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The writing of this brief essay has been in-
terrupted by a presentation of one of the
scientific triumphs of today—the report of the
Ranger VIII moon-shot, and the exhibition on
the television screen of pictures taken only a
few hours ago by cameras activated by a “com-
mand ” from the earth when they were only a
few thousand miles from the moon, relayed
238,000 miles across space in a matter of seconds,
and reproduced and broadcast around the world
by Telstar and other devices which seem equally
“ miraculous” to the layman. These achieve-
ments of scientific and technological research
are also in part triumphs of documentation, the
full story of which may never be fully told.
The extent and variety of the information which
has been accumulated, not only in recent years,
but also over centuries in all fields of science
and technology, and which was put to use in
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carrying out this project seem beyond one
person’s comprehension. Yet the information
has been gathered, applied, and the project
successfully accomplished.

After seeing such a demonstration, it seems
quite presumptuous for me to tell the story of
how the idea of documentation was introduced
into one library school’s curriculum and to
outline briefly how the program has grown
from a single general course to an offering of
many specialized ones. However, questions
which were asked me frequently during my
visit to Keio University and the Japan Library
School in 1960, and received both personally
and in letters since that time, together with the
request that I prepare a paper for Director
Hashimoto’s “Koki” have made me turn my
thoughts backward, and I shall try to summarize,
as best I can, some of the events, the reasons,
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and the publications which resulted in the pre-
sentation in 1950 of the first course called
“Documentation” in an American library school.
(Because this account of its early development
will be in large part quite personal and closely
involved with my own experiences, I am going
to tell some of them in the first person, rather
than to try to retreat into academic imper-
sonality !) In telling the later story of the
establishment of the Western Reserve University
Center for Documentation and Communication
Research and of the expansion of its educational
program I shall be brief, but will hope to show

the direction of our progress and some of our
hopes for the future.

It will be impossible to recount—or even to
remember—all of the factors which made clear
to me the need of a course in the library school’s
curriculum which we called “Documentation”—
a term which was beginning in 1950 to be used
in the United States, although long used abroad.
As a reference librarian in the Science-Tech-
nology Division of the Cleveland Public Library
before World War II, and as librarian of the
Case Institute of Technology during that war,
the demands of research workers and experience
with the use of existing tools for organizing
and searching for information made me quite
familiar with their many inadequacies. Some
actual work in gathering terms for a library
science glossary, in preparing geological defini-
tions for another dictionary, in doing a little
science writing for a children’s encyclopedia,
and in aiding others in gathering data for three
technical handbooks made me understand some
of the problems of the making of reference
works. This was supplemented during the years
1945-1950 by experience in critical analysis of
reference books while I was a member of the
Subscription Books Committee of the American
Library Association. During those years I also
became acquainted with the publishers of a
number of reference works, and learned from
them about their problems of publishing and
distribution.

When I began in 1943, to teach a course in
Reference Work at Western Reserve University’s
School of Library Science, I came quite soon

to the conclusion that it was more important
to make the students understand how informa-
tion was first recorded, then published and
disseminated, how it later was organized into
reference tools, and what kinds of sources there
were, than it was to stress the memorizing of
specific titles, and my teaching began to show
my orientation. In the summer of 1945 I read
Vannevar Bush’s essay “ As We May Think ”
in the Atlantic Monthly, and it was for me, as
for many others, if one judges by its frequency
of citation, a landmark article, and I began to
search for more discussions of our growing
information crisis and to bring them to the
attention of my classes. I became acquainted
with the Journal of Documentation which was
started about that time, and followed it with
interest. In 1948 the plans and later the reports
of the Royal Society Scientific Information
Conference, and the publication of S.C. Bradford’s
little book called Documentation gave me many
more ideas for development. My course in
Reference Work was expanded in 1948-49 by
an additional one-hour elective credit offered
for extended coverage in the area of bibliographic
organization, and in 1949-50 by another one-hour
elective in indexing and abstracting. Finally
in 1950 these two one-hour electives were
combined and expanded into the three-hour
course entitled “Documentation” which was
described on our catalog as a

Survey of the various means of recording and
locating research materials with emphasis on
the state of bibliography today. Special atten-
tion will be given to such procedures of docu-
mentation as indexing, abstracting and the
handling of serial publications.

From the beginning this course has combined
a wide variety of readings, lectures, class
discussion, and a certain amount of practical
work in indexing and abstracting, although
there has been no pretense that students can
acquire real skill in these techniques in the
limited time available. However, they have
gained some first-hand understanding of the
difficult problems existing services have to face.
My presentation has attempted to point out and

1 —



Education in Documentation

follow roughly the complete cycle of the com-
munication of information, from the “ gleam
in the eye” of a research worker with a new
idea or fact, through its recording, publication,
bibliographic identification, subject analysis,
indexing, abstracting, storage, and ultimate
recovery by a patron who needed that infor-
mat‘ion, perhaps to start the whole cycle over
again.

In 1950 the possibilities of high speed com-
puters for use in what we now call Information
Storage and Retrieval Systems seemed still
within the realm of science fiction, but many
quite radical developments in new tools and
methods of organizing and making information
more readily available had already indicated
that scholarly publication patterns and demands
were changing. The publication of Robert
Binkley’s “New Tools for Men of Letters”
(Yale Review 24: 519-37, Spring 1935), of Fre-
mont Rider’s The Scholar and the Future of
the Research Library by the Hadham Press in
1944, had brought the attention of the research
world to the possibilities of microreproduction
as a means of publication and duplication of
specialized information. (The American Docu-
mentation Institute was founded in 1937 with
one of its chief purposes the promotion of the
use of microfilm.) Experimentation with the
use of photography, the development of quite
simple devices for arranging and holding in a
frame existing Library of Congress cards, and
reproduction by photo-offset had resulted in
the publication in book form of the Catalog of
Books Represented by Library of Congress
Printed Cards, and the beginning of its cumu-
lative supplements. Marginal and internally
punched cards were already being used for quite
unconventional approaches to the organization
of specialized areas of subject information. In
the summer of 1950, at an American Library
Association meeting in Cleveland I heard a
paper on a method of preparing a cumulative
list of serial titles using IBM punched cards,
and the first issue of Serial Titles Newly Re-
ceived (later called New Serial Titles) appeared
in January 1951. Readings and discussions of
these developments were included in the first

course, but there was also much emphasis on
methods of indexing and abstracting. There
was also a brief demonstration of the possibi-
lities of use of marginal punched cards, and
this seemed to stir the imagination of several
students who tried at once to organize their
own systems.

Over the years, although the idea of a docu-
mentation cycle, from the first recording of
information to its ultimate use by others, has
continued as the basic order in which topics
have been studied, there have been frequent
revision in emphasis, and additions to the course
content. Many of the changes can be traced
to specific articles, to conferences attended and
to contacts with particular people. In the
summer of 1950 the Graduate Library School
of the University of Chicago held a conference
on Bibliographic Organization and although I
did not attend, the publication of its proceedings
in 1951, the report of the UNESCO Conference
on the Improvement of Bibliographical Servvices
held in Paris in November 1950, and Dr. Jesse
H. Shera’s article on “ Documentation ; Its Scope
and Limitations” which appeared in the January
1951 Library Quarterly resulted in much more
emphasis in my course on bibliographic organi-

zation and the efforts for its improvement both
nationally and internationally.

In September of 1952, Dr. Shera came to
Western Reserve as the Dean of the School of
Library Science, and his interest in the whole
field of documentation was a great stimulant
to the development of my course as well as to
the future program of the school. One area of
documentation research which had not been
touched upon in my outline was added that
year—research in classification—a topic in which
he was particularly interested. The Dean also
added immediately a course in the Theory of
Classification to the school’s curriculum.

In 1953, 1 attended a Workshop on the Pro-
duction and Use of Technical Reports which
was sponsored by the Catholic University of
America. This was my first real “documenta-
tion ” conference, and I brought back to my
students a much better conception of the tech-
nical report problem than I had had bhefore. I
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heard Mortimer Taube discuss his Uniterm
coordinate indexing ideas, learned about efforts
to improve the quality of technical writing, and
also listened to a presentation for the first time
of a paper on education for documentation by
Maurice Tauber. I met many of the people
who were actively at work in the documenta-
tion field, and could then visualize them as
real people instead of names on title pages or
in indexes. My course outline for 1954 included
a unit on coordinate indexing and one on the
management of the technical report literature.
In the fall of 1954 the American Documentation
Institute decided. to move its convention out
of Washington for the first time, and the meet-
ing was held in Cleveland. Here again 1 had
the opportunity to meet a group of active
documentalists, and was much impressed and
excited by the reports of research being carried
on. I also had my first contacts with some of
the makers of computer and tabulating equip-
ment. It was at that conference, for instance,
that the first presentation was made of the
Eastman Kodak’s Minicard system and I re-
member my amazement when we were told
how much money had been spent on the project.

At that conference Dr. Shera began making
contacts and plans for a full-fledged conference
on documentation to be held at Western Reserve
University. For this a planning conference
was held in March of 1955, and shortly there-
after, in April, two of the most active contri-
butors to the plans of the conference, James
W. Perry and Allen Kent came from Battelle
Institute on Columbus, to establish, in connection
with the Western Reserve School of Library
Science, the Center for Documentation and
Communication Research. The purpose of the
Center as stated in the original announcement
was :

1. To conduct research programs for the de-
finition of techniques and principles underlying
the organization of recorded information for
effective use by the businessman, the profes-
sional man, the scientist, the scholar, the
administrator, and the technician;

2. To improve the accessibility of recorded

information (on a contract basis) for industrial,
governmental, and educational organizations
through the identification and establishment of
bases for synthesis where fragmentation now
exists;

3. To offer students in the library school not
only the opportunity for study of information
systems in operation, individual research,
laboratory experience, and advanced seminars,
but also the educational advantages of contact
with national leaders in the field of documen-
tation.

The development of the Center, and the
planning for the Conference on the Practical
Utilization of Recorded Knowledge held in
January 1956, provided much material to enliven
and enrich the course in Documentation. The
conference itself offered an opportunity for a
number of students to attend as well as to
help with the assembling of material which
was distributed in advance. My course outline
for the spring of 1956 shows its influence clearly.
The excitement and the urgency of the infor-
mation crisis were much more vividly portrayed
to the students, the significance of mechanized
approaches to the organization of information
began to be brought out at length, and there
was expansion in the discussion of subject
analysis and methods of coding for use in various
manual and mechanical systems. Mr. Perry
and Mr. Kent both spoke to my classes on some
aspects of machine literature searching.

In the same spring of 1956 Mr. Perry offered
the first course in Machine Literature Searching,
and in 1956-57 the School of Library Science
Catalog lists this and a second one called
Language Engineering. The course description
for my introductory Documentation course was
revised at this time, to show more clearly its
orientation.

Documentation: Survey of the various means
of recording, locating, and duplicating research
materials, with emphasis divided between a
consideration of the larger aspects of biblio-
graphic organization, and of practical methods
of documentation such as abstracting, prepara-
tion of literature reviews, indexing, and the
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use of mechanical systems for bibliographic
work.

Machine Literature Searching: Review of
recently developed methods and equipment for
analyzing, sorting, correlating and retrieving
recorded information. Punched card systems
and more flexible systems now being designed
and developed, surveyed in terms of parameters
of scientific, business and other applications.
Emphasis placed on coordination of new tech-
niques with conventional indexing and classify-
ing methods. Demonstration of various systems,
coding techniques.

Language Engineering: Review of the role
of language in constructing indexes and clas-
sification systems; language as a system of
symbols for designing concepts; language
symbols and concepts as basic tools for com-
municating by written records. Designing for
coding systems and artificial languages for
use with punched cards and electronic equip-
ment. Application of information theory and
the theory of games in designing codes and
machine language.

With the introduction of these courses the
educational aspects of the program of the
Center for Documentation and Communication
Research began to take form. It was exciting
to see the Center grow, to watch it expand
from one office, to two, and then to a whole
house which also became quickly overcrowded
as the research program developed. In the
winter of 1956-57, I remember very clearly a
faculty meeting at which Mr. Perry, pre-oc-
cupied with drawing diagrams for a series of
electric circuits, suddenly declared he had the
idea for a searching machine which would be
really suitable for subject information work.
Shortly thereafter he produced a small prototype
about the size of a bread-board, and then began
the construction of his large searching machine
in the basement of Dean Shera’s home. This,
though cumbersome because of its use of hand
wired electric relays, showed the basic principles
of computer operation, and actually carried out
extensive literature searching investigations
while research for the American Society for
Metals literature searching service was being
developed. (This was the machine which was

shown at Keio in the summer of 1960 in the
motion picture about the development of the
American Society for Metals project.) Even
my non-technically minded students found it
was fascinating to watch this machine, its
flashing lights, its noisy clackety-clack, its
Flexowriter input tape, and its ringing bells.
No modern, neatly covered, high-speed computer
seems to have the impact on the students which
our early “monster” did! (The principles
worked out in this machine were eventually
used by the General Electric Company in their
GE 225 computer.)

As the program of the Documentation Center
began to expand, it seemed necessary to plan
my survey course to fit in, and to serve in part
as a “feeder ” to the Center’s offerings, but it
continued also to serve as an orientation to the
meaning of documentation to non-documenta-
tion minded students as well. From the begin-
ning my purpose had been to present the
problems of complete documentation at an
elementary level, to try to open the eyes of all
who elected the course (and this included most
of those specializing in adult library services)
to the exciting developments which were hap-
pening all around them. Many of the students
were not scientifically oriented nor even in-
terested in the problems of the organization of
scientific literature. They had a dread of
machanization of anything, and the idea of
computers terrified many of them. I tried to
emphasize the significance of these modern
developments as they might apply in any subject
area, and watched anxiously for articles which
might show the needs for documentation im-
provements in the humanities and social sciences.
I always tried to stress the relationship of
traditional librarianship to the field of docu-
mentation. The intricacies of mechanized divices,
the mathematical bases of computer “language”,
the highly specialized research in language,
coding, etc. were never stressed, but their
significance was mentioned over and over.

By 1956 the literature of documentation was
becoming much more voluminous and also more
and more specialized. I found that keeping up
with the literature, and selecting readable
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articles for the neophyte became increasingly
difficult. The mass of reports of individual
experiments, of beginning theory, the over-
enthusiastic descriptions of new “hardware”,
required careful scrutiny before readable and
sound articles could be selected for beginning
students. My series of reading lists on many
aspects of documentation began to assume
considerable size. With such a rapidly chang-
ing field, the practicality of a textbook seemed
questionable. Even today, when a few text-
books have appeared in specialized areas of
documentation, there is nothing which can take
the place of wide reading in many sources.
(It is, unfortunately, becoming more and more
difficult to find up-to-date articles at the ele-
mentary level !)

In more recent years many other trends and
developments have been reflected in the survey
course content. The use of computers for
concordance making, KWIC indexes and book
catalogs, the development of indexing and
retrieval systems such as MEDLARS, research
going on in automatic translation, abstracting,
the development of computer languages such
as FORTRAN, SYNTOL are touched upon, and
pertinent readings provided as far as possible.
At present the following topics are covered in
my survey course, each accompanied by a
carefully selected reading list:

The scope of documentation today. Its rela-
tionship to librarianship

Historical background

The literature of documentation

Recording, transmission and publication of
research

Translation problems and research

Microforms, copying, copyright

Bibliographic organization, national and in-
ternational

Bibliographic standardization

Developments in inter-library cooperation—
Union lists, catalogs and information centers

Mechanization and library catalogs

Mechanization and permuted, concordance, or
KWIC indexes

Citation indexes

Table of contents and other current awareness

services

Subject approaches to information—The general
problem

Abstracting methods; Current services and
their problems

Indexing by conventional means

Classification research

Non-conventional systems for subject analysis,
manual and mechanized

Modern information storage and retrieval sys-
tems and the place of the computer.

At the end I try to summarize a few of the
latest “far out ” experiments and spend a little
time thinking of the future. (This sometimes
sounds like science fiction!)

As the program in documentation has ex-
panded, the make-up of my student group has
changed, and more students who are really
interested in advanced work in the field have
come into the class. Even for them, however,
the background story and the wide reading
seem to be useful. They are free to read more
advanced material and they contribute actively
in class discussions. This course, which is
terminal for the non-documentalist, is regarded
at present as a pre-requisite for those who wish
to go further into the field.

I shall not try to report in detail the chro-
nology of additions to the specialized courses
offered by the Center for Documentation and
Communication Research, but will simply list
the titles of courses, with the years in which
they first appeared in our catalog. (In many
cases the courses were actually offered a year
before they appeared in the catalog, because
copy for that publication had to be prepared
far in advance.)

1958 Library and Industrial Applications of
Microrecording. (Dropped after two years)

1959 Special Studies in Documentation

1960 Specialized Information Centers

1961 Information Processing on Computers.
(The GE 225 was added to the Center’s
facilities in late 1960 or early 1961)

1962 Machine Literature Searching IIL
Numeric Orientation to Computers.

The 1963/64 catalog listed no changes, but
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actually several new courses were offered, and
the scope of others changed. The present list
of courses includes, beyond the introductory
Documentation survey, the following :
Automation of Library Processes and Pro-
cedures: Survey and evaluation of the possible
uses of data processing equipment within the
traditional library functions—administration,
acquisitions, catalog production, circulation,
intercommunication, etc. Punch cards, com-
puters, micro-records, photography, and vis-
uals; comparative costs; library current instal-
lations.
Information Retrieval Systems I: Analysis
of retrieval systems. Review of conventional
and non-conventional means of acquisition,
analysis, coding, storage, file organization, re-
trieval, and display of information. The struc-
ture and use of indexing languages is related
to computerized and manual indexing systems.
User needs and the systems approach.
Information Retrieval Systems II: Practical
experience with respect to the operation of an
information retrieval system. Component parts
of a total system will be analyzed to illustrate
their interaction.
Information Processing on Computers: His-
torical review of computer developments, func-
tions performed, and organization of computers.
Punched card systems and stored-program com-
puters surveyed in terms of information
retrieval, scientific and business parameters.
Principles of programming, systems organiza-
tion, and symbol manipulation, with emphasis
on application of high speed computers.
Automatic Language Processing: Survey of
computational linguistics and statistical ap-
proaches to processing text with emphasis on
their application to information retrieval
systems.
Introduction to Information Retrieval Theory :
An elementary treatment of certain mathema-
tical tools needed in the construction of abstract
theories and models in the field of information
retrieval. Application of these tools to the
design and evaluation of retrieval systems.
Specialized Information Centers and Services :
A review of the principal U.S. information
centers and abstracting-indexing services. Dif-
ferences between libraries, information centers,
and information services are explained in terms
of user groups, objectives, types of information

provided, and the systems utilized to imple-
ment objectives. The role of coordinating
agencies (such as the National Federation of
Science Abstracting and Indexing Services, the
National Referral Center for Science and
Technology, and the Science Information Ex-
change) is analyzed.

Research in Information Retrieval: Oppor-
tunity will be provided for registrants to partici-
pate in Center research activities connected
with projects such as the Comparative Systems
Laboratory.

Besides these courses, mention must also be
made of Dean Shera’s course on the Theory of
Classification which has been offered since
1953, and which covers an important area of
documentation.

Even now there is discussion of further
change and expansion of the curriculum. The
developments in Information Science, (both
real and terminological) the increasing demand
for work beyond the Master’s Degree or at the
Doctoral level, keep the Center and the rest of
the Library School in a state of flux concern-
ing the documentation program. The research
program at the Center has attracted specialists
from the United States and from other parts
of the world, and visiting scholars and practi-
tioners of distinction frequently are to be found
spending several weeks or months at Western
Reserve. They have contributed several
valuable series of lectures, as well as advice
for the developing program. The work of the
Center, much of which is interdisciplinary in
nature, can provide the basis for much more
advanced study of the generation and trans-
formation of information, systems design and
testing, library automation, indexing languages,
file organization and the automatic processing
of natural language text. There seem to be
strong influences which would like to promote
the development of an Information Science
curriculum outside the current library school
program, one which would still take cognizance
of important library-developed procedures, but
one in which the orientation of courses would
be specifically keyed to the sciences. Whether
this will ever materialize remains, of course,
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to be seen. Convinced as we have been that
librarianship and documentation are interlock-
ing disciplines, movements which might tend
to separate them farther will need to be
weighed very carefully.

What is the future for the original Docu-
mentation course? I am sure that as special-
ization, and new workable methods in Docu-
mentation and Information Science increase,
there will continue to be a great need for a
survey course which will serve as a bridge
between traditional or conventional aspects of
librarianship and the areas of documentation
research, 1 have always tried to convey the
idea that documentation and librarianship are
integral parts of the communication of recorded
information, that each has, and still can con-
tribute to the betterment of the other and that

there must be understanding of the purposes
and accomplishments of both disciplines by the
other. Perhaps, sometime in the future, if the
proportion of students wishing to specialize in
documentation grows, or if a separate program
for Information Science is developed, it may
be feasible to offer two survey courses with
somewhat different orientation, one still aimed
at giving the librarian who does not wish to
specialize in Documentation a fuller under-
standing of its purposes, and contributions to
library progress, and another developed to give
the documentalist or information scientist an
over-all picture of the relationship and inter-
action between documentation and librarianship,
and a recognition of the contributions of the
librarian. One thing seems sure, the course
can never remain static!
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