
of institutions the world over. The high use of reviews is likewise well
documented (see a summary of findings in reference 9-3). The roles of reviews
are also well delineated. All this is way above discussions about reviews
in relation to information consolidation and information analysis centers.
Thus, there is much to draw upon when considering reviews and reviewing,
including a long and established tradition.

We are considering here the term 'review' as a generic concept covering

a number of closely related products and types of reviews.

REVIEW is a critical synthesis of the state of know-
Ledge in a given subject on topic; it is a cnitical
examinatior. of infonmation and Literature on a subject
or topic. accommodated in its broader framewonk .

‘-
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Two of the more important types of reviews are: .
STATE-OF-THE-ART REPORT is a review concentrating on
the most up to date infonmation and Literature in a
given subject on topic.
HANDBOOK 4is a neview concentrating on critical data
(including structures, formulae and the Like) and/on
on guidelines fon accepted and tested procedures,
techniques, processes and standards.

The procedures for making a review are in essence those presented in
the previous chapter on analysis and synthesis. Hence, we shall not deal
with them again in this chapter, with the exception of the discussion of
specific procedures involved in the example presented in Section 9.7;

One of the crucial points before doing a review is a selection of the
subject or topic in which the review needs to be done and indeed can be done.
The subject or topic has to be clearly defined and the boundaries set, other-
wise the project of reviewing becomes unmanageable. The review should be
on a subject or topic for which there is a need for review, either because
the literature and information has accumulated in a large bulk of many
unconnected items or the users need it. The review can be do;e only on a sub-
Ject or topic for which there is enough material to review, otherwise there
is nothing to review. Thus, these preliminary decisions have to be weighed

carefully.

: e g -



-157-

9.2 EvowsTioN

Historically, the modern reviews derive from the evaluative synthesis
as established by European (most notably German and Swedish) scientists in
the 19th century. They began to be regularly produced in the latter part of
the 19th century. Eventually two types emerged: the Jshresbericht (annual
report) which was a comprehensive descriptive record and evaluation of
annual contributions in a field of study and the Ergebnis (results) which was
selective, critical and historic and focused on a particular scieantific
problem and its solution. The first type emphasized the literature-oriemted
or bibliographic approach and the second type emphasized the subject-oriented
or didactic approach. Reviews evolved in two directions.

These two aims and approaches - bibliographic and didactic - are not
mutually exclusive. Either type of review has to have both of them present
to some degree. A raview which has as its primary aim an evaluation of the
literature (first type) requires that this is placed within the context of
an evaluation of the progress of the subject concerned; conversely, a review
which has as its primary aim evaluation of a subject (second type) requires
that the supporting literature is also evaluated.

As it evolves, a review must necessarily contain both didactic and biblio-
graphic information although the proportion will vary according to the aim
and approach adopted. Thus, the different types of reviews form a continuous
spectrum from the seminal work perhaps referring to a very few most important
prior works, to the almost list-like review containing perhaps hundreds of

references. However, the combination of these two roles within a single document

is a very powerful one and makes for a product with many different uses at the
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level of different individual users, although these uses or functions are

not distinguished in the actual review itself.

9.3 Functions OF Reviews

There are two types of functions or uses of reviews: (i) historical -

those _vh:lch are fundamental to development of a subject or topic and (ii)

contemporary -~ those which are beneficial to individual users. The descrip-

tion below of these two functions are adapted from A. M. Woodward (9-3).

Among the historical or subject functions are:

HISTORICAL
FUNCTIONS
OF
REVIEWS:

é.

The peer evaluation of published Literature: passing
0§ judgement on what {8 worth saving in a Literature.
Collation of information from different sources: 2his
acts as a unifying procesd for a subject on topic and
provides a continuing conceptual framework in which
individual works may be viewed in perspective.

The compaction of existing kmowledge: Extracting the
parts of the papers containing new information only,
Leaving out portions that pertain to verifications,
discussions, methods, ete., already known on subsumed.
The replacement of primary documents as the written
record: (follows grom the Last point).

The identification of emerging specialties: by bringing
together various woxks, the emergence of a new area
may well be {irat identified in a review.

The direction of research and work: suggestion for

{m&u work.
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Among the contemporary

L
2.
3.
4.
CONTEMPORARY
FUNCTTIONS
OF 5.
REVIEWS:
é.
7.
8.

=159~

or user functions are:

Informed notification of the published Literature:
enables individuals to concentrate on the more worth-
while papers; summny of that which is worth knowing;
selection aids.

Current awareness of related fields: Emables indi-
viduals to keep abreast of advances in field adjacent
20 owm. Particulonly useful for cross-{ertilization
of ideas among different subjects or topies. '
Back-up for other Literature searching: serves ab a
starting point fon searching of more current materials

not yet in nevievs.

Searching for altennative techniques: helps in resolv-
ing methodological problems in own work; providing
data; reference aids.

Initial onientation in a new field: provides basic
didactic and bibliographic information grom which to
continue work in a new subject on topic.

Teaching aids: supplements and even replaces text-
booka.

Feedback: provides a measure of a researcher's

own published works. (The neviews are fairly heavily
used fon this function).

Inspiration: provides suggestions and ideas for
further wonk; stimulation for putting research into




The patterns of use of reviews for various individual functions may

differ significantly between various types of users (e.g. older and younger

scientists or engineers, place and type of work, status, and so forth).

Furthermore, reviews can be specifically structured and oriented to emphasize

some of these functions and encoura; ~ or favor some of the uses.

9.4 State-Or-THE-ART REPORTS .

These are « type of reviews which do not have an all-encompassing

scope and historical orientation. They emphasize recency and up-to-dateness.

Their aim is to describe a very recent situation shen they reach their audience.

Thus, they are more timely than the traditional review, so they are mostly

a current awaremess tool. In order to achieve this currency, state-of-the-art

reports are often published as informal reports, prepared on demand, oriented

to a restricted audience, sold at high prices, and becoming obsolete quite

fast.

The state-of-the-art report is used mostly in relation to technological

topics and in business and commerce. Description of a few major types and

uses follow.

1.

State-of-the-art of a technology: these summarize, compare and

evaluate the advances, characteristics and/or utilizations of a
given technology or technological product or process. These differ
according to intended use and audience emphasizing:

* technical and engineering aspects: oriented toward technical

perronnel and engineers in particular. Used primarily in

technology design, deployment purchase recommendations, comparison

Sl 117
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of characteristics and alternatives a.d keepiug up to date

with technology.

use aspects: oriented toward uszrs of techmology. Enphas*zing
d 1ils, characteristics, requirements and economics of use (as
opposed to details of technical design as in the type above) ;
including comparative reliability, durability, complexity, pre-

requisites to use, ratings.

* management aspects: oriented toward managers, administirators,
and economista. Stressing the requirements and comparirons in
terms of resources (economic, physical, human, raw materials, ete),
planning; alte'nate choices; negotiating, (1icensing, purchase,
exchang=); related experiences in other industries, organizations,
or similar situations; synthesizing drawbacks; availability, etc.

* gtrateji- aspects: oriented toward policr maker. on a higher

level (e.g. ministry officials, iawmakers, delegations, government
represenctatives, planners, funders). S5tiessing impacts (social,
environmental, econoric, etc.); strategic requirements and compar-
jecns; political consideration; international aspects; experiences
in other countries, particularly in similar situations, etc.

2. Market reports: Cthese summarize a state of an industry or a market

in terms of i*s existence, finan~ial strength, economics, profitability,
depioyment, growth, characteristics, gaps, trends, potential, :tec.

As in technoleogical state-of-the-art reports, these can samilarly be
oriented toward different uses and clientele. Their main use is in
market decisions and planning, considerations of competition, oppor-

tunities, and the like.
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3. Statistical composites: these are statistical correlations im a
vide variety of technical, market, demographic, scientific and
other areas. Specifically composed and evaluated to show cross-
dependence of trends, gituations, results. May accompany any of

the previous types .r stand alone, with or without interpretation.

9.5 hanDBOOKS

Handbooks are another type of review. They are very popular and have
videspread uses and markets in many subjects -- witness the rather great
number of organizations, centers and even ccmmercial institutions engaged
in production of handbooks. Some of these outfits are quite large; some of
them have been in existence for close to a century or even over a century.
The appeal of the handbook is that it 1f a ready reference book. One doesn't
necessarily read a handbook as one would another type of review, but one con-
sults the relevant portion at the time of need and extracts Just that data
or information which 1is needed.

In many instances production of handbooks is a continuous operation (as
mentioned in examples in previous chapters) or it may be a simple one~time
effort (as in this and other UNISIST handbooks which are produced and updated
as needed).

There are a number of types of handbooks, the main ones being:

1. Compilation of critical data and formulae on a substance, process,

observation and/or phenomenon. These are uged mostly in science and
technology for experimentation, design calculations, construction,
safety considerations, maintenance, replacement, comparison, etc.

Publications of evaluated data from soci:l science data archives




are also examples of this type of handbook.

2 Cuidelines for accepted and tested procedures and processes. They

are aimed at actually doing things, for decisions related to
processes and procedures, and for learning as well. They range
from step-by-step pamphlets, to how-to books and manuals, to
extended discussions of options in given nrocesses.

3. Description and/or references of standards to be applied in doing
things. These can incorporate required standards (as in electrical
installation) or recommended standards (as in bibliographic work) .
They can range from tables, to descriptioms, to discussions aimed

at promotinr harmonization and interconnections.

9.. EvawATING A REVIEW

In many instances reviews from various i{nformation sources are considered
for use by information consolidation units. In such a case reviews need to
be evaluated as critically as the primary literature. Furthermore, reviews
as a product of information consolidation units need to be evaluated. Thus,
it 18 of importance in both respects to have criteria for evaluation of
reviews.

Most of the criteria enumerated in Section 7.2 on peer review and refer-
eeing and in Section 7.5 on evaluation of information sources apply to evalu-
ation of reviews as well.

However, there are a few more criteria for reviews, stemming from the
unique dual nature and multiple functions of reviews (as discussed in Section

9.2).
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These additional criteria pertain to:

ADDTTIONAL
CRITERIA
FOR
EVALUATING

g

Compteteness: the deghee to whick both the

subject and the Literature on the subject were
covered; the degree of insight shoum.

Perspective: purpose, direction, onientation; the
degree of appropriateness in relation to both a
given subject and for a given audience.

Analysis: the thoroughness, depth and breadth of
analysis; degree of collation of information §rom
different sources; degree of evaluation applied .in
analysis.

Synthesis: degree of compaction - relations drawm;
extent of superseding of previous information and
Literature; power of injerences; degree of drawing
from related subjects; degree of evaluation applied
4n synthesds.

Value added: .identification of emerging specialties;
Aptroduction of new hypotheses on theonies; suggestions
for future work (research, thansfation into practice,
ete.); serving as an inspiration, stimulus.

Utility: the degree to which a neview can serve
multiple functions (e.g. as enumerated in Section
9.3) and not only one or two functions.
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9.7 baee

The example here is drawn from the Information Center for Hearing,

Speech and Disorders of Human Communication (9-2). The Center has been
preparing comprehensive critical reviews and state-of-the-art reports, but

it has encountered difficulties in their preparation and was seeking solutions.
Difficulties encountered included deciding that a review is needed in ‘a topic
and recruiting a suitable author. The reviews should be written by experts
with solid scientific background in the subject. The authors must be able

to evaluate the on-going research, synthesize it into concepts and theories
sand write well. However, it was hard to interest scientists in the prepar-
ation of major review papers. It was found that the raluctance of scientists
to commit themselves to writing major reviews, stemmed in part,’frou the

large amount of time they would have to devote to writing the review. Thus,

a compromise measure had to be devised, onme which would save time for reviewers
and still produce a critical type of review.

This product was called a Biblio-Profile, which is a brief state~-of-the-
art report on a specific topic followed by a comprehensive bibliography. The
scientist-reviewer 18 asked to write a brief review and the Information Center
provides as much bibliographic and editorial assistance as the author requested.
The topics for review are selected by = local advisory c.mmittee, which also
suggests the individuals considered best qualified to prepare the profiles.

The author is invited and provided with instructions, editorial and bibliographic
assistance (searching, typing, manuscript preparationm, etc.).

The profile part of the Biblio~Profile provides a brief introduction to a
field, a brisf assessment of the state-cf -research on a specific topic, and

O | indication where gaps in knowledge exist; the comprehiensive bibliography

- e




may coatain both current and older, classic citations. The instruction for

preparation of Biblio-Profiles, presented in Figure 9-1, illustrates the

approach to and organization of the profile.

Biblio-Profiles in a number of subjects have been prepared (e.g. Neuro-
anatomy of Speech, Surgical Treatment of Deafness, Language Development in
the Normal Child, Auditory Physiology, Otitis Media, etc.). They have been
printed and sold, as well as stored in the computer for searching. The
product has a number of advantages: it is a separate which can be prepared
and published quickly (it is not needed to wait for a publication of a journal);
it provides recognition for authors. However, these products do require
marketing and promotion, since no encompassing publication as journals carry
them. Biblio-Profile is a multipurpose document involving characteristics
and uses of both: state-of-the-art and comprehensive bibliography.

(For more information, contact: Information Center for Hearing, Speech
and Disorders of Human Communication, The Johns Hopkins Medical Institutioms,

Baltimore, Maryland, 21203, USA).
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GUIDE FOR AUTHORS OF BIBLIO-PROFILES FROM THE

INFORMATION CENTER FOR HEARING, SPEECH, AND DISORDERS OF

HUMAN COMMUNICATION

INTRODUCTION

A Biblio-Profile is a capsule state-of-the-art report on
a specific topic, followed by a comprehensive bibliog-
raphy of recent references. Each Profile presents a brief
statement of the problem, why the subject is of concern
and what is being done about it..

In preparing a Profile, you should be particularly con-
cerned with the scope of the topic, citations of the most
recent referenced material, format and compotition.
You should also be willing to exercise rigorous editorial
control over the inclusion and ammangement of the refer-
ences.

Editorial asistance from the Information Center in-
cludes furnishing each author with a search of the rele-
vaat Lterature, typing the Profile and its Bibliography in
final form, furnishing the author a proof set for his final
approval and providing him with three copies of the
finished Biblio-Profile.

Profiles written for the Biblio-Profile series can be
handled promptly and éfciently if they are prepared
and submitted in the form described in this guide.

WRITING THE PROFILE

Organize your material carefully. First, state the
problem in a brief sentence or two that places the topic
in perspective statistic: "y, dinically or theoretically.
For example, if the Profile concerns a hearing disorder,
state the estimated population in the US. that
afflicted with that disorder.

Briefly present the important research conducted in
the past year or two, stating the findings and their signif-
icance. Give full references at the end of the Profile but
cite the work in the text as (Smith, 1972).

You may refer to work in progress or to works in
press, but be certain to give enough information so that
interested parties can write for additional details to the
irdividual or group being cited.

Time~Cover the work of the past two Yyears,
although you may refer to classic work of an
earlier period if it is useful oz necessary.

Trends—-1f possible, provide information relevant
to your topic on the recent trends in research, pat-
terns of testing or management of patients. Espe-
cially emphasize achievements and applications in
the past year or two. These may be method-
ological, clinical, basic or theoretical

Gaps -Point out where gaps exist in knowledge or
its application or where more research or educa-
tion is needed.

Reprinted with permission from:

PREPARING THE MANUSCRIPT

Prepare your manuscript in the following form:
Length—The Profile should be 2 to 8 pages when
typed double-spaced. Use bond paper for the first
copy and submit ons duplicate. Do not use single
spacing anywhere, even in referénces.

Title~Begin the title with a word useful in index-
ing and information retricval (mot “effect of”’ or
“program on™).

Style—Use centered and side headings at appro-
priate places in the text to distinguish the various
topics and subtopics. Keep these headings short—
no more than 35 chancters and spaces. Avoid
specialized jargon and abbreviations, but use such
technical terms as sre necessary. Define those that
may be known only in your field. Use the active
voice more than the passive, The passive voice usu-
ally requires more words and it often confuses
meaning.

Use a good general style manual A Manusl of
Style of the University of Chicago Press, the style
manual of the American Institute of Physics and
the Council of Biology Editors Style Manual are
suitable. Scientific Writing for Graduate Students,
Woodford, F.P., Ed.: The Rockefeller University
Press, is also useful for the organization of material,
as is the American Netional Standard for the
Preparation of Scientific Papers for Written or Oral
Presentation, ANS1 239.16 (1972).

References and Notes—Number all references to
the literature in the order in which they are cited
in the text. An example of the form of references
is:

Hosoda, S.; Suzuki, H.; Kawabe, Y, et al: Em-
bryonal rhabdomyosarcoma of the middle
ear, Cancer 27(4): 943-947 (Apr.) 1971.

Summary—Provide a summary statement at the

end that states the present position of the field

and its needs.

Identification—At the end of the Profile, wnte

your full name, graduate degrees, title of present

position, sddress and the date that you wrote the

Profile.

Lois F. Lunin "The Biblio-Profile-A Two-in-One Pa:kage of Information: 1Its

o ~eparatior, Production, Marketing Uses"

, Journal of the American Society
Emcr Informaticn Science, vol. 27, No. 2, March-Kpril 1976

IToxt Provided by ERIC




- 168 -

10 TEGHNICAL WRITING AND SCALING TO AUDIENCE

10.1 Overview: ConcePTS AND NeD

Writing is an art. Information consolidation depends very much on
that art. For the extent and amount of use of an information consolidation
product will not only depend on the subject or topic covered, but also on
the vay it is written. How can this art be improved upon? From the lessons
learned in technical writing.

While much of the scientific and technical literature contains infor-
mation potentially useful to a wider audience than just the immediate
specialist, most of it can be followed by only the nighly initiated. In
part, this i1s because of the complexity of the subjects covered in the
literature; however, in good part this is also because of the way that the
literature 1s writter. The language and style usually found in scientific
and technical articles is a most effective barrier for their wider use.

As a rule, an intelligent and even highly educated layman cannot follow the
'average' s.ientific and technical article. Even scientists and engineers
cannor follow the literature outside their own subject. Science and tech-
nology worldwide is doing a very poor job of explaining themselves.

Yet ticie are wany situations where science and technology must
explain questions like: what are the problems attacked, what are the issues
involved, what is happening and going on, what are the findings and results,
wvhat are the impacts and consequences of solutions, how can the results be
applied and why should they be applied? To underscore the problem: it

is not only the complexity of the subject treated, but in a large measure



also the forbidding language and style of scientific and technical liter-
ature that is a hindrance to such explanations.

Thus, for a long time there was & need felt to produce writings that
would translate the scientific and technical literature and information into
a style, presentation, and language which cen be followed by people oth'.c
than th: ismediate subject specialists. A generic name for such translation
or transformation efforts is technical writing. Incidentally, the translation
mentioned above can involve the same language (e.g. from technical English
or Spanish into non-technical everyday English or Spanish) or different

languages (e.g. from technical English .nto everyday Portuguese) .

TECHNICAL WRITING is a presentation of the essential
features of scientific and technical subjects and

issues in ways that will make them more understandable
and easien to absonb by a wider audience. The aim

0f technical writing is effective application and

widen undenstanding of scientific and technical advances.

Technical wiiting is then the scaling of scientific and
technical inframation to a given audience.

In other words, technical writing is concerned that a message be conveyed,
understood and absorbed in a way that can be retained by the largest number
of people in a social group or audience in the shortest possible time.
Technical writing = based on the experiences and the crede that even
the most complex scientific and technical topics can be presented in a sim
plified way, if mot in all of the deteil, then in the essential details of

importance to an audience. Technical writing has a Yong and distinguished




history above and beyond the present concerns with information consol:i-
dation. University courses are taught in technical writing, textbooks

exist (e.g. 10-1, 10-2, 10-6, 10-10), prizes are given for the best achieve-
ments, and professional societies of technical writers have been established.
Technical writers are employed by newspapers, industrial firms, businesses,
health agencies, governmental departments, information analysis centers,
scientific and technical journals, publishers ... and some of them are on
their own in the business of writing how-to manuals. Some of them should

be trained or employed by information consolidation units.

10,2 Aspects IN TECHNICAL WRITING

Can one just plunge into wri..ag? No. Technical writing has to be
carefully planned for maximum effectiveness. A number of aspects or elements

have to be considered, among them are:

ASPECTS 1. Audience and human psychofogy: 2o whom will the

IN message be conveyed?
PLANNING 2. Subject and source: what subject on topic will

OF the message cover and §rom what source will it be
TECHNICAL dendived?

WR i TING: 3. MNessage and use: what is it that should be conveyed
and fon what use?

4. Writing principles: how should it be conveyed?
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10.3 Awience D Huwan PsycHoLogy

Reaching an audience is the aim of technical writing. Audience is

the king.

Thus, technical writing starts and ends with consideration

of an audience,

Technical writing tries to overcome the language problems and psycho-

logical barriers in relation to an audience. Knowledge of human nature in

general, and of the target audience in particular is essential for the

solution to these problems. This is needed for an effective adaptation and

scaling of writing to a reader's (or listener's or viewer's) needs.

The important factors to be understood about an audience are myriad.

They may well be selected from the variables involved in information transfer

as described and classified in Section 4.5. The methods for audience study

are summarized in Section 4.6. Briefly repeated the variables are:

1.

4.

Stages or phases in the diffusion process at which the audience is
in relation to the subject and message to be conveyed.

Individual characteristics of the members of the audience, including

their language and linguistic behavior, comprehension level, human
relations, motivation, time available or likely to be alloted to
the message.

Environmental or social characteristics, including the cultural

and other norms, the political framework, economic and other
situstions, the resources available for solution of the problem.

Characteristics of the subject as perceived by the audience, the

desired and essential attrilutes. What is it that they want or

need to know about the subject?

Ny
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5. Communication characteristics: the way the audience communicates,

as to information sources, structures, forms, channels and systems.

It is important to consider not only the tangible factors, but also the
intangible ones such as a respect for and enhancement of human dignity,aware-
ness of sensibilities, life-styles, etc. One should also consider that the
human aind can only process a limited amount of information at a time, that
too many facts or ideas in a short space make reading difficult, that read-
ability is affected by a great many factors and that writing and comprehension
levels have to be matched.

In addition to the study and consideration of a particular audience it
is helpful to know about generalizations from previous studies and from common
sense. For instance, it is helpful to know that unskilled laborers generally
have limited vocabularies, use few specialized terms, can do simple arith-
metic, but not algebra, know little physical science, and may be limited to
reading only the aimplest signs and safety notices.

Semi-gskilled laborers generally know little math beyond arithmetic,
can interpret only simple line graphs, understand only the obvious scientific
principles, and know little about jobs except their own or those closely
related. Therefore materials written for them gener.:.lly would give only
essential job and safety instructions.

On the other hand, skilled lrborers are generally highly trained, know
the technical terms applied to their equipment or materials, know "shop"
arithmetic and perhaps simple algetra, can read tables and use routine
instruments in their field, and know the symbols and abbreviations commonly
used in their trade.

In the case of new literates, it is helpful to consider that they must

Ye provided with written material that is within their comprehension and has

3 121 21 I o
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interesting, vital and useful information. The alternative is that the
new literates will see lfttle value in reading and forget what they
have learned.

In cases of large technically oriented organizations it is helpful
to realize that there are always a number of non-technical people. They
should understand what the technical problems are, what issues are being
asddressed; they should be aware of what it is that the organization is doing.
They should also be able to make a good case for the work of the organizatiom
both on and off the job. Again, technical writing is an appropriate tool

to help in that respect.

10.4 SuJECT AND SOURCES

The subject of technical writing may be given by an organizatiou or
dictated by itself from the advances in & topic, existence of a product or
process, development of a situation, etc. Or the subject can be determined
fr- a study of the audience, direct demand or even command of the audi-
ence, existence of a market and need, etc. In some instances, the subject
is predetermined for technical writing without the possibility of a choice, in
others there is a choice of subjects to match a need - in that case selection
should be given careful consideration.

Both situations involve the selection of sources from which the technical

writing will proceed. These sources can be one or a combination of these:

* open literature as available in journals, books, monographs, proceed-

ings, etc.

» fugitiye literature as available in rveports.
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* internal documentation as available in organizations (industries,
institutes, agencies) such as laboratory reports, internal memor-
anda and reports, work specifications, correspondence, blueprants,
ate.

* subiect specialists: interviews with scientists, engineers and
other :necialists.

All the sources have to be selected and evaluated according to the
criteria els™orated in Chapter 7. But, let us elaborate on the last source
santioned: the subject specialist. Technical writers usually have some
background ir science or technology, but in no way can they be specialists
in every possible subject that becomes the topic of their technical writing.
They have to rely more often than not on subject specialists for technical
explanations. They also may often be in a position to interview subject
specialists (e.g. engineers vworking on a project or product) as a sole source
for a given write-up. Such interviews and communications with scientists,
engineers and other subject specialists are not an easy proposition. In
many instances subject spa2cialists are tight-lippod, apprehensive, distrust-
ful, or patronizing... they may be wary that the write-up will be an over-
simplification... they may not be good in explaining things to people other
than their peers...they may be more concerned about answers and details than the
message... they may not see the necessity or importance of a write-up scaled
to an audience... they also may quite often be very defensive and not per-
suasive. Careful interview techniqu:s have to be developed that will elicit
proper response and in add!tion educate the specialists on the impo~tance
of technical writing and even make them appreciate it and reduce the problem

of acceptance of technical writers and technical writing.
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10.5 Messace AND Use

Not all the de ‘ails of a scientific or technical subject can and should
be presented in a technical writing. Many details are irrelevant for a
given audience and given use. It is not & description or an abstract or
summary that is to be presented, but a message. The goal of technical
writing is to get & message &cross.

An audience for which a technical write-up is intended as a rule does
not have a deep understanding of the scientific or technical subject
presented. This means that an audience should not be beaten over the head
with detailed information which they cannot understand and don't care about
anyway .

In that respect, it is of utmost importance to select precisely the
details or message about the subject that should be conveyed. Since not
all of the details and aspects of a subject or topic can be presented there
is an inevitable loss of accuracy in the sensc of completeness. However, it
is always better to choose comprehensible incompleteness, than incompre-
hensible completeness.

The message to be conveyed should be selected in coordination with a
number of factors: the level of audience, the intended uses and cffects
desired, and the subject itself. The central question is: what is it
that the audience really wants or should be informed about with this
specific subject or topic?

A strong, clear outline of the message should be developed before any
actual writing. The outline will help both in focusing on the message and

organization of the presentation. This outline should include every topic¢

required with subdivisions as necessary. These should be put in a logical
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order, placing the important pointe first and last.

10.6 WriTiNg PrINCIPLES

To be effective techaical writing has to adhere to priuciples of
good writing in gemeral, amd to other sore specific principles in particular,

including:
1. Accunsey: make surne that the material selected
fon technical waiting ib accurate in accordance
20 the most up-to-date information available.
2. Logical progression: {ollow a Logical progresdion
of thought.
PRINCIPLES 3. Simplicity: hkeep it simple.
oF 4. Word choice: salect words for precise communication,
TECHNICAL avodd jargon.
WRITING: 5. Style and grmwen: choose stple and grawmen for

direct and effective communication, not art.

6. Amleny: make Liboral use of examples familiar 2o
aundience.

7. Semaitivity: {ollow any restrictions and adhere to
the sensitivities of the audience.

1. Accvracy: Make sure that msterials, data and details selected for
technical writing are accurate in accordance with the most up-to-
date information awailadbls.

o * Check and verify all of the technical details and the accompanying

explenations and statements.
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* Check the reliability of data to be presented.
* Check the accuracy of any accompanying graph, blueprint,
illustration, etc.

2. Logical Progression: Follow a logical progression of thought.
The logic required in scientific writings offers a good example
of the type of progression needed. Here is an explanation by
Zinsser (10-11) which in itself is an example of excellent tech-
nical writing:

"Let me ... ask you to imagine sclentific writing as
an upside down pyramid. Start at the bottom with
the one fact that a reader must know before

he can learn any more. The second sentence
broadens what was stated first, making the
pyramid wider, and the third sentence broadens
the second, so that gradually you can move

beyond mere fact into significance and specula-
tion - how a new discovery alters what was
previously known, what new avenues of research

it might open, where the research might be
applied. There is no limit to how wide the
inverted pyramid can become, but the reader

will understand the broad implicatioms only if
he starts with a narrow fact.”

3. Simplicity: FKeep it simple.

* Include only the necessary detail. Save reader's time by
omitting unnecessary detail.

* Do not clutter.

* Strip every sentence to its clearest components; avoid words
that do not serve any function.

* Present one fact or idea per sentence; break complex thoughts
into single sentences.

% Give preference to the short over the long, the non-technical
over the technical, and the familiar (to the reader) over the

unfamiliar.
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4. Word Choice: Select words very carefully for precise communication

and avoid technical jargon:

* Be brief, clear, direct and simple. Use the simplest words

that will carry the message without offe“ing the reader's
intelligence. Use a variety of words, preferably pictorial
words in the reader's experience.

Use strong, definite, concrete, precise, straightforward terms.
Strive for easy effective expressions and for active voice.A
Choose words that relate to the intended meaning as exactly as
possible. Be sure words have the same meaning for writer and
reader. Use words that would be used in a face to face conver-
sation.

Define technical terms the firat time they are used. If
suitable, provide a list of definitions.

Spell out abbreviations, avoid them if possible. Identify
symbols the first time used.

Arrange words correctly for clarity, putting related words
together. (In English, eliminate words such as "it", "that",
"there", "could", and '"would": when possible reduce longer
expressions to single words, e.g. use "now" for "at the present
time"; where possible replace neutral verbs (such as "be",
"do", "have") with more descriptive verbs; use lean verbs

(e.g. "use" instead of "utilize".)

5. Style and Grammar: Choose the style and grammar with care for

effective communication.

* Write like a person close to the audience, not like a remote

scientist.
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% Maintain a unity of mood and style. Make ideas flow smoothly
from beginning to end. Link thoughts. Use enough conjunc-
tions and transitional phrases.

* Maintain a unity of tenses. Make subjects of most sentences,
people, processes or things.

% Make relationships clear. (In English, place modifyers
correctly and avoid their overuse; limit use of prepositional
and infinitive phrases.)

* Break up long sentences and paragraphs.

% Adjust style to the audience. For instance, cartoon style is
effective for new or limited vocabulary readers - but watch
not to talk down to the audience.

* Make writing interesting, and bolstering to reader's personal,
institutional, regional or national ego. Try to motivate.

* Minimize negative reactions by using positive expressions. Do
not be defensive.

% Keep the reader's attention by using such devices as citation
of authority and common grounds materials, contrast, quotations,
emphasis of benefit to reader, rhetorical questions, startling
statements, Use humor if possible.

* Supplement, if possible, the writing with visual aids such as
illustrations, pictures, simplified charts, graphs, statistics,
maps or tables. Place the visual aids close to the discussion
points.

6. Analogy: Use examples out of audience's experience to get a point
across.

* Make a 1iberal use of analogies, examples, and parallels to illus-

strate, explain or underscore a point.

o - ~ 10N




* To explain quantities, especially large ones, use measures
and examples that will convert them to a human and familar scale.

7. Sensitivity: Follow any restrictions an” adhere to the sensitivity
of the audience.

* Be careful about any legal restrictions: copyright, classified or

confidential information, libel, legal 1liability, etc.
* Be sensitive to moral and ethical implications.
* Be sensitive to political, social and cultural reality.

Be sensitive to authority gtructure.
* Be sensitive to the prevalent communication patterns and available
time of the audience.
Try to get some of the potential users to react and ask questions
about the write-up during and after composition., Test the product.
* Have peers evaluate a draft.
* After the product is in use, try to get feedback from users on a

continuing basis. Improve the product as a result. Learn from mistakes.

10.7 TRANSLATION

Translation from technical English to non-technical Fnglish is a difficult
proposition. But, the difficulty increases many fold when the translation is
from technical English (Russian...) into non-technical, everyday Spanish
(Arabic...) It is the technical terminology that poses most of the problem.

In many languages development of native, technical vocabulary has not kept
pace with world-wide technical development. Thus, the scientists, engineers,
managers in a country simply take a technical term from a different language
(e.g. English) and adopt it almost without change as a part of the vocabulary
in their own language. The non-technical speaker in that language is left
sven more in the dark than ever, when it comes to understanding the

IC
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technicaleeze. Namely, scientists and engineers in their own language
speak a foreign language in both senses: technical vocabulary foreign
and really foreign.

Thus the translation efforts have to take into account these two
levels of foreign-ness. In many instances such translation efforts have to
involve & lexicographer's job of development and approval of a native

vocabulary.

10.8 EvawuaTION OF TECHNICAL WRITING

The evaluation of technical writing in a given language should first
and foremost be subjected to the criteria of good writing for that language.
Languages do differ, so do criteria. We cannot state what are such criteria
in different larguages, but we shall concentrate here on some criteria that

are relevant for evaluation of technical writing in all languages.

1. Subject on topic: 18 it well selected? Clear Ain
its bondenlines? What is the degree of detail?

Necessary detail, winecessary detail? 18 it simplel

CRITERTA 2. Message: 1Is there a focus? A central theme? An
FOR onientation? A need for that on some other message
EVALUATION on the subject? Are the meaning and intent clear?
OF TECHNICAL 3. Audience: Does it address an identifiable audience,
WRITING: Level, social group? 1& it in accondance with such

an audience?! Scaled to an audience?

4. Accwracy: 18 it accurate? Factual? Reliable? Has
it any purely speculative conjectures or conclusions?
14 40, are they clearly identified as auch?




CRITERIA
FOR
EVALUATION
OF
TECHNICAL
WRITING
CONT'D. :

10.

Logic of presentation: 1s it Logical? consistent?

Do facts, ideas ... build on each other, starting
from basic on simple to mone complex? 14 the sequence
night fon easy following? Are all parts nelevant

Lo the whole?

Tenminology: How much technical jangon is thene!

Are new wonds identified and defined? Are new wornds
easily acceptable? 14 there any unnatural or
dpecialized use of familian wonds?

Grammar: 18 the ghammar the accepted "spoken"
gramman? 18 it academic? On as uded 4in Legal, bus-
iness, technical government ... writings? Are sen-
Zences shont enough? Are subject, verbs, and associated
phrases clearly nelated?

Style: 18 it appropriate? Interesting? Boning?

18 the title appropriate? Are the Lead-ins and endings
forceful? Written in active voice? 15 there a unity

0§ mood? Unity of tenses? Any humon? 1s there a

human intenest element?

Analogies: Are there any examples at all? Are they

app opriate, nelated to the experiences of the audience?
Me the quantitites also given in tenms of a human
scale, easily undenstood.

Sensitivity: Me cultural, economic, social, polit-
dcal nealities taken into account? Are there any

faux pas of Linguistic, social convention on similar
nature? 15 there necognition of moral and ethical
aspects? 1s the whole thing stimulating, inspirational?




CRITERIA FOR . Packaging: Me the graphic, sound or visual aspects
EVALUATION OF well done (print, graphics, illustrations, ... or
TECHNICAL in the audiovisuals: picture, sound, §im)? Do the

WRITING anrangements make for eady reading (viewing, Listening)?

CONT'D.: Does the packaging entice?

10.9 Two ExampLES

Both of the examples presented here are taken with permission from
the Instructor of Writing Handbook (10-2). Both pertain to popularization
of a technical topic with a definite message.

1. Example of rewriting of an article:

A. Original article:
Calcium:

Everyone needs calcium, which is largely responsible
for the strength and hardness of teeth and bomes.

Yet most people don't get enough. Scientific research
is beginning to provide evidence which suggests that
sustained low intakes of calcium may be a contrib-
uting factor in osteoporosis (a detilitating disorder
most common in middle and advanced age in which the
density of bone decreases, leading to spontaneous
fractures. This disease 18 severe enough to cause
the vertebrae in the back to collapse, resulting in
a height loss.) Of course, bone loss may begin long
before it manifests itself in bone fractures, so it
makes sense to ensure that your calcium intake is
adequate throughout life. The richest sources of
calcium are milk and milk products, sardines, canned
salmon and green vegetables.

Rewritten article:
Calcium
Do you drink milk? Do you eat cheese? Do you eat

greens? These foods help you to get the caldium
that you need.




2.

You need calcium to make your teeth and bones strong
and hard. Lack of calcium makes the bones become
thin. Thin bones break easily. Thin back bones
make older people become shorter.

Don't wait until your bones break easily. Don't
wait until thin back bones make you shorter.
Drink milk. Eat cheese. Eat greens. Make sure
that you get enough calcium all your life.

The second example is much lengthier. It ghows six ways to
express a message. It is wholly reproduced as presented by the authors, in

Figure 10-1.

(For more information contact: R.S. Laubach, Laubach Literacy International,

Box 131, Syracuse, New York 13210, U.S.A.)




FIGURE 10-1

6 WAYS to Say

*Pedestrian Be Careful”

By
Frederick T. Yates
International Cooperation Administration

Korea

With

Robert S. Laubach

Lecturer in Literacy-Journalism

Syracuse University School of Journalisa

Republished with pexmission from Instructor of Wniting Handbook.

New Yonk: New Readers Press, Lapbaeh Literacy Intermational, 1980.
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FIGURE 10-1 conT'D.
PREFACE

These examples will be helpful .or students of writing for new
literates, or others who write materials for the "man in the gtreet."
The examiner of these "Six Ways™ will be able to adap: ‘“eas for his
own use in other subjects and other languages.

The graphics--layout, illustration, choice of type, size of page, etc.--
arc of great importance alsu. But it is the purpose of this booklet

to consider only the words, and how they may be used tc "get across"

the message.

Here, in brief, are our opirions of the usefulness of the Six WAYS:

WAY No. 1. The Essay

The essay is the most over-worked, and often the least effective,
method of presenting any messape to the common man. A well-written
essay may have beauty of composition well appreciated by the
professor of literature. But its appeal to the man in the street
is pretty close to zero.

WAY No. 2. Simplified Essay Form

In this form there is considerable emphasis on simplicity, or what
many call "readahility." But the essay form still lacks any
compelling attraction, so that the reader will eagerly continue
throughout the composition. The essay does have its place, in
magazines and newspapers. But don't overdo it, and always keep
the essay short and simple:

WAY No. 3. Rules in Outline Form

Here is the most direct type of communication through the printed
word. There is no attempt at literary style. The information is
carried in as clear words as possible--and as few words as possible.
There may be some lack of interest because of the absence of

"human interest." But for leaflets or posters, where the available
space must be used to the best advantage, the outline form is
recommended. Incidentally, no one leaflet or poster should have

as much content as in our example. There is enough material here
for a dozen leaflets or posters, each emphasizing one important
point.

WAY No. 4. The Conversation Skit

This is frankly an attempt to get people involved in reading the
"story," or the "he said, she said" dialogue. Because of the
phenomenon called 'human interest," everyone, in every part of the
world, is interested in listening to others tell a story, or in
reading what others are actually saying. Information is not
packed in so tightly as in WAY No. 3, as some of the words must

be given to the framework of the story. But the important thing
to remember is that this way will attract and hold readers'
attention! The '"story" need have no real plot (this example
doesn't), or it may develop a plot and bring to life characters
who may keep it going over a long series of articles. The cartoon
strip is a variation of this form, and the developmert of talented
cartoonists, or writer-cartoonist teams, is to be encouraged.
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WAY No. 5. Question and Answer

Another direct way of getting across information. This one has
more interest than does WAY No. 3. It is a good technique for
communficating specific items of advice or information. It
stimulates conversation among the readers; it provides for review
and reference.

WAY No. 6. Rimes

The American advertising industry has made the United States all
too conscious of rimes and jingles. We believe they deserve to
be used with new literates more than at present.

WAY No. 1
THE ESSAY

PEDESTRIAN TRAFFIC SAFETY

The coming of the modern age to Korea has brought both great benefits
and concurrent hazards. Motorized transportation is one of the boons
of this modern evolution, but this high speed traffic has resulted in
a growing number of accidents each year. Many of these accidents
involve pedestrians and such accidents are not always the fault of
the drivers. All too often they are the result of pedestrian
carelessness, and could easily be avoided.

Since most Koreans are proud to think that Korea is now taking its
place among progressive countries of the world, they should be willing
to accept the unpleasant as well as the advantageous consequences of
this modern progress. They know that the new buses, taxicabs and
private automobiles enable them to travel swiftly =ad comfortably.
They realize that the motor trucks speed up deliveries at lower costs
and promote the flow of commerce and industry. Therefore, they should
cooperate with keeping the roadways clear for the smocth flow of
traffic. However, many Koreans seem to think they are still living in
the leisurely days of the ox wagon and the hand cart. They stroll
down the middle of busy streets, greeting their friends and perhaps
stopping to gossip as in the olden days, while horns blare and brakes
squeal and traffic swirls about them. Such foolish persons are
inviting injury to themselves and others. They should stay on the
roadside.

Other foolish persons step out into the road and into the path of moving
traffic without so much as a glance in either direction. When a horn
blows in their ears and a frightened driver shouts at them they are
actually surprised and resentful. They do not seem to realize that

thcy are walking into trouble and possible destruction.
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Some pedestrians, especially children and nervous old people, often
find themselves in the middle of the street with traffic rapidly
approaching in both directions, and suddenly lose their heads. They
dart back and forth uncertainly, or just close their eyes and run for
the sidewalk. A driver can usually avoid a standing or slow-moving
figure, but he cannot outguess someone wvho is on the run.

Too many children are allowed to play in busy streets. It is true

that most communities lack adequate playgrounds, but children can be
taught to stay on the side of the road. Very young children should

not be allowed outdoors unattended, for they are sure to stray out into
the road.

At busy intersections where there are traffic police or traffic lights
the signals should be observed carefully. To cross the street against
the signal or to cross at other than crosswalks is to invite accident.
Jay-walkers also slow up traffic.

Pedestrians walking along narrow streets or country roads at night
should wear light clothing. The fact that the pedestrian can see an
oncoming car does not mean that the driver can see him, especially 1if
the walker wears dark clothes. The pedestrian should also walk facing
traffic so that he can avoid vehicles that are traveling close to the
margin of the road.

REMEMBER -- THE LIFE YOU LOSE MAY BE YOUR OWN!
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WAY No. 2
Simplified Essay Form

LET'S ALL WALK SAFELY!

Our city streets are busy places. They are also dangerous places,
They are full of speedy cars and other fast-moving traffic. This modern
traffic can injure you if you are not careful. Even if you are walking

you must watch out for traffic.

Here are some things you must remember. Your family should

remember them also.

Do not walk in the middle of the street. Do not stop to talk to
friends in the road way. Stay on the side of the street. There you
will be safe from traffic.

Must you cross the street? Then stop and look in both directionms.
Be sure no traffic is coming. Now it is safe to cross the street.

Cross the street quickly. But DO NOT RUN.

You may forget to be careful. You may get caught in the traffic.
Don't be nervous. Don't run back and forth. Don't rush to the side of
the road. Stop! Wait for a break in the traffic. Then continue to

cross quickly.

Keep your children off the streets if possible. Find a safe place
for them to play. If they must be on the streets, keep them out of
traffic. Teach them to walk and play at the side of the road. Teach
them how to cross the road safely. Don't allow very young children to

be on the street alone.

On busy city streets watch for the traffic signals. ..oss the
streets only at street corners. Watch the signals of the traffic

police. Watch the traffic light. The green light means you can cross

safely.

At night wear light clothes on dark streets or country roads. Face
the on-coming traffic. Be sure to walk on the gide of the road. You
can see the traffic, but the driver often cannot see you. At night
wear light colored clothes when you must walk along the road.

REMEMBER -- WALK SAFELY ALWAYS!

£ _
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WAY No. 3
RULES FOR SAFE WALKING

Be safe! Follow these rules for safe walking:
ON BUSY STREETS:

Keep off the road way. Walk on the side of the road.
Look both ways before you cross the street.
If you are caught in traffic, stop--wait--continue when it is

safe.
SAFETY FOR CHILDREN:

Don't let children play in the street.
Teach them to walk on the side of the road.
Teach children to look both ways before crossing streets.

Don't let very young children be on the street alone.
WATCH THE TRAFFIC SIGNALS:

Cross busy city streets at the street corners only.

Watch the traffic policeman for the signal to cross.

Cross on the green or yellow light only. The red light
means danger.

Don't try to make your way through moving traffic.

WALKING AT NIGHT:

Wear light colored clothes on dark streets or country roads.
Walk at the side of the road.
Face on-coming traffic so that you can get out of the way

if necessary.

Carry a light on dark country roads.

IT'S BETTER TO BE SAFE
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WAY No. 4
THE CONVERSATION SKIT

Easily adaptable to a radio skit, or presentable on the stage or movies.

POLICEMAN: Ho, old man! Why do you walk in the middle of the street?
Don't you know it's dangerous?

OLD MAN: I always walk in the middle of the street if I want to.
I can see more things. My friends can see me. Besides, the

road is smcother.

POLICEMAN: It is also more dangerous. Traffic will not always go
around you. Come over here. Walk on the side walk. Be safe.

(A horn blows. A car stops suddenly.)
DRIVER: Be careful, lady! Look where you're going!
LADY: I'm sorry. I didn't see you.

POLICEMAN: Of course you didn't see the car. I saw you step out into
the road. You didn't stop and look both ways. You were not
careful...Now--look at that old lady!

(Policeman points to old lady in the middle of the street. She is
afraid. She runs back and forth.)

POLICEMAN: Stand still, old lady. (He blows his whistle and stops
traffic. He leads the woman to the side walk.)

OLD LADY: Thank you very much. I was afraid of all those cars.

POLICEMAN: You should stop and wait. Look both ways. When it is
safe, Toss over quickly. DO NOT RUN!

OLD LADY: I'll remember next time.
(Policeman sees boys playing ball in the street.)

POLICEMAN: Hey, boys, get off the street. It is dangerous to play
in the street. A car may kill you.

LITTLE BOY: Where shall we play, then? We have no yard. There is
no other place to play.

POLICEMAN: I know. However, you must not play in the street. You
must stay on the sidewalk.

A woman screams. She rushes out into the street. She picks up
a child and runs back.)

MOTHER: My poor baby! He was almost run over!
POLICEMAN: How did he get out into the street?

MOTHER: I don't know. I was in the house. My child was playing on
the side walk. I came out in time to see him in the street.

POLICEMAN: You left him playing alone? Such a little baby?

8 2U8

i,
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MOTHER: Well, I can't watch him all the time.

POLICEMAN: He's too young to be left outside alone. Have someone
watch him or keep him inside.

MOTHER: You are right. I must be more careful.
POLICEMAN: Well, my day's duty is almost ended. Tonight I must visit
my father outside the city.
(Later. The policeman walks along a dark country road.)

POLICEMAN: It is dark out here, but the village is not far. I will
keep to the side of the road. I will walk with my face toward
the traffic. Then I can see any cars that come along. If
they get too close I can step out of their way. . . Well,
what's this?

(A man lies by the side of the road. He calls out in pain.)

MAN: Help me! 1I've been hit by a car.

POLICEMAN: Are you badly hurt? Any bones brokea?

MAN: No, I don't think so. Help m= stand up. Thank you.
POLICEMAN: Can you walk to the village?

MAN: Yes, if you will help me.

POLICEMEN: What happened?

MAN: A car hit me from behind. By good luck, it was not moving fast.
However, it did not stop.

POLICEMAN: It 1is a crime not to stop. But you were also at fault.
The driver could not see you. Your clothes are all dark. Your
back was to the traffic. The driver could not see your face,
which 1s light.

Alwvays walk facing the traffic, especially at night.
MAN: Next time I'll know better! Let's go.

(The policeman helps the man walk slowly down the road to the
village.)
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QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:
ANSWER:

QUESTION:

WAY No. 5
QUESTION & ANSWER

Why are our city streets dangerous?
They are full of fast-moving traffic. Modern traffie
brings many accidents, even to those who walk.

Is it wise to walk in the middle of the street:
No, it is very dangerous. You mey be knocked down.

Where should we walk?
You should walk on the sidewalk or the side of the road.

Which way should one look before crossing the street?
You should always look in both directions. Then cross the
street when it is safe.

Why should we not run across the street?
A driver may not see you in time to stop. If you are °
caught in traffic, stop! Let the traffic go around you.
When it is safe, continue quickly to the other side.

Why should we teach our children traffic safety?
Children usually are not careful. They play where
traffic may hurt them. They must learn to stay on the
road side. They must also learn to cross streets carefully.

Should babies be left alone near busy streets?
Very young children should never be left alone. They will
often walk into traffic and be hurt.

At busy street corners what should we do?
Watch the policeman's signals or the traffic lights.
Cross the street only when the signals say "Walk."

How should we walk on dark country roads?
Keep to the side of the road. Walk with your face to the
traffic. Then you can see on-coming cars. You can step
out of their way if necessary. Drivers can als. see your

face.

Why should we wear something lighg colored at night?
Because the drivers can see you better. Dark clothes
are hard to see at night.

BE CAREFUL ON THRE ROAD, DAY OR NIGHT!
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WAY No. 6
SAFETY RIMES

CROSSING THE STREETS

Look both ways before you cross
Or a car may throw you for a loss.

KEEP COOL

If you're canght out in the street,
Stop! Use your head and not your feet.

CHILDREN IN THE STREET

If the children use the streets to play,
They may get killed and laid away.

WATCH YOUR BABY

Reep your baby off the street
Or a car may knock him off his feet.

NIGHT WALKING

Face the traffic., Wear something white,
Keep to the road side. You're all right!

Rimes, while not directly translatable, can be adapted or deviged in
any language. They stick in the mind, especially when they are repeated
in a number of different places, as on "spot announcements" on radio,
in posters and in newspapers and other places. Rimes have a pleasant
way of getting across many sorts of teaching lessons, which otherwise

mnight go unheeded or unread.

Try & rime. It's worth your time!
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11 PACKAGING AND REPACKAGING OF INFORMATION

11.1 OVERVIEW

PACKAGING of <nfoxmation is a physical recording,
avangement and presentation of information on a

given medium and in a given fornm.

REPACKAGING 0§ 4information is neanrangement of physical
media and/on forms in which infonmation has been pre-
sented {on a presentation in a given medium and gom
0f restwctured information), which {8 tailoned to the
nequinements of a specific clientele. The aim of
nepackaging 48 to enhance the acceptance and use of
Anformation products and the assimilation and recall
04§ their contents.

In packaging we make a distinction betweeen two related but still

separate aspects:

PACKAGE MEDIA: the physical substance on which infor-
mition is neconded, displayed, on presented.

PACKAGE FORMATS: the anuangment, shape, and Lay-out
0§ information in a given product on a given medium.

Strictly spealing packaging involves the symbols and signals represent-

ing information, and not information per se, however, for simplicity sake

we talk about packaging of "information".
O

[N
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The way information is packaged cannot improve its content but it

certainly can enhance its ugse, assimilation, and recall. True, a book

should not be judged by its cover, but a well designed cover, attrartive
layout, appropriate format, legible print, presence of illustration... helps
in a book's favorable reception and spread, as well as in reading, absorp-
tion, and recall of its contents. The package in which information appears
is often a decisive factor in acceptance or rejection of the whole, even
before the contents have been considered; and it certainly is a factor in
the amount of use. The same content in different packages does receive
different usage, does affect the rate of assimilation and does make recall
dissimilar. Historically, this was understood very well from the time of
antiquity.

But, it is most remarkable that so often the practices in packaging of
information by modern information systems do not reflect such an understand-
ing; the principles of good packaging are simply mot being followed. Too
often the products are illegible, unreadable, overcrowded,unattractive,
unbalanced ... or plain ugly. The cost is cited as a major factor for such
a situation; however, more often than not it costs the same to produce a
well packaged product as a badly packaged one. In information services
packaging and repackaging of information has not received the attention it
deserves. This is true, be it ipn developed or developing countries. For
instance, the number of articles on information packaging and repackaging
in the literature of information science and librarianship is mintiscule
wvhich reflects the amount of concern and work on the topic,

When it comes to packaging in information consolidation, the question:

How to package a product?
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should be extended to:
How to package a product in a way that will
enhance the use, assimilation and recall of

its contents?

11.2 EfrFecT OF TECHNOLOGIES

The ways and means of packaging information has always been affected
by the technologies of the day and age. Moreover, they were affected in
a revolutionary way when a number of differing technologies were success—
fully combined or integrated. Gutenberg united four technologies: printing
press, printers' ink, paper, and movable tvpe -- and the world has not been
the same since. Without any one of these, printing could not have been
possible. During the present age more new packaging technologies are being
invented; old and new ones are being improved and combined in quantum
jumps. Thus, the means and ways of packaging information are in a perm-
anent state of far-reaching revolution.

Printing technologies, which predominated for half a millenium, under-
vent significant changes in the last 25 years, comparable to the change from
the Wright brothers' plane to the spacecrafts. And new technologies came about
to supplant and even challenge print: film, phonorecords, cassettes, ...

and nov the videotapes and videodiscs ... Furthermore, the comwputer and other

electronic technologtes have left their lasting imprint on information packaging.

But, the most revolutionary step is not in the quantum jumps within
any one of these technologies, but in the combination and integration
(through electronic technologies) of the msans of production, processing

and packaging information with those of its dissemination and display

. N1 A _
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as exemplified by radio and tv broadcasting, online searching, satellite
communication, teletext and videotext transmission, etc. These inte-
grations are having a very significant effect on every aspect of infor-
mation generation, processing and use. Consequently, they have a far-
reaching impact (for better or worse) on our civilization, on the way we

communicate and do things, and thence, on the way we live.

Because of these integrations,it is hard to really separate the media

and forms for packaging and display of information from the channels for

its dissemination. It may be more proper to talk in terms of media, forms

and channels in information transfer.

Application and utilization of all these new and integrated information
technologies are often very troublesome. At the root of the problem is
not the complexity or cost of the technologv itself, but something much
deeper: the capacity and speed of the new technology to process, store,
recall, transmit and display symbols and sienals of information which far
exceed the capacity of the human brain to process and assimilate information.
The human brain has a limited capacity to process information (e.g. Miller's
'magical number' 7, represents the amount of information and the associated
complexity that the brain can handle at any one time - see reference 2- 2);
the brain has a large, but still limited memory, and a high but still limited
speed of information gensing, processing and subsequent reacting. For these
reasons, there is worrv about 'man-machine interface' and proper utilization
of information technology in relation to humans, not machines. The fact
is that we, the humans, have invented this new information technology, but

as yet have not mastered its use. The problem is human, not technological.

[ &
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In any case, information consolidation units have nowadays many mcre
techniques to choose from than print for information packaging and dis-
semination. In given situations, media other than print may be more

effective.

11,3 PACKAGING MEDIA

Selection of media for packaging in information consolidation should
be user- and not media-oriented. In a user-oriented packaging, it is helpful
to think first about human senses and then about media and forms. Human
beings receive information through their senses. Thus, media for packaging
of information should be considered in relation to the sense which will be
involved. In the case of information consolidation, the sense most often
involved is that of sight, less often the sense of hearing, even less that of
touch (e.g. in training or demonstrations), and never the senses of smell and
taste. Furthermore, the sense of sight involves reading and/or viewing, the
sense of hearing listening and the sense of touch handling. Thus, the media of
interzst to information consolidation can be classified as pertaining to sight
or hearing and sometimes touch or more precisely to reading, viewing, listen-
i-g or handling, or any combination thereof.

The four basic classes of media (or, with subdivisions, eight media

classes) in packaging of information are:

BASIC MEDIA 1. Print, subdivided into:
IN la. Print-harnd copy ‘
INFORMATION 1b. Print-microimage [micrographic copy) |
) PACKAGING 2. Audiovisual media, subdivided 4irco:
[J{ﬂi‘ 2a. Visual media - atill images

IToxt Provided by ERI
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BASIC MEDIA 2b. Visual media - moving imaged
N 2¢. Audio media

INFORMATION 2d. Any combimation of the three
PACKAGING 3. Electronic media

CONT'D.: 4. Interpersoml contacts (as a medium)

As mentioned, these basic media can each stand by itself, or they can
come in various combinations with ene another. 1In such combinations, they
become interdependent and even undistinguishable. The combinations of media
can create & distinct medium of its own, as is the case of audiovisuals
vhere the audio and the video aspects are combined. In other words, the
clasgsification of media is not neat with mutually exclusive classes.

Furthermore, it is quite obvious that within each of the basic classes
or subclasses there are a great many further subdivisions possible until we
get to each individual medium that exists. 1In the.franework of this Handbook
we cannot provide such an exhaustive survey, however, we do give specific
examples where appropriate in this chapter and in Chapter 5 on information
consolidation products.

1. Print-hard copy. Print on paper is still by far the most widely
applied medium in information systems and services. There are other media
that are seriously challenging the print predominance (11-8 ), but despite
many pronouncements,the print will remain basic to the world's civilization
for a long, long time. Furthermore, print is basic to some other media
e.g. for microimages (microfilm, microfiche) one first has to have a print-
hard copy; movies are made starting with a printed script: many end-products

of electronic media are print, such as computer printouts.

P p"’




After all, a book, a journal, a report is an extremely effective
information transfer device. A book (report, article...) is used 'online’
and can be used in a 'random access manner'; it is highly portable; it is
usable under many conditions (e.g. it can be taken to bed); it is produced
at a relatively low cost; it stood the test of time; and it is thoroughly
incorporated in our civilization.

The number of technologies available for the production and reproduction
of print are constantly proliferating: from movable type printing presses
to offset printing, from typewriters to word processing terminals, froa nmimeo-
graphic machines to reprographic (Xerox) copy machines, and so forth.

As a resulz. it was never as easy as it is now to produce or copy a
mass of printed materials. It may even be too easy. The economy of scale
is workinz as well: devices for printing and/or copying that produce a high
quality product or copy can be obtained at a relatively low cost. (However,
it is not only the initial cost that should be considered,but alsc two other
most important aspects: (i) operating costs and (ii) likely maintenance
costs)

An overvhelming majority of 'living' examples of information conmsolidation
products that the authors have been able to procure or get a description
of are print-hard copy producte. So far,the other media have simply not pene-
trated to any noticeable extent the practices of information consolidation.
Even though there are some examples of application of other media, they are
the exceptions and not the rule. Why is this no? Speculatively, it probably

has to do with the restrictive training (and thus thinking) of information

professionals which is mostly oriented towards print as a medium for infore-

mation transfer.




1b. Print-microimage. This refers to microfilms, microcards, micro-

fiche, and microtexts, often called micrographics for short. Micrographics
are increasingly being used in a great many situations (11-6). The obvious
advantages of micrographics are:

* tremendous saving of space in storage.

* possibility to have a wide distribution of documents (books, blue-
prints, reports) for which there is a 1imited number of original
print copies available.

* low cost of reproduction once made (e.g. the cost of a microfiche
of a report is much less than that of its printed copy-

* easy 'on the spot" reproduction (e.g. a microfiche, which has possibly
50 or more pages, can be reproduced on a Xerox-like machine at the
same speed and cost as a Xerox copy of a printed page).

* low cost of mailing, in comparison to the mailing cost of printed copy
(e.g. it is cheaper to mail a microfiche overseas at an airmail first
class rate than the printed report at a printed matter third class rate).

The obvious disadvantages aret

* micrographics cannot be read, perused, scanned with the naked eye
as a print-hard copy can.

* technology for viewing and readihg'of micrographics is cumbersome
and stili not very good; furthermore, viewers are not widely available.

* there are many noncompatible micrographic technologies: one canmot
use certain technologies in conjunction with certain others.

* the technology and process uged in making the original micrographic image
from print is cumbersome, costly, and complex.

Despite many advantages, the disadvantages are still such that there is

a restricted use of micrographics in information consdlidation, Even with

ERIC
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the advances of Computer-Output-Microfilm (COM),the situation does not

seem to be changing. The greatest use of micrographics is in relation to

the storing of reports, catalogs, manuals, blueprints, data, etc. which are
otherwise bulky, but not often used or are used only in reference to retrieval
of certain pages, data or items only and not for veading of the whole thing.
For manuals or data, micrographics should be considered for some information
consolidation products that fall into that category.

2a. Visual media-still images. This involves pictures, and illustrations

. drawvings, graphs, and charts ... transparencies and slides ... filmstrips
and filmloops ... and a great number of other visual artifacts. Their use
as or in information consolidation products can be very effective: & picture
is often worth a thousand words.

Some of the still images can be viewed without any help of a device.
Others need a device to be seen: slide projectors, overhead projectors,
filmstrip projectors, etc. A whole viewing technology exists for differemt
types of still images. In general, this viewing technology is simpler and
less costly than the viewing technology for moving images. The still images
are less complicated and less expensive to produce.

For these reasons, pictures, illustrations, slides ... or still images
in short, should receive serious consideration in the packaging of information
consolidation products.

2b. Visual media-moving images. This involves films of late video-

tapes and of very late videodiscs. Any of these can, of course, be combined
with an audio channel (or channels) and most often they are. In other words,
silent films still exist and are produced; they can be effective for various

purposes, such as demonstration or illustration, but they are getting to

be rare. All of the moving image media involve relatively expensive and
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complex technologies for production and for projection. But, if a picture
is worth a thousand words, a wmoving picture is worth ten thousand. With
increased cost and complexity can also come increased effectiveness.

Film as a medium is quite well known and widespread. We shall discuss
here only the lesser known media: (i) videotapes and (ii) videodiscs, because
of their great potential for information consolidation. Videotapes are used
in connection with television: a tape is in a cassette and a videotape player
is used to show the pictures and sound directly on a given television set
or to send it through a television station. Videotape players are highly
portable, thus they can be used anyplace in conjunction with a television set.
Videotapes are not that expensive to produce or purchase. Videotapes have
an advantage over films as they can be played back after being recorded with-
out any film processing. As a matter of fact, they can be played right away
(they are used as such in training). Most videotapes have two audio channels.
One channel can be used for one language (let us say English) and the other
is available to record a translation into another language (let us say
Swahili). Thus, a master tape in one language can easily be reproduced with
translations into any language as necessary. These are great advantages
to be considered for information consolidation products.

Videodiscs are the newest and quite revolutionarv medium that came along
most recently. They look like large phonodiscs and are shown through a
player on television or on cathode ray tube terminals. Two tvpes emerged:
laser videodiscs ('read' back by a laser beam that does not physically
touch the grooves on the disc) and capacitance videodiscs ('read' back by
a stylus that touches the grooves &s in a phonorecord). The two technologies
are not compatible - one type of videodisc cannot be played on the other's

equipment. Capacitance videodiscs wear out as a phonorecord, the laser ones
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do not.

The capacitance videodiscs and technology is cheaper, but the laser
videodiscs and technology is much more versatile and less sensitive to
things like dirt particles on the disc. Laser videodiscs can have recorded
on them: still images (picture by picture, blueprint by blueprint) or moving
images (a film), sound plus an index to each frame that allows direct access
to any frame as desired (a videodisc can typically have about 50,000 frames
on one side). Each videodisc can be played forward, and backward for replay;
any picture can stand still and be advanced as in a slide projector: the
pictures can be slow moving: or the {ump can be made to any frame (as
indexed) backwards or forwards. Blueprints and documents can be stored
on videodiscs without sound or with sound offering explanation: this can
be followed by a film, a text, or a page of instructions. Training pack-
ages have been produced on videodiscs which contain a film, slides, written
material, exams, self instructing steps going backwards and forwards, etc.
These have proven to be the best self-training packages yet produced. The
disadvantage of videodiscs is that they cannot be erased as videotapes and
used over again,they cannot be produced as easily and by amateur-run equip-
ment as films and videotapes; thev are more exvensive to produce and the
play-back technology is more expensive to acquire and maintain.

Nevertheless, these new video mediz have a lot to offer in packaging
of information consolidation products, particularly if the videotapes or
videodiscs are produced at some large and advanced information system for a
wide distribution and repeated viewing,with the possibility to superimpose
translation in various languages as necessary.

2¢. Audio media. Here we shall discuss the media that are soleky
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devoted to hearing. Those that are devoted to hearing in conjunction with
viewing we already discussed. These include: phonorecords, tapes, and
cassettes. Each has a number of types and separate noncompatible technol-
ogies for play back, although they can be produced and recorded in comjunc-
tion with one another.

Phonographs need separate technologies for recording and for play back.
Cassettes and tapes do not: the same device can be used for both. Phono-
graphs cannot be reused for recording, cassettes and tapes can be used over
and over. Cassettes and tapes are more expensive. In comparison to tapes
and tape technology, cassettes are smaller and of lesser bulk, less messy
to use, wore portable, and less expensive.

Thus, cassettes have emerged as a medium of great promise when recording of
sound is considered, either by itself or in conjunction with still images
(slides, film-strips). Presentations involving combination of slides or
filmstrips and cassettes proved to be very effective. Moreover, the tech-
nology needed for playback is relatively simple and inexpensive.

3. Electronic media. As mentioned earlier, the present day revolutionary
integration of the ways and means of production, processing and packaging
of information, with those of its dissemination and display is due to the
advances in electronic technologies: computing, telecommunications and broad-
casting. Each of these technologies also evolved a myriad of peripherals
which greatly extend the working domain and applications, and moreover which
allow for interconnections among the various electronic technologies (e.g.
computing and telecommunications) and between electronic and other media
involved in information tramsfer.

Electronic technology also has its own media for display which has no

tonnections at all with print or other media. For instance, soft image

{
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displays on cathode ray tubes and audio synthesizers. The storage media

are also unique: computer memories, tapes, discs, drums, magnetic cards,

etc. Some of the electronic media and technologies have already proved

to be of great practical use and effectiveness in information consolidation,
most notably the online data bases, other electronic media and technologies,
just maturing (most notably, teletext and videotext)may have an even greater
potential in the future. Let us discuss these three. Online data base
media and technology conmsist of: (1) a data base (an organized file of
information in a computer) or a number of data bases in different subjects,
(11) a computer that manipulates the data base as instructed, (111) a
telecommunication network between the computer and user (e.g. a telephone
line) and (iv) a terminal (print or cathode ray tube) at the user end.

The data bases started in the late 1960's as a mirror image of printed indexes
and the searching of data base was close to the searching of printed indexes;
the greatest refinement and improvement being in the ability to combine terms.
However, by 1980,the data bases were not any more mirror images of print
indexes: structures became different; data bases had information values added;
access points have multiplied, etc. Besides, a number of data bases have no
printed counterpart, they appear in computer form only,and accordingly are
adjusted to computer form and searching. Moreover, searching changed as

a result, but most significantly manipulations of output became possible,to

create formats, tabulations or even calculations after the retrieval, as
desired by user. Different formats, cross tabulations, statistical corre-
lations, time series, reduced outputs ... are created after retrieval of
{nformation from a data base; these were not in the data base, but these
were done in direct conjunction with searching. Manipulations were intro-

 duced that were never dreamed of before in conjunction with printed indexes




or any printed texts.

Consolidated information products can now be
produced directly from searching of data bases as shown in examples of
Section 11.5. But, like everything else there is a catch. First, one
has to have access to proper data bases; in many developing countries

this is certainly possible, but not economically feasible or politically

allowable, primarily because of unresolved issues of transborder data
flow. Second, one has to know much more than just online searching,
i.e. in addition one has to have the know-how of manipulation capabilities
and techniques (e.g. if statistical manipulations are involved, this also
means knovledge of which statistical techniques to select and of their mean-
ing); unfortunately, not many online searchers anywhere have yet acquired
this manipulative know-how. Nevertheless, these online manipulative
capabilities should mot go unnoticed when considering information consolida-
tion in developing countries.

Teletext and videotext are an entirely different proposition: both involve
TV or video terminals. Teletext is broadcasting of text through television
channels; 'pages' of text are broadcast through air or cable by a station;
a specially added decoder on a TV set enables the display of a 'page’ with
or without the regular picture. Videotext i1s a connection of a computer
data base (or many data bases) through a telephone line to a calculator-
like pad and to a decoder on a TV get which enables the display as well as
selection of contents of data bases available. Videotext is interactive,
teletext is not e.g. teletext will display the latest airline schedule but
videotext can also enable a viewer to make a reservation on a desired flight.
The important aspect im both of these is televisiont the domestic TV set is now
also becoming an information tool, not just a passive viewing box. Since

television is widespread,the uses of teletext and videotext can become as
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widespread. The governments in Germany, France, Great Britain, Sweden,
Canada, Japan, the Netherlands, Denmark, and some other countries have
become very interested and have invested great amounts of money and effort

to develop and operationally test various teletext or videotext networks.

At present,the U.S. is lagging behind in these applications, but a number of
communities and private companies have been conducting experiments. National
libraries and various information centers have been heavily engaged in these
experiments, particularly in Canada and Great Britain. In a way, information
consolidation is part and parcel of services provided through teletext and
videotext. The potential for information consolidation is great, but as yet
the whole area is still in a volatile experimental stage (11-7, 11-13).

4. Interpersonal contact. As already mentioned, one of the reyolutionary |
steps in our time is the combination and integration in some media (particularly
through electronic technology) of the means and ways for processing, storing
and packaging information with those for its dissemination and display. 1In
people these functions were always combined. Thus, it is hard to think of
interpersonal contact (or .people) as "just" a medium for information process-
ing and packaging or "just" a medium for dissemination, although at times one
of these functions may predominate. For our purpose, the most appropriate
attitode is to think of interpersonal contact in terms of information transfer,

as mentioned before.

People with a variety of backgrounds and functions can serve as a

media in the transfer of consolidated informationt

‘.
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* gubject specialists (engineers, scientists, technicians, etc.)
% {nformation specislists (information scientists, librariams, etc.)

% change agents (extemsion workers, health center workers, ete.)

M im0
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* pre-professionals (barefoot doctors, technical assistants)

* information gatekeepers (early adaptors of an innovation, key
organizational personnel as to information)
* authority figures (opinion leaders, organizational or unit heads,
respected persons, etc.)
These people can act in the information transfer functions in the role of:
* lecturers
* demonstrators
* trainers
* problem-solvers (question-answerers)
* evaluators, reinforcement agents
* any combination of the above
In the interpersonal contact,any other media can be used as reinforcement
and,vice versa,the interpersonal contact can reinforce the use of other media.
These combinations can work extremely well.
The effectiveness of interpersonal contact as a medium in the transfer of
consolidated information depends on:
* careful selection of the type of person(as to the background and
function)to match and/or appeal to the audience arnd as to the
abilicy to project
* careful determination of the transfer function(s) in which the person
will play a role
* training of the person for that role
* attention to form of transfer
Interpersonal contact is naturally restricted to the number of people
that can be reached at any one time¢. It 18 not suitable for mass information

transfer, It is also restricted in another sense: it is hard to find and

cr T
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train people to engage in interpersonal contact for information transfer.

However, in a great many situations nothing can beat a person to person contact.

11.4 PAcCKAGING FORMATS

As mentioned, format refers to the arrangement, shape, and lay-out of
information in a given product on a given medium. The human brain processes
information and affects cognition and comprehension,among others,by associa-
tion. Significantly, the rate of the brain's information processing, the
cognition, comprehension and associations can be improved by appropriate
formats geared to the human brain.

In a practical sense, this means that a user can be guided, reinforced,
rewarded, or warned by embellishing symbols, by enriching the meaning of
symbols, by full typographical presentation, by selected use of graphics
and illustration, by colors, by mnemonics... It is important to think of
format in terms of aesthetics, but in information consolidation, (and in
all information services) it is much more important to think of format in
terms of the capabilities of the human brain. A format does affect the
effectiveness of information transfer.

Specific formats are dependent on the specific medium used in a given
product; however, some principles of effective formating (in the above sense
of enhancement of human information processing, cognition, comprehension,

and association) are valid for any number of media. Among these are:

.

PRINCIPLES OF 1. Readability: (comprehension where reading 4is Ainvolved.)
EFFECTIVE 2. Vdiewmbility: (comprehension where viewing is Anvolved.)

FORMATTING: 3. Audibility: (eompheheméion where Listening {8 involved.)
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PRINCIPLES OF 4. ldentifia bility (cognition and perception of key
EFFECTIVE FORMATING informational elements)
CONT'D.: 5. Mnemonics (visual or audio association)

1. Readability: Everybody knows that when a product is hard to read in
in the first place, the likelihood of its acceptance, use and assimilation
diminishes drastically. Yet, how often is each of us confronted with products
whose typngraphy is too small or too light, that are crowded or shown
together... i.e. generally unreadable? To improve comprehension through
reading:

* use as heavy a type as available

* use contrasting type in relation to the color of the paper

* use an attractive, pleasing layout

* uge sufficient margins and space around text

* do not crowd a page with too many lines and words

* break up long paragraphs, long sections, long chapters

* match the margins, words on each page and paragraph lengths to the reading

level of the public e.g. the lower the reading level, the wider the
margin, the fewer words and paragraphs per page

* use titles and subtitles wherever possible and necessary, but do

not use a subtitle for its own sake
* geparate titles and subtitles from the text
* use graphics, illustrations, charts, but only in clear relation to
the text, and integrated with the text
* place graphics, illustrations, charts close to where discussed in
the text

* number all pages
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2. Viewsbility. It is also crystal clear to everyone that in order
to be correctly assimilated ,still and moving images have to be clearly seen.
Yet, how often was each of us at a meeting where slides were illegible?

Or was confronted with situations where what should be viewed was presented was
undecipherable? To improve viewing comprehension:

* on slides and transparencies: use a very limited number of words
per slide; use large typography (as a rule regular typewriter size
letter is too small); test

% i1f projected on a screen,vatch for the relation between the size of
the hall and the size of tha screen; test

* use color in pictures, graphs, illustrations, wherever possible

* use comic strips or cartoon illustrations where possible

* do not clutter illustrations, charts; do not make them too complex -
complex charts will not be followed

* in pictures (still and moving) make the objects fully recognizable
and contrasts, borderlines fully distinguishable

* watch for the loss of the third dimension; use angles if possible,
to gain the impression of all dimensions

* watch for the loss of the feeling for scale or size of things; use
comparative objects to illustrate scale.

3. Audibility. To be heard and assimilated, the sound has to be

not only loud, but it has to have a modality, rhythm, and expression that is

adjusted to the comprehension of an audience. To improve audio comprehension:
* make the sound level appropriate to the size of the hall or enclosure;
test
* in speeches, lectﬁren, explanations, watch for proper modulations

Q and rhythm; do not talk flat and/or fast

MC . S . . -




* in prerecorded explanations or wessages, if possible, use speakers

with professional speech training (including actors, newscasters)

* in cases where video and audio are presented simultaneously, watch
for synchronizations; test

* in cases where audio alone is presented,watch for the loss of visual
dimensions; compensate accordingly, possibly with sound effects other
than speech;

* use music where possible.

4, Identifiability. This refers to signals other than words (written

or spoken) and illustrations that help the cognition by drawing the attention
of a readexr (viewer, listener) to the key elements of content, major points
made, susmaries, changes in emphasis or topic, etc. The identifiers also
assist in making associations within the text (or materials presented).
Such identifyers are of great importance as they can assume a neaning of their
own, they can modify the tone of information and affect perceptioiws and asso-
citation, as shown by numerous psychological and brain research scidies. They
also add to the aesthel:c value of an information product. Imn information
consolidation,identifiers can be extremely effective and should be planned
carefully and used extensively. The following practices have proved their value
* whenever available,use different typography, as to type, boldness
and size, for titles, subtitles, key phrases, summary paragraphs,
short explanations and important parts of illustrations. Use typography
so that it stands out. Even many typewriters have the capability
to use different scripts, so,if acquiring a typewriter ,get one with
such capabilities
* underline or capitalize key phrases, if different typography is not
used. But, be careful, do not overindulge in underlining and capi-

talizing, as it _looses it characteristic as an attention getter
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use border lines, enclosures, separation from the rest of the text,
for key paragraphs or concepts

vary the margins for enumerations and subordi.ate portions of the
text :
use typographical symbols (such as *, +, ...) to set up a beginning |
of a key phrase or to break up long enumerations

use different colors where possible, to make key elements of text

and illustration stand out

intersperse graphic design symbols (vignet.es,geometric patterns, etc.)

through a text or illustration. Break up mnotony

use graphic layout to accentuate the important portions of the text.

Watch that break-up of pages or drawings does not occur at inappro-

pricte places

in audio recordings: use stronger or Aifferent voice to underlire

key phrases. Use psuses to separate paragraphs. Use sound effects

for such purposes

in interpersonal contact,use gestures and animation, pauses, and

facial expressions to call attention to important aspects of a

presentation. Read a book (or take training) on effective speech-

making, lecturing and/or personal communication

try to employ (or train) a person with grapl;:lc arts background to

help with layout of texts and use of identifyers

use identifyers consistently throughout the text, illustration, or

soeech, so that the users are Always alerted to the same things when N
they see (or hear) the same identifyer

do not overdo it so that identifyers loosr: meaning and become a

distraction rather than an attention g-otter.
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5. Mnemonics. These are used similarly as identifyers, and some
authors do not even make a distinction between identifyers and mnemonics,
calling them all tugether view-(or audio-) mnemonics. However, the prime
use of sfiemonics is to assist in recall of previously encountered informa-
tion and in eliciting .ssociations among different texts or previous parts
of the text. The human brain has the capability to recall or search for
inforastion by associating information with color, physical location, sise,
and other physical attributes of the objects coutaining information. (E.g.
"It is the red book [folder...] way on top of the shelf”). The humsn brain
makes associations, some of which may be predictable, others may not.
Mnemonics makes use of such associative and recalling capabilities of the
human brain. Some of the mnemonics have achieved universal meaning, e.g. red sign
or signal in many countries is associated with danger or stop. Companies,
organizations, institutions have long recognized the importance of having
their products, reports, monographs, pronouncements, etc. immediately recog-
nized and associated with them. Thus, they developed distinct logos, symbols,
colors, lettering styles, and the like that draw immediate associations
with the organization. These mnemonics atand for identity and have achieved
through usage a meaning of their own. Mnemonics have an important associative
and recalling function to play in information consolidation products. For
instance:

* use a well identifiable logo on your information consolidation products

* develop identifiabie symbols or designs to stand for different types

of products

* use the same color of association among sin:.lllr products or between

related portions of the sane product

* uge different colors and/or different paper in the same product to
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differentiate between different portions and to make it

easier to immediately access desired information (e.g. use "blue

ol

sheets" as a recall for a certain type of summary, drawings,
instructions)

* ugse heavier paper to separate portions of a text for easy access

* use markers which protrude from the rest of the text

* ygse identifiable persons or characters in comic or cartoon strip
style to stand for a given concept or action (e.g. invent "Maestro
Juan" as a wise man who demonstrates and applies proper construction
techniques and shows what is wrong with nonproper techniques)

* use illustrations and graphic arts designs to convey & message
(e.g. a smiling versus a sad face, a puzzle with different missing
portions at different parts of a text)

* in interpsrsonal contact,use breaks, fables, lunches...in association
with information conveyed

* uygse symbols ard symbolism for abatract concepts

* be consistent in the use of mmemonics., Do not overdo it; otherwise it

would disperse rather than create associations.

T

11.5 Four ExAMPLES

11.5.1 Comic StRrIP ‘

B AL

An ingenious way for information transfer is employed by Tolteca,
a cement producing and distributing company in Mexico. Tolteca has invented

Maestro Juan, a master craftsman, who shows others, through many trials and

O tribulations,how to correctly mix mortar and cement for various uses, how

ERIC =
m-= apply it.for various purpesss, how to test the applications, how to
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use the equipment, etc. There are amusing situations and problems, care-
less characters, and many life compl:lcat:lonsv as in any proper strip, but also
clear solutions, diagrams and directions. The title page of a booklet

is shown in Figure 11-1 and one of the inside pages in Figure 11-2.

(For further information contact: Cementos Tolteca, Av. Tolteca 203

San Pedro, De Los Pinos, Mexico 18, D.F., Mexico).
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EIGURE 11-1: TITLE PAGE OF THE INSTRUCTIONAL BOOKLET AS COMIC STRIP ON

USE OF CEMENT FROM MEXICO. (THE BOOKLET IS IN COLOR WHICH CANNOT BE
REPRODUCED IN THIS HANDROOK.)
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St N0 SE QuRa EGE COUARETD,
TU TRMIDRIAS QUE ADELGAXAR
VA0S 37 WILITOS POR LO
MENOG PARA
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FIGURE 11-2: A PAGE FROM THE INSTRUCTIONAL BOOKLET - COMIC STRIPS ON USE
OF CEMENT FROM MEXICO. (THE PAGE IS IN COLOR WHICH CANNOT BE REPRODUCED
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11.5.2 PaMPHLET

The Renewable Energy Resources Information Center of the Asian
Institute of Technology (described in Appendix) produces many pamphlets
for use by farmers, rice growers, etc. These describe simple devices
or structures that can be constructed with domestic or easily obtained
materials and with domestic labor. The example presented here is a fold-
out pamphlet in two languages: English and Thai on a solar rice dryer.
The pamphlet contains pictures and diagrams. Figure 11-3 shows the title
pages of the pamphlet, the one in English on the one side, and Thai on the
other side of the pamphlet. Figure 11-4 shows the inside of the pamphlet.
Unfortunately, the Xernx copy was not capable of picking up the colors and
worse; the details ,of a drawing which is in blue. By itself,this failure
to reproduce a particular color is our example of a reprographic medium
which is inappropriate.

(For more information contact: Renewable Energy Resources Information

Center, Asian Institute for Techmology, P.0. Box 2754, Bangkok, Thailand)
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FIGURE 11-3: TITLE PAGES OF A FOLD-OUT PAMPHLET IN TWO LANGUAGES ON
(COLORS CANNOT BE REPRODUCED IN THIS HANDBOOK)

AN INEXPENSIVE PROJECT,

ey

il 1




=

INSIDE. OF A PAVPHLET O SOLAR RICE TRAWING FROM THAILAND,
WHICH CANNOT BE REPRODUCED FOR THIS HAMBK.)

(IN THIS SPACE THERE 1S A DRANING ON A BLUE BACKGROUND WHICH

DOES NOT REPRODUCE ON XEROX)

oeps out rain. The cross-section of the chimnaey is
7 equilateral wriangle whose side is 50 centimetres.

There shouki be no air leaks in the plastic cover
ver the dryer. Laeaks will reduce the efficiency of
ying.

The newly threshed paddy should first be clesned
o remove straw and chaff. Itis then ioaded into the
0x 10 make a layer not more than 1S centimetres
‘eep. f the rice bed 13 desper than 15 centimetres it
all not dry because not enough air will flow through
;. The paddy will dry better if it is stirred several
imes duning the day.

Aruitoxt provided by Eic:

The time taken for the paddy to dry depends on
the depth of the bed, the initial moisture content of
the paddy, and the weather. |f the paddy has alresdy
bacome partly dried during thrashing and the weather
is fine, drying will take one day. |! theinitial moisture
content of the paddy is high snd the weathaer is cloudy,
drying may take a few days.

Even in dull weather the air inside the dryer will
be warmer than the outside air, and slow drying will
take place. During periods of rain the paddy in the
dryer is safe and will not be spoiled.

The cost of a dryer for a batch of 800 kilograms of
paddy was 2,382 bahts (October 1978). If a farmer
has his own bamboos then he has to pay only 900
bahts for the other materials.

(THE PAGE USES COLOR
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11.5.3 Marker Data

This example shows the ability to produce custom-tailored market reports
directly while interacting with an online data base. Economic Information
Systems - Business Information Systems [EBIS] (of Control Data Minneapolis,
Minnesota, U.S.A.) available on a network called CYBERNET, providei data on
some 225,000 business firms and markets in the U.S. and other countries.

One can retrieve data and arrange reports on four aspects: (i) share-of-
market (who produces how much in a given product lime); (ii) line-of-business
(on competitive comparisons to analyze the operations and patterns of divers-
ification of various firms); (i1ii) state market size (in given products im
each U.S. state and & number of other countries); amnd (iv) industry by
industry county markets and firms in all U.S. counties (includes number of
employees and size of each industry).

The reports are a tool in market, economic, and industry analysis, sales
strategies, planning, diversification, etc. The industries and their products
are classified according to SIC (Standard Industrial Classification), which
is a comprehensive, well known classification in industry. The population
data are based on official census reports.

Figure 11-5 shows a computer-produced report on a request for market
information on one company in the U.S.

Figure 11-6 shows a report on one industry.

Figure 11-7 shows analysis of two industries, by geography
in three countries in the state of Minnesota; from this report one can
Jump and get a report on individual companies, or a class of companies.

(For more information contact: Economic Information Systems, Inc.,

Control Data, P.0. Box O, Minneapolis, Minnesota, 55440, U.S.A.).

P
1 B
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FIGURE 11-5, MARKET REPORT ON ONE COMPANY: CARRIER CORPORATION.

*

EBIS GENERAL COMPANY INFORMATION REPORT

CARRIER CORP .
CARRIER TOWER-/BOX 4800

SYRACUSE

NY 13201

315-424-4711

NUMBER OF ESTABLISHMENYS - 44

MANUFACTURING SALES -
NON-MANUFACTURING SALES -~
FDREISN SALES -

TOTAL SALES -

$1082.5 MILLION.

$97.5 MILLION.
$131.0 MILLION.
$1311.0 MILLION.

ECONDMIC INFORMATIDN SYSTEMS - BUSINESS INFORMATION SYSTEM
LINE OF BUSINESS REPORT
SUMMARY OF SALES BY INDUSTRY

CARRIER CORP .

SIC
CODE

229s
28351
2869
2891
2893
3069
3079
3431

SIC DESCRIPTION

CORTED FABRICS»> NOT RUBBERIZED
PAINTS & ALLIED PRODUCTS
CYCLIC CRUDES & INTERMEDIRTES
ADHESIVES & SERLANTS

PRINTING INK

FRBRICATED RUBBER PRODUCT3» NE
MISCELLANEOUS PLASTICS PRODUCT
SCREW MACHINE PRODUCTS
TURBINES £ TURBINE GENERATOR S
MACHINE TOOLSs METAL FORMING T
AIR AND 6AS COMPRESSORS
BLOWERS AND FANS

GENERAL INDUSTRIRL MACHINERY,
REFRIGERATION & HEATING EQUIPM
MACHINERY, EXC ELECTRICAL, NEC
MOTORS AND GENERATORS
INDUSTRIAL CONTROLS

ELECTRONIC RESISTORS

GENERAL WAREHOUSING & STORAGE
ELECTRICAL APPLIANCES WHLSNG
WARM AIR MHEATING & RIR COND WH
CONSTRUCTION & MINING MACH WHL
INDUSTRIAL MACHNRY & EQUIP "WHL
INDUSTRRIAL SUPPLIES WHLSNG
P1ECE 600DS WHLSNG

PAINTS, VARNISHES, & SUPP WHLS
INSTALLMENT SALES FINANCE COS
RESEARCH & DEVELOPMENT LADS
REFRIGERATION SERVICE & REPAIR

TOTAL MANUFACTURING SALES
TOTAL NONMANUFRCTURING SALES
TOTAL FOREIGN - OTHER SALES

COmWPANY TOTAL

SALES PERCENT PERCENT SIC nNO. OF
(SMIL> CO.SALES SIC SALES RANK ESTAB.

$11.7 0.99 1.06 23 1
$174.5 13.31 2.79 S 11
$45.8 3.49 1.03 a8 e
$23.6 1.80 1.51 13 e
$120.53 9.19 13.81 1 14
$.? 0. 05 0.01 633 1
$7.2 0.54 0.02 794 1
$6.6 0.50 0.35 43 e
$27?.0 2.09 0.80 8 1
$1.7 0.12 0.22 102 1
$101.1 ?.71 7.19 3 1
$135.7 1.19 0.83 a5 e
$26.2 1.99 0.83 1? 1
$482.4 36.79 4.86 e ?
$3.0 0.22 0.0S 288 1
$1S.7? 1.19 0.40 40 1
$4.9 0.34 0.1?7 8?7 1
$14.6 1.11 3.72 8 1
$.9 0.06 0.05 298 1
$13.6 1.18 0.19 95 e
$42.0 3.20 2.74 1 10
$4.7 0.3% 0.05 414 1
$7.3 0.5? 0.04 366 e
s?.2 0.54 0.09 164 e
$8.3 0.63 0.11 192 1
$S.2 0.39 0.44 38 4
$.6 0.04 0.01 121 1
$3.9 0.29 0.10 102 3
$1.6 0.12 2.50 4 1

$1082.5 82.57

$9?7.5 7.43
$131.0 9.99

$1311.0 MILLIDN.
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RE 11-6: MARKET REPORT OM ONE INDUSTRY. (STARS UNDER OWNERSHIP
INDICATE PUBLIC-SHARES OWNERSHIP)

EBIS GENERAL INDUSTRY INFORMATIDN REPORT

SIC CODE - 5945
INDUSTRY DESCRIPTION - HOBBYs TOV»> & GAME SHOPS

NUMBER OF FIRMS - 82
NUMBER OF ESTHBLISHMENTS - 102
TOTAL SALES - $274.4 MILLION.

DO YOU WANT TO SEE INDUSTRY BREAKDOWN BY COMPANY?
ENTER ¥ OR N.
¥
ENTER ALTERNATIVE PERCENTILE STARTING POINT» IF DESIRED.
DEFAULT = 100 (TOP-DOWN REPORTING).
?
IF YOU WANT A LIMITED NUMBER OF COMPANIES REPORTING, ENTER THAT NUMBER.
7?8
IF YOU WANT TO LIMIT THE REPORT TO A CUMULATED PERCENT ENTER THAT NUMBER.
?

THE APPLICATION CHARGE FOR THE REQUESTED REPORT WILL BE $35.00
I_J'DYYDU WANT THE REPORT? ENTER Y OR N.

*

ECONOMIC INFORMATION SYSTEMS - BUSINESS INFORMATION SYSTEM
SHARE OF MARKET REPORT
INDUSTRY ANALYSIS BY COMPANY

5945 HOBRBY» TOY» & GAME SHOPS
OWNER-  ESTIMATED SHARE CUMUL. NO. OF

RANK COMPANY SHIP  SALESCSMIL) OF MKT SHARE ESTRB.

1 TANDYCRAFTS INC . $101.4 36.93 36.9% 14
1800 ONE TANDY CENTER
FORT WORTH TX 76102

2 LIONEL CORP . $38.6 14.07 S1.02 3
9 WS?TH ST
NEW YORK NY 10019

3 HOBRY CENTER INC $11.1 4.05 S5.07 S
POTTER VIL CTR
FREMONT OH 43420

4 S GELLIS & CD . $11.0 4.01 39. 08 1
492 CEDAR ST
NEWINGTON CT 06111

S GAMBLE SKD6MO INC . $8.1 2.95 é62.03 1
15 N 8TH ST
MINNEAPOLIS MN 55403

6 GENERAL MILLS INC . $5.6 2.04 64,07 e
PO BOX 1113
MINNEAPOLIS MN 355440

7 KAUFMAN BROS INC $4.1 1.49 65.%6 1
RT 102 S
LEE MA 01238

8 TOYS R US $2.7 0.98 66.54 1

1601 OLD DEERFIELD RD
HIGHLAND PARK IL 60035

CUMUL. SALES TOTAL - $182.6 MILLION.
INDUSTRY TOTAL - $274.4 MILLION.

00114




. FIGURE 11-7: MARKET REPORT ON T4O INDUSTRIES IN THREE CONTIES -227-
- (GEOGRAPHIC ADMINISTRATIVE UNITS) IN STATE OF MINNESOTA I' U.S.

ECONOMIC INFORMATION SYSTEMS - BUSINESS INFORMATION SYSTEM
! COUNTY MARKEY SIZE REPORT
ANALYSIS OF INDUSTRY BY GEDGRAPHY

MINNESOTA NO. OF ESTAD. WITH EMPLOYMENT DF
20 S0 100 250 S00 ESTIN.
TO YO TO TO AND SALES
SIC SIC DESCRIPTIDN 49 99 249 499 OVER TOTAL (8000

053 HENNEPIN

2011 MEAT PACKING PLANTS 2 1 0 0 0 3 33,800

2013 SAUSAGE & OTHER PREPARED MERTS 1 3 1 1 0 6 64,800
COUNTY TOTALS 1487 391 322 165 113 2478 34,333,400

037 DAKOTA

2011 MEAT PRCKING PLANTS 0 e 0 0 1 3 429,800

2013 SAUSRGE & OTHER PREPRRED MEARTS 1 0 1 0 0 e 16,700
COUNTY TOTALS 108 @5 16 11 4 164 1,501,200

123 RAMSEY

2011 MERT PACKING PLANTS 0 0 4 0 0 4 145,200

2013 SAUSRGE & OTHER PREPARED MEATS 0 1 0 0 0 1 6»000
COUNTY TOTALS 608 140 128 S3 73 1002 13+494,900
SELECTIDN TOTALS 4 ? 6 1 1 19 6985 300

STATE TOTALS $927 990 612 369 287 8383 77,389,300

i
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11.5.4 StatisticaL CORRELATION

Pred as*., Inc. (described in Appendix.) produces among other biblio-
graphic and non-bibliographic (statistical) data bases with capabilities
to interact with each other. Furthermore, statistical data bases have bduilt
iv capabilities to cross-tabulate data, perform a set of statistical
operations (as selected by a user from a 'menu' of statistical techniques
available) and display the results in desired tabular an’ graphic form::-.
E.g. any time series can be calculated again®t any other one as a dependent
versus an independent varjable. The choices are large and are entirely up
to the user. Clearly, the user has to be fami.iar not (nly with retrieval
of information, but also with statistical and display capabilities.

The examples shown here are from a database called PTS (Predicasts
Terminal Systems) International Statistics Basebooks (available online on
Lockheed, BRS, SDC, and Data Star on Euronet). It contains annual *‘storical
date and time series for detailed products and industry for all countries
in the world. Included are production, consumption, pyrice, foreign tradc
and usage statistics for agriculture, mining, manufacturing, and service
industries. Also included are international statistical composites (time
series) consisting of 2500 records on 50 key series for each of the 50 key
coun .ies of the werld. The 50 key series includes: populr.tion,GNP (by

detail), per capita income, employment, production or usage of major

materials. products, energy, ind vehicles. The time series provides histo:‘cal

data since 1958 and projected corsensus of published forecasts through

1995.
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Figure 11-8, the first example, shows the number of registered auto-
mobiles (im 000) over the years 1960-1978 for Argentina, Peru, India and
France. The table was compiled as follows:

First, a time series stored in the data base
on car registrations for each country was
retrieved; these lists, not shown here, also
contain percentage growth rate.

Second, for each set of data a name was given;
in this case CARSARG, CARSPER, CARSIND, and
CARSFRA. A user can choose any name to head
the table and the column.

Third, a command was given to the computer to
‘tabulate together the different time series
and display them as shown in Figure 11-8.

Figure 11-9 shows the Gross Domestic Product (GDP) per capita (i.e.
GDP/person) for Argentina, Peru, India, and France, for the years 1960-
1980 and as projected for 1985, 1990, and 1995. The w it of measure in
the table is standardized in 000 of 1975 U.S. dollars. The table was
composed as follows:

First, a time series of historic and projected
GDP for each of these countries was retrieved
in constant 1975 U.S. dollars.

Second, a time series of historic and projected
population data for each of these countries

wvas retrieved.

Third, a command was given to divide for each
year for sach country the GDP figure with the
populaticu figure.

Fourth, results were named as GCAARG, (GDP

per capita for Argentina), GCAPER, GCAIND,

and GCAFRA.

Fifth, commsnd was given to display the results

as shown in Figure 11-9.
Figure 11-10, Figure 11-11, and Figure 11-12 pertain to car registrations in
France (CARSFRA) as a function of €DP per capita (GCAFRA) [each shown in previous
two figures], and the forecast for France until 1995:

First, Figure 11-10 shows the statistical
regression calculation of the two variables
against each other, (cars as dependent and
GOP per capita as independent variables).
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The regression technique chosen was the so-
called ordinary least rquares; it calculates
the trend in the growth of cars as a fune-
tion (or in connection with) the tremnd in
GCA.

Second, Figure 11-11, shows the resulting
forecast of cars in Framce (CARSFCST) for
up to 1995 in 000. The zero's under CARSFRA
indicate that the actual historical figures
g0 only until 1978. The forecast is the
result of the regress’ calculation.

Third, Figure 11-12, d.splays the results

from column CARSFST (forecast of cars in
France) from the previous figure in a graphic
form. '
Figures 11-13 and 11-14 pertain to food grain production in Pakistan.
The following names were given (as mentioned, a user can assign any nanme):

GRAINP: food grain production in Pakistan in millions of tons.

This time series was retrieved first (but the original table
not presented here). The source for the data (in this case
FAO) was also given, together wiian the growth rate.

INDPROD: industrial production index for Pskistan with 1975 = 100 .
(base for calculation of other figures). The original table
is not presented either.

POPPAK: population of Pakistan in millions of people.

GNFCST: computation of forecast for food grain production (dependent
variable) as a function of predictions for industrial production
and population (both as independent variables)

GRNPERCP:food grain production per capita in the past and as forecast in
tons per person

Figure 11-13 shows the statistical regression calculation of grain produc-

tion in Pakistan (as a dependent variable) against the industrial production
index and population growgh (as independent variables). It calculates the

El{fC grain production trends as a function (or in connection with) the trends in

IToxt Provided by ERI
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the other two.

Figure 11-14 shows the figures for grain production, industrial produc-
tion index, population, grain production forecast, and food grain production
per capita for Pakistan. Values of 0 indicate that no historic data were
available -or applicable.

(For wore information contact: Predidast Inc., 11001 Cedar Avenue,
Cleveland, Ohio 44106, U.S.A.; or in Europe: 206 High Street, Bromley

BRI 1PV, United Kingdom).
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INPUT. . . TRBULATE ( YEARS» CARSARG, CARSPER . CARSIND, CARSFRA )

YEARS CARSARG CARSPER CARSIND CARSFRA
A R R R RN

LA 222

19460 474
1961 535
1962 424
1943 697
19464 806
19463 915
1944 1031
19467 1139
1968 1272
19469 1401
1970 1482
1971 1680
1972 1863
1973 2020
1974 2134
1975 2216
19746 2449
1977 2637
1978 2730
FIGURE 11-8:

cArRS (IN 000) FOR ARGENTINA, PERU, INDIA AND FRANCE (LISTED
RESPECTIVELY AS CARSARG, CARSPER, CARSIND, AND CARSFRA).

68.7
74.7 287.9
83.6 314

94.8 347.46
108.3 358.9
121.8 396.3
137.4 420.1
160.4 443.6
180.2 480.4
191.3 526.8
202.7 548
212.9 622
221.4 671.3
234.4 698.4
250.4 712.2
2867 715
285.2 696
300.9 748.2
312.3 830.1

TABLE OF COMBIMNED DATA FOR NUMBER OF REGISTERED

5450
6220
7070
7960
8720
9360
10210
10930
11670
12280
12990
13800
14350
15100
15550
16250
17000
17780




YEARS

L2111

19460
1941
1942
19463
19464
1965
19464
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1985
1990
1995

EIGURE 11-9

a2 1 ] ]

GCAPPER
HERRBRRR

.&1147
. 643241
. 6819

. 68443
« 70986
« 72361
« 75092
« 75873
. 73717
. 74483
. 77621
« 7932

81716
. 84279
. 87633
. 88041
. 88184
. 8478

. 80975
. 8155

. 8338

. 89877
. 98494

1.0731

HRERRRRE

INPUT. .. TABULATE ( YEARS, GCAPARG, GCAPPER, GCAP IND, GCAPFRA)

GCAPFRA
11T Y]

3.5441
3.702
3.8804
4.0149
4,.2351
4,.3972
4.35831
4.74659
4.9329
S.2348
5.4855
S.7284
6.0128
6.2837
6.4429
$.4183"
6.7232
6.8872
7.122
7.3074
7.4315

8.9853

10.55
12.328

GROSS DOMESTIC PRODUCT PER CAPITA (Gca) IN 000 oF

CONSTANT 1975 u,S. DOLLARS FOR ARGENTINA (GCAARG), PERU, INDIA, AND
FRANCE .
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INPUT. . . CARSFCST=FORECAST (CARSFRAX . GCAPFRA, YEARS: 1979, 1980, 1985, 1990,
ORDINARY LEAST SQUARES
VARIABLES ...

CAPSFRA.. %C GCAPFRA YEARS

INDEPENDENT ESTIMATED STANDARD T CONTRIBUTION
VARIABLE COEFFICIENT ERROR STATISTIC TO R#x2
«C -1421423 31664 ~44.89 . 1848
OCAPFRA -37.95 51.99 -1.106 1.122€E-4
YEARS 728 16.2 44.9 . 16851

R-SQUARED = .99833

R-SQUARED(CORRECTED) = . 99817
DURBIN-WATSON STATISTIC = - 45696

NUMBER OF OBSERVATIONS = 21

SUM OF SQUARED RESIDUALS = 644963
STANDARD ERROR OF THE REGRESSION = 189.29

ACTUAL FITTED PLOT: # = ACTUAL + = FITTED
1 3910 3769 + )
2 4360 44946 .9 *4 =
3 4870 $020.9 + ’
4 35450 $73%9.7 e
S 4220 &457.4 %
& 7070 7177.4 +
7 7960 7692.7 +&
8 86720 8611.3 +
9 9560 9328.2 +
10 10210 100456 +
11 10930 10764 +
12 11670 11475 +
13 12280 12188 +
14 12990 12902 +
1S 13800 13614 +%
16 14530 143246 +%
17 15100 15043 +
18 15550 15774 +
19 146250 146484 +
20 17000 17203 +
21 177860 17917 *4+

EIGURE 11-10: STATISTICAL REGRESSION CALCULATION OF THE CARS REGISTERED IN
FRANCE (CARSFRA) AS A DEPENDENT VARIABLE AGAINST THE GDP PER CAPITA (GCAFRA)
AS AN INDEPENDENT VARIABLE. SHOWS ALSO GRAPHICALLY THE GOODNESS OF FIT
-nY,~Z STATISTICAL PREDICTIONS.

ERIC




. /TABULATE( YEARS, CARSFRAX » GCAPFRA, CARSFCST)

- INPUT... TABULATE ( YEARS CARSFRA: s OCAPFRA: CARSFCST)

| YEARS CARSFRA  OCAPFRA CARSFCST

2200 FRRRRE RSV RRE RSV RRRER

1958 3910 0 3%10
1999 4350 0 4350
1960 4870 3.5461 4870
1961 3450 3.703 3450
1962° 6220 3.8004 6220
1963 7070 4.0149 7070
1964 7960 4.2351 7960
1968 8720 4.3972 8720
1966 9360 4.5881 9360
1967 10210 4.7659 10210
1968 10930 4.9329 10930
1969 11670 5.2348 114670
1970 12280 5.4855 12280
1971 12990 S5.7284 12990
1972 13800 6.0126 13800
1973 14530 6.2837 14350
1974 15100 6.4429 15100
1975 15550 6.4183 15550
1976 16250 6.7232 16230
1977 17000 6.8872 17000
1976 17780 7.122 17780
1979 0 7.3074 184634
1980 0 7.4315 19355
1963 0 8.9853 22905
1990 0 10.55 264335
1995 0 12.328 29992
FIGURE 11-11: FIGURES OF REGISTERED CARS IN FRANCE (CARsFRA) (In 000,

6DP PER CAPITA (GCAFRA) (IN 000 oF 1975 u.S.DOLLARS), AND FORECAST FOR
CARS AS CALCULATED BY REGRESSION (cArsFcsT) (IN 000)., VALUES OF 0
INDICATE THAT HISTORIC DATA WERE NOT AVAILABLE OR APPLICABLE.




/GRAPH(CARSFCST)
INPUT. . .GRAPH(CARSFCST)

R L L B B T IR I i A S Y
29992 + 1 +
* +
+ 1 +
+ +
23471 + +
+ 1 +
+ +
+ 1 +
+ 11 +
16931 + 1 +
+ 111 *
* 11 +
+ 11 +
+ 11 +
10430 + 11 +
+ 1 +
+ 11 +
+ 11 +
+ 11 +
3910 + 1 +
L I L R T O I R I S N O P

1 1 1 1 1 1 1 11
9 9 ? 9 9 9 9 ?9
S 6 é 7 7 8 8 9?9
8 3 8 3 8 3 8 39S

EIGURE 11-12: GRAPHICAL DISPLAY OF GROWTH OF REGISTERED CARS
AND FORECAST FOR CARS IN FRANCE (IN 000) (COLUMM CARSFCST FROM

FIGURE 11-11),

o g v !
. F e W s
¢, 5 - .
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INPUT. . . GRNFCST=FORECAST (ORAINP . INDPRODP . POPPAK, YEARSt 1979, 1980, 1985,
ORDINARY LEAST SQUARES
VARIABLES ...

GRAINP  &C INDPRODP POPPAK  YEARS

;
i
r
l
;

INDEPENDENT ESTIMATED STANDARD T- CONTRIBUTION

VARIABLE COEFFICIENT ERROR STATISTIC TO R#»2
ac -862.1 429 -2.0 . 01564
INDPRODP - 191 « 05995 3.168435 . 03985
POPPAK -.1798 . 058946 -3.05 6 » 03653
YEARS . 4402 » 2193 2.007 . 01581

R-SQUARED = » 93325

R-SQUARED (CORRECTED) = . 92148
DURBIN-WATSON STATISTIC = 1.40046

NUMBER OF OBSERVATIONS = 21

SUM OF SQUARED RESIDUALS = 47.533
STANDARD ERROR OF THE REGRESSION = 1.46721

ACTUAL FITTED PLOT: # = ACTUAL <+ = FITTED

1 0 -, 26345 +%

2 0 «174671 *4

3 -1.5218 + »

- 0 1.1494 L

6 0 2.5459 * +

7 O 3.76888 » +

8 7.26 S.0623 + »

® 7.28 4. 3185 + »

10 8.17 7.1847 + »

11 10.79 8.4193 + »

12 11.57 9.8306 + »

13 12.1 12.074 +

14 11.34 12.378 * 4

15 11.8 11.335 +»

16 12.73 13.339% * +
17 12.52 13.996 * +
18 13.13 13.685 * +
19 14.26 13.595 + »
20 15.12 13.927 + *
21 14.52 15.74S * +

ERGURE 11-13: STATISTICAL REGRESSION CALCULATION OF GRAIN PRODUCTION IN
PAKISTAN AS A DEPENDENT VARIABLE, AGAINST INDUSTRIAL PRODUCTION INDEX
AND POPULATION AS INDEPENDENT VARIABLES. SHOWS ALSO GRAPHICALLY THE GOODNESS

" FRIC:IT OF THE STATISTICAL PREDICTIONS,

IToxt Provided by ERI




INPUT. . . TABULATE ( YEARS . GRAINP . INDPRODP , POPPAK » GRNFCST  GRNPERCP )

YEARS GRAINP INDPRODP POPPAK GRNFCST GORNPERCP
BRREE BRRRRE BERREEE BRRRREEE  BRERREE  RRRGREER

19%8 0 o o ) )
1959 O o ) o o

1960 0 29 42,695 O o

1961 0 35 43.8 o o

1962 0 40 44.42 o o

1963 0 48 45.473 O )

1964 0 53 48,446 O o

1963 7.26 S9 S50.185 7.26 « 184446
1966  7.28 63 52.02 7.28 - 13995
1967 8.17 &9 S$3.9 8.17 - 15158
1968 10.79 75 55.855 10.79 . 19318
1969  11.57 82 57.89  11.57 . 19986
1970  12.1 94 40.61 12.1 . 19964
1971 11.34 9% 62.43  11.34 . 18164
1972  11.8 89 64.3 11.8 . 183%1
1973  12.73 99 66.23  12.73 . 19221
19784 12,52 102 68.21 12.52 . 18353
19735 13.13 100 70.26 13.13 - 18488
1976  14.26 99 72.37  14.26 - 19704
1977  15.12 101 74.87  15.12 20195
1978 14.52 110 76.77 14.52 « 168914
1979 o 117 79.684 16.97 « 21255
1980 O 125 80.6 18.802  .23327
1985 0 163 95 25,4671 .27022
1990 O 212 111.3 34.3 .30818
1995 0 270 129 44.397  .34416

JRE 12-14: FIGURES FOR FOOD GRAIN PRODUCTION IN PAKISTAN (GRAINP)

(IN MILL TONS), HISTORICAL AND FORECAST INDUSTRIAL PRODUCTION INDEX

FOR PAKISTAN (INDPRODP) (1975 = 109), HISTORICAL AND FORECAST POPULATION
(poPPAK) (IN MILL), FORECAST FOR FOOD GRAIN PRODUCTION PER CAPITA
(GRNPERCP) (IN TONS PER PERSON). VALUES OF O INDICATE THAT HISTORIC
DATA WERE NOT AVAILABLE OR APPLICABLE, FORECAST FOR FOOD GRAIN (GRNFCST)
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12, DISSEMINATION AND MARKETING OF INFORMATION

12.1 Overview

DISSEMINATION 43 a process (on processes) of
conveying information through given chanmmels 0 users;
dissemimtion includes the spreading about, distribu-
tion and delivery of infonmation products and/or
senvices.

MARKETING of information is an aggregate of activities
directed at satsifying human information needs and wants
thwugh exchange procesded; marketing involves viewing
the whole information service or product from the point
04 view of §inal results i.e. from the use and use
points of view.

A job of an information consolidation unit, (or for the majority of
information systems, for that matter), has not been completed with the
production of a product or institution of a service. Active dissemination
and active marketing has to be included as an integral part of the whole unit
or system. Otherwise, the products will,for the most part, remain on the
shelves and the services will be unused, except by few people. Yet, time
and again information systems throughout the world neglect to pay adequate
attention to these extremely important functions. For the lack of active
dissemination and marketing, otherwise good information products and services
lay shallow and unused. And the tragic aspect of it is that so often there

1s nothing intrinsicelly wrong with the product or service, but the culprit

e
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in the failure is the inadequacy in dissemination and the lack of marketing.
The situation is observed in developed and in developing countries alike.

On the other hand, there are splendid examples of what proper dissrm-
ination and marketing of information and service can do. The success of the
online information industry i3 due as much to the ways by which products and
services are marketed as to the intrinsic merit of these products and services
offered. Treatment of marketing as an integral part of their products and
services (where marketing particularly includes great attention to user edu-
cation) was a key element in the spectacular growth of that new industry.

All information systems and services, throughout the world, and particularly
information consolidation units, should take heed and learn.

Why do information systems pay so little and so inadequate attention to
active dissemination and marketing? For three reasons:

First, it has to do with the tradition and education of information
specialists and librarians: active dissemination and marketing was not and,
still is not, cultivated as an integral part of the profession and its
education. The traditional assumption, still pervading today, is that the
users will find the way to an information systems' door by themselves, if the
system in question offers a good product, collection or service. Some users
indeed will, but most won't. To reiterate: many information professionals
believe that any product or service properly designed to meet a need and
professionally implemented will enjoy widespread utilization. However, in
practice, such assmmption or belief has to be supplemented; typically widespread
utilization occrs only when an sdditional conscious and deliberate effort

is made to market the service or product and make the potential users aware




of its services or procucts and of its benefits (12-7),

Second, found among information professionals is an uneasy attitude
toward active dissemination and marketing, the latter in particular. This
attitude can be paraphrased as: "There is something vaguely u.-~thical
about marketing of information and if not unethical then at least distasteful.”
Unethical? No. Marketing is not to be equated with pushiness and high-
pressure selling of products or services, some of them rather shabby --
this is a total misunderstanding of what marketing is all about. If anything,
marketing is the revarse selling concept. Distasteful? Possibly, but only
in so far as any complex problem and hard work may be distasteful. These
attitudes are not only wrong, but also harmful for both a service and its
users.

Third, there is at times a philosophical opposition to active dissem
ination and especially marketing on the ground that they introduce an element
of commercialization in information work. The argument is that commercial
aspects (which involve consideration of markets, costs, prices, value
received, exchange, etc.) have a distorting effect on information products
and services which should be viewed on their own intrinsic merit. Marketing
certainly does i.:volve considerations of costs and ecomomics in relation to
both information systems and users and, in that sense, it involves commercial
aspects, but not at the exclusion oi all others. In cases where, as a

matter of policy, information systems are fully and continuously subsidized

without necessity for any accounting regarding costs, cost-effectiveness,

and cost- and user-benefits this philosophy is in place and it should not
be argued with. In the case where such policy is not in effect absence of

ssrket consideration is harmful and this philosophy is out of place. 8o,

it is not a question of yhilépphy at all, but a question of the type of
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policies in support of a given information system in general and infor-
mation consolidation units in particular. An information system can afford
the luxury of not worrying about the market and comnected economic/commercial
aspects if and only if it is fully subsidized without questions asked. Thece
certainly is a place for such systems. The Alexandrian library is a splen-
did exenple of this sort of thing. But an overvhelming majority of informa-
tion corsolidation units are not supported iu such a way.

To put it bluntly, an informa: {on consolidation unit without active
disseminaticn and marketing integrated with products and services offered
will inevitably fail. This statement can be made with such certainty because
the probability of guccess without active and integrated dissemination and

marketing is infinitesimal.

12.2 DisseMINATION

As mentioned earlier dissemination pertains tu the conveying of information
to users through given channels. or in a practical sense it means the spread-
ing about, distribution and delivery of information products and services.

There are a great number of ways and means by which dissemination can be
a’fected. Sowme of them are combined or integrated with the means of
processing,sorting and/or packaging information, as discussed in the
previous Chapter -- at times neat distinctions are not possible. Thus, the
discussion in this Section should be taken in conjunction with the
discussion in Chapter 11 on packaging. Some of the more important channels

for dissemination of information consolidation products include:

1. Inteapernsoml delivery
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2. Group personal delivery

MAJOR 4. In-house dissemination
CHANNELS 5. Local depository
FOR 6. Mass Media - print
DISSEMINATION: 7. Broadcasting

8. Mait

9. Telephone

10. Computer network

1. Interpersonal delivery. The products are persomliy delivered to
users, either at their request or in anticipation of a need. To be effective,
the interpersonal delivery has to imvolve much more than the handing out
of products, e.g. wmore than distributing handbills on a street cor..-”. If
interpersonal delivery includes personal conversation, consultation, and
feedback from users, then this is the most effective dissemination method
there is. However, it is unfortunately also the most coatly and time
consuning method, it has to be prepared well, and it is not suited for mass
dissemination. As always, it is a matter of trade-off: high effectiveness
dbut at a high cost and bother.

2. Group personal delivery. The prod.c:~ at: delivered to a whole
group of users, as in a meeting, conference, seminar, demonstration, etc.
The possibilities for personal exchanges and feedback are still there.

This method also needs careful personal preparation for involvement, mot
only fur handing out the proudct. It reaches more people than the inter-
personal delivery, 4nd as such it is still costly and very effective.

3. Strategic placement.- The products are placed at strategic locations
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for users to pick them up on their own. The location can include: places

of work, places of worship, specially constructed booths, stores, meeting
halls, sport events, lunch counters, etc. etc. The location has to be
selected with great care and tested. Where and how products are placed

does greatly affect the attention paid to a product. Even in a good location,
a pile cf leaflets or brochures by itself is not enough. They have to be
advertised and accompanied by attention getting devices, posters, etc. Wall
posters themselves can be a product put on walls in strategic locations.

4. In-house dissemination. An information consolidation unit can
institute a distinct in-house dissemination function (such as a circulation
department). There are a number of services that can be instituted in con-
Junction with dissemination: reference, referral, question-answering,
photocopying, etc. The policies for these functions have to be carefully
formulated.

5. Local depositories. This involves distribution of products through
cooperative arrangements with an information system or library not directly
associated with the information consolidation units, such as branch libraries,
extension agents, laboratories, educational institutions, government infor-
mation offices, etc. Establishing a cooperative formula is essential for
success. If the cooperating agency has some clear self-interest in the
product, the success of distribution is more assured. A strong case for such
self-interest has to be made and explained, or the self-interest should be
clearly built in the product.

6. Mass media. Local newspapers, professional journals, national
magazines, and other print mass media can be very effective for mass dissem-
ination, particularly at the awareness stage. However, the products have to

be specifically modified to fit the requirements of the mass media, usually




in terms of length, narrative style, etc. Advertising through mass media

should also be considered as a dissemination channel. In a different way,

wall posters are also a mass media of proven success. So are photonovels.

Thus, in addition to newspapers, other print mass media should be considered.
7. Broadcasting. Radio and television are another dissemination

media of enormous potential and proven success. Radio, in particular, has

penetrated even the remotest and poorest parts of most developing countries

and television is in common use in urban centers, even in the slums. Two

vay radio was successfully used for classroom instruction where distances
were too great for school attendance. Specially devised radio shows dis-
pensing useful work,crop, husbandry and other agricultural information have
proven to be very popular among farmers all over the globe. Imstructional
and training show-how TV shows have also been very well received wherever
shown. However, the broadcasting media have been relatively neglected in
information consolidation, despite their potential.

Exploitation of broadcasting media should receive a high priority when
considering dissemination channels for information consolidation. Radio and
TV shows or just scripts can be prepared for wide distribution to broad-
casting stations. An information comsolidation unit doesn't have to go into
broadcasting or show business to disseminate through broadcasting: scripts
will suffice.

8. Mail. Mailing of products through postal facilities is another
popular and effective channel for dissemination (predicated, of course, on
the proper functioning of mail servicesd. However, great attention has to
be paid to establishing proper mailing lists. Mass mailings to addresses
such as "Occupant” or to institutions at large and not persons in imstitu-

tions are ineffective: they are likely to be tossed away, or they will not




reach the proper person. Establishing and keeping a proper mailing list

up to date is often a difficult proposition, however, it is also crucial
because a proper mailing list will ensure that a product gets into the
hands of the appropriate individuals. Mailing lists can be established
in a number of ways, e.g.

* by selecting from directories or rosters (of employees, organi-

zations, professional associations, town or church rosters, etc.)

* by selecting from attendance lists of meetings, conferences, seminars,

schools, etc.

* by canvassing an organization, neighborhood, social umit, etc.

* by mass advertising or posters inviting the interested persons

to send their names and addresses
* by purchase from a firm, organization, or individual already having
a general or specialized mailing list.

Upon estabiishing a large mailing list, specialized or classified
mailing lists can be developed. It is useful to have mailing lists divided
by groups of people of gsimilar education, occupation, affiliation, back-
ground, and interest to enable more targeted mailings, Mailing lists can
be subdivided by asking the people on a larger mailing list to indicate
choices of products (e.g. restriction on what and how much they want to
receive , types of desired miterials: reviews, pamphlets, booklets, manage-
ment-oriented, employee-oriented, etc.). The more a mailing is targeted
to a specific audience and the more personal each mailing piece is the more
likely 1its success.

9. Telephone. Information can be very effectively disseminated over
the phone, because it has an element of interpersonal contact and allows

for instant feedback. (Provided, of course, thst there are accessible phones
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to users and the phone network functions without great difficulties).
Telephone ‘'hot-lines' can be established. Or for mass use, prerecorded
information is played back upon dialing a number. 1In a number of urban
centers healthlines have proven to be very popular and highly used.
Cassettes on a relatively large number of health topics have been recorded
by physicians; these topics include those for which most often physician's
advice has been sought and questions asked, including many touchy medical
subjects about which people are reluctant to ask information., Lists of
available topics are widely distributed, including through newspaper ads.
People call the number, a person answers and engages a cassette player with
the requested topic. The popularity of the service is in the protection
of anonymity and privacy of callers and in low costs: that of a phone call.

10. Computer networks. Disseminating information from or through a

computer via telecommunication networks has also proven very effective.
(Naturally, a prerequisite is the existence of and access to a computer
network; many such networks exist in developed countries, and some have

been initiated in developing countries, e.g. Mexico and Brazil.) This
includes, in addition to online searching of data bases, (as discussed and
shown in previous chapters) computer conferencing and electronic mail. Their
potential, where existing, for dissemination of consolidated information is
great. A practical example of computer conferencing is described in Section

7.7.2 in conjunction with reaching concensus on the Hepatitis Knowledge Base.

12.3 MARKeTING OF INFORMATION

12.3.1 MarkeTING ConcerT

Selling is having an automobile snd trying to find a buyer. Marketing
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is looking at transportation needs or wants and devising and offering a
vehicle( be it an automobile, a cart, a bicycle or plane) that will satisfy
a transportation need or want at an exchange rate that the market will
bear. One sells automobiles and markets transportation. One sells tooth-
paste and markets whatever will satisfy dental hygiere for health, or even
sex appeal. One sells or offers a pamphlet on solar rice drying and markets
& solution that will increase productivity and lower the cost of getting
rice ready as a cash crop. One offers or sells an information comsolidation
product, but looks at a market and devises a product that the market needs
or wants and can afford; 'afford' doesn't necessarily have to be in terms
of money, but also in terms of a user's time that he or she has to put in
to assimilate the information. One sells books, pamphlets, or even informa-
tion, but markets a solution to a problem. Get it? The distinction is crucial.
Marketing is an aggregate of many activities as described below. Promo-
tion is just one of them. Marketing is much more than promotion or adver-
tising. Producing a glossy pamphlet about an information product or service,
advertising it, talking about it ... all could and should be a part of market-
ing. But, it is a misconception to equate any promotion or even an elaborate
promotion campaign by itself as marketing. Unfortunately, quite often in
information work behind a statement: 'We are marketing our information pro-
ducts and services" stands nothing more than a brochure highlighting what's
offered. If there is nothing more, that's not marketing; i.e. promotion
by itself is not marketing. This distinction is also crucial as the one
between selling and marketing.
The central concept in marketing is in being customer and not product
oriented. The contemporary approach to marketing is simple to learn:

(1) identify your intended customer (user) groups, (ii) find out all you can
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about their needs and wants and (iii) try to satisfy them with the right
products and/or services, supported by the right communication or promotion
and available at the right time and location. Although this is simple to
learn, the managing of the marketing function demands more creativity and
more astute judgement than any other single function in information consol-
idation.

Using this modern concept of marketing,an alert information manager
designs the information system's (or information consolidation unit's)
organizational structure to give the marketing component its deserved prom-
inence. The marketing function should be fully integrated with other tradi-
tional functions of an information system (selection, acquisition, repre-
sentation, organization, storage, retrieval, dissemination...) and placed in
a position to cuvordinate them. The system's marketing strategies and tactics
should be purposeful, well organized, and projected years in advance. Within
a marketing - oriented information system, planning responds to social,
cultural and environmental changes and displays great flexibility (12-1).
Marketing of information consolidation products and services involves at

least these elenents:

1. Market research and analysds.

2. Segmentation of the clientele.

ELEMENTS 3. Development (or adaptation) of products or serviced
N as tangeted tg a gdven segment on seyments.
MARKETING 4. Consideration of costs and prices.

OF 5. Paomotiqu.

INFORMATION: 6. User education.

7. Dissemination.
8. Evaluation of products and services.

)
EI{I(jThe first six elements are discussed below. Dissemination was discussed in

the previous section. Evaluation is discussed in Section 13.9.




12.3.2 MARKET RESEARCH AND SEGMENTATION

This activity implies serious research into and analysis of the infor-

mation needs and wants of a population in terms of various social groups.

The model, variables and methods for user studies described in Chapter 4 are
directly adaptable for a market research study, thus they are not repeated E
here. As a matter of fact, a market information study is & user study, with

possible addition or stress of economic aspects and contraints, as well as

testing of alternate products or services.

The analysis of market research results at minimum produces information -

on these two aspects:

1. Segments (groups, classes) of population of potential users with
similar information needs or wants, as well as,for each segment,their ';E
co-unicatio;x patterns and habits, economic and other constraints, e
and other characteristics which influence a choice of an infor-
mation product or service. Also included should be the segmentation
of benefits to users.

2. Suggestions on alternate information products and services that may
satisfy needs or wants of each segment. If testing a product or
service was involved, evaluation of usage is included.

In marketing terminology, the first aspect is called segmentation: clearly

identifying groups of people with some similarities regarding charactertistics
and benefits. Segmentation is necessary, because there is no such thing

as producing a product that can be all things to all people. (Even toothbrushes
differ on the basis of different segments of people and needs). Segmentation

is a key concept and the starting point in marketing. Without segmentation

there is no marketing. ,:f’

P 1;:.‘?. - . R — , M - ) ;’ L
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The second aspect (information concerning likely products) involves
external and internal components that need to be integrated. Externally,
this involves a thorough knowledge of the state-of-the-art of the given
product or service, of competition (and there always is competition in
information supply, even if it isn't head-on competition), and other external
effects. Internally, this involves consideration of own capabilities and
constraints, but most importantly it involves creativity, imaginatiomn, inven-
tiveness, vision, and assessment of alternatives. Originality may or may not
be involved; copying or adapting & product or service is perfectly admissible,
but a decision on what to copy and/or how to adapt it, still requires an
astute judgment and even vision and imaginationm.

Thus, market research, as any research, is a combination of: (i) assump-
tions, (ii) cold facts, figures and observations and (iii) human imagination
and judgement. And, as in any research,it is not foolproof. The results are
not guaranteed. However, the worst situation occurs when the results are
indeed good (reflect the reality of user’s needs or wants, together with
suggestions for appropriate products) but these are not heeded by a blind
management. There is such a things as heing blind (even completely blind)
to the realities (even worse,evident realities) of a market and a potential

of a product or service.

12.3.3 ProbucT DEVELOPMENT AND TARGETING

Developaent of a product should be coupled from the outset
with an idea that it will be targeted to a given segment of the audience and
for their given needs or wants. Examples of such targeting are given in

Chapter 4, together with product characteristics that should be considered. N
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Development of an information consolidation product also involves:
consideration of alternatives, determination of the criteria and procedures for
selection and evaluation, analysis and synthesis, and overall production
and dissemination. These were treated in respective chapters, thus are

not repeated here.

12.3.4 Costs AND PRICING

There is m such thing as "free" fnformation. All information process- °
ing involves costs, but all information products or services may not involve
a price for a customer. An information product may be free of paying directly
by a customer, but it is never free of paying of costs by somebody at some
point in the process.

The meaning of terminology associated with the costs of information
varies in subile ways from one treatment in the literature to another. Thus,

we ghall give the meanings as treated in this Handbook.

COST of information nefens to all expenditures incuvred
4in production and dissemination of information products
on senvdices.

COST ACCOUNTING 4is the necording of expenditurnes fon
each function, unit or adminidtrative division of an
information system.

COST EFFECTIVENESS nefers to internal performance as

20 costs of different operations on functions or of
comparnison of alternate ways of doing the same operation
on function.
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COST BENEFITS refer o exteanal values accrued o

and by users of an information product or service

in relation to costs expended.

PRICE is the direct expenditure required of users

to obtain a product or service.

PRICING is the process of detewmining the price o
be charged to users.

Determining internal costs of a product or service is by no means a
simple and straightforward proposition, because cost accounting can be done
in different ways, Furthermore, determination of elements in the cost
accounting can alter the picture: Should overhead costs be included? Depre-
ciation of equipment? Support services from parent organization (if any)? etc.
Budget of an information system can rarely be equated with costs of a product
or service. Because of these difficulties it is not uncommon to find & system
without any idea as to the true cost of a product or service it offers. Budget
yes, but costs no. However, if and when any prices are considered, cost effec-
tiveness is questioned, budgets are defended and cost benefits are played up,
determination of costs is paramount and basic. In turn to achieve that, cost
accounting procedures and boundaries for inclusions into costs have to be specified.
Unfortunately, no standardized cost accounting procedures for information
systems exist, nor are there any standardized forms for reporting of cost data.
Coste are rarely reported anyhow. Thus, comparisons are hard to make (1f not
impossible), since even where costs are reported, the method of accounting and
the inclusions/exclusions from accounting are almost never accounted for.

Pricing decisions are a different proposition. Even a decision on not

to directly charge a user anything for a product or service (i.e. to offer
Q




information free of charge) is a pricing decision. Offering information free

of charge can be a decision with mixed blessings: on the one hand, ‘free’
information does attract customers, and on the other, people often do
not attach much value to that which they get free. Thus, the no-charge
pricing policy should be carefully weighed. However, this may be academic
for a great many information consolidation units because in order to survive
they have to recover at least some, if not all, of their costs.

There are a number of pricing schemes applied in relation to information
products:

* Marginal cost: price based on arbitrary decision to recover part

of the costs.

* Cost-recovery: price based on recovering the production cost of an

item or service. This in turn can be based on:
(1) fixed percentage prices, or
(i1) revenue/users prices, based on revenue derived from the estimated
number of users.
* Past prices, based on knowledge of past prices if they exist with
escalation factors added (such as inflation rate).

* Variable price, based on abili*v to pay (e.g. sliding scale, no charge

for some, higher price for others).

* Market will bear price, based on estimates of the users' willingness to

pay.

* Costs plus price: based on a profit percentage added to the investment

in producing a product or service. Again, this can be done as a
fixed percentage or revenue/users ratio.
The economy of scale works clearly and most directly when the scheme

involves the revenue/user ratio (either in cost recovery or cost-plus sit-

)
El{jﬂ:"tioﬂ): the more users there are, the bigger the spread to charge-off costs

IText Provided by ERIC




and the lover the price. An active development of a market can bring in
more users and thus can bring the price down.
There is another aspect to consider: price elasticity. Increase in

the price of a product may decrease the number of customers and decrease

in price may increase the nu “er of customers. But, how elastic are these
ratios? At times, even the institution of a small charge, where there was non~

before, may drastically affect the number of customers; many will fall away,

but those that remain will be truly using the product. Pricing is in a way

also a test of the value to customers of a product.

Finally, let us discuss the ethics of pricing information products.

Information has costs, there is no way ou. of it. Either directly (throug.

direct charges) or indirectly (through taxes, charges added to other products,
vork exchange) the end-users pay for costs of information. The ethical
question is: should the end users be directly charged for information products?
This question can be answered only within the frame of values and conditions
of a given society. There is no universal answer. Situational ethics pertain.
However, the question can also be rephrased: should those who can affcrd it

not be required to pay?

12.3.5 PromoTION

Promotion of an information product or service should be considered in
terms of communication to and with specific user segments and not just as an
announcement to the world of the product's existence. Promotion can be done
in a grest many ways. Here are some of them:

* Brochures, pamphlets, posters: explanation of product and service,




directions on how to obtain m,re information and/or the

product?

* Guides, L indbooks: directions and steps in use of a product or

servine.

* Advertising the product or service in newspapers, on radio
or TV, in house-news letters, professional society journals, in
programs of meetings, etc.
Publicity, getting articles or interviews abot the product, its
use, tenefits, etc. into newspapers, jour.als, radio, TV, etc.

* Exhibitions and de onstrations, showing the product at fairs, meetings,

conferences, in stores, at work, through a mobile unit, etc.

* Personal approach, visits to users, presenting papers at confer-
ences and meetings, writing letters, word-of-mouth encouragement,
sessions on user orientatlua, etc,

Te, be effective, promotion has to be ~lanned as a continuous affair
with a mix of most, if not all the approaches mentioned above. A one-shot ad
or brochure by itself can have only little effect, if any, because the effect
of prcmotion is cumulative and not just tied to any single effort. Thus,
repetition, mix and trying out of various (even unconventional) approaches is

necessary.

12.3.6 User Epucation

User education can be & crucial element in the success or failure of
an information product or sevvice. The aims of -'ser education are to:

1. Commuricate about a product or service and show how it fits




in a broader framework and concern of users.

2. Explain the basics of its structure and functions, limitations

and prc-lems.

3. Explain in detail (with examples) the benefits that can be accrued.

4. Explain i: detail the way it can be accessed and used. If necessary,

train for usage (such as in online searching).

5. ©xplain clearly direct and hidden costs, requirements, conditions

of use.

6. Elicit comments and evaluations from users for improvement of the

product or service.

A well designed and integrated approach to user education has a great

power, as has been so clearly shown by the success of user education and training

in relation to online searching and data bases in the U.S.

There, the online

vendors and data base producers have mounted a concentrated, highly professional

continuous, and traveling online user educai.on effort which was as regsponsible

for the phenomenal growth of the industry, as was the intrinsic merit of online

products and services themselves.

The main roie of user education is to ensure the credibility of the product

and trust, in its worth and to increase understanding, know-how and skills in using

information. The worst in user education is for it to be perceived as an effort

in selling, or as a 'big brother'.

The elements to be considered in designing, developing. and implementing

user education include:

* Selection of a topic of user education, starting not from:

"What is it that I want to presenc?” but from: "What is the sit-

uation, perception and interest of the user and bow does what I know

and have fit?"

o
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* Adjustment of the topic to indigenous environment and developmental
Process, level and situation.
* Incorporation of the indigenous information situation.
* Consideration of the conditions of presentation.
* Incorporation of feedback loops from the audience. The strategy
for user education should inco- srate reexamination of products and
services.
Each of these has to be gtudied and specified in detail before ome can
mount a successful effort. As in promotion, successful user education can not
be a one shot effort: the effects are not direct but cumulative. Thus, there

has to be a user education program, if necessary peopled with travelling infor-

mation troubadours.

A sample of general considerations in pricing and marketing of products and

services from information analysis centers is shown in Figures 12-1 and 12-2,

reprinted from (12-10).

2'7,-




EIG“BE Iz- ] FACTORS INFLUENCING THE MARKETING OF INFORMATION
ANALYSIS CENTER PRODUCTS AND SERVICES

BASIC FACTORS

National Information Amalysis Ceater Objec-
tives

National Information Analysis Center Policy on
Sernce Charges

Funding Levels for Information Analysis
Centers

SPECIFIC FACTORS

Usen

Size of user audience

Location of user audience

User characteristics
User needs
Comnwnication practices
Usgency of information requircinents
Ability to pay for information
Willingness to pay for information
Traditional information purchasing

practices

Necessity for direct user-to-JAC contaci

Products and Services
Publications

Valume or number of copies distributed

Number of pages per public:ti- a

Urgency for drsemination

Rate 2t which material becomes out-
dateq

Use of restricted or limited access docu-
ments as input to publications

Use of publications in exchange for user
information

P1c fit that may be recovered

Paciaging

Reprinted from:

Inquiry services

Number of inquiries answered

User willingness and ability to pay

Cost of providing service

Urgency of response necded

Quid pro quo atrangements

Interface marketing and accounting
organization isiterest

Distribution ur Dissemination Channels

User acceptance

Availability of Government printing and
distribution facilities

Commurcial publisher or interface ogani-
2ation intcrest

Natute of the market and uscrs

Nature of the 1AC publications and services

Sales effort required

Special situations
Organization policies or restrictions
Contractual requirements

Advertising and Sales Promotion

Funds to accomplish this marketing activily

Mecthod used to maintain an awarencss of
users of the IAC
Personal contact
Mass contact
Special promotional activities

Stage of JAC development

Price

Uniqueness of 1AC product or service

Demand for the JAC product and service at a
“price™

Price determination from cost of providing
the product or service
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FIGURE 12-2

ADVANTAGES AND DISADVANTAGES OF SERVICE CHAKGES
FCR INFORMATION ANALYSIS CENTER PRODUCTS AND SERVICES

PUBLICATIONS

ADVANTAGES

Reduced disect charge to the spansoring agency
for publication

Revenue setuined to supplement or clminate
goveinment funding

Broader distribution of publicanions 10 private
industry and foreign orgarizations who
would be willing to pay for such preducts

Bioader announcement of publications with anti-
cipated increased utihzation

Reduce the IAC's time sequited (< handie requests
fos publications

Require better selection of ieport topics which
would be of wider intere::

Justify the clim:nation of 1ACs which are not
productive in terms of revenve secured

Eliminate “free loaders™

DISADVANTAGES

Increased induect cost 1o the government by pepes
processing costs and fees — cost shified from
one pucket to another

Prever:t some posible users fiom getting the
profucs

Time lag for pubiication by governmient or cons
mercial printers

Time lag caused by the procurement cycle

Elimination of limited government sesearch data
fiom inclusion in publicly available rcports

Reduce input of information from exclarge con-
tnbutors

A tendency to emphasize the publication of
tepurts with a broad user audience at the
expense of special ieports with a Lmited
sudience, but which are important n
accomplishing the ccn- :1°s mission

Increased time for book or handbook generation
V3. reporis due 10 pesmanent comprehcnsnd
natue of books and sssociated graphics

INQUIRY ANSWERING SERVICES

ADVANTAGES

Increased use L'y private and foreign vianizations

Reasonable ranionale 10 handle propnetary inter-
ests uf users

Require the 1AC to be moie responsive — provide
a hetter product

Deterimine if the service ean be self-supporting

Reduced direct cost to the sponsonng government
agency

Require preates JAC cost effectiveness

Dzmonstrate to Congress and management of user
orpamizations the costs and benefiis of tlus
typ= of service

Necessilate mass markething wiich should increase
the number of users

Require government action 10 encourage the use
of 1ACs in picgram planming, precurement,
and program reviews 10 assure that cu:rent
state of-thean s.ience and technology are
uszd (Such action is necessary if the JACs are
1c 1emain in operition)

DISADVANTAGES

Reduced use of the service by finarcially had-
presscd government zgzncics and contracions

Reduction of user — JAC speciahsi relationship

Time lag resulting from purchase request require-
ments

Billing pioblems associated with the service

Possible shift of use '3 private industry and foreign
OfRINizations

Loss of exchange arrangements — reduced proces-
sing of state-of-the-att information

Increased cost 10 the governnaont as a result of
double overthead — fee paymoent by centur

1d wer orgenizalions

Profit or fee 10 2 commercial interface orpam.
22ti0n 01 government service

Develop possible corpetition betwzen 1ACs for
hmited user service dollan and poieniial
competition betwzen the JAC and commer-
cial orgamzaions in covering the same
subject areas

Reprinted from:
O  Veazie, Walter H., Jr.; Connolly, Thomas F.

A ruiToxt provided by ER

The Marketing of Information
D.C.: ERIC

Analysis Center Products and Services. Washington,
ﬁeu?iﬁmse on Library and Information Sciences, 1971 (ED 050 722).
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13 SUMYARY OF REQUIREMENTS FOR INFORMATION CONSOLIDATION

13.1 FuNDAMENTAL QUESTIONS AND FRAMEWORK

Information consolidation involves selection, evaluation, analysis,
synthesis, possibly restructuring and repackaging of information, as well
as dissemination and marketing of resulting products and services. The
efforts connected with these functions are complex, demanding, and costly.
However, the fundamental questions are not how (i) effective or (ii)
efficient are these functions per se, but:

1. What can an information consolidation unit do to assist an infor-

mation user in identifying, clarifying, or solving a problem?

2. What can an information consolidation unit do to raise the probability

that a user will find useful information with the least effort?

The questions form a foundation on which to build any and all information
consolidation units, if they are truly to do user-oriented information con-
solidation. The questions provide a philosophical and a practical, operational
framework for viewing the objectives, processes, and products, of information
consolidation units and for evaluating the successes and failures. These
questions, in effect, define information consolidation.

From such a foundation and framework follows the first and basic require-

ments for informetion consolidation: Study thy users. The users should be

studied before an information consolidation unit is started and during the

whole life cycle of the unit.
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13.2 OBJecTives OF IurForMATION CONSOLIDATION UNITS

A clear and specific scatement of objectives is required to answer the
question: Towards what specific ends is a given infurmation consolidation
unit to strive? If specific ends are not clear, the ways and means cannot
be effectively instituted, operated and defended.

In general, an information consolidation unit has the following objec-
tives:

To provide for information needs

* of a given group of users,
* in relation to their given probiems,

* with information from given subjects, or topics,

* contained in given information sources,

* evaluated , prepared, and supplied in a way that is appropriate to
that given group of users, and

* 18 accomplished under given economic constraints and other social,
cultural, and political requirements and values.

A specific statement of objectives requires a detailed study and speci-

fication of the aspects underlined above.

As time passes by conditions change. Thus, it is required to:

* institute a mechanism which will constantly monitor for possible
changes in environmental conditions and requirements, ugser needs and
wants, and the state-of-the-art of information work, and

* adjust the objectives and subsequently the operations according to

the changes.
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; 13.3 Processes AND ProbucTs

The basic processes in most, if not all, information consolidatiom units
are: selection, acquisition, evaluation, analysis and synthesis of infor-
mation with a view to the provision of a product or service, and their dis-
senination and marketing. The requirements for thase are summarized below:

1. Selection requires:

* a gelection policy (involving statement about users and needs;
subject, topic, or mission to be dealt with and type of informati n
sources and materials to be covered

* gelection aids and tools which will guide in selection and help
verification

* gpecification of a selection process (involving decisions on who
selects; procedures for judging intrinsic values of information in
sources; and procedures for judging demand and user appropriateness)

2. Acquisition requires:

* procedures for procurement of necessary information sources

* {n cases of no outright procurement: procedures for access to sources
e.g. getting on loan, photocopying pertinent sections, getting
permission to use them in another information systems, etc.

3. Evaluation requires:

* criteria for assessing the quality or intrinsic merit of information
(validity, reliability, accuracy, credibility, significance, etc.)

* criteria for assessing the information products and services

* procedures for achieving a consensus in assessments.

4. Analysis requires:

* gpecification of the topics in relation to which information will

be analyzed
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* a classfication scheme or a table-of-contents of the topic
for organization and systemization of analyzed information

* gpecification of procedures for extraction of the most relevant
and salient information or data

* assessment and verification of the extracted informacion or data
by evaluation criteria described &bove

* gorting of extracted information into given classes or headings

Synthesis requires:

* comparative arrangement and evaluation of extracted information

* derivation of a consensus and resolution of possible conflicting
information

* compression or merger of information into a structure and form
most suited for intended users and uses

* evaluation of the final product

Restructuring of synthesized information requires determination of

the mode in which the contents of information consolidation products will
be presented to users in a way that is most compatible with situaticn
and needs and that will enmhance the comprehension and assimilation of infor-

mation presented. More rjecificall', restructuring requires determination

* extent to which avatlahle content is to be incorporated
* degree of invariability of information as found in the original
(i.e., whether nes information vali-e is8 to be added)

* degrec of detail in information

* degree of ahanges In sequence of presentation relative to the original

* technical sophistication

252
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* temporal presentation

* edirorial qualities

In restructuringprinciples of eZfective technical writinmg and scaling to

audience have to be followed.

7. Packaging and repackaging requires determination of a media and

format in which an information consolidation product will be presented to
enhance its potential use, comprehension, assimilation, and recall. Media
choices for packaging are:
* print media: print-hard copy and print-microimages
* audiovisual media: visual media-still images; visual media -
moving images; audio media; and any combination of the three
* electro;ic media
* interpersonal cc: .act
In packaging formats the requirement of effective formating should be
followed in terms of:

* readability (comprehension where reading is involved)

* viewability (comprehension where viewing is involved)

* audibility (comprehension where listening is involved)

* jdentifi ability (cognition and perception of key information elements)
* mpnemonics (visual or audio association, particularly for recall)

8. Dissemination requires determination of the channels by which infor-

mation products will be delivered into the hands of users. (Often packaging
and dissemination may be combined). The choice of channels is among:

* in.erpersonal delivery

* grcup personal delivery

* gtrategic placement

* in-house dissemination
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®
®

*

mail
local depository

nevspapers

* broadcasting; radio and TV

* telephone

* computer networks.

9. Marketing requires determination and integration of procedures for:

* market research and analysis

* gegmentation of users into groups with similar characteristics.

values, needs, and information benefits

* development and targeting of information consolidation products

to given user segments

* uyser education

* promotion

* evaluation.

10. Choice of products: possible information consolidation products

{uclude:

*

new announcements, newsletters

pamphlets, brochures. question-answer sheets

monographs, technical reports

critical reviews, state-of-the-art reports, and handbooks
technical guides and "how-to" booklets

operational or maintenance manuals; specifications; - tandards
recurring summaries of advances in a topic; short textbooks
market reports; industry reports

statistical condensates, cross-tabulations, or correlations
briefings

radio or TV shows

e /
1

3

1




B

e ] ~267- :
z * comic strips, photonovels 1
fi * wall posters
éf ®* lectures, tutorials
* demonstrations, exhibitions
s * question-answer sessions
; * information 'hotline'
* prerecorded telephone messages
* referral(with assessments of the referred to party or organization) j
* video newsletter ]
* agudiovisual presentations (packages)
* yideotapes, videodiscs for training )
* computer online searching and manipulation of output
* viewtexts, teletexts
13.4 ConnecTiON WITH OTHER INFORMATION SYSTEMS 1
Any and all information consolidation units require a carefully laid
out connection with a number of other, larger information systems, services or
networks. This is because nc unit can be self-sufficient in respect to all
information it needs or all information processing (indexing, data compilatioms,
etc.) that has to be done to serve as a base for selection, analysis and

other processes.
Strong connections with a library (or libraries), informstion centers

and other information systems at home and abroad are required in order to

provide for:
* access to primary literature which will not ba procured
* access to indexes and other secondary sources for searching not

procured




photocopying services

* gearching for and procurement of specific items through information
brokers

* procurement through jobers to fill orders

* i{nterlibrary loan services

* computer services

* online network connections

13.5 SPoONSORSHIP

An information consolidation unit requires either an outright, direct
sponsorship (host) or a very close working connection with a subject or
mission which in effect constituted an indirect sponsorship. An information
consolidation unit cannot function without a working relation with a broader
organization or mission, if for no other reason that the complexity
of processes and products (outlined in the previous section) requires
expert subject support and advice which cannot be possibly duplicated within
the unit itself. A big problem of any and all information consolidation units
is to establish a working relation with subject experts. That is one of the
most imporant roles of sponsorship. Direct sponsorship in a host institution
requires at minimum:

* clear specification of lines of authority and responsibility in rela-

tion to the information consolidation unit

* placing the unit so as to enable a working relationship, particularly

with subject experts, within the broader organization

* giving the unit a status which will sustain such a working relation-

ship and induce subject experts to work with the unit.
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Indirect sponsorship requires at minimum:
* clear specification of the lines of cooperatio., particularly emph -
sizing the benefits for each of the parties involved
* placing the unit so to enablé a working relationship and cooperation
'1ith subject experts
* gtressing the benefits of cooperation in order to sistain the working
relationship and get subject experts to cooperate.

An information consolidation unit is required to:

* justify its existence and continuation to the sponsoring organization
* demonstrate its usefulness and value
* have a built in mechanism to detect and even anticipate changes
in interest and plans of sponsoring organization and adjust accordingly.
Connection with a sponsoring host (organization or mission) should also
enable an information consolidation unit to set its topic and coverage either
not too specifically or not too broadly, as in either case the audience would

tend to become tco small,

13.6 FINANCING

Financing and staffing are the most difficult and vulnerable aspects
of information consolidation units anyplace. Information consolidatiom
is a costly proposition whic: requires adequate and sustained financing.
The financial requ’'rements are for:

1. Planning Costs:

* feasibility studies
* yger studies - marketing research and analysis

* desizn

781




2. Launching Costs:

* development of functions, products, and services
* deployment and testing
* development of market and marketing
* investment in facilities, tools and equipment
* gtaffing and staff training and education
3. Operating Costs:
* galaries for a director, professionals and supporting staff
* fees for consulting experts
* cost of procurement or access to necessary information sources
* expenses incurred in given functions
* marketing expenses
* continuing education expenses for staff

Financial outlays to cover all of these expenses can be considerable.
It is not unusual then to seek and eatablish composite funding.

For the planning and launching costs,financial assistance from national
and international organizations (outside of direct sponsoring or host insti-
tution) is indispensable. Such assistance is necessary for a period from
one to three years. A good proposal is required to secure the assistance,
which in turn requires considerable and careful preliminary work. A good pro-
posal shows the need, justifies the approach taken, describes methods, and
demonstrates competence for carrying out the tasks, ‘i.e. follows criteria
described in Sectiomn 7.3.

For the operating costs,the unit has to rely on financial support from
the sponsoring or host institution. In some instances, this support amounts

to a full subsidy. However, in many other instances,after about 3-4 years

. from launching,cost-recovery programs have to be instituted in order to
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recover costs in part or even in full. The unit may have to become nearly
self-supporting. In those cases,careful consideration has to be given to:
* pricing policies and price elasticity
* ;preading the operating costs over a sufficiently large number of
users, so that economy of scale may be working (low fees over large
numbers = adequate revenues)
* gtrictly controlling and minimizing internal expenditures and maximizing
the efficiency of operations
* pooling of resources with other information systems; establishing of
resource - and operation-sharing.
Financial problems require realistic planning, such as starting at (i) a
modest level with (ii) cautious and judicious function and product development,
(1ii) immediate stress of marketing. and (iv) involvement of experts from

host institution at low or deferred cost.

13.7 STAFFING

Many information consolidation units are small, some are even operated by
only one person. The staffing requirements mentioned below may have to be
concentrated in one or few persons. Thus, these requirements may have to
be translated into required expertise rather than treated as a required number
of persons. Staffing requirements are:

* a director having management and representational capabilities, and

a visionary outlook

* professional(s) with information expertise

* professional(s) with subject expertise (internal or external consul-

tants or collaborators)

* gupporting technical personnel as needed for given technical jobs.
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The requirement is not to have necessarily both, the information pro-
fessionals and subject experts within a unit, but to have access to subject
experts as needed. That is, as already mentioned, quite often a tough
requirement, because of time pressures on the subject experts. Thus, the
requirement is to make every possible effort to use subject experts effec-
tively, save their time as much as possible, and make their collaboration as
easy as possible for them.

However, reliance on outside and part-time collaboration can go only so
far. No unit can operate on part-time staff alone. Full-time professional
staff is a necessary requirement, how many depends on the size of the effort.
It is better to have information professionals as full-time,and subject
experts as part-time staff, than vice versa. The best choice is, of course,
to have both full-time, but that is difficult to achieve in most instances.

These are the minimum requirements for attracting and keeping permanent,
competent information staff: .

* adequate compensation, comparative to compensation given to other pro-

fessionals in the organization

* jcb status (e.g. civil service scale) equal to other professionals

* benefits equal to other professionals

* opportunities for training and further professional development

* working conditions under which professionals can exercise their

competence, comparable to working conditions of other professionals.

Staff training is a necessity. However, such training requires a con-
tinuous program of professional development, This can take many forms:
institution of in-house courses and lectures; sending people to outside
courses, meetings, conferences, lectures; cooperation with professional

associations or acadewmic institutions in starting and carrying out
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continuing education courses; subscriptions to professional literature and

periodic discussions of readings, etc.

13.8 LiFe CycLe OF AN INForMATION CoNsoLIDATION UNIT

Human organizations are living systems. 1In that sense, an information
consolidation unit can be considered in relation to thc phases or stages
in the cycle of its life: from inception, to birth to adolescence, to adult-
hood and possibly to death. Each life phase has different requirements
as discussed below. Adaptation of these requirements are made from Valls
(13-5).

1. Preplanning or idea phase (inception). Covers the period from the

time that someone has the idea for establishing the unit until a proposal
for assistance is sent to a national or international organization. Requires:
* detection of a need and problem: that it actually exists and that
it is not just an assumption
* definition of a subject or topic to be covered
* definition of types of users to be served
* determination of the size of the effort
* outline of the methods and approachea to be used
* drafting of a pre-proposal and testing the ideas with as many people
as possible

* gecuring the backing of a host organization for the future unit

* gearching for a funder for assistance, conferring with that organization,

adjusting the proposal to requirements of the funder.

2. Planning phase: (incubation), This covers the period from the time

O 1 proposal is accepted to the time a unit is physically launched. It requires:

ERIC
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recruiting and training professional staff

* gsecuring a location and facilities of easy access for experts and
users

* gecuring expert consultation

* dealing with the management aspects, including lines of authority
and responsibility

* conducting a user study and market analysis

* establishing an advisory board and using it

* drawing up a full definition of choice of subject or topic covered and
of the size of the effort

* getting the necessary tools and equipment

* designing processes, products, services, and preparing specifications for

assoclated evaluative criteria and working procedures

* planning of marketing,including evaluation of products and services

* testing and adjustments

* establishing connections with other information systems.

3. Launching phage (birth). 1Includes the period extending from the announce-

ment of the services until the time when users start reacting. Requires:

* effort to create a wide awareness of the units existence and of the
potential benefits to be derived from using its products and services

* promotion, user education, travels, visits, demonstrations, etc; in order
to achieve high -visibility and open lines of communication

* -launching all operations and producing first products and services

* immediate positive (non-defensive)reaction to any
questions, complaints, ~viticisms

* strenztheqins connections with experts

* continuing staff training with adjustments as necessary




* reporting to funder
* gshowing results to sponsoring organization.

4. Adjustment or first operatioril phase (infancy). Covers the

period extending from the first user reaction to the provision of products

and services and to the satisfactory execution of routine operations. Requires:
* evaluation of user and market reactions

* ghake-down of all operations, and adjustments as necessary, reassign-
ment of staff
increased attention to quality control in all operations, products
and services
creating trust and confidence in users
strengthening connections with other information systems: routine
conduct of exchanges and resource - and operation - sharing
expansion of marketing
consideration and development of new products
showing results to professional colleagues
showing benefits to sponsoring organization.

5. Expansion or second operational phase (adolescence). Covers the period

extending from the attatrment of full operations status to the achievement of a

relatively high growth rate. Requires:

* continuing evaluation and reevaluation and initiation of necessary
changes

* ghifting attention from routine operations to continuing and inten-
sified marketing and recurring contacts with increased numbers of users

* increased attention to efficiency of operations, minimizing costs and

maximizing performance
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* launching of new products and services

* opening avenues to new users (late adopters and laggards)

* preparing cost-recovery programs and

* reexamination (and if necessary readjustment) of relations with sub-
Ject experts; seeking of new groups of experts on a rotational basis

* rotation of advisory board

6. Self-gufficiency or third operational phase (maturity). Covers the

period f.om achieving relatively full market potential (high growth rate) to
the battle for continuous existence and survival, and to relative lower growth
rate or even steady state. Requires:
* continuing evaluation, reevaluation and adjustment to changing environ-
mental conditions and changing user needs
* achieving financlal cost-recovery programs as planned, adjustments
as necessary
* launching new products and services; improvement of old ones; mandatory
abandonment of less useful products
* increasingly cultivating user contacts and trust; leaving nothing
to routine with users
* new training and professional development efforts for new staff:
continuing education for all staff
* continuing marketing, but with new marketing approaches.

7. Possgible discontinuance (death): an information consolidation unit

can be terminated of its own accord because of inadequate budgets, performance,
and/or internal failures, however, there are cases when the unit 1s closed.
because of other objective reasons such as:

* gponsoring or host organization changed interests as to subject or

topic and the information is no longer needed




* the pace of the activity in a technical area of information cover-

age slackens i.e there is no information to consolidate

* the information became available within reach of the user community

on its own

* the urgency of information needs has gone.

13.9 EvaLuATION

Evaluation of products, services and operations of an information con-

1.

solidation unit is required on a continuing basis.
The criteria that users tend to apply in evaluation of information products

are discussed in Section 7.6. Briefly, the users place value on:

Quality of injormation ( or data) provided (precision, accuracy,
credibility, recency).

Scope of information provided: (completeness, comprehensiveness,
coverage of topic).

Appropriateness to their need or request (fitting the need, level,

language, sophistication; degree of spurious information and infor-
mation overload; understandability; ease of use).

Hassle in getting the information (timelag , paper work, ease of
access, red tape, support received).

Costs includ. .z direct price paid, hidden costs in using the product

or service, time required in assimilation of information.

Ranking in priority of any of these criteria may differ from user to user

and from time to time, thus, user evatuation is not a fixed 'number' or value

in space or time in relation to a given product or service. These 'floating'




evaluation patterns should be recognized, thus many and continuing evalu-
ations need to be done to recognize some predominant direction or recurring
pattern.

Instruments designed for evaluation by users should include inhe enumerated
(and possibly other) user-valued factors rather than those dealing with inter-
na) concerns of a system or organization.

However, the ultimate evaluation by users should not be considered in terms of
any of the aspects that deal directly with a given information product or
service. The ultimate evaluation is in terms of the benefits received:
increased productivity; increased well-being; better life; more comprehensive
understanding of a problem, action, or consequence; more certainty in decision
making; easier actions; promotion; healthier surroundings; etc. etc. All
of these are benefits that are very hard to pinpoint, uncover and for the
most part impossible to quantify. Non-economic or non-monetary values are
often present (as discussed in Section 3.6.). Thus, an ultimate evaluation
requires consideration of these aspects.

There is a general agreement that the value of i{nformat.on is extremely
difficult to quantify, and where quantification is attempted it can be
gone only through indirect estimates or anecdotal evidence, but, unfortunately,
not through direct observations and the determin-tion of a cause-effect link.
The present state of methodology simply does not allow for true quantification,
and for rigorous valid and reliable observation of economic cost-benefits or of
information products and services ,even though they may be required and
desirable. Search for cost-benefits is a search for some estimate or other,
often of an almost speculative nature.

These factors contribute to the success . f an information consolidation

unit.

1. Sound undetstandigglgs users:evaluation of user and market needs,




=279~

wants and dynamics; ability to fit with those needs and adjust
to dynamics.

2. Relative uniqueness of products or service provided - in their

features, reliability, access, costs, appropriateness and efforts.

3. Relative technical superiority - in accuracy, timeliness, complete-

ness, consistency, packaging.

At the end, the rate of satisfied customers in proportion to the cus-
tomers served, or even better: in proportion to the total number of
customers that could be served in a given segment, may be the most appropriate
and achievable evaluative measure.

Over a decade ago (in 1970) in surveying the effectiveness studies of
information analysis centers (IAC) in the USA, Wooster (13-7) listed these
criteria which may also be applicable at present, at least to some extent,
to the evaluation of information consolidation units (Wooster warned that
these are randomly listed without assigned priorities):

"1. What percentage of possible users does the IAC serve?
2. What is the cost of making a search?
3. Does the retrieval system provide the proper amount of exhaustivity
and selectivity per dollar and per request?
4. What are the econzmic or "opportunity" costs that would be incurred
in the absence of IAC?
5. Do scientists [users] in the field believe that the IAC meets their
needs?
6. To what extent do references to the service provided by the IAC
occur in the literature of the field?
7. Output of specialized reports.
8. Professional qualifications of manager, staff.
9. Does it meet the specific needs of the sponsoring agency?
10. Percentage of repeating users. Are these regularly surveyed to
determine adequacy of information provided?
11. Vere prospective users surveyed before center was started?
12. What alternative sources of information would be available to
users if, Heaven forbid, the IAC were abolished?
13. How much interaction is there betweeen users and IAC staff in
formulating questions and evaluating answers?
14. ' Incest Quotient' (IQ): Does the IAC have an outside advisory board?
Does it use them or are they just window-dressirg?
15. IQ continued, What are their relations to other IAC's? Do they
refer questions to other IAC's, receive questions from them?




16. Still more IQ. Do they exchange computer programs, vocabularies
with other IAC's? 1Is there any attempt at networking? If so,
which IAC initiated it?

17. Are the detailed unit operations - acquisitions, indexing,
abstracting, storage, retrieval, output formatting, etc. efficient?
How well do they know their unit costs? How do these compare with
other IAC's?

18. What is the rate of use of doouments and other information resources
involved in the center?

19. How willing are the customers to pay for the service provided?

20. Which came first - the IAC or a demonstrated need for its services?

21. How sharply defined is the field that the center covers?

22. Does the center take advantage of available services for information
retrieval, including other IAC's?

23. 1Is the storage system rearnnable in view of the available hardware
and size. Does the IAC strike the proper balance between computer-
philia and phobia?

24. Are micrographic storage and dissemination methods used wisely?"

13.10 AnaToMiES OF FAILURE

In the examples presented in other Chapters we have been dealing with
either possible or successful applications. Here we will deal with
factors that contribute to failure of information consolidation. Failures’
in any information system were never as much analyzed as successes, thus
there is so much legs to draw from.
However, there is some consensus as to what may contribute to failure:
* No market for product or services
* Market is dynamic, product or service is not
* Product and services designed for information specialists or librarianms,
not users
* Same service or product available elsewhere under better conditions
* Price is too high; hidden costs in use are too high; too time consuming
to use

* Difficult to ontain, access, use; casier to be without information

than use products or gervices of the unit
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* Lack of direct link wit’ an information producing or 'consuming'
institution (operating Jaboratory; research and development facility;
health, agricultural...agency, etc.) and consequent inability to
stay in the forefrcut of the interests of technical community

* Related technical programs are terminated and no adjustment to other
programs can be made

* Lack of effective director

* Inadequate staff; or too small a staff

* Inadequate economic and technical support and resources; budget is
too small

* Vis major: wusually political upheavals.

Also over a decade ago (in 1968) the U.S. Committee on Scientific & °

Technical Information made a study of the failures of certain information

analysis centers (13-2). The conclusions are worth recounting:
" A center in operation for 1 1/2 to 2 years was reviewed by the

sponsoring agency along with other centers for its performance

according to six criterla: acquisition program, inputs to an

abstracting and indexing publication, effectiveness and

efficiency of internal operations, quality and utilization of

the Advisory Board, output of specialized reports, visibility,

and penetration of user community. The subject center was

rated low on all counts. The local management situation of the

center was such that substantial improvemen* could not be expected

in the immediate future. Accordingly, the center was closed

down, and its file returned to the sponsor to be relocatod at

another facility.
|
|
\
|
|
|
|

A center active for fifteen years under multiple agency support
had provided excellent literature support service in the tech-
nical area considered the most important when the center was
established. The center had no direct link with any laboratory
or operational R & D facility and thus was insulated over time
from the changing interests of the technical user community.
The center found it difficult to shift to new technical areas
in response to evolving sponsor and user requirements. When a
tight budget caused the sponsors' agencies to review carefully
their roster of projects all sponsors placed this center low on
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the priority list. Basically unwieldy, the multiple fund-
ing arrangement by research organizations offered no single
enthusiastic advocate of a center vhere most of the users
were applications oriented.

A center started its own information analysis activities
without sponsorship, because of the director's strong scien-
tific interest in the subject. His high professional repu-
tation in the field, and the center's potential for serving
the general user community led to sponsorship. However, the
agency division which provided the initial funds had only
limited tuuds to permit the center to develop a complete
program. Accordingly, responsibility for support was changed
to a different agency division.

There were at least three factors which, in combination,
brought about the closing of this center:

1. The division personnel as research oriented program
adainistrators, did not feel the need for the i~forma-
tion and data the center was providing to bench
scientists and engineers.

2. The center was not funded at a level sufficient to
enable it to prepare state-of-the-art studies and to provide
critically evaluated reponses to inquiries. If these
products and services had been forthcoming during the

start-up period, the program division might have seen
the value of continuing the center.

3. The attempt to transfer funding to the program divi-
sion came in a tight budget period. The division
has not made any plans to assume the funding.”
In summary, information consolidation requires not only a study of

options and successes but also of failures.

13.11 CowncLusION

The general aim of this Handbook is to contribute to the art of infor-
mation handling by trying to provide a better understanding of concepts,
processes, and options of specific information practices called information
consolidation which are leading to a widening of the population of users

served.




The Handbook provides a general model of what is meant by,and what
is involved in,information consolidation. This model is in effect
sunmarized in this, the last Chapter. No doubt the model can and should
be refined or modified, particularly when it comes to specific instances,
subjects, environments and iuplesmentations. In other words, the model
offers only a general framework for ,and a description of options in, infor-
mation consolidation, but not prescriptions. In each specific case of
implementation, astute judgements and creative decisions have to be made
on the specific information consolidation practices, products and services

as appropriate to specific users, requirements, and envirormental condi-

tions.
Information consolidation is neither a panacea for information needs
and problems in development nor a substitute for many other information
efforts. It is just one approach in the whole spectrum of information
practices needed for various aspects of development. However, inforration
consolidation is a very effective approach to the fulfilment of specific informa-
tion needs for evaluative and synthesized information and to the service of the
unserved. As the examples in this Handbook have shown, information consol-
idation is applicable to highly sophisticated users - scientists, engineers,
managers, policy-makers, as well as the users of lesser sophistication -
workers, villagers, achool children. The choices are wide. They can be
made only on the basis of priorities and values in specific developmental
efforts and environments.
Information transfer and communication have proven to be essential for

development, for social change. In turn, information consolidation has

proven its high effectiveness and potential for information transfer and
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communication. Regardless of its complexity, information consolidation
should be given a high consideration in the institution or refinement of
information efforts serving development.

Yes, information consolidation is complex. But, it involves complexity
in processes only, whereas in products and services it offers simplicity
and appropriateness. This is the secret of the value and high potential

of information consolidation as an information transfer mechanism in

development.
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EXAMPLES OF INFORMATION ANALYSIS CENTERS AND THEIR PRODUCTS

As suggested in Chapter 8, information analysis centers exist in a wide
variety of subject areas and missions. A sample of such centers along with some
of their methods and products (as far as these oould be determined from
materials received by the authors) are given below:

l. Science
Cambridge Crystallographic Data Centre
University Chemical Laboratory

Lensfield Foad

Cambridge CB2 1EW, England

Method: journals and abstracts of two major crystallographic conferences
are scanned, relevant articles copied, and bibliographic and other
data abstracted and transferred to a computerized file which is
used in critical evaluation of the numeric data

Products: series of standard reference volumes called Molecular Structures

and Dimensions which include numeric data compilations

2. PEngineering and Technology

(1) Asian Institute of Technology
(four information centers listed below)

P.O. Box 2754

Bangkok, Thailand
Method: provides advanced education in engineering, science, and




(l1a)

(1b)

allied fields through academic programs and research; problem

oriented approach aimed at finding appropriate solutions to
Asian problems through the four specialized centers
General Products: A Guide to Setting Up a Technical Information

Service Unit; Division of Energy Technology's illustrated

booklets in English and Thai; Information Update; see also
other divisions below

Asian Informaticn Center for Geotechnical Engineering
Method: acts as a clearinghouse for information on soil mechanics,
foundation engineering, rock mechanics, engineering geology,
earthquake engineering, highway engineering, soil science,
groundwater hydrology, and related fields
Products: AGE news (a newsletter giving information on future events,
new publications, on-going projects, ceports by liaison
officers in manv countries, news of AGE's operations, etc.)

AGE Current Awareness Service; Asian Geotechnical

Engineering  Abstracts (abstracts cf geotechnical

publications originating in Asia; abstract includes author,
title, source, abstract, and keywords); state-of-the-art
articles written by specialists on geotechnical engineering
topics; AGE Digest (printed version of computerized data
base, classified by the International Geotechnical
Classification System and published in a series of booklets
corresponding to the various classes)
Environmental Sanitation Information Center
Method: attempts to find ways of bringing relevant information to
rural users with little education; is working to build up a
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comprehensive collection of documents in the field of
environmental sanitation; is establishing contacts and
cooperation with existing centers, organizations, and
individuals in the field in an endeavour to0 meet the
information needs of developing countries not being met by
other information facilities |
Products: bibliographic bulletin, quarterly newsletter Enfo |

presenting news of relevant activities in various parts of

the world, current research and results, information

sources, recent and forthooming events, annotated list of

documents received, and announcements; Environmental

Sanitation Abstract: Low Cost Options; an anmial

technology review; occasional simple brochures; booklets
translated into various languages
(1c) International Ferrocement Information Center
Method: serves as a clearinghouse for information on ferrocement and
related materials; attempts to collect information on all
forms of ferrocement applications, either published or
unpublished, and to repackage and disseminate this
information as widely as possible through its publication,
reference, and reprographic services
Products: Journal of PFerrocement oontaining papers on research
development, applications, techniques, ani'otated
bibliographies, news, notes, information on international
meetings, and book reviews; state-of-the-art monograph,

Ferrocement by R.K. Paul and R.P. Pama; Ferrocement and Its
Applications: A Bibliography, classified acoording to
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subject; a number of “"how to do™ booklets (for example,

Ferrocement Grain Storage Bin, an illustrated booklet

showing two designs of grain storage bins and describing
details of oconstruction in non-technical language by P.C.
Sharma and V.S. Gopalaratnam); reprints of report, The

Fotentials of Ferrocement and Related Materials for Rural

Indonesia: A Feasibility Study by R.P. Phomratanapongse;

pamphlet FOQUS, in many languages, introducing ferrocement
as a form of concrete useful in constructicn with a minimum
of skilled labor
(1d) Renewable Energy Resources Information Center

Method: attempts to improve awareness of available information on
renewable energy resources and to clarify the applicability
of existing appropriate technologies; solicits information,
news items, and state-of-the-art papers from readers in an
attempt to build up a comprehensive collection of documents
in the field of renewable energies; attempts to answer
renewable energy questions in terms of appropriate technology
as judged by expected user requirements; is establishing
contacts and oooperation with worldwide organizations and
centers active in solar and other renewable energies, giving
special emphasis to relations with institutions, firms, and
3 " individuals in tropical Asia and the Pacific; attempts to
‘ determine and meet information needs in that region by having

potential users camplete questionnaires
Products: RERIC News, giving news of activities at the center and
around the world, annotated listing of publications
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received, on-going projects, new equipment, coming events,

announcements, etc.; Renewable Energy Review Journal

containing state-of-the-art and review papers of high
quality but at a modest academic level; Abstracts of AIT

Reports and Publications on Renewable Energy Resources;

brochures or booklets in English and various local languages
such as Solar Rice Drying, an illustrated booklet giving

design and construction details in a simplified way to be
applied at the local level; may translate other publications
into several Asian languages
Clear inghouse on Develomment Communication
1414 22nd Street, N.W.
Washington, D.C. 20037 USA
Method: maintains a specialized oollection of print and non-print
materials; provides referral services plus materials and
information on developments in application of communication
technology to development problems

Products: newsletter, Development Communication Report covering recent

worldwide develogment activities that use communications
media (for example, "To and From the Field: Commnications
and Agriculture” in a recent issue); a series of project
profiles, two-page descriptions of communication projects
dealing with problems in the development sectors of
agriculture, nutrition, population, health, education, human
resources, and integrated development (for example,

Satellite Application for Public Service: Project




Summaries) published to increase acoess to information on
projects in the developing world which other countries may

want to consider adapting to their problems; a series of
information bulletins treating in depth and usually on a
comparative basis, the applications of commnications media
to major sectoral and multi-sectoral development problems
(for example, Tele-Niger: Adapting an Electronic Medium to

4 Rural African Context); films; audio and video tapes;
special reports (for example, Bducational Technology and the
Developing Countries: A Handbook, available in French and
Spanish)

(3) Concrete Technology Information Analysis Center

U.S. Army-Engineer Waterways Experiment Station

Box 631

Vicksburg, MS 39180 USA

Method: gathers, analyzes, evaluates, condenses, and publishes reports

on concrete technology

Products: state-of-the-art reports (for exarple, "Factors which
Influence the Deterioration” of Concrete in Dams and
Measures for Prevention of Deterioration by Bryant Mather);
Sumary papers (for example, "High Strength, Righ Density
Concrete®™ by Katherine Mather); miscellaneous papers (for

example, "Concrete for Earth-Cooled Structures® by James E.
McDonald and Tony C. Liu)

(4) Electronic Properties Information Center
Purdue University

2595 Yeager Road
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West Lafayette, IN 47906 USA
Products: data sheets, special study reports, interim reports,
computer generated bibliographies, bulletins,
state-of-the—-art reports
(5) Institute of Electrical Research

Department of Technical Informat:on

Apartado Postal 1239

Cuernavaca, Morelos

Mexico

Method: selects information in a number of areas of electrical
engineering fram around the world; has staff of about a dozen
engineers and a half dozen librarians; engineers work with the
300 professionals within the institute and regularily visit
electrical institutions around the country; services organized
according to external and internal users; engineers primarily
oriented to external users, librarians to internal users;
external services organized around some subject (for example,
motors and generators; transformers; plant construction; plant
operation; geothermal energy; etc.); electrical engineers
visit plants and centers in these subjects, interview users,
and provide three basic services: 1) current awareness, 2)
retrospective searching of data bases available through
Mexico's SEOOBI online system (connected to Lockheed, SDC, and
other data bases) with results screened and only the most
relevant sent in a folio including a short abstract
swmarizing all retrieved documents, and 3) question
answering (provision of specific facts, addresses, data, etc.
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obtained fram searching various reference tools or
consultation with specialists)

Products: current awareness bulletin Referencias in subject areas

mentioned above—each comprised of about 3-4 annotated (in

Spanish) citations «f relevant articles selected from the

journals, proceedins, reports, etc. received by the

institute 1library (upon request users are furnished with

copies of articles lisited in the bulletin); translations (or

reprint, if in Spanish) of an article deemed of interest to

users often included with Referencias

(6) International Irrigation Information Center

P.O. Box 8500

Ottawa, Canada

or

Volcani Center

P.O. Box 49

Bet Dagan, Israel

Method: brings together experiences of diverse groups working in
irrigation; extracts information to produce structured
abstracts with systeratic, pre-set format but does not
critically evaluate information currently; provides
photocopying, translacion services, and information aimed at
enhancing irrigation progress, especially in developing
countries; solicits comments from users

Products: abstract journal aimed at helping readers assess the value

of the original material before they seek it out;

o
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state-of-the-art review book series (for example, Quality
of Irrigation Water); handbook Small Scale Irrigation by

‘Peter H. Stein; newsletter Irrinews in English and Spanish;
directories; catalogues; guides; Irricab: Current
Annotated Bibliography of Irrigation; fliers

International Technical Informa:ion Network

Office of the Director, Develop.ng Countries Staff

Suite 620, 425 13th Street, N.W.

washington, D.C. 20004 USA

Method: ocooperative association of information organizations
sponsored by USAID and organized by the National Technical
Information Service of the U.S. Department of Commerce to
expedite transfer of U.S. scientific and technical
information and to make information originating in developing
countries as accessible in these countries as technology from
developed countries; holds conferences and workshops

Products: abstract newsletter with guest editorship editions by member
agencies

Machinability Data Center

Metcut Research Associates, Inc.

3980 Rosslyn Drive

Cincinnati, CH 45209 USA

Method: analysis by experts of data extracted from articles, reports,
tests, etc. and repackaging into various products

Products: Machining Data Handbook; MDC Machining Process Series

including Machining: A Process Checklist; Nontraditional

Machining Guide; Chemical Machining: Production with
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Chemistry; Low Stress Grinding for OQuality Production;

Group Technology: An Overview and Bibliography; data

compilations; computer programs; programmable calculator
strips; Machining Friefs ocontaining technical notes (for

example, “Small Hole Manufacturing® in a recent issue) for
use in shops and ind stries plus announcements of interest
(9) Mechanical Properties Data Center
(9) Battelle Laboratories
505 King Avenue
Columbus, OH 43201 USA
Method: continuously acquires, reviews, and analyzes documents from
government agencies and contractors plus published and
unpublished data fram private industry, research centers, and
universities; extracts data from relevant documents and
enters it into camputerized data bank (bank consists of
measured test results and descriptive information for over 1
1/2 million mechanical property tests, including non-numeric
descriptors related to material processing, fabrication, test
procedures, composition, and other pertinent variables);
retrieval and dissemination of mechanical properties of
metals and alloys
Products: Structural Alloys Iandbooks plus supplements; Aerospace

Structural Metals Handbook plus supplements; Alloys Cross
Index
(10) Metals and Ceramics Information Center

Batelle Laboratories

505 King Avenue
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Columbus, Ghio 43201 UsA
Method: calling upon the knowledge of scientists and engineers
throughout the Battelle staff, acquires, reviews, analyzes,
evaluates, and extracts documents for input into data base;
disseminates timely &¢nd authoritative information on the
characteristics and i1ses of advanced metals, ceramics, and
selected composites; provides advice and assistance; provides
access to over 100,000 analyzed and indexed reference
scurces; as needed by users, does in-depth review and
analysis of technical literature in highly specified areas,
compares foreign and domestic technology, organizes
conferences and symposia, and publishes proceedings; includes
user evaluation sheet in all publications for user feedback
Products: handbooks/databooks (for example, Damage Tolerant Desir n
Handbook and Engineering Property Data on Selected
Ceramics); state-of-the-art reports (for example, “Cracks

at Structural Holes"); conference proceedings (for example,

Proceedings of the 1978 |Triservice Conference on
Corrosion) ; critical reviews or technology assesaments (for

exarple, A Review of the Status, Selection, and Physical

Metallurgy of High Strength, Low-Alloy Steels); CAB Current

Awareness Bulletin, a digest giving important facts and

data from articles or reports being abstracted; summaries
of important developments in metals and ceramics technology

(11) National Academy of Sciences (NAS)

National Research Council (NCR)
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2101 Constitution Avenue
Washington, D.C. 20418 USA

Method:

Mvisory Committee on Technology Innovation (ACTI) of the
NAS/NCR's Board on Science and Technology for International
Development (BOSTID) seeks out, investigates, and publishes
reports in science that are original, unconventional, exotic,
or neglected (including innovative subjects that ocould
benefit developing countries); ACTI generates and reviews
ideas for new studies and selects the most relevant ones
based on such criteria as potential henefit to developing
countries (especially the rural poor), practicality.
scientific  soundness, interest to USAID missions,
innovativeness, and appropriateness for NAS treatment; ACTI
helps staff select chairpersons and panelists for ad hoc
panels to do studies (each panel is uniquely qualified for
its topic, including representatives from a wide array of
disciplines plus researchers from developing countries);
panel me2ts once or twice to debate topic, draw conclusions
about its relevance to developing countries, and consider the
research or testing needed for application; reworked drafts
are edited, returned to panel for review, and, before
printing, further checked by independent reviewers for
campleteness, scientific validity and balance; ACTI and staff
ensure reports are accurate, clear, well illustrated, and
up-to-date; when rblished, copies of reports are sent to
USAID missions, appropriate U.S. embassies, foreign embassies
in Washington, and often to hundreds of universities,
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libraries, research institutes, and U.N. agenciec as well as
to technical assistance organizations in Burope, Canada,
Australia, New Zealard, etc.; NAS prepares press releases
about reports for news media; most reports include tear-out
mailers, 80 readers can obtain copies; ACTI tries to ensure
that repocts are acted upon by giving executive sumaries and
sumaries in French anc. Spanish (Arabic and Portuguese in two
cases), as well as using enough illustrations and captions so
messages can be understood at a glance, plus listing on the
reports addresses of specialists who can provide more
detailed advice or materials; BOSTID also provides workshops,
seminars, advisory teams, long-term programs special studies
in addition to thoee of ACTI, plus providing AID and other
interested agencies with access to the latest information and
thinking on development topics; NCR Project on Transportation
Technology Support for Developing Countries provides improved
access to information on planning, design, construction, and
maintenance of low-volume roads (information products
defined, produced, and transmitted via network of
correspondents in 67 developing ocountries who pramote
effective use of information in econtmic development of
transportation infrastructure, thus enhancing other aspects
of rural development tlrough personal interactions with users
in the field, conferences, publications, and several other

forms of communication)

|

state-of-the-art reports in conjunction with seminars (for

example, “Two~Way Commnjcations for Rural Hezith Services




in Developing Countries®); BOSTID reports (for example,
"Aquatic Weed Management: Some Prospects for the Sudan and
the Nile Basin"); ACTI reports offering guidance for
individual problems throughout the developing world (on
subjects as diverse as house construction, boat building,

energy, mutrition, renewable industrial rescurces, and pest ‘
control) generally aimed at stimulating ideas and *
introducing new topics to decision makers in goverrment,
administrators, research institute directors, researchers

in neighboring disciplines, wvoluntary groups, graduate
students, entrepreneurs, industry executives, and farmers

(for example, “"Underexploited Tropical Plants with
Promising BEconomic Value® and "The Winged Bean: A High

Protein Crop for the Tropics®)

(12) National Solar Beating and Cooling Information Center

(13)

P.O. Box 1607

Rockville, M 20850 USA

Method: maintains extensive files on all aspects of solar hot water
heating and computerized file of solar energy equipment
manufacturers and distributors

Products: booklets, for example Solar Hot Water and Your Home

Nondestructive Testing Information and Analysis Center

Southwest Research Institute

6620 Culebra, P.O. Drawer 28510

San Antonio, TX 78284 USA
Method: determines needs and structures searches; verifies search
strategies; searches NITAC/NIFILE, DOC/TRFILE, WFILE, and
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commercial files; forwards search strategies, printouts, and
annotations to requestors; continuously surveys open
literature of the world; oconsults technical staff of
Southwest Research Institute; maintains computerized
literature file on all aspects of nondestructive evaluation
plus access to other computer file; supports technical
conferences, conmissioned studies, etc.
Products: NTIAC Newsletter; custam bibliographies in response to
technical inquiries where information sought goes beyond
bibliographic citations; state-of-the-art surveys (foc

exanple, "Electromagnetic Acoustic Transducers”); technical
assesments and critical reviews tailored to user
requirements; NTTAC Handbook; Proceedings of the 12th

Symposium on Nondestructive Evaluation; report guides

(14) Plastics Technical Evaluation Center

Pictinmny Arsenal

Dover, NJ 07801 USA

Method: specialists reduce raw data to user's specifications and
supplement them with unpublished information which refines
and updates the published data; evaluate documents for
retention and if retained index, abstract, and put them into
data base

Products: PIASTEC  Reports giwing citations, abstracts, and
procurement information; handbooks (for exanple,
Engineering Design Handbook: Joining of Advanced
Composites)




(15) Regional Centre for Technology Transfer
Manickvelu Mansions
49 Palace Road, Post Bax No. 11°f
Bangalore 560 052 India
Method: scans journals, rerorts, books, and other information
materials; selects, &dapts, repackages, and disseminates
information to severel types of end users (policy makers,
planners, administrators, entrepreneurs, requlating agencies,
R&D institutions, and industrial development agencies) in
ESCAP (Boonomic and Social Commission for Asia and the
Pacific) region
Products: technical digests of information on activities of
developing countries in ESCAP region (for use in pramotion,
research and development, development of technological
capabilities, and new technological developments) in the
form of research round-ups, technical notes, etc. covering
areas identified as important by countries of the region;
answers to specific questions provided from information
collected and repackaged by the Technical Information
Enquiry Service; special publications (of materials
presented at workshops, seminars, or consultation meetinys)
« opecific sectors or subjects; newsletter describing
activities in technology develogment and transfer in
developing countreis of the ESCAP region
(16) Reliability Analysis Center
Rome Air Development Center
Griffiss AFB, NY 13441 USA

Y & -



(17
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Method: maintains and offers to users oamprehensive electronic
component reliability data and information plus direct
consultation, seminars, workshops, tutorial courses, and
search services

Products: critically evaluated data campendia (for example, Digital

Failure Rate Data); survey study reports; Reliablilty
Design  Handbook; Electrical Overstress/Electrostatic
Discharge (BOS/ESD) Symposium Proceedings; RAC Newsletter;
technical reliability studies (for example, Microcircuit
Wire Bond Reliability)

Small Industry Extension Training Institute

Yousufguda

Hyderabad 500 045 India

Method: library maintains wide range of books on econaomics, small

industry, management, finance, technology, etc. plus over
1200 periodicals; provides massive classified information on
several topics; attempts to assist in promotion and
modernization of small industries through training, research,
and consulting activities in the fields of amall industry
development, management, and extension; national
documentation center caters to information needs of amall
industry
Products: international meeting program announcements; massive
classified information on several topics enabling
preparation of lessons, feasibility reports, product
profiles, etc.
Soil Mechanics Information Analysis Center
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(19)

(20)

U.S. Army-Engineer Waterways Experiment Station
Box 631
Vicksburg, MS 39180 USA
Method: announces availability of rock and soil mechanics
information; abstracts and rates reports and may give brief
evaluation statements
Products: literature surveys, state-of-the-art studies, Evaluation
Statements and Abstracts of Recent Acquisitions on Soil
Mechanics and Related Subjects

Solar Energy Research Institute

1536 Cole Boulevard

Golden, CO 80401 USA

Method: plans and carries out research and commercialization

activities in solar energy technologies (active and passive
solar heating and cooling, solar thermal, photovoltaic, wind,
bicmass, and ocean thermal)

Products: national Solar Information Data Bank (to provide online as
well as other response modes for all areas of solar energy
information) ; brochures aimed at helping people £ind needed
information on solar energy technology; newsletters planned
to look at research areas, legal interests, and consumer
interests

Technical Assistance Information Clearing House

Meerican Council of Voluntary Agencies for Foreign Services, Inc.

(ACVAFS)

200 Park Avenue South

New York, NY 10003 USA
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Method: operated by ACVAFS—a confederation of member voluntary
agencies providing a forum for cooperation, joint planning,
and exchange of ideas and information in order to avoid
duplication of effort and assure maximum effectiveness of
relief, rehabilitation, and development programs of American
voluntary agencies; three standing functional ocommittees
serve as instruments for exchange and joint planning; ad hoc
cammittees are established as needed; member agencies use the
Council in joint approaches to govermental and
intergovermnmental institutions in dealing with refugee,
disaster, and development problems in the developing
countries; keeps files of information on U.S. voluntary
agencies, missions, and foundations and their overseas
development assistance programs; maintains relevant
directories, books, periodicals, and reports

Products: TAICH Newsletter; annotated bibliocgraphies (for example, A

Bibliography on Evaluation, Needs Assessment, and Project

Design for Owverseas Development Programs); annotated

acquisitions list; Country reports (for example,
Development Assistance Programs of U.S. Non-Profit

Organizations: Angola); TAICH Directory, indexed by agency

name, country, and category of assistance
(21) Technical Information Service
National Research Council of Canada
Ottawa, Ontario KIA 053 Canada
Method: experienced engineers analyze articles in international
technical publications selecting articles relevant to
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Canadian manufacturing oonditions and requirements and give

these articles descriptive titles; provide information needed

in decision making in order to advance technical and related
operations while reducing unwanted information

Products: Canadian Subject Retrieval Program (list of subjects from

air conditioning to woodworking mailed to executives for

selection of subjects of interest; list of selected titles

novering a 5-year period sent on each subject requested;

titles selected by clients sent by mail in the form of

technical articles called Tech Briefs); Canadian

Technological Awareness Program (manufacturers register
their interests and computer-selected individualized lists
of Tech Briefs titles are sent to them monthly; selected
items sent by mail); Canadian Audio Cassette Tapes (clients
supply cassettes on which speech-compressed audio messages
are recorded and returned for use in employee training,
motivation, etc.); Reference Guides; Canadian Government
Information Sources (listed by subjects of interest to
industralists)
(22) Technological Institute

Method: attempts to develop, adapt, and transfer new technology in
support of trade and industry via an inquiry service,
consultancy, testing, education, job training, and research

and development; highly flexible approach to probelm solving,
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tailoring activities to specific needs of clients (small and
' medium-sized industries and Danish authorities); various
departments address specific needs of certain trades such as
automotive, building, chemical, foundry, machine, plastics,
tanning, and woodworking industries; also addresses more

general problems such as automation, management, pollution
control, and working conditions; staff participates in
several technical assistance programs abroad, for example,
establishment (in a joint venture drawing on local expertise
in early analysis and planning staces and on Institute
know-how in construction and operating phases) of two
industrial training centers in Kenya and a school for cabinet
makers in Tunisia
(23) Technonet Asia (Asian Network for Industrial Information and
Extension)

Room 703, REIC International House

30 Orange Grove Road

Tanglin P.O. Box 160

Singapore 9124

Method: ocooperation of 13 organizations in 10 Asian-Pacific countries
to improve the quality and efficiency of production in small
and medium scale industries by sharing information and
technology, training of extension officers, holding workshops
and regional meetings for exchange of information, referral,
and interchange of extension and information personnel; gives
enphasis to application of knowledge oconcerning known
processes, methods, techniques, equipment, modifications, and
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approaches to existing operations effected by the tra-sfer of
technice. information and provision of industrial extension
services; supports state-of-the-art reviews; provides current
awareness services; establishes 1links with specialized
information sources; develops training in self-reliance and
direct networking; identification and motivation of
indigencus entrepreneurs and the appropriate education of
thuepemleinptoperuseoftedmlogical information
Products: newsletter, digest, pemphlets, films and other AV materials
useful to the extension worker; roving seminars on selected
industries (fruit and vegetable processing, wood furniture,
metalworking); a guide to setting up a Technical
Information Service unit; papers (for example “Technology
and Small Industry Develommt-m Premises” by Leon V.
Chico); Appropriate Technology Series (for exanple, Steam
Generator for Rattan Forming)
(24) TECHNOTEC—Technology Exchange Service
Control Data Corporation

P.O. Box 0

Mimneapolis, MN 55440 USA

Method: provides spur to new business by making existing technology
available on a worldwide basis; participants enter their
information into TRECHNOTEC data base, making it instantly
available to other users; users list their technology, both
itmfaaﬂeuﬂitmmhed,uﬂmrchthodaubasefa
varied business opportunities; data are not ocompiled by
administrators but provided by participating individuals and
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organizations; users offering technology for market submit
descriptions of ideas, existing processes, patents of
information about related procts, services, and expertise;
users seeking technology supply description of product or
service needed; when offers are no longer valid, they are
removed from file, ensuring current data; users search data
base by entering keywords related to information needed;
system matches custamer keywords to information available;
when data of interest located, user may request more detailed
information and the identity of the source; no previous
oomputer knowledge or experience required; customers charged
for amount of information they store on the file and for the
amount they retrieve; customers may access data base from
interactive terminals in their own offices, linked by local
telephone to the CYBERNET Services network in North MAmerica,
Burope, and Australia; THX and TELEX lines provide additional
interactive service throughout the world; a personalized
customer search service center serves custamers without
terminals or those who need assistance
Products: data base of technologies (available to inventors, small
firms, large oorporations, and govermments); TBCHNOTEC
Newsline, including articles of interest from a variety of
views plus "Techno-bank Update®)
(25) Thermophysical and Electronic Properties Information Analysis Center
Purdue University
2595 Yeager Road
West Lafayette IN 47906 USA
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Method: systematic literature search of abstract and technical
journals; documents received are microfiched, thoroughly
reviewed, and pertinent information is extracted and
translated into mnemonic code onto coding fecrl; substance is
assigned a classification number and coded form is processed
by computer for storage and retrieval; campilation of data
tables -

Products: literature retrieval guide, data tables, state-of-the-art

reports, critical reviews, national standard reference data
series, master's theses' titles, reference set on high
temperature solids, handbooks, data books, technology
assessments, newsletter, pramotional brochure, documentary
film

(26) U.S. Department of Fnergy Technical Information Center

P.0. Box 62

Oak Ridge, T™N 37830 USA

Method: publication of selected energy-related materials

Products: symposium series, energy-saving booklets, translations for

non-English speaking citizens (for example Consejos para

Ahorrar Energia)

3. MAgriculture
(1) Centro Internacional de Agricultura Tropical

(two centers listed below)
Apartado Aerev 6713

Cali, Colambia
(la) Cassava Information Center




Method:

Products
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maintains the world's most complete collection of literature
on cassava; working with this oollection, information
scientists, documentalists, translators, bibliographers, etc.
(in close collaboration with the scientific researchers of
the Cassava Production Systems Program) perform in-depth
analysis of information to provide abstracts and keywords or
descriptors; classification of abstracts into broad

categories for easier use; solicits fram users their

‘published papers, internal documents, progress reports, and

correspondence containing information of jossible use to
other researchers; provides a system of coupons to facilitate
purchase of products and services

: monographs (based on extensive collection of documents)

which critically analyze research in cassava by areas of
knowledge (for example, Cassava Pests and Their Control) ;

maruals (for example, Cassava Drying and A Cassava

Harvesting Aid); reproductions and translations of

articles, newsletters prcsenting in pleasant, easy to read
format current worldwide cassava research and cultivation
activities (for example, the recent application in Brazil
of cassava to extracting alcohol to mix with gasoline) plus
information on new publications and upcoming technical
meetings; a cassava workers directory; cards and cumulative
volumes in English and Spanish containing abstracts or
sumaries aimed at giving potential users a better idea of
whether they should read the entire article; Cassava

Thesaurus
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4.

(1b) Bean Information Center
Method: similar to Jassava Information Center except deals with
specialized literature on beans under tropical conditions
Products: monthly abstract cards in English and Spanish plus annual
cumlative volume
Commerce, Business, Markets

Predicasts, Inc.
11001 Cedar Avenue
Cleveland, OH 44106 USA
Method: maintains one of the most camprehensive business information banks
in the world; information input from primary and se~ondary sources;
information quantity reduced and quality upgraded via processes
ranging from simple data manipulation to sophisticated
decision-oriented research; basic operations include cataloging,
indexing, abstracting, sorting, storing, and retrieving; analytic
cperations include ocomposite forecasting, econmmetrics, market
segmentation, input-cutput cnalysis, and technueconam.~ studies
Products: digest PROMPT; newsletters Predi-Briefs, Marketing Ideas,
Financial Ideas, Technical Survey; indexes (for example, F&g
Index of Corporate Change); statistical publications (for
example, Worldcasts); industry studies (for example, "wWorld
Rubber & Tire a.xats®, "World Heaith Spending Outlook®, "Solar &
Conventional Home Heating & Cooling Systems®, *Mining Buipment®,
"World Petrochemicals®, ™Wworld Food to 1995%) ; market reports;
annotated catalcge (for exanple, Catalog of Industry Studies)

S. BEnwironmaent

T L J29

(1) Biodeterioration Centre

A
i




(University of Aston in Birmingham)

St. Peter's College

College Road, Saltley

Birmingham B8 3TE England

Method: produces publications and offers services designed to cover

biodeterioration and biodegradation; operates as a
gself-financing unit, deriving income from sale of publications
and services; employs about 12 personnel, including academic,
technical, and clerical staff plus postgraduate research
students (Centre head and cne clerical assistant financed by
the University); staff play a part in undergraduate and
postgraduate courses in the University and supervise research
students working for higher degrees; arranges short courses on
a variety of topics for industry; offers industry and commerce
a range of services for both short and long term research
projects; produces special bibliographies from Centre's
document collection; provides photocopies of papers included
in bibliographic journals and special bibliographies for a
fee; invites enquiries on biodeterioration and biodecradation
and supplies answers in the form of relevant documents; allows
visitors to the Centre to make appointments to search the
literature collection and photocopy desired information (staff
available to assist with searches); provides on a contract
tasis a wide range of facilities for testing materials which
may be subject to detericration and for monitoring the effects
of biodeterioration; carries out both short and long term

research projects sponeored by industry, goverrment, etc.
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Products:

three journals (available as hard copy or microfiche): 1)
International Biodeterioration Bulletin (includes review

articles, research papers, notes on new techniques, book
reviews, and the Biodeterioration Society Newsletter) 2)
Biodeterioration Research Titles (references to published

literature on biocdeterioration divided into over 60 sections
on materials and organisms for easy reference) 3) Waste
Materials Biodegradation Research Titles (classified

bibliography of current published literature on all aspects
of biological treatment of solid and liquid wastes and the
biodegradation of waste materials in nature); special
bibliographies (for example, "Fouling of Pipelines and Waste
Systems" and “"Composting of MAgricultural and Municipal
Wastes”); occasional publications including A Thesaurus of
Terms Used in Biodeterioration and A Catalogue of

Potentially Biodeteriogenic Fungi (published jointly with

the International Biodegradation Research Group); technical
enquiry service; commissioned bibliographies and special
studies including literature evaluation; contract research
services (two examples are 1. recomendations for
preventative measures and 2. short courses on industrial
microbialogical techniques designed for non-biclogists and
particular industrial situations and oriented towards both
the practical work and the underlying theoretical
considerations); research in such general areas as
biodeterioration of fuels and biological treatment and
upgrading of agricultural wastes
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(2) Energy and Environment Information Center
525 Market Street, Mezzanine
San Francisco, CA 94105 USA
(3) Energy/Enviroment Information Center
Denver Public Library
1357 Broadway
Denver, CO 80203 USA
Method: provides referral service and computerized access to published
and unpublished technical reports, articles monographs,
theses, and dissertations
Products: technical reports in photocopy or microfiche; fish and
wildlife thesaurus; indexes of state research; Fish and
Wildlife Reference Service Newsletter; referenced answers to

questions such as "“How do energy costs affect the rise in
inflation?"

6. Health

(1) Appropriate Health Resources and Technologies Action Group

85 Marylebone High Street

London WM 3DE England

Method: serves as an information center and clearinghouse for
materials related to primary health care and health-related
technologies; shares in overseas projects, helps to identify
umet need® and possible answers to such needs; links
individuals and institutions interested in exchange of ideas
at the neighborhood or village level

Products: information sheets; bibliographies; newsletter Diarrhea

o « % - . L



Dialoque which focuses on pramoting exchange of practical

information and experience related to prevention and
treatment of diarrhea plus information on the latest
developments, ideas, problem solutions, the organization and
results of field studies, and the establishment of new
national and local programs in diarrheal diseases control in
developing countries

(2) International Audiovisual Resource Service
c/o International Planned Parenthood Federation
Dorland House
18-20 Lower Regent Street
London SW1Y 4FW England
Method: identifies and meets demands for audiovisual materials in
population control and related areas with emphasis on
developing countries; maintains a central AV reference
collection of materials including prototypes for adaptation;
provides advice, consultation, assistance, and training in
material and equipment selection, acquisition, production, and
operation; produces technical publications; reproduces,
translates, and adapts AV materials; provides an international
purchase and distribution service
Products: AV reference collgction, multilingual training media,
catalogs, and technical publications

7. Centers or Mgencies with Information Repackaging Projects in Planning
(1) Documentation Cefitre




Tata Energy Research Institute

'24, Homi Mody Street

Bombay 400 023 India
Subject: renewable energy technology (solar, wind, biogas, etc.)

International Rice Research Institute
Los Banoe, Philippines
Subject: rice reeearch, cultivation, etc.

(3) Ministry of National Bducation
P.O. Box 9121
Dar es Salaam, Tanzania
Subject: adult literacy and education
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