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INTRODUCTTION

) Edmond Mignon
Education Zommittee, ASIS.
School of Librariafnship

& University of Washington
In January 1971 the Committee on Lducation for Library Automation .

(Information Science and Automation Division/Library Education Division) of

the American Library Association proposed that a three day workshop for library
and ionformation science educators be held in the fall of 1971. The American
Society for Information Science and the Agsociation of American Library

Schoeols were invited to share in the planning and operation of the suggested

workshop.

Response was prompt and cncouraging: the EdgcatiOﬁ Committee of the
American Society for Information Science suggested that the workshop be
held as a post-conference symposium, following the ASIS Annual Meeting at
Denver in November 1971, and by the beginning of April an ad hoc Planning
Committee had met to work out the details of the proposal. The Committese
drafted a working ﬁaper, i.. which it identified four major categories of
§chacls with programs or courses in information science.

1. Library schools. This cétegory includes those library
schools with separate departments or programs in information
science.

2. Information scilence programs. These are programs which are
heavily oriented toward the theoretical aspect of information
sciénce and information ﬁandling. V

3. Cemputer science programs. These courses are hardware- and
engineering—oriented.

4. Other. Many disciplines, especially in the social sciences,

are avare of information science as it relates to their area,

and include courses in information science in graduate programs.

Examples are psycholoygy, communiecations, and business programs.

ERIC A e
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The Committee went on to obseérve that

Little effort has been made to Integrate the needs of each of

these areas into the information science curricula. Curriculum
development projectw remain isolated in their sponsoring institution
or professional society. With the changes in the economic situation,
- the straight information scicnce and computer .science programs

are beginning to look toward librarianship as one area of application
of the theoretical curricula; they are beginning to include biblic-
graphic and other "applied" courses in their programs. Library-
schools continue to integrate systems design and information

science courses into the programs leading to the master's degree

in library science. There are certainly differing needs in these
various disciplines ov orientations. lowever, there is also a

great deal of content which is taught commonly from all viewpoints

of information science. Information scientists, libravians, and

educating in the cother fields, and by the knowledge of the materials
and curricula available in them,

It therefore seemed reasonable to assume that the time was ripe and the
need manifest for a symposium on education for information science, that would
have the following objectives:

1. "To coordinate curriculum and instruction in information
science from the various orientations of library schools,
information science prcgramé,‘compuﬁer science programs,
and other disciplines which use iﬂf@ﬁmaLiDﬂFSCiEﬂce.

2. To establish communication between educators who would
otherwise not have the opportunity to exchange i%eas,>
problems and information.

3. To clarify the need for a cooperative curriculum déveloghent
project in information science and to provide preliminary

input from the field.

The plans for the symposium were approved by the ISAD and LED Boards of
Directors and ASIS Executive Council, and on November 11-13, the symposium
was held, substantially in the form in which it had been envisioned by the

Planning Committee. .

-
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This docuqent consists of the texts of the Papers. prepared by the

Invited SpEaLers. In an effort to make these contributions available as

_guickly as pasrhble, we have kept .the egitlng to z minimum, and have

ommitted tfansc%lptlDﬁS of the discussion following the presentation of
these papers.

No,accbuntiof this symposium would he complete, accurate, or just
-without rec@rd;ﬁg our gratitude to the remarkable people who contributed
to its development and outcome. Our most obvious and public debt is to
the authors of the papers, whose care in preparing thoughtful and SDphlSt;-
cated discussions represents the most substantial sort of compliment to
the participants and organizers of the symposium. The very difficult task

of developing the original proposal into a concrete set of working specifi-
cations was handled by the Planning Committeec, whose members were:

James Licsener, University of Maryland (ALA, AALS)

Barbara Markuson (ALA, AALS)

Susan Martin, chairman, Harvard University (ALA, ASIS)

Ann Painter, Drexel University (ALA, ASIS, AALS)

Tefko Saracevic, Case Western Réserve University (ASIS, AALS)
Don 5. Culbertson, ALA staff

Herbert R. Kbller, ASIS staff

. But their efforts would have counted for little without the support of the

Boards of Directors of the ISAD and LED divisions of ALA, and—the Executive

Council of ASIS, who cormitted the resources and rePutation of their Qfganl?m—

--—tjons to the nrcject at a stage in the planning when many details had to be

E

. accepted on faith.

. Most of the administrative and procedural details were handled by Don S.

-Culbertson and Robert McAfee, Jr.

in the executive offices of ALA and ASIS
respectively. The arrangements for setting the Symposium up in Denver were

excellently handled by Jack McCormack, and J. I. Smith, Assochate Director
of the ERIC Clearing House for.Library and Information Sciences, assisted
in the prep.cation of the Proceedings with great tact and skill.

i .
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But the pers@n‘whé provided the dfive, excitement and vision that was
the really indispensablé-qgntributicﬂ to bringing the idea for this symposium -
into be;’.\ng was Susan K. Maftih, and it is above all to her la;darship that
all of ;.\‘5 who participated in the project gratefully owe our involvenent.
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BUTTON, BUTTON WHO'S . GOT THE BUTTON?

Louls Vagianos
WE'VE GOT THIS LITTLE PROELEM

"In 1593; it WaslrquUf€d  that a seven year old Silesian
child, Shad&ing its‘ﬁilk teeth, had grown a gold tooth in place
of a molar. Horstius, then Professor of Medicine at the University
of Helﬁs%edt, wrote an aGéQunt 6f the story and asserted that
its cguses“wefe pa;tly natural and partly miraculous, and that

God had made the child a gift of the golden tooth to consple

Christendom, go mightily oppressed by the Turks at that time.

|

-

"In the same year, lest the tooth lack sufficient historical
commemtators, Rﬁllandus wrote a further account of iti Two
yvears later, lngélsteterus, another scholar, published a
féfutatién of Rullandusis theory and Rullandus's elegant and
learned reglyfﬁggééat long coming. Another scholar, Libavius
“by na@§,>callateﬂ all that had been written on the subject and

added his own conclusions. Everyone of these remarkable works

would have been quite perfect in itsalf; if cnly the tooth had
been gold. Yet, when ahgélﬂsmith was finally cénsultea, it was
disgavered'that the tooth had been Skillfullytcovereé with gold -
-léaf} VBﬁt'tﬁen, all the learned tomes were Wriﬁten first, and
the goldsmith consulted as an-éftezthoughti" .
R ' .
thhing is easier than tcradgpt this method in every field.

Our ignorance is naver so clearly shown up by our inability to

14




explain eristing facts, as it is by specious explanation of
imaginary phenomena. In short, we not only lack principles
for arriving at truth, but we hold to others that enable us to

2
commit errors.

i

Clearly, this should not be the case with scientists, fo
théir raison d;etre has been built on a mighty foundation, a
foundation for _all ages, forged in the fi;ﬁament @f time,ICQntﬁnuélly
evolving, and invulna:able} a foundation distinguished by‘one
common denominator, dedicated to the understanding of the
physical universe through systematic investigation and careful
~measurement, throcugh the harnessing of curiosity, specialized

training, rigid discipline, exceptional instruments, and perhaps
through intuition and luck!
Yet scientific errérs {which we are assured, by the way,
may be fruitful if they are committed by great minds) are all too
common. They bear the individual stamp of their perpetrators,
and, collectively, some have given rise to entire schools of
fai§gﬁphgughf and misspent activity. Such large scale délusions‘u
merit our attenﬁicn, if only because they illustrate the powex
- of préconcé;véd ideas: the moment authority claims to have
obsérvﬁﬂ either an existent or non-existent phencmenon, many
others, though neither dupes nor deliberate swindlers, are
~likely to declare that they, too, -have seen the same thing; Gne
reason may iie with the £ealization that sciencé, any science, is
-Iike ‘a haystack in Wﬁich one man grubs-desparately for a needle

-while others lie at the top of the rick, waiting, talking, writing,

i<
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or sleeping their lives away.

I believe that information science may now be busily

~engaged in developing and prepetuating such a large scole

delusion within the fields of communication and information.

Why do I believe it: For two reasons:

F]

1) Information scientists have not understood the nature
of their problem.

2) Information’ scientists lack the meaningful direction of
realistic goals.

Ouite predictably, we have created a situation akin to the
exampie of the "gold tooth". For declarations of discovery
abound and each is greeted by viga:cus'verbal suppeorters who

expound without exploring.

Let us start by examining my first criticism: Information

scientists have not understood the nature of their problem.

For several decadés now it has beccﬁe fashionable to
dLSCUSS the information exp1951©n as a significant social
.phenomenon. More recently, the concegt‘has been enlarged tc
include the "communications revolution” and the ccncept of "future
shock." So important, we are constantly being told, is infor-
mation to decision making, and so inseparable is it from the
process éf research and develgpﬁent in secientific study, that
insuring its épp£9§riaté tran5fer‘within social relationshipg

in all institutions has become one of the single most important




tasks of civilized man. In fact some, many in this room, considar
it at the level of a "foodstuff." As a result, during the last
decade entirely new service industries based on significant

new technologies have devélopéd and enormous investments in <ime
~and money have been expended in discussing and analyzing the

nature and possible ramifications brought on by these *revolutions™
while progress towards new systems and solutions remains marginal.

4
1

AGAIN WHY?

One answer might be librarians. Many infgzmaticn scientists
believe the 1ibrarians are responsible — that their conservative,
.unlmdglnatlve ndtureg and their p0551onate resistance to change
have forced them to accept an evolutionary rather then revolutiocnary

process ior development.

Suchran answer may possess some truth and it would he
convenient to pass along the blame to snc'her group, but there
is a more accurate reply: information scientists are failing
because they have not asked the proper questlcng, and they are
'nowutrglng frant;cally to solve the wrong problem.
JYAgain,.thé obvious question, Why?x Let me begin the discussion
with several self-evident, general Obsé;vaticns_ |

Life on this Elanet‘is qettinq very gcmplicéted, very
frustrating and difficult to cope W1th1 Tﬁe blame is always laid
»at ‘the feet of technology, the villian. which has spawned "the

/
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children of Frankenstein." Information, like it or not, is one

of these children. It expands ad infinitum and technological

innové on gallops by leaps and bounds, but man's inner nature is,

~and remains, basically evolutionary not revolutionary. The

dictionary's defini:tion of evolution is that of gradual, pro-
gressive, peécefu% change. A revolution is defined as a sudden,
radical, complete change. The difféiénce is principally in the
rate of the speed of change. If you would compress any long-
term evpluticn Qf any phase of our civilization into a short
period of time, the end result would appear revolutionary to the
@ricjinal observer. More important: THE OUT COME OF EITHER

PROCESES IS SELDOM PREDICTABLE AT THE BEGINNING.
This is particularly true of evolution as it involves man.
For example, there appears to be nothing forecordained about the

emergence of man, nor any trend demanding man's constant

-reappearance. I am assured there can noc more be a random

duplication of . man than there is a random duplication of such

complex genetic phenomena as fingerprints. The situation is not

one that is comparable to a series of identical casts of dice,

but ragbgr”anKEﬂdless addition ¢f new genes building on what has

previously been incorporated into a living creature through long

ages. Nature may gamble, but she gambles with constantly new and
3 ;‘ .

alternating dice.
L]

The proper utilization of information creates a comparable

situation; .It is both commonplace and fashionable to argue that

15



‘the selection, organization, analysis, and transmission of

information is a prime requisite and an inseparable part of

‘research and development, requiring every user to stand on the

shoulders of the giants who went before him; but nc one has

provided conclusive evidence which delineates how much infc -

"mation,what kind, in what format and of what gquality is needed.

The reason is simple. The translation from data to knowledge,and

to wisdom, has about it the same random guality of unpredictability
as the process of evolution described earlier, because it depends
on the differences represented by each user and a number of
complex factors, almost ail of which are related to the human
brain, an organ we, even now, know very little about.

Tﬁé human brain remains one of the last of the unknown
frontiers. Its birth was relatively recent and was, we are told,
an erugtién that had about it the utter unpreéictability of
Nature when she chooses to bypass her adccepted laws and to
hurtle héadl@nglint@ some unguessed experiment, appearing from the
éutset; whole but iﬁperfecti To this experiment man owes his

pragréss and because\hf_i? he has mortgaged his future. For he

_.is now able to remain comparatively unchanged in structure

while all arcund him other animals are subjected to the old laws

of specialized selection. His brain evolves parts and replaces
) 4 = r""

them, but only upon his mechanical inventions.
3
~-HE . is WE, and -among the mechanical inventions, the parts
we have evolved are the disciplines and institutions of our

civilization. Parts make wholes only whén accurate direction and

£ , : ~
46
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17
tangible goals have been provided. Yet man has not been an
anticipatery creature. His past never demanded it and the world

~he inherited, until recently, did not require it. He seldom
planned for orderly, long-range development and rarely measured
thé Subsequent'canseguénces of his inventions. The results
have often been damaéinq and occasionally disastrous. Man has
not yet learred the simple wisdom reflected in the o0ld sayinyg -
—when you don't know where a road leads, it sure és hell will take
you there.
This brings me to the second criticism: hamely, knowing

where we're going!
KNOWING WHERE WE'RE GOING.

"If the Prince of Wei were to ask you to take over the

government, what would yvou put first on your »genda?"

ﬁ‘i‘he one thing neaded,” replied the Mas' L the definition
c-of termé. If the terms are ill-defined, statements disagree with
facts, 1f statements diéé§ree with facts, then business is mis-
managed; when business is mismanaged, crder and harmony do not
flourish; when order and harmony do not flourish, then justice
becomes arbitrary; and when justice becomes arbitrary, the
people do not know how tq move hand or foot."s
P
In June of this year, the Aivisct& Board of the National

;
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Research Council of Canada (ABSTI) commissioned me to prepare

a study to examine the forms of training, present and projected,
for the broad spectrum of scientific-and technical information
‘work in Canada. The study has been completed and is in the final
stages and wiil be presented to the Board in December.

'
LR

The foundation for the report was to be the definition of
an information specialist as drawn from surveying and reading
the literature. As the literature was. surveyed, a multiplicity
of titles emerged. In the end, the term_"information scientist,”
despite many differing definitions offered the broadest conceptual

, 6
scope within the information fields, including:

Abstractors
Documentalists
Documentation Specialists
Indesxers
. Information Managers
Information Officers
Information Scientists
Information Spéciaiiéts_ .
Information fechnologists
Library Techﬁicians

Literature Chemists

]

Science Librarians
Special Librarians , —

Subject Librarians

a8



Technical Information Officers

Technical Literature Analysts

My search of the literature for relevant books and articles
brought forward 4,000 citations. This excluded i-ems in languages
other than Ffench and English. At this point, that is at the
point of reading the material which I wculé not recommend to

any of you, all hell broke loose.

A former philoscphy professor of mine once advised me that
education consists of finding facts to justify what you already
believe, but to understand, and ?@ make judgements, one must
know what one is talking about. One must define, i.e. limit.
¥urther, to produce a product -~ any product - one must be able
to describe it. These are truismé whose im?licatiéns, I hépe,
need no further explanation or proof toc a group who created
that memorable one-liner "garbage in, garbage out." The plain
fact about information science, though, ié that its practitioners
do. not know what they are taking about and are unable to describe

the product they are trying to produce.

Anyone who has read extensively in the literature will
recognize that the general state of information science is that
of a house built on sand, an imposing structure of theory and
hypothesis, lacking any, g¢lear and common definition. In fact,
we have availagle several dozen c@mpléx intellectual statements

=

explicating information science. Many of them disagree, aljile
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only in their lack of validity because of a failure to define

the basic axioms of the field. It is not for nothing that most
papéers delivered at conferences or written about the subject

- "information sciencd' begin with apologies for a lack of an
operational définiti@n, provide a persconal definition, or deman&‘
that we leavé’"the slippery slopes of sterile semasiology” and get
én to the work at hand. It may have been £rue for Humpy—Dumpty
that when he used a word, he used it to mean what he wanted it

to mean, neither more nor less; but he didn't work in the

This does not mean that constru~*ing a definition is
imposgssible. As was recently stated: "Information science,
information technology ('informatics ' to gquote a Dutch friend),
is still ah alchemy. It stands no better than chemistry stood
before John Dalton's unifying concept of the atom. That his
atoms are not Qufratams is not gét of wprkaiay significance -
and it may never be! From his theory, chemistry was able - and
still is able —~ to advance with confidence. We still await
the Dalton of the information world. His place in history will

ﬁpe no less respected. ﬁﬁére is this'sorelf}needea figure today?
In the nursery, in a sixth-férmi‘in a p@stggadUate school - or
facing me at this Very m@mént?"l However, I do wish to observe

. that the tasx facing "our" Dalton is infinitely more formidable.
‘Consider the object. He ,0or she must find a formula which will
reconcile inforﬁation science as either a natural science, éééial

-

> _ i h L) 3 ’ -f‘ .
science, information profession, or all three while recognizing
s

Y]




/

b 21

it has pure and applied research components. Moreover, our man

or woman must provide a formula which will unify some, most, or

all of the following disciplines into a working configuration,

that is one which will improve the existing procedures and

- institution for selecting, organizing, analyzing, and transmitting

information: -

communiqa‘ioﬁ theory
\
informati@n tﬁeo:y
cybernétiés
semiotics: a) semantics
b) pragmatics
¢} syntactics
mathematical logic
iogical semantics
_psychclééy | a) engineerihg Esycﬁolégy
' b) psycho-linguistics
¢) labour psychology
book scien¢e/publishing
library science
bibliography
engineering (electrical)
linguistics o
computer science
philosephy
education (learning Eheary)
biology (problem of .mind)
phySics (é?tics‘— photography)
graphics - printing . R

business administration - : : // '
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Wow! Ten years ago, I, as a neophyte:library planner, was
soméwhat awed by/the challenge accaptéaﬁby’a much respected
medical consulting grbup who offered to plén Brown University's
new medical complex. ?Hé complex was to include a mééiéél library
which, among éther thiﬁgs, would take into account the impact
of “multisehsOry media and nonvefbal literature whilé providing"
for the new and very necessary medicalwiibiary specialists, th?
medical communicatiénalist, possessing a sophisticated standard
of technical knowledge; erudite, fluent in 3 or 4 lahguages, the

physiologist and pharmacold§i$£? human communications systems...
the pathologist of the information overload."

This, I now suggest, is small potatoes compared to the task

facing educators in this foom tonightf Is it any vionder,. then,

that there is a fundamental difficulty in establishing a generally
. ‘ | v ( N

accepted, basic, or even an applied curriculum in information

science? No.: The wonder is that ._so many of you who recognize

- this problem and have written about it in the literature are

proceeding §o vigorously, without it!
OUT OF THESE RUINS SHALL RISE?

According to the literature surveyed, information science,

as a term, has one of threer origins: V. Bush (forties), R. Hayes (late

fifties), or Anonymous farly sixties).“iIts philosophic and
intellectual underpinning, that is, its structural aspects; .

belong to the sixties.
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What emerges from the literature are six distinct points
of view each complete with high priest and disciples. Four
—are relevant to ocur discussion, though éil will be mentioned:
First, thﬁse who see information science as a science
(elther natural or social) emerging as the result of an effort
le interdisciplinary will. The_résultant science would explalg
a variety of phénomena with theories derived from related
sciences. It is‘feéearch oriented wiﬂh pure and applied science
components. A pair of philosophic formulations qﬁoteﬁ from the

literature will suffice to characterize this group:

"Information science is that discipline that investigates the

" properties and behaviour of inf@rmation, the forces -governing the

w of information, and the means of prcce551ng 1nformat;@n for

ToEa
£1

0

oﬁtimum accessability and usability. It is- concerned with the
body of knowledge relating to the origination, collection,
crganizaticn, storage, retrievéi,\interpretion, transmission,
transformation, and utilization of information...It is an
Interdisciplinary 521ence...1t has both a pure science component
wh;ch 1nqu1res 1nto a subject without regard to ltS application,
and_an applied science ‘component which develops services and

. 9
products, ”

"...Whatever label may be Preferrea, it denotes interest in

aspects of production, mani ulation,. and application of signs and
p L5 P , app g

-

symobls...Signs and symbols are not spontaneous...must be derived...

, = 23 '




reéguire phenomena which is controllable, repeatable...(information
e
science) is therefore a social science."

A second grouping ~onsists of those who see information

'science as a thee:etieal science explaining the basis of some
existing discipline, one which stands in relation to that
discipline as. physics does to engineering. One example will .

suffice here:

"Information science comprises that set of research and
development Undertaklﬁg necessary to support the profession of

. 11
librarianship."

The third grouping consists of those who see information

"7 science as a meta-science of some existing disciplines, their

potential unifying theory:

"...an emerging scientific discipline, the information sciences,

still not fully defined, but resting on a base in logic, systems
. 12
theory, psychology, and neuro-psychology."

"The profession of information science deals with many

aspects of information, its properties, Driginetion, manipulation,

structure, control, and use. The profession is concerned with

nformation systems, the%r design, operation, evaluation, and
- components. It cuts across such disciplines as logic, behavioural

ecienees, cybernetics, communication theory, languages (both - -

1ﬁaturel and eyntneLle), machine translation, and purefeﬁé applied

[}{}:athemetigq. It interacts stro .y with the deveibémeﬁt in the
| - SEEORGY ,

Full Tt Provided by ERIC.




new technologies of computers, automation, microimaging, storage

and retrieval, and communication, transmission, -and display of
o 13
information."

science as an information technology which produces a learned

profession. This group would compare information science to a,

profession such as medicine and argue that a learned profession

is not a science. The most important comparison in this analogy
is the question of basic research. Medicine does very little of

its own basic research. This sort of research is done by the

iy

It concentrates on improving and developing application techniques /
' 14 "

and on training practitioners.

The fifth and sixth groupings can be disposed of quickly;
They have one thing in common - they are not iavolved. One group
composed of fence sitters, indifferent or unable to assume a
Pcéitive posture, stands aloof awaiting a winner; the other,
including many librarians, professes wonderment at it all and

_sees no reason not to remain content with things as they are.
- . e

NaturalhééTénée, interdisciplinary science, social science,’
metaésciénce, infcrmation-technclogy,11ibrarianship, what 1is
your pleasure? Can you, ‘as the man in the street is prone to
say, m ~“ely pay your money and take yqu{chcice from the lot? I
think not! Compare the qualificatiqns'éut furward for information
o 7 ;
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ciences which support medicine jg}g. chemical therapy research). /f
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science against those generally associated with the natural

sciences.

The classical picture of a natural science is that of a body
of knowledge, varified through experimEﬁtétiDn and resting upon
a corpus éfkééneralizing hypotheses. The generalizing hypotheses
which unify the phenomena of wﬁich the science is a subject, from
the background of the science (e.g. ionic dissociation theory in
chemistry, quantuﬁ theory in physics). These generalizing
hypotheses elicit a wide measure of agreement among the scientists

within the discipline; to challenge these hypotheses (as the

indivisible atom of physics was challenged) is an event as e T

profound as it is rare.

Once the citructure of a sciehcé has been .sojidified, i.e.
unified around a principle or several principles, it takes its .
place amid a family of disciplines. 1In time, problems emerge
which lie between the boundaries of the established science.

An attempt at unification is then made which often proves
fruitfui. The result i; an interdisciplinﬁzy 5Gience (e.g.
biochemistry, which deals with the chemical processing of living
things, isinggconcepts,frcm botﬁ chemistry and biology). Training
for such a role ié straight-forward, since the new science has
been created on stable building blocks, which have much in common.

v

There are many Similarities upon which one could build a

compelling argument for information science but similar is not
the same and this is the danger. The natural sciences have such
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validity, that despite the present climate of fiscal austerity
and agitation against Cértain t?pes of research, its practitioners
“Tcoritinue tc"éﬁjcy”an'éxtraardinary earning power and a prestige
. in the publiec mind second to none. The temptation to gain
Equivalent success has encouraged other, ﬁon-scientific disciplines

to emulate the scientific approach and thlS has generated certalnﬁ

problems, not least among wh;ch is the development ofFa hést of

pseudo-sciences. Some of these grcqgg;are now 1tarn1ng that

e - — - R —

— ST
ddoptl@n of the name, manner, methods, and languagé cf science

will gg;ﬁguarént;e the solving of intractable prohlems. The -
’*péiﬁiciaus effect of t%is tendency may be ignored but in the long
run cannot ‘be overestimated. Some disciplines may be more
complex than presently imagined or may be inexplicable in natural
science terms. If the unifying synthesis of the scientific
approach is impossible or ceases Eo be applicable, time tested
and pragmatic routines will be corrupted by é series aﬁfh;ifétfhths
and 1ébels - simplified, stereotyped representations of ideas
which have lost the originality and impact of the ideas they

summarise. False claims and quack remedies become the order of

the day.
TO CHOOSE, OH HOW TO CHOOSE, THAT IS THE QUESTION

Given the foregoing, it is not surprising to learn that any

student w15h1ng to select a unlverslty for educatlon 1n ‘information

science would be confronted with a mystlfylnq muddle. The

assortment of programs is too wide and varied. He has to choose

from:




Schools of Librarianship

Schools of Library Service

Schocls of Library Science

Sch@@ls of Library and Information Science

inﬁebenaent of library school:

1)
2) related or affiliated
with library schools

Schools of Information Science

.Departments of: Computer Science : e .
Communications Sciences
Engineering
Business Administration
Behaviocural Sciences

Information science programs differ in their orientation.
There are scattered undergraduate programs. a plethora of
masters programs, and a handful of PhD programs. Three types

of degree programs seem to be offered:

1) Those which are heavily weighted toward the theoretical
aspects of information handling. :

2) Those which are hardware and engineering-oriented ard
lean heavily on technigques for selving existing library
problems. . :

3) Those which attempt to generalize the above so that the

students, mostly librarians, will have an overview and
might be better equipped to respond to work situations

25l &

of the future.
Each pfégram aétempts some form of research with applied research
by far the most significant component. Little effort has been made
to integfate the needs Qf each of the3é.areas into one_inf@rmati%n
science curricul@m; What ‘is still more intéresﬁing, though, is
.that, with the exception cf&half a.dozeﬁ schools, all others

still award as their terminal degree a MA, MS, or PhD in Library

28
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Science, Service, or Librarianship.

After even a cursory investigation of entrance reqguirements,
- the. perspective student would quicﬁly”discover still more mean-
iﬂ§legs variety. 1In a recent SurveylS of uniye:sities‘which
offer infcrﬁé%ion science programs, 37 resp@séents indicated
special requirements - 18 required a languagé, 7 programming, &
mathemitics, 2 linguistics. As is common in such studies, many

v indicated other special requirements which, as usual, they did

not specify verbatim.

Reviewing information science curricula reveals still greater
discrepancies_ As indicated, courses may be oriented towards
pPure research or applied techniques and are often weighted in
several directions: technological (engineering, mathematics),
business administratign (statistics, progiram budgeting),
traditional (social sciences), etc. The course content 1ébies
are not helpful. Any among you who has tried to reconcile
what a catalog éesc;ibes as the course content and what is
actually taught, realizes how ‘significant the diffecrences can be.

One is réminﬂed of the caption which appears at the
beginning of novels which might be misinterpreted, you Xnow the
one - "any similérity betweéﬁ.;,"

Few syllabi which can be ‘assessed within the context of fully
developed degree pr@graﬁs exist for consultation. "In fairness,

the problem of writing course descriptions for information science

IToxt Provided by ERI
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is exacerbated by the lack of precise theoretical and operational
definitions. (Tt is useful to note that course offerings

“range from no choice, i.e. one course, to as many as 25).

Assessiné the instructional staff islequally frustrating.
First, theré:is a shortage in the field. second, the normal
evaluative mechanisms used as yardsticks in other discip;inesl
do not apply. For example, refereed journals, within the
normal usage of tﬁe term in science, do not exist in librarian-
ship and information science, Phﬁ's have never been mandatory and
more than 50% of those who have them have come from the dis¢i§1ines

~of the humanities, social sciences, and librarianship.

but most students are not experienced encugh to make such judg-
ments. If they were able they would be astonished by the
diversity of existing physical plants and the services provided

within the differing programs.

- Perusal of the advertisements in the job market would be
more depressing. Untilia‘ciear idea is articluated of what an
ninfsrmatiqn scientist can do wiih tie practical problems of the
real world which is different from or suge?icr to the existing
1ibrary.school products, no unusual demand, other than teaching
Oor research, will be generated. This is particulariy true in

today's limited job market.




Finally, a student cannot expect advice or guidance from an
external accrediting body. Most programs have not been evaluated

--and--cannot be because, at present, no ‘accrediting body exists

More to the point, if it did, which standards would it apply?

aLL iDRESSED.UP AND NO PLACE TQ GO s
'*it“f%wééaxtﬁhen, to conclude that the state of education
in information science is chaotic and confusing, because the
problems which information science purpgfts to address are real
-ones and the solutions are essential to civilized.progress.‘
Information science is man-made, our own invgnticn,‘ana we
should no longer permit it to gallop in undisciplined fashion or
to hide behind the excuses related to the growth pains which
évery emerging discipline undergoes. We can no longer proceed
without generally accepted, concise, operational definitions,
anﬁ tangible goals. Research personnel may not regquire such
definitions and gocals, but all educétors and teachers know you

cannot teach Sgrﬁiéiﬁmétudgpﬁg'Qithéuprthem; Any talk of

curriculum development integrated courses or pooling of resources

is nonsense without this first step. It is axicmatic that no .

discipline starts out whole, with a clear-cut theory or precise -
operational definitions, but surely we have beéen a long time "a
borning." We could make .a start by eliminating from our field

"the terminological corruption which has gone well beyond what

is inevitable into what is scandalous. Some...is deliberate

3i
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exploitation of vogue words for money and prestiqe*i.cénfused-
terminology confuses both aim and effort. .Those may travel furthest
‘who do not ‘know where they are going, but they do not necessarily

16
_travel in the right direction."

This is clearly an internal matter which we can control.

Deciding who we are is a horse of another color, yetiit must
be done. One caution ~ those who are willing tc accept informatién
science as a science, whether natural, social, or meta-science,
and espcugé its multi-disciplinary character are failigg to grasp
the enormity of the task. Simply put, the information scientist
will be expected to duplicate tﬂe feat of the "Renaissance
Man." He must be a generalist who can overmaster as many as 20
disciplines at a time of unprecedented change and during an
‘age when it is generaLly acknowledged that it is impossible to
master one discipline. No one school or one individual can hope
to cope. If this is the rcuﬁéw%e decide to take. surely a

'federation of disciplines and'pérscnnel is the likely answer.
Tear: and mission approaches are not new and have sometimes been
conspicuously successful. It should be possible for schools to

—mrétignaiize'their resources by iéentifying existing strengths or
accepting specialties which have been parcelled oﬁt among them
in a non-duplicating, prehdeterminéd manner. This is particularly
true in Canada, a country with limited resources. There are
precedents for-such dévai@pments, Even in a couhtry with the'

--dncredible financ}al rééouréegrof the United States, the sheer

waste of effort. and money generated by duplication should

Qo

itigate against such useless proliferation.




Developing a suitable methodology  is always important and
nec¢essary. Where applicable> adopting and adapting the methods
and rubricslgf science will prove useful, hut they constitute

. only a part, (one) of the tools thatwéil be needed. At best,
~mathodology islbut a medns, meaningless unless connected and
inSgparably attached to goals or ends. But which goals of ends?

At the.risk of being presumptﬁaus, there does seem one wa§
Gut;of the maze. ‘Iﬁ WeLS suggestea in the literature 7 yvears

VagoJ_4 and is an eminently Sénsible'propbsél,,ideally explaining

and resolving many of our problems. Let us adopt a position

society and not that of a group Gfﬁsciéntists‘ Medicine is

concerned with thé diagnosis, treatment, and cure of disease. It

applies, rather than creates basic research; It has generally

s

recognized that such résearchi will écqprfin the scientific
disciplines upon which it is based, and medicine itself will be

concerned with the application, testing, and proving of advances
. f.: _
in the preclinical and clinical sciehces.

s
\

Information scientists, librarians, information technologists,
etc., are concerned 'with the design, installation, and operation

\
1

of information systems. Informaticn SCiénce uses -the developments
) of basic research to solve its existiéélproblems (e.qg. }ibrar?:

automation, ieérning’ and information t'i‘jhjeory). It, too, is |

" concerned with.aﬁplication, testing, and proving of existinq

advances for its service and training programs.

IToxt Provided by ERI . . N



Both fields are plagued with lunatic fringés of quacks,

iiashing lights, faith healers. Both are ccnfrgntea with cautious

general practitioners who would avoid

directed and both are changing rapidly. This seems to me a

change. Both are sexrvice

possible bridging of both worlds. Applied technology, team and

mission grouping, and standard curricula could be more readily

developed and would be the order of the day. We could still

pick and choose what we need from perpheral disciplines, and

we could still clothe ourselves in the wholecloth of a science,

i.e. like medicines we would be accorded such public stature

because, we would be using scientific

approaches and we would be

developing and applying the latest techniques and the most

recent machines to solve new specialized problems.

We must not underestimate the pressures which will be placed 7

upon us due to the changes in the economic climate.

disciplines and pseudo~sciences will be eleminated. Columbia

department protends special omens for

as a sister discipline. We have been

enough. We must not put ourselves in
who, posthumously, discovered God and

up with no place to go.

University's recently announced t _mination of its linguistic

us as we have embraced it
smug enough for ~ ng
the. position of the atheist

found himself all drercsed

Many marginal
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NEW CURRICULA IN INFORMATIGN SCIENCE

by A.D. Booth
Dean of Enginecering
University of Saskatchecwan

1 wish to divide this contribution into four distinctlparts
which together, will I think, explain my own posiyién. The parts are:
The input - that is to say the people who are éoingrto become
Information Scientists of the future; The trédjtional curriculum and’
its context; The Library of the future; and the Curriculum of the

future.

The Tnput
Information Science is now an OK word. As recently as five

years ago, the word was either not used or if used was natéggﬁerally

,‘F‘

! -
understood. The term then used to describe an Informdtlan Scientist

was the traditional one: Librarian. An inspection of the advertise-

ments for Technical Librariahs during the last decade, would reveal

that, whilst they were expécted to have specia}ist{c;mpetence in the
subject literature of some scientific or technolog%cal field, they
redﬁired little competence in anything other than %he traditional
bases of Librarianship which we shall discuss 1ate%i Fgr,this'reason,

the information specialist in a research institute'might be useful to /
the participating scientists in the sense of doing leg work, but
exerted no really fundamental effect on the information purveyal

- process, and no effect whatever on the research process itself.
¥ . .
Certaii Iy no information specialist in a research institute would have

/ been expected tc prcdlct the future directions of profitable rcsearch

and develcpment E These traditionally trained Librarians are, of
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course, one of the inputs to a training program for information
scientists. : ~.
The second of the inputs, which is of importance in this ——-

field, is the engineer. Engineers are,by nature and training,

inquiring and innovative people. They are needful in information science,

both for their contribution to the theory of communication and, more
generally, for thBir research competence and. developmental ability i?
improving‘inf@rmatioﬂ.systems.

The third class of input is the Mathematician and Physical"
Scienvist. In many cases people from this category drift into
Information Science because of lack of job oppertunities in their own
specialities. Nevertﬂeless they often become involved and interested,
and form a valuable campénent of the system, particularly on account
of their mathematical abilities.

Finally, and perhaps frivolously, one might say that there
is an input ‘from the ranks of unfrocked .priests. It is an astonishing

thing that in over a quarter of a century of academic life, T have

never encountercd people of this class in courses devoted to the

sciences or to.engineering. In Information Science,-howéver, at the

present count I have had five students gﬁftﬁig class in the last five

years! T

The Traditional Curriculum

Before I can speak sensibly about an education procgram for
the future of information science, I must say something of the present
program and its defects. In effect, in even the more progressive

-

schools of Library and Information Science, the core curriculum has
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38
tended to be almo;t exclusively that of ilwe Librarian. As a non-
librarian it might be offensive of me to state what this is. From
observation, howeﬁar, I may say that at least part of the pre-
requisitesaconsist of (1)-éourses on the organization of the trad-
itional»library, (2) a course in cataloguing, and (3) a considerable
study éftécme specialist literature, often hgmoUrously referred to as
"the children's book!'. . , .

Now, whilst there is presumably no objection to te§éﬁing any
of these subjects to a professional librarian who is gcing/ﬁo work in
a small town library, such a curriculum is completely inadequate to
give a perception on thé part of the Librarian in a larger library of
the;problemﬁ of the fﬁture.. What is much worse is that such a
curriculum 'turns off', to use the modern idiom, people of the middle
categories in the last section, that is to say engineers, mathematicians
and physical scientists. These people are not prepared to waste their
time on what they rightiy regard as trivia. It is this traditional
core in;truction, foisted on;the.poteﬁtial information scientist which

. .

l
has to be changed, and to which I will now turn my attention.

The Library of the Future

Before coming to the climax of tleltalk, it\is well to spend
a fow minutes in discussing the form and fun;tion of ghe library of
the future.

First as to form. :For reasons of human inertia it is likely
that conventional bpoks will be with us for a long time, thus,xin
considering the library of the futufe§ we have to cqﬁsider the

-

storage and manipulation of this traditional information source. In
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addition to the book, however, there are new media such as microfilm;‘
microfische, magnctic .nd video tape, and large scale computer storage.
These will certainly form a part of the sc ence library and, of course,
of the central libraries of States and Organizations in the future.
i‘have mentioned the computer. This has c;rrent importance
fOfZDrdC%iﬂg the operations of the library and performing such drudge
tasks as cataloguing, and circulation control. The computer will also
form an integral part of any information retr@gval process. y
One of the areas in which I have wgrked in the field of
information science has been concerned Qith the geometric design of
libraries to optimize them with réspect tDkthe information retrieval
process. In this optimization, the computer forms a vital part and
should enable the search process to be conducted more expeditiously

and far more efficiently than it is at the present time.

Whilst I could identify'many ather areas of library interest

which they generate. One functional aspect of librarianship must
however, be mentioned. It has been touched upon in the first section
of this talk: the Librarian as a predictor of future development
trends ‘and profitable areas of research and development. It may be
thought that this is étfetching the'duty of the Information Scientist
too far: However, recent work By Dean William Goffman of Case Western
Reserve University has shown that a study of the present state of
devélopment éf'the‘literature in a given subject can give an indication
as to whethgr that sﬁbjgct is in a state of what-he calls epidemic
devel@pment; whether it is quiescent, or whether it is past its peak,
and is relapsing into a state DfrciassiEism. The techni;%es which
Gcffman has developed are mathematical Qﬁési“They have, however, been

proved capable of identifying areas of cu.rent interest, and of pre-
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dicting new areas of interest considerably in advance of the point in

time when the shcer velume of production makes identification obvious.

The New Curriculum

The foregoing remarks will have made it obvious that the ncw
Curficuiﬁm will differ considerably from that of the traditional one
which I have aiready‘mentianed. FUrthermofe:it will have prepared

.
you for the fact that mathematics will loom large in thé information
science curriculum in the future. What particular aspect of math-
emat:ics should form this curriculum is of course, open to question,
.but from some experience of the field it would appear that the
following branches and the extensions are of central importance.
1.  Basic Algebra and Trigonometry, including set and group theory.
If the inclusion of Trigonometry is puzzling, I remark that this is
needed when investigations qf %eiatedness are considered as distance
measures in nyperspace. o
2. Differential and intégral calculus, with some calculus of variations,
leading to the stﬁdy odeifferential and integral équaticﬁs, The |
calculus is Df{;ﬁﬁrse, the central tool in the solution of time vary—
ing problem§;K}VariatiQn calculus is concerned with optimization of
functicﬁﬁbés,indeed, éﬁ é more elementary plane, is the differential
cai;plﬁ;. "It will thus be evident that these subjects have an
iiﬁ%édiate relationship to the optimization of information systems.
3. Boolean Algebra and symbolic logic. Two subjects whose importance
is again fairly obvious in that they are at the centre of coding for
information retrieval,

4. Probability and statistics. At thegelementary 1eve1'obviously for

record analysis. In a more advanced context for frequency structured
Q '
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relationships and predictive analysis.
5. The structure of computing systems and their programming. In
tiiis modern age nothing more need be said on this topic.
6. Creative design. Probably only for the specialist, and possibly
only as a post-graduate option. However, creative design will appeal
to the'enéineer and have direct applications in the implementation
of information systems in " = im;ediate future. - s

I am sorry that, having exprecssed these oPiniénS, I am not

with you to debate them. I am suré, however, that Frank Dolan, who

‘has kindly agreed to read this éaper, will defend at least some of
the positions that 1 hafe taken, and I hope that some of my friends
from the School of Library and Information Science at Case Western
University may also be there to insert their criticisms and hopefully,

in at least some cases, their approval of what I am proposing.

o ' 41
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THEORETICAL LIBZARIANSHIP

AND INFORMATION SCIENCE

M. E. Maron

Professor of Librarianship

Institute of Library Research and School of Librarianship

ABSTRACT:

University of California, Berkeley, California

Theoretical librarianship is the study of the problem of
access - access to data and access tce documents. We now
seem to be at an impasse in our work on the theory of -
access systems (i.e., question-answering systems and
literature scarching systems). If wé are to move ahead
in our theerizing about information retrieval systems,
then we must enlarge our conception of what the problem
of information access is about. This involves an
analysis of information and its properties by reference
to its relation with knowing systems. This paper argues
that information science is the study of knowing systernis
and that theoretical librarianship must move in the
direction of information science if 1t is to progress.
It follows, therefore, that education in librarianship
needs to be restructured.
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1. INTRODUCTION

What should be the emphasis and orientation of an information science
programm within a school of librarianship? What is the relationship between
librarianship and information science, and what implications for educa-
tion flow from a consideration of this relationship? These are the isszues
that I propose to examine with you this mcrning

However, please notice at the very outset that this will not be a
description of our program at Berkeley. I will not talk about “the School
of Librarianship at Berkeley because we don't have & well developed infor-
mation science program; certainly not one that is guided and justified
in terms of the full meaning of information science and the future of |
librarianship. We, as & faculty of the school, are still in the process
of attempting to clarlfy and unify our thlﬁklng about the aims of advanced
education in library science and the best ways of achieving those ends.
This process of clarification and unification is tough for many reasons.

It involves unfolding what information science is about, and als» questions

-about future directions for research and development in librarianship.

And, in addition, it always involves questions about the role of librarian-
ship in our society. '

For over two decades, ever since the development of the computer,
there has been enthusiastic talk about the new science of informztion sei-

Jence, and about how librarianship relates to it. How do we see this rela-

tionship today? In my view the key theoretical problem of librarianship
is the problem of access to stored information. And, one of the central
problems of information science is that of information search and re—
trieval. If thes= problems concerning identification and access to infor-

‘mation are central to both disciplines, in what sense, if any, are they

separate disciplines? I see theoretical librarianship as a part of
information science whose subject is the process for knowing. And, in

my view, education in theoreticsal librariasnship must btegin to be concerned
more directly with those information pﬁzjfgses that underlie the activity

" of Knoving. .

2. LIBRARIANSHIP: BSOME FIRST DISTINCTIONS

I want to lead us from librarianship toward the foundations of
information science. Let me start by making a few initial distinections
that may help to clear the way. Along one dimension, I want to-distin-=
guish between problems of control and problems of access in library
systems. Along an orthogonal dimension, I want to distinguish between
the applied (or practical) and the theoretical aspects of these problems.
There are, it seems to me, two quite different kinds of information

‘processing in libraries. The first is information procassing for the

purpose of control; the second is information processing for the purpose
of access. The control proplems deal with keeping track of the system;
e.g., monitoring what has been ordered, received, paid for; what has Been
indexed, shelved, borrowed, lost, rebound, etc. In many of today's
libraries, steps are being taken to automate some of these control fune-
tions. We can, of course, distinguish between two aspects of work on con-
trol (whether for automated systems or not); there are the practical
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questions of "how to" handle control functions, and there are ths theor-
etiecal questions concerning optimal rules (and models) for handling con-
trol functions in a library system.

The second kind of information processing in library systems concerns
the central problem of access. The problem of access is the problem of
how tc analyze and identify stored information and requests for informa-
tion, in order to retrieve all and only that which is wanted. Access
systems can be mechanized or not, Among the class of mechaﬁized‘systems
it has becom= more or less standard to distinguish between two different
kinds of ret.ieval systems. These are: gquestion-answering systems which
are designed to handle access to data, and literature-searching systems
which are designed to handle access to documents. There are, of course,:
both practicsl and theoretical aspects to the problems of access, but
in the main I want to emphasize the theoretical aspects of the problem
of access. T

3. INTELLECTUAL ACCESS: A CLOSER LOCK

The problem of question-answering systems is the problem of how to
design & mechanical system that will store large amounts of information
in order to be able to answer arbitrary questions related to thai stored
information. - This means that if the answer to a guestion (such as:
"When wes Isaac Newton born?") is not stored explicitly, the system can
deduce the proper answer from its stored data, just as you and I can
deduce Newton's birthdate from a knowledge that he was 84 when he died
in 1727. Two key theoretical prohklem aresas in the design of gquestion-—
answering systems are: (1) development of rules for analyzing data

" and requests that are expressed in ordinary (natural) language; and

(2) development of rules of analysis and deduction so that a machine can
make logically explicit (for retrieval) information that is only impliecitly
contained in its stored data. ‘he problem of how to anslyze ordinary
language (on the basisz of its content), and the question of the relation-
ship between ordinary language and formal logic, are, of course, in-
timately related. In fact, one of the "standard" ways of organizing

a question-answering system has been first to map ordinary language
sentences into their equivalents in a formal language, store the infor-
mation in the form of basic sentences of logic and then, where possible,
use existing rules of deduction to derive desired consequences. We don't
have the foggiest-idea how human beings are able to comprehend ordinary

~language in order to analyze information, make deductions, find conclusions,

and in general, answer guestions, . And, our present approach to designing
question—-answering systems via the heavy use of formal logic allows us

to handle only relatively simple kinds of inﬁ@fmation. But beyond that
we seem to be an impasse., .

how to design & mechanical system such that given a topic request and
a large collection of stored documernts, the machine can predict which
of its stored documents, if read by the inquiring patron, will most

. probably satisfy his information need. The- approach to this problem

in the past has been via indexing.

That is, documents are identified
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by assigning index terms to each, and every topic request for information
must be expressed as one, or a logical combination of, index terms. A
computer can then be used to implement one of a variety of rules for
caleulating the "clcseness" between the indexes of a document and those
that constitute thes reguest. The implicit assumption underlying the
design of such systems is that those documents whose index tags most
closely match those of the request will most probably satisfy the
requesting patron.

As you must know, many different techniques have been tested for

~, assigning index tags to documents, formulatlng requests, and for matching
document indexes with requests. The various search systems based on
these techniques have functioned with varying degrees of success. (It
would be much more correct to say that we can't even say precisely how
effectively any literature searching system does, in fact, operate, be-
cause we have no single well established measure of retrieval effective-
ness.) Perhaps, as in the case of question-answering systems, it would
be too strong to say that we have reached an impasse, but surely it does
seem that we have reached some sort of a plateau in our work in this
field, Thus, the main question that I want to raise with you this morning
is the following one: What might be needed if we are to move off of
this plateau and up on to a next higher level of knowledge concerning the
problem of access systems? .

a

4, THEORETICAL DIRECTIONS: SOME SPECULATIONS ) : R

My personal opinion is that in the design of models for question-
ansvwering systems, we have stuck too closely to the use of logical
languages, and in the design of models for literature-searching systems,
we have dealt too exclusively with the problem of how to assign and .
process index tags. 1 feel that if we are to move ahead in our theorizing o .
about the design of information retrieval systems, then we must enlarge '
our conception of what the problem of information acecess is about. Let
me elaborate briefly in the case of llterature search systems. The -
problem, again, is for a machine to analyze a document and & topic
request, and to prediet whether or not (or to what degree) that do-urent,
when read by the requesting patron, will satisfy his information need.
This formulation of the problem implies, in some sense, that the machine
in question must have rules on the basis of which it can estimate the
impact of a document on the mind of its receiver. That is, tex..al
information when read by an intelligent receiver changes states of know- B
ledge and belief. How can this process be predicted? If we are to use ' g
& machine to make £y predictions, we need to provide it with rules, and ' '
this in turn presupposes that we have some ideas about the process of- - , J
comprehension, i.e., the process by means of which information éhanges
J tates of knowledge and belief. And this, in turn, presupposes that we
bavﬂ some kind of a model of mind and an understanding Qf thé nature’ cf
understanding. No small undertaklng' : oy

Thus it seems to me that the theoretical directions we will have to
take if we are to move ahead in the information retrieval field are in
" the directions aimed at an/understandlng of information processing in
intelligent (kn@w1ng) sy;tems . How do most humans analyze reguests,
search for and retrieve information? What kinds of information processing
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g0 on internally when a person decides that he has found relevant infor-
metion, or useful information; what happens internally when one says that
his information need has been satisfied? And can we hope to formulate
for artificial systems optimal information processing rules prescribing
the operations of analysis, representation, organization, search and
retrieval? To even pose the problem in this very broad way is to enlarge
the scope of the information retrieval problem and thus to take it far
beyond what we might ordinarily think of as the scope of a library
school curriculum. Again, I am suggesting the following line of argument.
The heart of the so-called library problem is the probtlem of intellectual
access to storédd inforhation. -fmrunderstanding of the problem of access,
in turn, ledds to questions concerning information processing in the
nervous system, and to guestions of optimal organization of an intelli-
gent artifact, This leads to neuro-physiology, psychology, and epistem-—
ology, =s well as logic, computing, and the theory of artificial intelligence.
There is a single name that has been given to this range of topics that
clusters around the guestion of information and theories of information
"processing. I refer to the name that Norbert Wienerigavg to this field
of study over 25 years ago. The name is "eybernetices," but perhaps
"information science" is a better title. .In any case, my lire of -
~- -~ grgument suggests that the theoretical 2irection toward which a library
science program ought to point is in the broad directions of cybernetics
or iunformation science. What does this mean and what are its implications
for education? ‘ o

\ f
/

5. TOWARD INFORMATION SCIENCE

. I am not the first among us, nor will I be the last to atteﬁpt to
sketch out the boundaries and the geography of that territory that
goes by the name "information science."® But if I wish to argue that
theoretical librarianship must move in that direction, then I must offer.
some kind of map, however rough, of that no-man's land called "information
science." - , ' : o

First of all4 I don't equate information science with computer
science. Information science is not primarily about computers, program-
ming, operatin%/systéms? switching theory, or automata theory. And it
is not primarily about the design of communication systems, coding
theory, theor/;of servo-mechanisms, ete. And it is certainly not about
systems analysis. ‘

ra

Whet i ihformation science about? What is its subject matter?

A Eey ccncfpt; of course, is that of inTormation, and information ,
science ig concerned with explicating the full meaning of information,
déscri%}ﬁg the properties of information, and establishing ways cf e
t :
¥

*In their Opinion Paper discussion of the scope and meaning of this sub-
ject, Otten and Debons use the new term "Informatology." See "Toward a
Metascience of Information: Infermatology." J.A.8.I.8., Vol..21, No. 1,
Jan-Féh., 1970, pp. 89-9h. : 'g . -
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‘theoretical llbrarlanablp, T do urge those of you yhorshazg my view to

measuring those properties, And information science is concerned with
the formulation of theories on how to analyze, organize, relate, store,
preocess, search for, and retrieve information. Information science is
concerned fundamentally with the kinds and ways of information processing
that correlate with the process of comprehending; i.e., information
science, at its very core, is the scientific study of mechanisms for
understaniingi Perhaps this can be clarified briefly as follows

Informatlon, whether in books in libraries or in digital memories
in on-line data retrieval systems, is that which changee what its reader
knows or believes When put thls way, we see that information can anly be
explained and understond by reference to its relation with the knowing ‘
system ("mind") of its receiver. Furthermore, such key naglons as the
meaning of information, the relevance of information, the utility of
information, must be explained in terms &f the impact of the information
in question on the knowing system of the receiver. How does lnformatlcn .
change what a’ﬁEngon knows? Information about the world must be ’
represented in soiie physical form. How is it represented in the human?
Knowledge, whatever else we say about it, does have a physical represen- .

tation in the brain of the knower (e.g., in the form of signals that -

ultimatelv generate intelligent, mind-like behavior.) What is the logical
structure of physical knowledge? VWhat is a state o: knowledge? Can we .
talk of an information need as the difference between a desired state

" of knowledge, and some actual state of knowledge? And might it be

possible to measure the relevance of information in terms of whether
(or to what degree) it changes a given state of knowledge to some de- _J/
sired state? These remarks and questions are intended to amplify the -

“nution that information science is the study of information, but that

information, in turn, can only be understood in terms of how it affects

- knowing systems. Thus information science is the scientific study of

knowing uygteﬁéf(natural or artificiai)' i.e., it is the study of the
understandlng, comprehendlng, believing, thlnklng, Solv1ng, etc. (And
of course, all of this was ;mp]lclt in the writing of NQrbert Wiener
when he first explained the meaning of cybernetics.) _

6. IMPLICATIONS FOR EDUCA -‘ION

My interpretation of information science-makes it a subject whose
subject matter is the activity of knowing, and how knowing can be ex~ . o
plained in terms of underlying information processing. And, I believe
that theoretical librarianship must move in the direction of information
science if it is to progress. Therefore, if my view on these matters
is even close to being correct, it follows that education in librarian-
ship does need restructuring. The guestion is: what kind of restructuring?
Uanrtunately, I caanot spell out at this time a detajiled list of those
courses and their sequenclng that would covqtltute a full program_in
theoretical librarianship. ~Ohe reason is Slmply that some of the most

important courses do not yet exist. However, this fact need not deter

us. Our concern is with education and the Dpreparation of those advanced

students who will 'do new work in ‘this field. We have to point the way. - .
Thus, although I cannot.propose at this time a complete curriculum in

k4
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help widen the scope of theoretical librarianship along the lines I have
And, most importantly, point your students in the

already suggested.
direction of information science.
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Information Science Education

Edwin B. Parker
Stanford University

&

We can catagoriée the péssible objécﬁiVes of information science

~education into three general types. The first, and most prevalent,‘is

‘professiénal' training intended to equip people to operate existing

cammunicaéicn institutions. Given the sponsorship of the present sympe ~ium

I wi'l use libraries as.examples throughout; although I think the argument.

generalizes to ther communication institutions also. Theléecond,

objectivé is to train information technologists who will be the inventors

or !gngineers' expected to develop and test new information systems. My’
3!de,afinitignﬂt:;f értechdolcgist is a broad one that includes behavioral and

policy considerations. The third objective is to train scientists whose

goal is a deeper understanding of information processes in geuneral.

Professional Training

e

. Ve i
Technology Utilization

- : . . C . ’
We can subdivide professional training into three general aspects,

although one aspect dominates and the other two tend to be neglected. The

< dominant aspect of professicnal training for which infermation science is
¥ - - .

v relevant is the utilization of technology. That may seem surprising to a

librarian who works with books and card Eatélcgs and typewriters or to &

v, i
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newspaper reporter whoe works with a pencil and paprr, telephones and a
typewriter. Bu the technology of writing and printing is as much a
technology of information processing as photography (micro or otherwise),

electronie transmission, or computer processing. Librarians share with

. journalists, photographers, film-makers, broadcasters and computer

programmers the need to be able to effectively operate or manipuiaté their

4

Management Training

The second negeséary aspect of professional information science
training is management or‘crgan;zatibnal skill training. Communication
institutions, whether newspépers, libraries, broadcasting companies or
telephone companies, share with other institutions the need for peopie.
whé'can operate effeutiveiy within the existing institutional framework.
Although the skills needed are in large measure communication and information

processing skills, this need is not restricted to communication institutions.

Graduate schools of business devote more explicit attention to training ‘in
F .

7

_the organizational and management skills needed to operate any institution.

Use of Feedback

—r

&he'zhird and mést negiectedgaspect of proféssicﬁal iuLprmétion
science training .concerns tﬁe relationship of the communication institution
to ﬁhe rest of society. 1In the case‘bf business . institutions, this
tésk is much simpler than for libraries. Businesses have a well defined
medium of communication for relating to the rest‘of the society -- money.
Moncy provides tﬁe differentiaéed faedbackgtp Eell the institution which of

its products and services are appféciated and the profitability test provides
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an accepted measure of success. Mafket rescarch is one way of obtaining
information from the potential clients of the institution that can help
it perform more effectively. Public institutions such as libraries find
it much more difficult to determine user needs and interests, to evaluate
the effecti%éness of their operations, and to provide the systematic
information feedback that allows them to be rapidly responsive to changes
in needs and interests of their clients. Since the financial résources of
libraries come from different sources than those sgrved {or come indirectly)
there is the additional problem éf‘ébtaining resources to operate. Sometimes
successful service can be self-defeating in that it geﬁerates further
demands for service thgtrcannat be met because of budget constraints.
These problems are crucial to}ghe long-run survival of publie information

institutions. They deserve more attention in prqfessicnal training.

IrgigiggiTngg;gsz Prcfeséipnals,fpr Yesterday's TInstitutions
This characterization of professional training as training . to’
operate existing comﬁynicationﬁinstitutions, although useful for some

purposes, is a dangerous oversimplification: If the communication media
N .

"and institutions were likely to remain stable throughout the careers of

those being Rrofessionéily‘trainéd there would be few problems. But
during a time of rapid technological change in communication media that
will certainly leave its mark in the form of changes in communications

institutions, there is a danger that tomorrow!s professionals may be

trained for-—yesterday's institutionsf The instituticns'thamsglves,;whéthér

¥

libraries or newspapers or whatever, dre likely to demand personnel trained

to handle the immediate short-run pfobleﬁg. The questions that education
‘ : a . ,
\

institutions must answcr ‘is whethet they also, wish to take the short-run

‘view, or whether they havefa larger responsibility to considér_t@éilpng=fun

.51 .
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problems. It is a matter of whether the education institutions choose to
lcad or to follow the professional institutions they serve. If they arsz

to lead, then it is imperative that professional training also include
elements »f our two remaining categories of information science education --

technology_dé%elopment and scientific understanding.

Technology Development

Change Technology or Change Function?

Communication tr:chnology is undergoing considerable change and
is likely to continue to do so for at least the next 20 years.- There

will be magor changes in information storage technology (e.g., ultrafiche,
u :
trillion bﬁt laser memories, holographic memories, ete.), in transmission

"
i

technologyg(e,g., cable television, communication satellites, laser
Voo Cd
i n

L2
transmissiomn,

etc.Y and in access and processing technology (primarily
computer systems). As new technological potentials are developed, made
more economical or more widely diffused threugh the society, then shifts

in usaggzpatterns are bound to develop and institutions that have grown

~

up around earlier technologies will be foreced to adapt. Existing'insti‘
tutions will be forced to change technologies (i they are to continue to

perform the same functions effectively) or tc change function (if they
insist on keeping the same technology).

. ’ ,/ - . . \\
I am a8 strong supparter of libraries in their functional role

of providing all people with easy access to information and education about

wlhataever they want whenevettthay want. The library has long been a

cornerstone in our democratic system of g@vernmgnt; which requires an informed,
Q
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electorate to operate effectively. This historic role of being the

receiver's agent in a communication system that has in the past beon
P

largely dominated by the senders of messagaes, is bééoming increasingly

important as the society itself becomes more compl % 2nd as individual

\ P~
cithzens become more involved in the d¢c151on -making procesqeq of the

society. Therefore, I am a strong advocate of libraries developing and
adopting whaﬁévar técbnclogies can best help them to serve *hat function.
The alternative would be fér libraries to maintain only their traditional
techuologies andﬁﬁéfmit;néwzinsfitutions to grow up around the new techno-
logies,; possibly usurping the- llb“afy s traditional function. The impli-
;catién.fér educational instituﬁicﬁs is clear: Train peoplg who can
develop and adapt new technology and new techniques to make it easier

to provide the kind of information access capability our society requires.

New Technologzies
- % . -
There are two dominate téchnologies involved in Curfen;faﬁd
,"

future changes in information access capability. One is com Lter tecbnology
and the other is a cluster of video technologies, 1nclu§lng VLdeotape,
y \

video cassettes, cable televisién,'phétocobying dev}eés, microfiche, etc.

‘It shouldsnot be necesgary for the infcrmétion technologist to become a
f f’
nardware engineer capable. of. develgp;n? new phy31cal davices, although

\ e C e
‘he should be ablel to Uﬂderstand the hardware well enou?h to utlllze it

effectively. Ha hould also be able .fo write specificatigns for needed

[ e .
hardwvar~ in a form undcrétandablﬁfﬁy the appropriate bhardware people.
‘One’'example of this would be specification of characteristics necess .ry in a _
i V . =5 Iy -
computer display terminal -for bibliographic’data in a library application.
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Another would be specification of perfermance characteristics needed in
a random access microfiche system. He chould also betfémiliar with the
major trends in technology to be able to judge which aspeets are likely
to remain staﬁle and where the significant technical developurnts and cost

reductions are likely to appear in the following five to ten years.

He should become a highlylcompetent user of the technology so:
that he has a fitsﬁ»haﬁd knowledge of both potentials and limitations and
can select hardware knowledgeably. In the casc of computer technology,
he should become more than an applications programmer capable oflwriting
programs in some standard programming language whether Basic, Cobol, Fortran
or Assembler. He should become knowledgeable abéut the systems programming
skills needed to implement a new programming language or system which
non-programmer users can use effectively to perfbrm their information

gselection and processing:tasks.

Behavioral Rése§tgh ’ _

\
-, .
'

The goal of developing effective ncw imfgfﬁéticn}systems
A} !

requires twe additional areas of knowledge besides the vaiously technical

l
1

skills required for dcvelopment of a computer or video 1nf01matlcn system.
';VA %econd area of knowledge concerns user needs and!user\brhav1or.f Techno—
lggy systcms developed in isolation from the neads and 1niarmatiéngbeekLng
styles of spacific audienceé may work well in some te&hni@al sense, but are
urlik. ly to be satisfactory for rgal usdrs. One danger ié;thatrthe éystem
may be designed for an imggined rather than a real need. Ahéfher is
thatlghe 'human factors' gre not adequately taken into accoynt to make it
eaéyrfgr nonktechnigaiv users jto comf@rtébly utilize the system. What needs

ERIC.
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to be developed is not a technology system but a man—méching symbiosis that
allows real users to access relevant information on real problems. Designing
a system for the general public to use is a much more difficult task than
designing one. that will be operated by paid empl.yees or other captive
audiences. 5o0lid training is therefore requiraed in behavioral science

4
research techkniques as well as technology systems devclopment techniques.

Social Institutions and Public Policy

The third component needed for effective technology developraent
is detailed understanding of existing communication institutions and public
policies for communication. A ?otentially effactive information System;A
even one ‘that has adequately ‘taken into account user needs and user
characteristics, is likely to remain a laboratory cﬁrigsity if there is

no reasonable strategy for existing institutions to make the transition from

;

.present to future tecﬁnalogy or for new institutions to develop around the

- new technolcgy,f-In the case of communication technology in this society,

O

'ERIC

s v
A

Vs

this requires an understanding of the regulatory process. The promise
\ -
of electronic technology for remote access to library services may never

be realized if Federal Communicdations Commission regulations and local

cable television franchising practices do not take into account the 7
péssibility'cf libraries =nxtending their information services directly
to homes via the new communication technolegy. New technologies are

never introduced into a social vacuum. The economic, political, and

* i
social consequences for existing institutions must be studied as carefully
as the technology and the behavior of its users. The systemskdesigncr ) e

and deVeloper who ignores the problem of transition strategies for social

institutions, in this case libraries, has a certain recipe for failure.
. 0D A -



All three of these components of effective information systems
development -- technology, human behavier, and socia” imstitutions -- will

require the acquisition of new knowledge as wecll as application of old
. . . J ‘

knowledge.-rfhe problem is a missi@n—ar{entgd one of accomplishing social
goals, rather than a pure knowledge problem, buﬁ new knowledge is essagtial
to satisfactorily accomplish the social goals of improved information
service. Therefore, a strong component of iﬁfgrmaﬁien science, as a

Jbasic écience, should be included ié curricula planned for information tech-
nologists.”

Basic Tnformation Science

5

One reasonable goal for information science education, and one

which can attain the greatest prestige within existing academic value
systems, ‘is that of training scientists. The goal can be expressed as .

- %
deeper understanding, development of.abstract principles, knowledge,

truth, or some .near synonym of these.

A

Fundamental Nature of Information

The nature of information and information processes may be the

. _ . B ' . ) / s .
fundamental focus of science for the next century, just as sclence 1n the

past two centuries has focussed on matter and enérgyg- Information processes
control the utilization of matter and énergf. The fundamental relationship

\

between information and energy has been suspected for at least the past

20 years since Claude Shannon's creation of the mathematical theory of

information turned out to have equations identical to the entropy equations

B i?:‘. of the sccond law of thermodynamics. More recent develnpments.in the

B A i 7ex: Provided by ERIC
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understanding of the relatlcnsh;p béLwean informatien and energy are

dlSCussed in the September, 1971 issue of Scientific American (Myron

Tribus and Edward Mclrvine, "Engerzy and Information", S;iantiii;ﬁAmericaq;

1671, vol. 224, number 3, pages 179-188).

The recent major advances in the blcloglcal sciences since Watson .

a

' 3
and Crick's d;scovery of the "genetic code' can be largely attributed to

the deeper undérstanding of how biclogical information is stored and

transmicted from one generation to the next. ; © -

3 - o

Although the analcgles have yet to be formallzed lnt@ ‘an

abstr1ct theory of 1nformatlsn, there are 1nterest1ng similarities’ between

-machlne 1nférmauign processing. in computér systems, cogni:iva infarmatién

processing in humans fhl@loglcal systems) and human ccmmun;catLDn in

P = B

social systems. All three aspects are 1nv01ved in the develgpment Df o

I

information systems. Batter understandlng of the fundamental processes

P .
wottld be certain to lead to 1mproved.uystem design.

Toward a nggrélﬁTh@crv:cf Information

i
. . N\ o P 7
 What is presently known as the mathematical theory of information,

powerful though it is, is a very special case compared to what is needed in
. " . ‘ "

a general ‘theory of information. Present theory is essentlally . theory

"of efficient cadlno'that measures the capac1ty of infoermation channels and

the eff1c1ency of transmlSSLOn in 'bits' (binary digits) of informaticn

‘under an assumptiorn that thgre is a known set of possible messages

that is perfectly shared between %e@der&and receiver. . In o her wc;ds, the

o E -
B L

‘structure or context of the 'info ‘matlon (as deflncd by a shaled set of

oy

pcssible méssages) must bc 1dentha1 at both ﬂnds of the Lnformatlon channel

-Thle valously does not«apply to llbrarles Or most human ccmmunlca#;on because

. oo ) H . %

a7 A
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the context of the message is different at the sending and ceceiving end.
What is nceded is a theory of information permitting rigorous formalization
and measuremént of changes in information structure, not just quantity of

transmission within a given structure. If we can find a way to formalize

 the context or boundaries involved in processing an item of informdtion
. . .- o

e might then be able to determine the extent

(whether by man or machine) w
B 7 < a
to which information processing results in changes in the structure.

{

T T . . ' . - \
(If we are thinking of a human being as an information Progesser we can

B

think of this as changes in his cognitive map of his environment.) Given
such a formalization we could measure similarities and differences ;ﬁ

information structure between senders and receivers involved in a particular

together or farther apart.

Interdisciplinary Effort

The problems cof information are so fundamental and cut across

50 many prescnt disciplinary boundaries that it is nearly impossiblé to find ..
an academic departmeint within existing university structures in which to
pursue a fundamental theory of information without being constraincd by

the assumptions of a patticular discipline or profession. "Cybernetics
1

and general system theory come closest to the scope required but these are

seldom found within a single department. A strong foundation in mathematics

would be essential; there is some basis to- suspect that the subfield of
mathematics known as graph theory may provide a basis for formalizing

. E . y m 2
information structurcs. Present Iinformation theory is the province of

departments of electrical engincering. People wishing to explore the clues

38
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in the relationship bctweén informagicn and énefgy wili need a good
grounding in physics. The_iields_cf computer science, psychology, sociology
and linguistics may provide necessary clues thaﬁ parmit a géneral théory of
informatién_tovemerge. One can speculate that the present béundafies of
acadzﬁic digéipiines and departments prcse@;ug major impediment to. the
development of the icgdgd basic theory cf-infé;maticﬂ, On ﬁhé'ogher R
hand, we will not know the apprdpriagé way to draw académi; bgundéries.

until after the theory has heen discovered; present intuitions may be

quite on the wrong track. The closest analogy lies in the recent emer-

.gence of departments of molecular biology -- a trend which followed

rather thap preceded the discovery of the genetic code. One can argue that
we need to have a theory to teach before we worry about finding an
appropriate a&adeﬁic department to teach it in.

The crux of the present problem in educati@ﬁ.fér a basié science
of information is thus to provide a sufficiently flegible écademiél
environment in which the ﬁcly grail of a general theory of infcrmaﬁign
can be sought. An acadeﬁic home neceds to be provided £0? brighé peoplé;
who wish to study interdisciplinary prcgrams inﬁclviﬁg sgch diverse gépics
as cognitive psycholegy, artificial intelligence, neptgphysiéiogy, ma;ecqlar
biology, and electrical eircuitvﬁhééry, all in the interést% éf developing

a theory of informatione.

P Stanford's Program

The information systeas Ph.D. program which I direct in
Stanford's Communication Deﬁartmgnt is focussed.on technology development in

the broad scnsc discussed earlier, including behavioral science, computer
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" that would make the results apply to law libraries,

 programs. ‘We
. ’

Y

scicnce (and use of technology gencra 11y) and analysis of soc1al insti-

tutions. DMuch of our flnanc1al support comes flOm a tfdlﬁlng grant from -

the National Library of Medicine and so we have a particular focus on

biomedical communication. Nevertheless, we feel that we are likely to

be of most use to the National Library of Medicine if we approach the .

problem of developing improved information systems at a level of generality

technical information

centers,'public libraries or hospital systems for medical patient records.

This wculd not be the case, of course, if we were engaoed in the professional

But we have‘cnly‘Ph;Di and postdoetoral

tralnlng of medlcal llbrarlans

do not oﬁfer an 'information science' program at the M.A.
i : .
1ev§l, nor do we engage in any professional training in this area.

[ . .
‘"We do not teach a bas;c science of information as such, beeause

we dg not thlnk that science EXlStS yet. We do teach basic sc1ence in

Other areas, lncTudinﬁ bEhaVlDfal sc1ence, Whléh are néeded to focus on
V

information system problamsg Andwwe try to maintain the flexlblllty in

our Ph D. ptograms to: provide encouragement for partlcularTy well qualified

students to tackle the fundamental information science problem if they wish:
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- University of Hany
INTRODUETION '
Curriculun davelopment and the problem

discussed’ prﬁmérily by daacribingithreé ex

which will be treated at some length, will

62 by the Currviculum Committee on Computer.

for Computing Hachiﬂgry (@CH . This curri
on conputer science cu.rlgu1a tthU“dth th

The seccnd exarn

throughout the world.

in the develepaent

ttule

YT
il

CURRICU

The d,.

cussion of
developument
more specif

will bring out sone of the

lage

local coll

DIVIELOL

amplas,

“curriculum at the University of Manyland;

of Technolo
68 will bring
15L1;&;, whereas the discussion of

ic problens as

silNT

land

s associated will ke

p]

. The first exanple,

be the development of CURRICULUM

Sc (L (C

P
AgLocla

L'ﬂ'

S) of the tion

o,

culum has had a very great impact

¢ United States and, in fact,

gsed will be computer

ﬂ

and the third esxample
i

of the curviculu in informa-

out general curriculun

the latter two e

ples

sociated with the

LCURRIC 3
CURRICULUA 63, a sot of recommendations for ac adfmlc programs in
computer scicnce, actually started davelce as =sarly as 1962 A
] .
smnll'grﬂu? of womputer scibrece pevsornel begon meeting at odd ti?és dur—

ion for Computing

ingz national conferences, such as the Asseciat S?Chinrry
mectings, the-rall Joing Conputer pDHl'"“WLFQ rthe Spriag Ja;n* Cemputiar
Conferences, and the annusl College ond University Iicchine Hecowds Conlononcoes

© 64




Our concern was for educational programs related te computers.  The %irst
actual visable activity that resulted fron these early mcctings was Q
panel discussion held during ACM's 1963 Wational CcnferCn;e in DDﬂVEI; .
Six éduéatBTS—pchéﬁEEd papers describing several coursesz which cauldﬁ
form the basis for a computer science curriculunm. The topies covefedl
in that otiginal panel.wcre as follovs:
1. Introduéing Digital Cowmputers (¢ ce W. Arden)
2. Programming of Digital Computers (A. J.. ?crlis)
j. An Undergraduate Curriculum in humﬁxlcal
AﬂaijlS (Gaorge -E. Torsythe)
- 4. Logic for Comguﬁez Science (Robert K@%fh;gé)
‘ o 5.‘jﬁechénical Languageg—ﬁ Course Spegificati@n‘(géul Gorn)
6. The Place of Logical»Design and Su it chiing Theory
in the Computer Curriculwa (David . uulle:}
N : .
This panel discussion resulted in a set of articles which appeared in the
April 196% iésgg of the Communications of ACH, under the genaral heading
of Computer Science Curri culum. [1] At that time these were the prinme
course arezas being coveraed by programs in compuler scicnce. The partici-
pants in th%s panel and also tﬁe authors @f the artij;S 831951113 in the
_ggngpiggggﬁqs were lefuljé selected by the CurrlculuM CUTﬂ;tiEQ on
1 s
Cowputer Sciénzé of ACH in order to ra apresent wvhat wa§ felt to be some of
the best efforts in those areas at thaf ﬁiméi‘.Ail of ths pc ople involved
;TigrhVVti£>this panal are still active and contributing to thg computer science
field. * |
‘By using the results of tha:abcve poucl and the later Pub]luﬂlléﬂg as
a, ste Iping.gtﬁneg the Currviculum Committce EwhichAthen consisted of cight
Q poople) proceeded to attack thoe probleam of dﬁvclafﬁng a broader b%ﬁrd

ERIC = - - ’ , SRR
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when our Committee was hosted for one weck at the Homestead in Poughkeepsie,

curriculum. The Committee met frequently befere, after or during national

.conferences to discuss an undergraduate degrec progran in computer science.

Numerous consultants at these conferences were used in the development of
! I

‘the curriculum. A major effort was carrvied out duriung the summer of 19064

4

New York as guests of the Tnternational Business Machines Corpovation. It

was at this session that the major actual formal writing of course outlines

was done. -We had available two or three experts in each area for this writing

v

session. When these course outlines were put together, drafts vere forwarded
, . ) ‘

to a nunber of computer scientists in the United States and Canada for sug-—

t
&

fodifications were made based-on their suggestions. This work

i3]
L4

gestions .

.

was ultimately further refined and published in the Communications of ACHM . in
¥ : P Lomnmunicaijons

Sentember 1965 under the title of "pn Undereradusate Program in Computer
pLer ] & - g P

Science ~~ Preliminary Recommendations". [2] These preliminary recommendatins

contained outlines for the following sixtecn courses:

REQUIRED: i -
1. Introduction to Algorithmic Processes

2. Computer Orgenization and Programming

3. Numerical Calculus .

4, Information Structures -

) 5. Algorithmic Languages and Compilers

e ' ' -
ELECTIVE: o C ,

. Logzie Design and Swirching Theory
7. MNumerical Ananlysis

. Computer aund Programaing Systoms

)., Combinatories and Graph Theor
11, Systeoms Simulatious

- . 12. Mathematical Optimization Techniqués

13. Constructive logic )

14. Introduction to Automata Theory

15. Tormal lLanguases

16. Heuristie DProgrmaning

63 . .



During the final stages of the publication

i

dations, negotiations were in prezress with the Foztional Scicuce Foundation

.-Efﬁi;All.zvég_5gpécft of our curriculum activities. Up to this point ve had received
i ;f - ; ng'fiﬁaﬁéial support from any outside organization other than being hosted
) for that.onc wes ¢ by IBM. As a result of our NSI negotiations, we did obtain
e a Grant (ESF GY-305) in the amount of éb@ut $61,350.00.. This Grant was.&n
. -~ 28 L.ﬁi 21 elémcnt in the further development of our curriculum activitess
It enabled us to hold curriculum discussiaﬂ.mectings indcpéﬂdEﬁt of national
‘Q‘I: meetings and also cnabled us téfény consultants to work with us at greater

-519 dength. Actually a good number of our mectings were still held prior to

- - = = = -
: ’ “ational Conferences, which meant that in addition to formulating our ideas
- “and getting them uritten down during our formal sessions, we had aniopportunity'\

to test them on our colleagues dL;;nD the Confercnces. This meant Lhat formal
and informal curriculum discussions went on usually for a . period of over a
week, These curriculum discussions were perhaps among the most heated dis-—

: cussions T have cver been involved in throughout my career. The Curriculum

. et Committea was a dedicated group which’ iglt that it was trying to devise a

SRl T Cedrriculum which would be valuable for a period of several years despite the

fact that it was being done during a period of rapid change both in computer

g \ B Yy £ =
seience courses and in computer technology. It was done during a period of

A time vhen very fow textboolis were av il?blé. Consequently one of our-primary

aimrs was to notiva te the \rltnnﬂ of much needad tE\tbOD\b in this arca. In

this comnection a number of publishers did make considerable effort to keep.

up with the wvork of the Committee and attempted to track down any efforts in
B ¥

the tesxtbeoll avea that they eould locate. T belicve it is safec to report

that te some e LDnL theose efforts wore successful since a large nunber of

. \

texts are now available in this avca, thouph wuch wvork remains to bo done

. - | o - o |
[E T(j“ in the texthook cateogory. o R . o
o : : , 53 0 ~, .
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CURRICULUM 68 was published in the Cg

©+1968. [3]

an

This publication prescniad a relatively complete description of

gudcr”‘ﬂ?u

arate courscs.

This curriculum has
developmant of undergraduate devrge programs in computer

never the intent Of the Curr

:

writlen,

report would be

vould be

riculun,

Ropartnent,

It

was

ate degrec program

They were as follo

in

computer

science.

es and Syntactic

Organization
Computing

Informstion Organization and Retrieval -

been and

~
Ya

TProcessing Systems
Pr

‘and lleurist

still is being

widely

BASIC:
Bl. Introduction to Computing
B2. Computers and Programming
B3. Inureduction to Diegcrete Structures
B4. MNumerical Calculus
_ INTEREDIALE:
— I1. Data Structures
' I2. Programming Languazes
13, Computer Orgzanization’
14, Systems Programning
- I5. Compilcr Construction
I6:. Svitching Theory
"17. Sequential Machines
18. WNumerical Analysis 1
19, Numerical Analysis IT
ADVANCED:
Al., ' Formal Languag
A2. Advanced Computer
A3. Analog and livbrid
A4. System Sinmulstion
A5,
A6. Computer CGraphics
A7. fTheory of Computability
AB. Large-scale Iﬂ;@lxutlﬂn
A9. Artificial Intelligence

ic

rograrming

It included 22 sep-

used as the basis for the

science.

It was

iculum Committee that it be usced precisely as
the hope of the CormlLL;e that. the base laid down in the
. .
sufficiently broad that many schaols of differont types
able, to pichk from this and develop their own undergraduate cur—
Just recently in a counversation with the Head of a Computer Scivnce
e romarled that they vere still using CURRLCU UH ‘68 outlines in



some of their courses but that they were unable teo cover all that was sug-
%

gested in the outlines. Frow my point of view, this is precisely as it

should be. We realized at the time that our outlincs were relatively broad

and includad more matcerial than 1s cavered in a usual three Tour scmester
course.

One problem or aspect of curriculun developnent that I am sure this

group would be particularly interested in is the problem of classification.

i

The Curvriculum Committee spent many hburs attempting to define and classify
the subject areas of computer science. This has becn and still ié a major
problem fér our subject or fgr-any.subjéct as a matter of fact. In the
diseussion of our undergraduate degroo prégfa%, deéspite many arguments
against it, ve finally classified the squc;ﬁ into three méjor divisions:

TNFORMATION STRUCTURES AND PROCESSES

INFORMATIC ':z PROCESSINRG SYSTEMS

METHODOLGGIES
In the Information Strudturecs and Processes Division we included the repre-
sen§atioQ§ and transfors i;iéns of information structures along with 'theore-
tical models for such ;eplc S CTl tations and trausformati;nsi In the Infcrma;
tion Processing Systcoms D#v;g on we were concernad with s-stem§ having
ability to tf;ﬂsfcrm information. Such systems usually involve the inter-

H X o ) ‘k

action of hardware and software. Our Nathgdol@gy Division was derived fron
broad areas of applications of computing which have common structures, pro-
cesses and tecimiques. .

. |

.
O . e

ERIC <~ s& k
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The same Neport in its

. the areus of concentration &

discuzsion of lasters
52

THEORETTCAL CCHPUTER SCTENCE

WPPLIED SOF¥TUARE

APPLIED HARDWARE

NUMERICAL HATHEMATICS

. . 1RSTRUMERTATL

INFORMATION &

These arcas of concentration may look

the result of discuss
and universities; and, as su

the

i

come up with their own class
their staffing capabilities.
or nat t@ buiid y
1d

you buil

othor subsceribe to each of_t

oN

Y8TEM

]

ch do represent a very
se programs. Necdless
ification scheme which

This of course highl

ou

Lizse approaches.

Progr

ams

listed

somewhat arbitrary, but actually are
. N, .

jons by many representatives from many different colleges

good cross-section of what

\'\
to say,
\\ =
is partly
\\\ -
ights the\stand
\

AY

ard problem

most universitites

2 funetion of

r staff to fit the curriculum you want to develop;
vour curriculum bascd-en the staff you have to start with.

suspect ‘that most programs in their development at Some time or

One of the problems of computer scicnce or information science is in the

implementation of the ecurric

tratively located within a'u

jndependent academic unit in order to be able to flourish. If it is

independent unidt,

personnal, budget, space, an

pendent unit

ulum. In particular,

niversity? One thing

d equlipmant,

6"

1 £

where should it be adminis-

is elear —— it should be an

it may well suffer in the allocation of vesources,

It is also clear that such

not an
guch as

an iude-

should be in a position to provide service courses to othoer parts

L s
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.will have to become more and move concerned about the use of computer science

of the univevsity., The majority of computer sclence programs are located

within Colleges of Arts and Sciences or their equivalent. This is not

universal however. In some dnstances the cemputer science department is

»._l

cated within the division of mathematical sciences. A number of computer

science programs a2re lecated within departwents of electrical enginecring.

- 1 . P '.! - 3 4.
In some instances departments of electri¢al engineering have charnged their
names to the department of eleetrical engineering and computer sci ence to

indicate their

Loty

fi

-

liation. Generally speaking, -howvever, these

[CI

close a

latter programs are closer to the hardware side of computer science, whéreas;
the computer 'C}Eicé d&pdffm;ﬁts located in Collcges of Arts and Sciences
are nuch rloser to the software Eiﬂe-of aomputér science.

In the iight of recent developmwents in compufter science and the many
applications of computers that are émerging,-it seems that it would be aﬁg

propriale to have a separate division or school of camphter and 1nf@rqujon

N -

ience.” Such a division could well have a sub- up emphasizing the soft—

=y

ware aspects o L

comput cience; another sub—group emphasizing the hardware

w

"aspects; and still another sub=group emphasizing what might be called the

L , .
Jibrary aspects of computer science. It is clear that library sciences

in their discipline. Some have sugges DT thﬁt Such a broad division ﬁh uld

A ~ . , . . '7 . 7.177 . i *
also include a sub-zroup for information systems management. Others have

upgegted that the dep artment of linguistics could be included in such a

divisiion. It is clear that there are a number of aresas which are so
- * .

dependent on information proc essing that they could:well be lumped together

in some new administrative cowple It is not clear hO\ﬁVul whether all of

58 | - '
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‘these people would be willing at Lthis time to live together in such a

fon. I hope that this Conled

d

vi

ence can make contributions in this

general direcction.

Another major problem in curviculun development is meeting the necessary

staff reguirements. In the last Low years it has been very .difficult to ob-

tain xel?—qu ali

fied people in computer science. Tortunatcly computer sclénce

curriculun has recently developed su ufficiently well that a relatively large
number of Ph.Ds in computer and/or infermation sciences are being awvarded.

1 strongly suspect that even thisgcoming spring, most departments will have
a reasonably wide selection of people to choose from in developing their

staff. A few yez rs»afb it was ueces

\[wﬂ -

sary to hiie personnel whose original

electrical engineering, library science and

.

science graduates.. 1 gincerely hope that we do not get caught in the

-+

trap of reproducing ourselves to such an extent that we become 5 glut on

the market as has been the case in mathematics, physics and some other

subjects. R . -,

Another problem closely related to the staffing problem mentioned above
is that of student EﬂlDllU“nt&. Most new computer and/or information science
£

departments have been {aced with very heavy cnrollment figures which has

o

i

serve@ to cowmpound the Staffiné pr@blem. It would be necessary that wé

look at this pfoglcm vary carefully in the next few years. One solution

to this problaen w1> vell be attemptling to kecp the quality of our programs
sufficicntly high so ﬁhat our numbor of graduatcs does éct cxceced the dema md.

Certainly many schools already have strengthened their entrance requirvenants

in this commectieon. Fimm statistics are not yeol available as to the number

. 63 -
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the a

of departniznts now in existence. It

there are over 100 departmznts offering u
close to 100 offerins graduate degree prog

possible problem eof graduating Loo many

formation sciences arecas.

Still another problem associat

L2

is taat of obtaining appropriate physical
¥

attenticn &o this point and to emphasizec

la at the Worl
Educaticn, one of the objectives stated f

that they should move toward having their

experinentation, and research. 1 feel mo
moving in this direction, but of coursc ar

the financial crunch.

Another aspsa

b

ct that-ﬁeeﬂs discussion

computer science

ity. Next Vgék gt thé Fall Joint Conyg

academic préél am and the

Ui

/ .
panel that will /be discussingprecisely thi

academic program and the cgﬂ)utex cen

stances the relationship between- the two

evelopaed a strong

jul

instances there has

is unfortunate

of course very

all costs. At.iy university we are

still

able to avoid the competition and jedalous

under any cirvecumstances these two-units s

in eveory

should coordinate their
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students

ed with

competitio

way

.relatively clear however that

ndergisdunte degree programs and
crams. This too compounds the

in the CDRQULFL or in-

&
appreo; late curriculum development

facilities., 1 merely want to call

it may I call your attention to, the

d Conference cn Computer Science

or compuler sclence programs was
own computer {or classroom worl,

st large universities are already

e being CDﬂEldEfabjy :JOWQd by

is the relationship between the

computer center within the univar-

er Conference I am a

member of a

s problam, In most universities

. ¥
fler are now qcpnrﬁkc. In somea in-—

able. In other.

is extremcly ami

n or jealousy between the

and should be guarded against at

ro thus

ny

in the =ane

unit and

r problewms. It is elear thaf
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CURRICULLY 68 is stiil under constant review,  The World Conference

on Computer Scicnce Nducation recommended that the Curriculum Committee
. 3. . . . . o » e .
on Computer Science (C°°) of the Association for Computing Machinery (ACM)

5

look at CURRICULIZA 68 and up—date it in view of actual expericnce with it.

1itive to

@

oy

Discussions hé?g been held with the Nationel Scicnec Foundation rel
getting monies to lLolp nith this review, but to déte there has been no en-
couragement for any monies. There will be, hovever, a day set aside prior
to the fortheeming Fall Joint Computer Conference for a review of CURRICULUM
68. It is hoped that this will lea& to further discussions. It has been
clear, even from the date of publication of CURRICULUM 68 that some areas

of concern in the curriculum were more in nced of work than others. Numerical

Analysis for example was a well-developed field. The areca of programming

tive at this stage. Systems

languages is beginning to be much more defini
pregramming on the other hand is still in a very Lenuous state and needs

ceusiderable attention including new textbooks,

COMPUTER SCIENCE CURRIL

LM DEVELOPMENT st the UNIY

Curriculum develepment at the tniversity of Maryiand was sreatly aided
I Y B 3

by the fact that three members of the C°S of ACM-were actually at the Univer-—

sity of Maryland. During tha school year 1966-67 a complete Masters Degree
Program in Computer Science was developed at iarylaid based primarily en the
work of C™S. While CURRICULUM (8 contained only an undergraduate degree

program, with brief discussions of programs at the HMasters and Ph.D. level,

it was pessible to rework the'curriculum material in such a way as to develop

a Masters Prograi.

Mavyland and wmany other institutions were faced with the

4.
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problem oi accepting as graduate students into computor scionce
did not have a Bacheloxr's degree in computer science. This posed consider—

able difficulty in attempting to bridge the gap and male certain that gradu—

s’

ates with Master's degrees in compubter scignce were at a comparable level

cwith students wvho received Master's degrees in other subjcets, such as math
L3 3 " 3

physics, etc. This meant that most students would basically have to talde a
large number of courses at the undergraduate level before being accepted as

full-fledsed Mzster's candidates. Our entrance requirenents initially re-
a2 q v ¥

quired that students have at least onc mathcmatics course beyond the calculus
sequence; and have three graduate/undergraduate courses in science or engineer—

ing. . This requirement along with taking the undergraduale courses in computer

science placed a heavy burden on incoming studcalEl his was necessary, how-

ever, due to the lack of an undergraduate degree. Our entrance reqguircments,

zed very significancly since more stu
b} d

u

cnts are now availabhle at

]

have now char

the Bachelor's level with backgrounds in computer gcience. We now have a
requircment of at least three undergraduate/praduate courses in computlzy

science before they are accepted as full-fledged students in our Department.

I mention these entrance requirements because they are a major preblem

related to curriculum development and implementation. I think it ds fair to

say that entrance requirements have become a bit more stringent in view of

the tight moncey situation within the University. Put another way, il says

[ie]

that tight budgaet restrictions force us to decrease cnrolluents, vwhich gives us

an opportunity to increase the quality of our =tudent body.

*
Maryland wrote its Ph.D. Proposal and Program mostly during the calendar

year 1968. The major probleém in developing this progrom was matching our e

t

=

s
-



curriculun to our staff, That vear and the first few following years worco
c E
difficult times to obtain staff members who had majored in computer scicnce.
The major arcas for our program which we were in a position te staff weore
called:
1. Theory and matathaory
2. Information processing
3. Cemzuter systems

4. Numerical nethods
5. Applications

=

~

Currently, however, we call our areas of specialization:

1. Applications

2. Computer 5 tems

3. Language and Information Proce ssing

4. humechal Analysis ’
5. Theory of Computing

During those early days of our program, some members of our staff described
our program like a doughnut -- we were real good in the peripheral areas, but

-fell short in the center. I am pleased to repért that we have filled in the

center of the doughnut and have a sufficient number of peopla on our gtaff in

the programming languages and related arcas

One of thé problewms in developing computer secience curriculum on -the

UanirilLy campus 1is épprpriately relating your currx Jéuium to other d?ﬂart—
=  ments. ,ihere is alwvays a fear that vou may -infringe ourtheir rights. Thus

a #ery-Qarefulégaordiﬁatiéﬁ is nceded. This hovéver can be achieved gy in-

teraction with these various dapaftmants. In both instances of our Hastét 5

B,

r 1 : - . 3.5 =
roposal wnd our Ph.D. Proposal at HMaryland, it was necessary that thaose

: "'U "

}Tépﬁqél be forwarded to the School of Library and Information Services,
the Llaeétrical Enginecring Department, the Thysics Department, the Mathoma-
tiecs Department and the College of Busincss and Public Administration in

O

ERIC I =g
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order to get their approval and suggestions. In almost every inscance

estions wore made which Jed to modifications of our propram. In some

supa
instances this chuijlj caused a major delay in finishing our Proposal. I

/

feel heowoever that in the long pull the suggqétiens 1iade by these other de-

4

partments vore necessary wmodificatci | %ﬁ rade cur curriculum fit better
l

into the University picture,

‘\

2ttdin

i)

An mpus is g it through the

o]

dditional staze in

ey

appropriate cempus curriculum committets. On our campus, such committees

e}
]
0
]

- Prﬂﬁ/éﬂ, Coursez and Curriculum. The pro-

/
blems that we had to confront witg/this Croup wverei

are knowun as

1. 1Increasc tl lckthlgL} of our progiram from the
students point of view. U

il -
I think it is well-knewn that in recent years there
have beoen mulitiple ciforts to take into considerat
stvdcﬂ*'& plzus and to ermJL studentﬁ a wide

Q

2. De sure that the student starts with his research at

the earliest staze pozsible.

 Here agairim recent y>2rs there has been a tendency
T to provides research programs even for undergraduate

students.

‘3. The display Df>édéqu3te sample curricula,

This dnvolved laving

n
(o
Lty
el
O
o
0

v

c

le curricula f students =
coming firem differvent tyvpes of bafk“rf i for students
with different levaels of previcus prepara Here again
I believe that it is very helpful to h: Fneral univer-
sity comuid chrecking on the OVérrl and structure
of propr: T will adait however tha' the process

of approval I personally was not enamoy the pozsi
bility of Iaving te go through nlvhrff%x'

appraval.
One otlier point in curriculum davalﬁpmagbﬁig;th menlioning ds that in

most inastinzes scheols wvill sond their curriculus Eo represcentatives of ox-—
c o \ ) i : A A gs e o der e
Q isting depaviwents at other schools to get their comments. 7This is a standard
‘ ' o <
—~ S = -
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AIRFORMATION SCIEXC

procedure and frequently improves the quality of the program. Another point
in a similar vein is that fregnently visiting experts f{rom the cutside are -

called in to go over the currjculum under developwmont. 5o many times this

oul'sider can come in and quickly spolt flaws that have bean overloocked by

local faculty in their cagerncss to get the curriculum approved.

= . a

at the CEORGIA IRETITUTE OF TRCHNOLOGY

finally I would like to make a few remarks abaﬁt the car1y stages of the
development of the curriculum in informatioﬁ scilence at the George Institute
of Technology. This started in the early ﬁbé@s witen there was verj little else
to draﬁ upcn,; nghald twollargeiConfcrences at ' vhich we brought inf@rhati@n
science spccialists to the c;ﬁpus to discuss curriculum davelopment. Also,
those of us attempting to develeop the curriculum made many visits to different
institutions which wers carrying out d;Lfcani parts of wvhat might be an infor-

ted instituvtions we would spend a great

mation science curriculum.

the experts at that place. QOur local Georgis

e
(]
e
}._v
jo]
G2
T
joi
el
v
H
i
e
j=}
Ly
Q
Ly

deal of time pil

Tech Committee wos also amplified by wembers from other universities -- somé on

a countinupus basis and others on an occasional basis. From the ideas obtained
from thase sources, as well as wovliing clesely with the zpprepriate depart-

nents at Geofgia Tech, we came up with the first curriconlom in information

science there at CGeorgia Tech.' Even at this time there was a very difficult

problem of making sure you did not infringe upon the areas of other doer monts

h

~r

As an example, T vividly remcuber discussions about artiticial dntelligence wi
the psychology dopartment. 'There were also discussions with the mathematics

departwent who had originally initiated some beginning coursces in programaing

which pcuud a pln\]bm on coordination of this typa of coursa and its extension.

7o
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Fortunatcly thore was no Library School at Goorgia Tech, so there was no
3

problem in this area.

Curriculum development has been a challenge for years and will continue
= s . . . 4
to be a challenge., It will requive tireless ciforts on the pavt of not only

tho=ze of us a2t this Conference but many others as well. It is well-known to

.

all of us that the only stable thing in our society is that it is constantly

. o . ; i SR C :
changing. This is certainly true of curriculum. C°5 is continuling its

efforts as 1 have indicated to you earlier. While its éarly efforts were

devoted to the undergradate program, it 'is now attempting to work in the

graduate arvea. It has some hopes of {inancial supgport in this area and

almost no hope of financial support in the undergraduate area.. The scarcity

of possible grant funds will only add to our difficulties in curriculum de-
velopment. We nust not be discourage however by this possible lack of funds.
I feel very strongly that the type of curriculum discussions being undertalkon

at this Counference shauid clearly be pursued. I have been an advocate of a
broad base for information scienco déVél@pménE_for man; vears and I see no
reason for changing this pésiticn. I hope that this Caonference and the ideas
that come from it will move us closer to this broader base which so mény of

. .

us feel is necessavy. 1t is clear to me however that this is an even more

3

"y

.y

difficult task than that undertaken by €78 in its development of computer
science curviculum. This dges neot iu any sensc however minimize the impor-

tance of this challenge to build botter information scicnce curriculuoem.
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A MULTI-MEDIA APPROACH TO TEACHING THE USE OF INDEXES

Gerald Jahoda ' » 7%
Sch@@l of Library Science
Florida State University

ABSTRACT

Instructional materials prepared for teaching the use of
indexes are & programmed text, taped lecturés accompanied Sy
saﬁple indexes, and a demonctration efraﬁ on-linc searched
index. Sample indexes searched by the student are a printed
'ccordinate index, an optional coincidence coordinate index, a
cocrdlnate index on edge—notched punched cards, an Qn line
searched cogrdlnate index, and a key-word-in-context index.
The material is used in a three-weeks segment of an introduétory
information science course. The development and use of the

material are discussed.

lntr@dugﬁi@nh 7 —
| This paper will discuss the dévelépmenﬁ and content of a
three-weeks segment on indexes in an lntrcductary information
science course. The e@pcatlanal objéctlves( fact@rs that led

to the development of the instructional materials, a description

-

of the materials, and comments on their use will be covered.

There are antecedénts to this project. The follawiﬁg reports

of. work in which classroom lectures were sugplemented or rgplaéed

*

by other methods of instruction stimulated our work alorig these

lines: the summary of the literature to 1967 on new instructional
aids for teaching library science by Wendt including his. own work

.1
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with\prggrammed instruction for teaching thé use of libra:y,
mate?ials to coliege freshmen (3). Batty's use of several
typesxéf indexes to small collections of documenﬁs as an aid in
teachiﬁg (2), the work of the University of Ca;ifornia’s Institute
éf iibréry Research %ith computer—aided instruction for teaching
asscciative retrieval épd subject cataleging (3), and Caruso's_

‘use of computer-aided instruction for teaching the principles

of file searching (4).

To set the stage, I will begin with a few wordsﬁabout the
intvoductory information science course that contains\the unit
of indexes. The ccurse; referred to from now on as LIS 586, is
a three quarter hour required course f@r master's studentsfin
library science at Florida State Uﬁiversityf The coursé ig
offered every quarter (four times a year) -and has a"typical
eﬁrollment of 30 to 50 sﬁudents per quartefi One-third of -the
course (about three weeks) is devoted to systems studies in
libﬁaries, one-third to.eguipment used in 1ibraries,_and the
remaining third to indéxes; Students interested in learning
more about indexes may select another course, Abstracting and
Indexing, after coméletibn'of LIS 586. 1In the abstracting and
indexing course, unlike-in.LIS 586, the emphasis is on the
Prepgraticn“and evaluatién 6f abstracts and iﬁdexes}

e

Educational objectives \

*

The educational objectives of the section on indexes in LIS

i

586, stated in general terms, are to increase the student's’

Eﬁ&g; ' ' R ‘ ryfj- e
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l - 30
likely to make extensive use Qf#indexes to document collections,
to data collections, and to recordé needed in Qperating a library.
Reference librarians will not only use such indexes, but also
teach others how to use them. Some librarians maf also have to
‘prepare indexes, bﬁt.this section of the course is not ibtended
-to teach the Eéquired skills since the emphasis is én’theruse
rathor than the preparation of indexes. " More specific eduegtighal

B N - .
T e - ]

objectives are listed in Table 1. -

TABLE 1. EDUCATIONAIL OBJECTIVES OF THE INDEX SECTION'.IN LIS 586
) .- |
X

\ * to become acquainted with steps. in index preparation and use

* to léarn'ébout types of indexes, components of indexes,
and index variables
{ .
* to gain an understanding of problems in index design,
preparation, use and evaluation.

At the conclusion of the course, students should be familiar
with the types of indexes mentioned in a later part Qflthis paper.
They should also recognize important index variables such as

elements of %Qcabulary control and depth of index. In the case

of coordinate indexes, for éxample, studenté.should be able

to. select indexable iniarmatién from a questién, translate

rthe indexable iﬁforﬁation,inté the language-of -the index with the
aid of a subject authority 1ist, formulate search. statements,
manipulate the index apparatus, and make rélevgnce judgements on
'documents retrieved. Inability to pfedict how and how frequently
én index will behuéedf br}nging ?hé language of the index user

in coincidence with the language of the index, and the sub-
jective nature of relevancé juaqémént,aré’examéles Qf probléms

Q  with indexes with which students should " "be acquainted.
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Development of instructional materials_

The development of instructional materials was an evclutiénary
pr@cess; Dissatisfaction with the presentation of the material
led to modifications, and these modifications were in turn
revised. Thus the original iecture presentation was supplementeé
by aempnstraticn of indéexes iﬁ class. These in turn were revised
and supplemented by class:aom exeréiseé in ‘the use of the subject

authority list and indexes. _The multi-media approach describea

in this paper represents the latest stage in this'précess for the

LIS 586 Segtién on indexes. Two factors in addition to dis-

satisfaction with previously used methods and the work of others
cited in the introduction stimulated the development of the multi-

media materials: an opportunity to prepare an on-line searched

coordinate index and the interest on the part of one of our

.

doctoral students in comparing multi-media with traditional

methods of instruction.

The preparation and use of the on-line searched coordinate

index, called FOCUS (Florida State Qniversity On-line searched

gpcrdinaté Index gsé §tud§?jége described in two technical memos
(5,6). POCUS is an index to over 1800 d@éuments‘on.systeﬁs
_stpaiés in lib;aries, equipment used in iibraries, and indexes - the
topics dealt with in LIS 586. FOCUS is searched on-line (but

not in real time) on an IBM 1500 system located at the University's

Computer—-aided Instruction Center. Search statements with

*

1" n

thirty or more descriptors connected with "and" and/or "or and/or
"not" logic can be handled by the computer. The computer's
initial response on the cathode ray tube is the number of

Q sotentially relevant documents that meet the search specifications.
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The_searchér then has the option of reformulating the search
statement if either not enough or too many potentially relevant
documents have been selected or he c¢an ask for a display of the

document surrogates. Document surrogates are either full

bibliographic citations or document accession numbers. Another

search option is to search either the entire data base or a
specified portion thereof. VThe»index voeabplary for EOCUS‘is
cont¥olled via a subject authority list which is in printed
form. Other components Qf the system are an abstract bulletin
in which the indexed documents are listed by document accession
numbers, a cqmputér—printed manuall§ searched coordinate index

in which document accession numbers are posted by terminal digit

and in ascending order on descriptor units, computer-aided instruction

for index preparation and index searching, and a programmed
text on index searching. Portions of FOCUS Séaiing with index

preparation are used only in the abstracting and indexing course.

One of our doctoral students, Miss Drucilla Motley, selected
for her doctoral research the comparison of “the traditional
lecture/exercise method with a computer maﬁageﬁ multi-media
approach for teaching the LIS 586 index sectioﬁ. She characterized
the educational objectives of the section on indexes in terms of
csncepté, principles, and problem . solving to be learned, and
develéped her teaching materials initérms of these objectives.

Her instructional "package" consists of computéreaided,instﬁucticn,
a programmed teét; a conventional text,'slide-tape ;ectures with
index searching exercises and the instructor serving as resource

person at small group discussions. Parts of the instructional

82 o



_materials developed by Miss Motley for her dissertation are now
used in LIS 586 on an Dperati@nél‘rathar than experimenta’ basis.
These are the pr@graﬁmed text and three taped lecturés/exercises_
The other two taped lecture/exercises were prepared suEseguent to
her work. She found no Signigicant aiffézence in pretest to
posttest score gains between the two methods of instruction.
Miss Motiey_has collected a cansiderabie amount of data other

“thanTthe;geﬁegtfpesﬁtESt,Sccres in the coufse of her studf,

data that will be rgported in her doctoral dissertation.

Description of instructional materials

'he instructional materiais not in usé are listed in Table 2.
Students are intréduced to thé section on indexes at a classroom
“lecture. At that time the obﬁectﬁvés of the course segment are
Tgiveén, terms are defined, steps in indeﬁ preparation and searching
are discussed, and a handbook is given to each student. The hand-
bo@k-gives directions and necesséry ins£ructioné\16r the inaiviiualized
lessons and the on-line searched coordinate index déménstraticn. ‘
The handbook also ccntains a list of réadings to be écne before
the individualized lessons, and handouts to be used with some of
the lessons: For»examplé;'illustratiéns of the mechanicé of
T Searching édge-ndtched card decks and questions to be seércheﬂ

are included for the lesson on edge-notched punched cards.

-—-Students begin the-individualized instruction-with the two

lessons on topics they need to understand for searching coordinate
~indexes: the 'subject authority list and search logic. These two
g;‘ lessons are followed by the foﬁr taped lecture/exercises and the

\‘1‘ L . o o i
l{ﬂ:readlngs on:indexes lessons, which can be selected in any order.
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The demonstration of the on-line searched coordinate index comes

next and is followed by a concluding lecture and an examination.

Fér the subject authority list taped lecture/exerqigés%essan, the
student has a copy of the subject authority list in front of him
while he listens to the taped Jlecture. The lecture covers
reasons for using a subject aéthcrity lisf, its structure, and
component paiﬁé, The lecture directs students to specific

pages of the subject authority list for illustrative examples. .

In the exercise part of the lesson, students are asked to

translate indexable information into descriptors with the aid of

the subject authority list. They are then told the correct

answer and why this is so. .

The taped 1ectur¢/exerﬁise on edge-notched cards is accompanied
by a sample deck of edge%@étched cards and sorting needles. The
deck represents a data file, an index to émpléjeé characteristics
in a hypothetical company. Each employee is given a serial
number and thérg is one card per employe: . On this ecard are are
written and coded the employee's characteristics, as examplified

by place and date of birth, level of education, foreign language

skills, andisubject specialization. These characteristies are
we—-€ncoded .with either a direct,orian.indifectbécée. The taped
- lecture cévers:basics of coaing and searching decks of edge-
potched cards, principal_variables, a§ ﬁéI1 as advantages and
. N _dis§§v§pt§ggsepf Euc@ iﬁ@exes.rfTh§_stpdént is instructed to
conduct séveral:searches &f the deck that is in front of him.
~ Searches illustrate different logical épafch;sta%emeﬁts, different

'tybes of codes, ahd false drops. The correct answer foxr each

sa .
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search is given. The tape lecture/exercise on the printed
coordinate "ndex uses the computer-printed manually searched

index ccmpone%t of FOCUS mentioned previously. The optical
coincidence indéx taped lecture/exercise is to a sample of ﬂ@cuments

&

indexed in FOCUS. The xeyword-in-context index to the literature

~.on information retrieval and machine translation compiled by Balz
and Stanwood (7) is used with the taped lecture on keyword from
title indexes. Each of these lessons is similar in content to the
eégésngtcﬁed card lesson. The méghénics%gf searching are explained
and the pfincipal variables, aavaqﬁages, and disadvantages are
‘discussed. The student is then given practice searches and is told
what documents should have been fetrieveda Students are encouraged
to see the insttﬁctcf whenever tﬁey have gquestions or difficulties

with the material.

During the half hour demonstration of the on-line searched
coordinate index at the Computer-aided Instruction Center, students
are taught how to sign on . at the computer conscle. Each student

is then asked to conduct three searches of varying complexity.

For the first two searches the descriptor code and search logic

are given. .For -the third-search the student has to use the
subject authority list and select the appropriate logical connectors.
If time permits, students can make additional searches on topics

of their own choice. Execution of the sign-off routine completes

the demonstration. '

x

‘Two of the topics, alphabetic subject indexes and citation

8>,



‘Conclusions

indexes, are covered primarily by readings. The concluding
lecture before the examination deals with index evaluation and is

a review of material covered. The examinationr for this segment of.

the course consists of objective questions about the types of

indexes and index variables studied and an index search exercise.

For the search exercise, excerpts of the subjeet- authority list
' N B A

&

are distributed to the student and he is asked to select indexable

information from a question, translate thls 1ndexable information

into &escrlptgrs w1th the ‘aid Qf the Subgect auihcrlty list excerpt,

and formulate a search statement.

TABLE 2. INSTRUCTIONAL MATERIALS FOR SHCTION ON INDEXES
ai'lstudent handbook
b. Search logic - programmed text and other readings

€. BSubject authority list - taped leéture!exeréise and readings

'd. Printed coordinate index - taped lecture/exerices and readings’

€. Optical coincidence index - taped lecture/exercise and readings

.

f. Edge-notched card index - taped lecture/exercises and readings

..Ga. Keyword from title index - taped lecture/exercises and reédings

h. Alphabetic éubject index - readings

‘““"“““"’Cltaficn ifdex = programmed text and other readings

. j.W”OnE;lnersearched coordinate index ~ demonstration

¥

The teaching materials deséribed are now being used for the

—seccnd time on an operational as contrasted to an experimental basis.

Miss Mctiey‘s previously menticned study and a review of similar

. o
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studies by Dubin and Taveggia (8) lead me to believe vhat learn—
ing will not be improved with the multi-media method, at least
not in ways that we can now measure. There is, however, an indication
_that students prefer the multi-media approach. An opinion study
of the 40 students in the iIS 5886 multiamédia section on indexes
in the 1971 summer gquarter indicated that 34 out of 40 students
preferred slightly or greatly”the multi—media over the lecture
method. This might be due to several factors. Index use is not
a spectator sport and is probably easier to learn by doing. The
multi-media approach affords gre%ﬁe: flexibility in when and how
tle material is used. Thus each student can use the material in
accordance with his schedule rather than a fixed classroom
schedule. This, incidentally, was not considercd an advantage
by all students. Scme éréfer the imposed discipline of the
classroom schedule. Students can also use material at their own
péce and for as many times as desired. The material is avai;able
to review for the examination. The ad&antage of the multi-media
apprcach for the instructor is that it makes time . "lable for
other .tasks. Time saved on formal lectures might be useu for
discussions with individual students. Whether teachers would

miss live performances before large groups only time will tell.

Problems with?the material described have been minor ug to
now.. One tape developed surface noiée after about thirty uées}
We keep a master copy of each taééd lecture and are ablg't@ make
working copies with little effort. The deck of edge—ngtched,carés

also showed signs of wear after about éﬁirty uses by inexperienced
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needlers. Cardsavers (gummed paper placed over the damaged

portion of the card edge) solved this particular problem.

The development of teaching materials is a time- and energy-
consuming process. This suggests the potential benefit of
formalizing t e sharing of such materials among teachers in our
field. Let me therefore propose that we study the desirability,,
feasibility,:and mechanism of such sharing. Perhaps some day in
the not too distant future we might have a clearinghouse giving
descriﬁtion and availability of Siides,‘tapesi films, computer-
aided instruction programs, sample indexes, reference gquestions,
‘and other teaching materials that we may obtain from each other.

I would like to conclude by acknowledging the contributions
of several people to the work repdrted: Dr.\ﬂggsan N. Hansen,
the Director of the Florida State University Computer-aided
Instruction Center, for both hig~éncouragemént and the resources
provided; Mr. Tom McMurchie for computer proéramming; Miss
Drucilla Motley for the programmed text and the taped lecture/
exercises on the‘printed‘cgordi@atgd.index and the optical
coincidence index; last, but not least, Mrs.AFerol A. Foos for

"her invaluable assistance in all stages of development of FOCUS.
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Introduction

As offered today in educational institutions, Information Science
can be a recognized and approved program in a School of Information
Science, a program or courses within a library school, departments of

computer sciences, engineering or behavioral sciences, or a course
' ’ a

within a rofeS$1cnal school curriculum. This paper is concerned with
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nce given as a course within a professional s;Hool

specifically a medical school, The inclusion of Information Science

courses within professional schools is one direction to be considered

in discussions of Education for Information Science. The position ad- .
vanced here is that knowledge of Information Science should be dif-

fused as widely as possible by including such courses in'graﬂﬁate edu-
cational progréms of otherAdiscipiinesg
IThis paper is divided into three parts: a ga onale and phllOSGphy
A of planring; one example of planning with the’cénstruction of a course;

and possible future directions.

Part I.

Rationale

In the past several years, courses in Information Science or

gsome aspect of documentation have been given in a> number of universi-

ties and continuing educatlcrfprograms tD biologists, chemists, and

¢
-
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engineers. Several papers have been written describing the need for //
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and the conduct and evaluation of such - courses. User training has
been recommended and encouraged by such groups as COSATI and the Of-

) 1
fice of Education.;/ Yet such courses seem to be the exception rather

. : o o .
than the rule. Tthe courses appear to be offered where there is an

individual motivated to plan and conduct such a program or where a pro-

fessional society sponsors such a series. Many of the papers stress

the need for such material to be offered but few devote attention to
the philcsoPhicél aspects—of planning. What this paper will try to g
. R .y f
4 =g

accomplish is .‘the exploration of some of those philesophical aspects,

It is hoped that this material will stimulate some further discussion

;

on course planning in a "foreign'" discipline; and that information

scientists and educators will activély plan courses to be made avail-

able ﬁatianally in all university professional schools. A missiomary
IR . . -

goal, perhaps, but certainly one to be considered seriously.

Why a course in Information Science in a professional school?
There are at least three reasons. First, Information Science has had
an impact on the educational and information transfer practicer of

several professions including Medicine, and has affected the way

-students and practitioners obtain,. use, and produce information. Sec-

ond, the total impact of new technologies makes it logical if not ad-

visable for the students and practitioners to use available tools

r

or information specialists. Third, to paraphrase- Clemenceau, Infor-

mation Science is too important to be left to the information scientists;

. 92 o o
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it should be diffused widely within éthér educational programs and made
as relevant as pcﬁsible to those pfcgrams.

Consider the KWIC indexeé, the 8DI systems, information centers,
énd computer refrieval systems, the remote ones such as MEDLARS and
those with on-site terminals such as ATM/TWX. These-relaﬁively re=

cent innovations arc just a few of the Information Science developments

E

that are available, have been accepted, and are used today by a slowly
]

growing number of people in Medicine and other fields. The ready ac-
cess to information and the changing fequirements for publication
(provision of abstracts and keywords with a manuscript) are but a

few of the information handling techniques making an impact on the

engineer, the chemist, the medical student, and the clinician,.

' ' 1
The Panel on Education and Training of COSATI and groups of

) / . ) i .
medical educators have agreed that the available tools and services

are best used directly by the practitiéners of a profession. These
; . .

professionals should know what sources are available, how to use them,
and how to innovate, perh§Ps in collaboration with -an information

scientist, to obtain even more useful information retrieval systems
- . | ‘
and transfer devices.
The "body of knowledge that is Information Science is not confined
to use in Information Science. It is already a-part of the practice

of and applied to the pyoducts of cther disciplineé, Professionals in

othsr fields, specifically Mediciné, are v tally concerned with the

handling of their information. If they do not learn principles and
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procedures during their student days, then they must be re-educated on
the job to perform some of the functions that relate to the broad spec-
trum of information handling (evaluation, storage, transfer). That is

one of the principal reasons for Information Science to be taught in

prcfessionél gchools. This is not unlike Medicine's position to impart
basic concepts to other programs starting with hygiene in the public |
schools, first aid in adult education courses, and reachiég to such
formal disciplines as biémedical engineering.

So much for the rationale. Assuming one accepts these reasons,
let us move on to some fundamental theories related to the planning
of such a course in a pr@fessionél school,

When a course in Information Science is planned for inclusion

within the framework of the curtriculum of another discipline, what are

some of the considerations?
They include:

1. The comprehensive or global view to identify concepts, purposes,

and functions

A. A description of the host (H) discipline
v .
1) Characteristics
a) Organization
b) Needs and goals
¢) Personality and cultural attitudes
d) Assessment of information patterns

* ) . -
2) Educational objectives and specification of terminal be-

_havior

a) What changes are to be effected? (Idenéif?gdesirable

improvements) L

34
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b) How will this be done?

¢) What must be taught? )

d) What are the expectations of success?

e) How will you know when you have taught it?

f) What materials and procedures will work best to teach
what you wish to teach?

B. A description of the donor (D) discipline

Characteristics

The array of substantive areds of knowledge and .
techniques .
2., The local view «
A. The Interface A , /ff

f

1) Substantive areas of D of educatiana%:interest to H

Course émphasis depends on \
1) Contexts - N
2) Objectives
3) Capabilities
(a) Political
(b) Practical

2) Organizational choices; orientation by

a) Form of the material to be taught

b) Needs of the usexr groups

¢) Types of approach (eonceptual, empirical, procedural,
stimulatory,” design and analysis, policy)

) 3. Cons truction of a prototype to test scope, direction, and form
T within a specific environment -

%, Interpretation of use of prototype
5. Synthesis of information gained from prototype; iterative test
process

i
.

All of the preceding will be examined here, but the primary focus will
be on the theory of the environmental. -

o

O
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a course that was planned, devcioped, offered, and given. This course,
Information and Communication, was accepted as an elective in the cur-
- = 3 - 5 - o | = 9 = s ] 10 j =
riculum of The Johns Hopkins University Scheol of Medicine. Medical
students who took the course for credit attended lectures and tutorial
sessions. " All interested members of the biomedical professions were

welcome to attend the lectures. All participants, students who en-
~
=

A ;
rolled in the course as well as people who attended lecturés only,

S

evaluated the program immediatelyrafter the last lecture; the impact
of the course on all;participaﬁts was investigated one year later.
Evidence indicates that many of Fhé course objectives were aéh??yei{w
Though the paper refers to a med}cal sghgo¥:§gyi:©hi§nﬁ, the principles

offered here should be applicable to other environments.

A Philosophy of Planning

~

Because Medicine lives intimately with information and becau%e
part of ‘Information Science teaﬁhesﬂhgﬁAthat intimacy can be achieved
most effectively and enduringly, we ghculd see how to engage the two
disciplines. The enéégement process is one way to look at the funda-
mental problems that affecF,thelgrientaFi?n ?F:ag Inférﬁatién Science

education program when it is offered within the framework of another

discipline.

Environmental Considerations: Two Views
B *

To devélop a course in Information Science within the field of

Medicine, it is useful to have a clear conception of what Medicine is

96 | :



and what Information Science is and where the interface is located.
This would be true in any similar situation no matter what the dis-

ciplines. Because both Medicine and Information Science are in =

dynamic stage of development, it is necessary to be aware of ueeds

present and future, to generatc ideas of how to meet these needsy"

and to continually refine short and longegg;myoﬁﬁaétives and goals. |
In addition, it is usgéglftﬁfggcélcp a prototype or model to test the

scopesy—diTection, and form of the material within a specific context.

lLet's look at the environmental relationship two ways: compre-
hensively in terms of concepts, purposes, and functions; and locally
in terms of schemes, means, and tools for solving specific problems.

The comprehensive view attempts to display the broad character-

istics of a field and its interfaces and relationships with other
fields. The local view concentrates on the inner structure of the

field. To cite an example: on the comprehensive level an interactiom

exists between Medicine and Urban Planning, Medicine and Economics,
Medicine and Statistics. This interaction is a global one concerned
with relatiouships ané'élasses of problems that these relationships
invite. At the 1§g§l iavei, in contrast, each is concerned with the

kinds of knéwledga, problems, and activities that exist within the

discipline as well as the working relations between them.

| ) - s T I - i ¥
The Comprehensive View.=-=-In the musical "Music Man'', the one con-
dition for success was ''You gotta know the territory.'" This is a

ve: asic, v ;imp n sider i : uccessfully transplant a
ery basic, very important consideration: to successfully transplant

- 7
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course in Information Science to another environment, it is necessary
to know the territory. To put this on an abstract level, in any bi-
disciplinary activity where material of dis ipliine D such as Informa-

tion Science is introduced into the curriculum of a3 traditional or

weli=éstab1ished field such as Medicine (discipline H), it is of prime
importance to understand certain basic fundamentals and operations
about that environment. Among them are 1) the organization of disci-
pline 'H (the host or subsuming discipline), 2} the needs and goals of
thég discipline, and 3) the personality of the field as shown by the
Stuéents, graduates, and faculty.

Of discipline D (doﬁor)'it’is alsoc obligatory to know the compre-
hensive view. What are the present needs of Medicine (ﬂisgipling H)
that can be met by Information Science (discipline b)?- What:grélphe
yvet generally unrecognized problems in Medicine? What is feasible to
introduce and incorporate in Medicine;s practice? What is a useful

technique but not yet feasible to introduce?

Why does discipline H need discipline D? That need must exist or
there is no reason for the engagement of D to H. " If it does not exist,
. '
/

the students in H will consider the material of'D non-relevant and not
worthy of their time or attention and will reject the transplant.
formation. Such information is generated by basic researchers, clinical

investigators, and health planners. Patient information is stored in
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: : i - ] .
he needs. Techniques fpr transmitting the available knowledge and for

the medical record, and, in addition to being used in the care of the
patient, is used for the education of the student at all levels: under-
~
graduate, graduate, continuing education. In addition, there is a strong
analytieal and synthetic orientation in the handling of this information.
Students, educators, practioners, and researchers examine, interpret,
compact, and combine it to provide new information.
. ’ &
In the recent past, Medicine has been a formally organized field

structured according to discipline (such basic sciences as anatomy,

physiologv, and biochemistry,and such clinical sciences as medicins,

.surgery, pédiatricsj and psychiatry), and arranged hiefarghiaally by

the participants' levels of competence (students, house staff, general-

sts, post-graduates, and specialists). It is oriented three ways:

H

“w patient care, education, research. For its practice it requires hos--

e,

o —

pitals, 1abgratories,’records.: Tts literature is vast, and the new
amount of information being published is Prgdigioﬁs.

How might the field change tomorrow? Next year? Five years from
now? The block curriculum in medical schools is being replaced by an

open, more flexible, and wmore complex curriculum which is leading to a

more individually tailored course for ecach medical student. Success
with such a program can be realized only if students have at their dis-

posal methods which give to each student access to that information

devising new communication methods to allow students to acquire skills

independently are mandatory. Students will also have to acquire

59 o~
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familiarity with those technique; through which effective continuous gelfs
learning must occur. The relation of the rapidly increasing amount of
information to the negessityrthat each physician a;quire the ability to
keep himself up-to-date has been stressed often, Mara:exténsiva appli-
Gati@n D£ educational and communication technology early in the course
of medical education is not required tomorrow but today. The Information
Science taught to the medical student today must include making him know
about and use such;deviées as AlM/TWX (Abridged Index.Medicus) and com-
puters; must offer him principles of systems désign for organizing and
maintaining his oﬁn files and integrétiﬁg these where p@ssibie with the
developing biomedical communication networks. The day will cofme that
. ..as the physician actually records his data and plans the treatments,

the very communication tools he uses will have built into them the para-

A

meters of guidance and the currency of information he needs to define
and solve prcl;:lems."‘1‘2 It is not a mere dream to expect that data col-
lection sites, ngighb@th@éd health centers, and specialized health cen-
ters will be joined by a computerized record system so that in no area
of tﬁe country w;uid a patient's problem be dealt with .in ignorance.

The field of Medicine is characterized by intelligent, busy people
working almost constantly amid stresses and strains -- their own busy
schedules, the pTDbiemS éf the people they seek to care for, the con-
straints of the social ‘system, the burgeoning amount of published infor-

mation in all facets of their work, and the changing practice of medi-

cine. Busy people want information quickly, succinctly, and with no

=,
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nonsense. Such information must be relevant and usecful, valid and
workable. They come teo lectures not to be amused but to learn so that
they might perform their own duties more efficiently.

The Local View.--While the comprehensive view IBbks broadly at

phenomena and concepts, the local view is concerned with the ways and
means c¢iscipline D can solve particular preoblems in discipline H. 1In
E)

our example, Medicine's needs, types of performance, and objectives
ple, » EYP P J

which were obtained from the comprehensive view helped select those

specifics that went int@)planﬂing the Information Science course for
Medicine.

The choice of which'speéifics to include and for whom and when an.
how to include them are the responsibility of the people planning the
program: the Information Science teacher, members éf the medical faculty,
and the students. The Information Science specialist should draw on
his experience with discipline H-and, in light of the needs of the

field, examine the spectrum of Information Science te determine which

‘aspects to include.

ASIS has defined information science as being concerned with the

generation, collection, organization, interpretation, storage, re-

trieval, dissemination, trans formation, and use of information. As
we have seen, people in Medicine participate in the infoermation spectrum
from the generation of information through its collection, interpretation,

and use, and its subsequent storage and retrieval to the preparation and

publication of papers. In our course, all these aspects of Information
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Science were included.

Péiifigal Considerations

In éddition to the previous consider~tions, the views of indi-
vidual facﬁity members are important factors in the acceptance of a
new.eaucéticnalzprcgram. Cé}tain faculty members are always more eager
to embirace new ideas than others. The planner of a program of Infor-

mation Science in Medicine -- or any D discipline to be offered in H --

should seek out the "willing to listen' faculty and use this resource

fully.

In a medical scﬁcol the faculty and students are critical of any
material not directiy concerned with the core medical program. There
is'stiff competiticon among departments who are vying for time to get
their courses into the curriculum or to thain:additidnal kours. -The
curriculum committee must beﬁ;oﬁvinced of the value of the course. The
content of the course thus must be relevant. Also, the presentation
must be prefessionallané medical in example.

The host faculty should cooperate in the selection of the actual
content of the progxamiand wherever possible, should participate in the’
presentation of lectures or workshéps. In a survey of university in-

struction in the use of the chemical literature in universities in

. . 3 .
Europe, Bottle reported that European practice differs from that in

the United States in the almost complete lack of participation in the
courses by librarians. He states that '"the literature exists for using,

and, as there will be more chemists using it than librarians conserving

162 ;
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courses.

it, it is perhaps unfoftunate when cﬁemistry students are hot given most
of the course'by ciuwi - 3ts with considerable knowledge of the literature,
but are taught'ehﬁirely by librarians with conside;able literature know-
ledge but little or no experience in practicing chemistry." Yet Wyatt

. 7 . 6 A . N . . . - =
and Bottle suggested that information scientists should conduct such

Students, of ccurse, also have a role. They have displayed an
- ! .
inereasing concern and involvement in the educational process that
serves them. The results of a periodic assessment of their needs and

their reaction to an educational program should be reflected in the de-

velopment of any Information Science course.

Implications for Course Planning.--In view of the previous material

we may conclude that it is usefﬁl,tc distinguish between two types of.

activities that are needed in planning a course on ‘Information Science -

in Medicine: 1) activities concerned with design principles in planning
the course, and 2) activities cohcerned with thé_detaiis of what is
’ |
actually taught.
: ) |

In planning a course in any.field one should organize and arrangze

the significant knowledge and map this knowledge into a network of in-
. S

ter-related study activities. There is no one method: lecture se-

\/

‘quence and content can he arranged| in different ways. A description

of a course can be partitioned variously. The partitions that we
adopted in our course at Johms Hopkins traced the substructutes of

infermation handling from locating information to evaluatiﬁg what was -

5

1@3 ,
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found to using it for writing and finally to storing it for retrieval.
Another . arrangement might have been to start with a system study of the
field, then discuss the generation of information and its publication,

sources for and evaluation of information, and so forth.

~

Part II. : : -

" : The Construction and Test of a Prototype

-

We believed thére was a need for a é@urse in Information Science in
Medicine. Before we constructed the course content and form, we analyzed
and characterized the concepts, purposes, and functions common to thé'
host discipline. The purposé and objectives of the course, ﬁherplan

of the content, and the sequence in which it would be offered were laid :

out. We discussed this preliminary program with faculty, deans, prac-

-ﬁticing physicians, researchers, and librarians. The people we talked

with liked the plan and suggested one more topic. 'for a lecture that’ we

had no. considered., That addition was a session on questionnaire de-

sign -- ite influence on eliciting and compiling informatio This ~ .

final course design was proposed to the curriculum committee and approved.

.

It was planned as a lecture series with tutorial sessions.

The course was intended primarily for first yearL@eéical students.

These students generéliyfﬁéve,a'vériéty of backgroupds: biology, cheﬁ{Z%ry,
. N 1 ;
N . \

i . ) * . # & 4/‘:("’ N \1
physics, enginerring, behavioral sciences, and moxe, and usually have had

no information science courses. -

The course as offered was thus the combined thinking of people in

N
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discipline H and discipline D. The program reflected the needs of today
and introduced some concepts on the planningfboard for tomorrow., The
latter deécribed new systems emerging and developing. One year later,
one of those systems, AIM/IWX, is here, viable, and fast dévelcping,

As offered, -the course looked like this:

Course Purpose:

[

Provide information on

1. Conventional and nonconventional sources of biomedical

E information
. - . 2. their use
3. methods for gvaluating.the literature
g\{;r 4, p;inciples for scientific writing
5. techniques for organizing information for
personal files
Objectives:

At the énd of the éeries participants should better understand

- 1, the variety “ local and national sources available

B to them
T 2. how to use these sources for gathering information

3. how to look at the literature critically

4. how crucial a questionnaire form is to eliciting and
compiling information

5. how to organize and present material in papers for
_ preseﬁtation or publication
*
6. how to set up and maintain personal files for storage
"+ and retrieval of collected information

] . .

Q ' : ' - 1G5
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"Plan;:

10 one-hour seminars

guest lecturers

Lecture Schedule:

. = ) . - ) |
been planned to give the rationale for the course was superfluous.

Introduction to Information BHandling

Search Strategy for Specific Prqgléms

Search Strategy for Current Information

Credibility of the Information

Questionnaire Design: Tts Influence on Eliciting and
Compiling Information

Personal Index Files: The Intellectual Organization »f the
Material (Software)

Personal Index Fileg: Equipment and Procedures (Hardware)
Systems Design

New and Emerging Biomedical Information Services
|
i

i

. . . .
When the course was over and the questionmnaires evaluating the pro-

I
H

gram were received, we learned that the Introductory Session which had
- - !

i
&

Much
a

careful planning and rehearsal preceded this session. It was introduced
by the Dean for Student Affairs; it was conducted by one medical student,

one house officer (a resident), and one faculty member to explain their

] ¥ 3 - 3 a -
needs and uses of information. Several students recommended in their
L . s L . . 1
questionnaire replies- that this session.be omitted. Herner had a

somewhat similar expericnce in giving a course to engineers and scientists.
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The /participants in our course wished to begin to learn the specifics

e
=

/ffimmediately. However, if such a session had not been included, perhaps

-\ ’ .
f the attendees would have pointed to the omission.

i

The principle here

seems to be that even when you have the local authorities advise you,

you

may go astray. On the whole, though, the local authorities are im-

portant and should be consulted frequently in planning such a course,

s

When introduced into a "foreign" curriculum, a course in Information

5cience should be as flexible and as varied as possible to meet the

needs of that discipline as broadly as pcséiblei We tried to follow

. this approach by announcing to graduate students, faculty,

tors, and nurses that all interested mcmbers of the biomedical pro-

s .

fessions were welcome to attend the lectures.

Prac

spiri

tical

A few practical suggestions are offered here for those with pioneer

r

, guts, humor, and determination who might wish to undertake a

similar program of introducing a course in Infermatien Science into

-another discipline. . These Suggesti9§5€ﬁﬁéht be reminiscent of a sys-

tems

design appreach.

1. Know your field (Information Scieace) and the field to which you

3. _Analyze all phases of the system.

ERIC
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are introducing it.

-

Crystallize and verbalize what it is you wish to do.. Write the

* = .
course purpose and objectives.

¥

Know the users (the students),

their existing knbwledge of Information Science, their needs for

16

v

i

administra-



such information in school and beyond, the changing needs of the
field, and the changing tools in the field. Learn the procedures

in your university that are necessary to follow to offer the course,
_Decide what options and facilities are invelved. (time of vear, time
of day, length of course, lecture room, lecturers, ete.)

4. List the topic options. One way is to séazt with théfoutput re-"*

- _ .quirements (the objectives) and determine what t@pics and procedures
are necessary for attaining that goal. Another way is to determinei
what resources are available and what is required to reach the ob-
jectives. Output requirements can be deﬁérmined by asking a sample :
of students what they think they need. Input data can be determined
by surveying needs and preparing a 1iét of these needs. Again,
know the territ@ry; ask, read, use your intuition. Ask y@urself:

‘what your studeﬁtsvwill do with the information you give them --

reject it? or censider it interesting? or use it and reuse it?

5. Formulate problems f r the students and consider how they would solve

them. That will gffer other ideas of what to incorporate in the

'

program. {
6. Determine the form the course should take. Determine what is al-
ready done in the school and the library to achieve the objective

you established. Determine the amount of possible duplication with

*

other sources or programs.
7. Prepare a time-table to organize the course. Include time for

talking with users, librarians, faculty, students, clinicians, and

ERIC -~ - | |
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researchers regarding content and form, and for problem definivion
(scope and depth of subject to be covered).
8. Match user requirements with.the plan of the topics.
9. Design and synthesize the topics, methods, and facilities needed
>tc fill the requirement;,
10. Estimate costs (material to be distributed, honoraria, if any, for
. .

lecturers, room rental, projectionist, announcements, etc.)

-
ot
.

Check with the Administration to see 1if everything planned is ac-
ceptable.

12. Pray for luck.

Part III.

Directions for the Future

' We have seen that a number of disciplines sporadically offer courses
in Information Science to their students. We have examined a philosophy

and a procedure for course planning to aid in the construction and de-

velopment of such courses. Where do we go from here?

Assuming there is a need for knowledge of Information Science in
other disciplines, several types of questions come to mind. What mechan-
isms are there for providing Information Science guidance and expertiée
to those schools that wish to offer such courses but have no motivated
and capable instructors on their staffs? Assuming there is a motivated

. ¥ )
individual on the local scene, what guarantee is there that a "core"

course would be offered tha; would be similar to a course offered in

o ' 14 - . e
another school? As Taylor = warned in connection with Information
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i

Scienée, "...the role of information is too important and our resources
too limited to allow haphazard and profligate gducational SChE@éS to
develop." At what point, if ever, should there be standardization of
material? At what level of instruction should the course be offered?
Should it be an elective o§{shou1d it be required? Who should be re-
sponsible for the course: should it be offered as an independent ac-
. ’
tivity through whatever department is williqg to sponsor it? should the
material be integrated within the stfuéturé of another course concerned
with the subject ﬁatter of that discipline? should the material be
made available in an audio-visual or multi-media presentation within an
independent learning situation? should preceptors be ''recruited" to
teach the students on an indiVidual basis much as a studgnt.research
project is handled? Théfdecisien of which route to select is probably
a matter of climate_é#d practicability. The decision of which toéizs to
include should prébébly rest with the professionals of the host dis-

cipline axcgﬁ% to a limited extent, since several reports have shown.

that thgﬁheeds of the students and practitioners span most of the infor-

o .
Vs 3

mation and communication spectrum, although not in depth.
: I suggest several directions for active consideration and considered

action: 1) the formation of a group under the direction of such com-

mittees as the Education Committee or Committee on Inter-Society Coopera-

‘tion of ASIS to explore.the interests of the medical or other profes-

sions in the establishment of a "core" program. The SATCOM Report, Re-

commendation B8 states: = "As experience in the operatic . of need-group
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information services develops, a suitable orgaaization, perhaps the
American Society for Information Science, should seek support as re-

quired...for a program that.,.will advance know-how and general under-

standing of the design and operation of such services"; 2) Assuming

interest and progress, a suitable group, probably in the host disci-

pline, should recommend such a program to committees of professional,
groups for approval and recommendation to each school; 3) the publica-
tion of papers about Information Scieuce in the professional journals

102 M
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of the discipline such as the Journal of Medical Ld

er

pose 1is to iﬁf@rm the teachers and administrators of medical and otl
schools of information and communication developments and how they af--
fect the current practice and teaching of medicine and what is needed
to keep students aware and participating; 4) urging directors of con-
tinuing education programs to include Information Science in their pro-

grams; and, perhaps in time, 5) the establishment in medical schools of

‘departments of Information Science or Information and Communication to

develop and teach such courses and te conduct research.
i

Summary and Conclusions

the professional program of another discipline;includes 1) a considera-

tion of the current impact of Information Science on that discipline;
. ;

2) the role of the professional in that discipline in the information
handling of that discipline; and 3) the importance of the diffusion of

‘information that is Information Sciwnce. Two environmental views are
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112)
described as fundamental consideraﬁions in course planning: the comé%es
hensive and the local view of the prefession into which Information Sci-
ence 1s being introduced as well as .of Information Science itself. Re-
ference to construction of a prototype is included. The course "Infor-
mation é%d Communication'" given .at The Johus Hopkins University Sghaoi
of ﬁédiciﬁé provides an example of the philosophy and planning descr?bad.
—~ Coneclusions drawn from planning and giving such a course follow.
in introducing a course on Information Science to a medical school -- or
to any other discipline --
1. Enow that other field; know you can justify offering such a
course, and know reasons for growth of the field in the past,
and present and future trenas.
2. Outline the ijectivesi
3. Discuss the subject and orientation and content with the faculty
of that Qiscipliﬁe.
4. Plén the structuré andvdetails of the course and keep thérex=

amples within that discipline.

L]

Evaluate the course immediately after its conclusion and six .
months or one year later.

6. Invest in the course the next time you offer it the information

'
[

learned from the evaluation. ' p
7. Determine how frequently and to which gr@uﬁ the course should

be offered.’ -
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Postscript and Prescription

Aﬁ'impcftant‘part of educational planning. is to examine continually
the existing framewerk and content of a course with a mind always open
gé'changing this complex so that it will better reflect the current
strﬁcture;aﬂﬁ needs of the field., FEducational programs are like mo-
saics. They consist of pieces of infcrmatiéﬁ aﬁd knowledge. As new*
information is éléaned, as knowledge grows, one piece or one mosaic is
replaced by another. The pattern changes. The process is one of con-
stant comprehensive and redistributed fragﬁantationilé Whether you
plan educational pr@gfams for Information Science within Tnfcrmaticn

Science or for another discipline, be aware of ard willing to make

these shifts.
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“"Curriculum Development for a Broad Educational Proaram in Information Science*

by .

M. C. Yovits and R. F. Mathis P
Department of Computer and Information Science
: The Ohio State University
Columbus, Ohio 43210

- ABSTRACT

Information science is defined in precise and analytical terms. Information is

defined as data of value in decision making. This definitloh,léads to a de:crip-

i

tive model of a generalized infprmatién system of vi-rtually universal applicability.

"This philosophy and model are used to establish curriculum objectives and goals

for a broad program in computer and info-rmation science. The objectives of this
program are described and specific curricula are given'.' These programs now
exist in the Department of Computer and Information Séieﬁce at The Ohio State
University. These curricula describe both graduate aﬁd Qndergraduate programs .
Further descfiptive'detailgd informaticﬂ Ccincering the activities of the Departme_nt‘

of Computer and Information Science and other activities onThe Ohio State |

University Gampus'afé presented. A number of experiences from the program are

~given.

L f
o * T : e

*'I‘his reseén::h was .sponsored in ;3art'by the National Science Foundation through
Grant GN 534 from the Office of 'Science Information Service to the Computer and
Information Science Research Center, The Ohio State University.
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Curriculum Development for a Broad Educational Program in Information Science*+
by
M. C. Yovits and R. F. Mathis
Department of Computer and Information Science

The Ohio State University
Columbus, Chio 43210

i1

'I‘hc: fifst s'teb naturally in designing an} part of an ’éducaticnal system is the
setting of goals and objectives and the consequent S;ﬁecific:ation of subjéc:t natter.,
Therefore, before any curriculum in iniormation sci2nce can be rationally developed,

- there should be a reasonable definition and understénding of what the field is and
what it consists of.. Although various attempts hav‘é been made by a number of
people to define information scﬁience.in the pas‘t, none of these definitions has the
‘k;readth and the precision ﬁecéssary to enable the develépment of an educational
program. |

In the Department of Computer and Information Science at!The Ohio State
University, we consider Inf@rmation science t;p b‘e a broad disciﬁliné concerned

with the generalized study of information flow. Information is defined as data

of value in decision making and a "generalized information system" of virtually

universal applicability is accardfngly"és,tablishedu We then define computer
and information science to be the study of information processing and information

flow in this generalized system. These 'definitions have been used by the

*This research was spdnsored in part by the Natlonal Science Foundatmn through
. Grant GN 534 from the Office c:f Sclence Information Service to the Computer and
Infarmatmn Science Research Center, The Ohio State University. 7

+ This is a summary of a brcader and mpre detailed péper c:urréntly in preparation,

O
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authors in other papers (1), (2), (3), and are briefly summarized later in this paper.
\

The primary purposes of this particular paper are to generate guidelines for the
development of an educational curriculum beginning from these principles and to
describe hc:?w these principles and guidelines have influenced the develonsment of

our curriculum in Computer and Information Science at The Ohio State University.

Introduction and Basic Definitions
science,

-generally lost the specific meaning it once had. Now almost any subject matter

Science is an often used, and frequently imprecisely used, word which has

area maybe called a science e.g., military science, management
transportation science, etc. If information science is to be a true scientific
discipline, it must satisfy certain necessary conditions. There must of course be

‘a distinguishable and unified body- of knovx}leége. There mucst as well be some
general methods and fundamental cond&pts which can ba applied in most situations.
It must be possible to establish and define rigorously the funda'mentall guantities

involved. These quantities should be measurable and capable of a quantifiqation!

S

£

the science and for detéfmini'ng. the range of applicability of

r

which relates them. There must also be a general theoretical model which serves
as a foundation fd
We have attempted to formulate a general theoretical foundation for information

.

the science., '
science in terms of a model for a generalized information system. Although this

model was first cfe%feloped to de'scribe a military command and control situation (1),
/

o am

_.it was soon recognized that this model is much more general arnd highly descriptive

£



and has virtually universal applicability as well. This model covers all aspects

. L . s : s i . P T Nt e :
of information including its generation, collection, C:].EJSS;LfLGE%thn, transmission,
N !

\ .

\ Y
and utilization. Most importantly it allows us to define information, to define

other important quantities, and to develop.general relatianship;/:relating to the

briefl’y! ’
This model has four main subdi}zisions referred to as functions. Thesé&-dre

Information Acquisition and Dissemination (IAD), Decision Making (DM), Execution
(E) anc¢ Transformation (T). Ingsﬁmch as the central fun@tioh of any system Qf-'this
type is deci%ion making we cqﬁsider'this to‘be m_ost important.. Inf@fmaﬁon must

] be used for something. Information is seen to be used in making decisions and
i's seen to be the only resource available to the decision maker. Data or know-
ledge are collected, experiménts developed, research undertaken, ::-md data
évalﬁ;ted, so that when it is time to make a decision there will be adequate

facts and information available to the decision maker. Of the data available to

him, the decision maker of course uses only a portion. That port on is what we

define as inférmatfcsni .Infprmaj;igr;,is -d,ata of value in decision making. The
specific model used is sho.wn‘in Fig@re 1.. |

T‘hé result of the decision making. process is some coﬁrse of action. ‘rThus DM
l.S a function mapping infcrma;tioﬁ into courses Acgf action. This proceés may be
realized in é number 'c;:f different ways, with or Withéut human involvement. The

-course of action I's then an'input to the Execution function (E). .This function




obsecrvable actions.

exccutes the courses of action as decided on by the decision maker and generates

These obsecrvables are physlcal actions which can be

observed and measured by their interaction with the environment. These observa-

bles are not data or information but they are capable of belng transformed into

data. Thus E is a function"which maps courses of action into observable actions.

These observables are transformed into data by the Transformation function (T). -

4

Environment . Environmant
1 ‘

A i
Information L ——— , —
Acqguisition - —— Decision ] ) -~ | Execution
and Information ) Making Course of (E)
Dissemination | (DM) Action o

(IAD) - ’
Data Observables
' : Transformation
e e (1) DA—

Figure 1 Generalized information svstem

"How is the information selected from the data? This is the responsibility of
the Information 2cquisition and Dissemination function (IAD). Data are collected,

organized, and stored by the IAD until such time as they may be useful to the DM.
The IAD is frequently referred to as an "information system". Although it is of
course a system,it is actually only a part of a much larger system. The IAD

\ ( 5 7
! ) .
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collects data from within the system (ﬂ'}a output of the T function) and from tha
external environment whicn is outside the system. The ’IAvD also collects basic
‘data such as references, .tablaa, books, reports, and theories v,frc)m other sources.
The IAD then staras a data base. T’lia IAD aoperataa on this data base by o
restructuring, filtéring, welghing, analﬁrzing; ordering, ralatlng,.predlcting, and
displaying. The IAD disseminates data for use by the DM. Information thengi‘s
that data used by t’ha T:)l\/'I; so the. roles of the IAD and ®M must interface in
determining what data are information.

We daflr!l-ed information as data of value in decision making. The smallest
:aaaaurablé change in the amount of information available .ta the DM is tl’l:ﬁt amount
which produces a measurable change in the observable actions. This smallest
measurable amount of change in information is ar; imparfant fundamental (althc?ugrh

¢ T - ' ' R
relative) qua_ntity? It is nalativ_a depending on the siﬁpfation under camsic}{;ex‘ation,
but it does give us a way.af evaluating the effectiveness of the IAD and E’ices define
a measurable urllt Ql informatian_ For want of a better tarm, we call this an |
"informon". ,’ T

This model haa many applicatl:ans and‘iﬂaacrlbaa virtually all situations where
:infol'mation is'ugad ;"It‘-has been used to dascriba—aon'lputar ayateﬁis, manageme_nt J
decialon makiné, produc::tia}j-controla sciaﬂ'éa’ information, and education systems
amoﬁg other aépliaa,tians . We may use it as a means of relating tha various

—api:llcations of inform- ‘ion sclgnce tc one another. Librarianship we believe to

be one of these applications.

BT s s



In dealing with information science there is quite often a .basic lack of
diffe'reﬁtiatian between the science itself and its applications. An analogy might
be the relationship between physics and the various branches of engineering. .
Physics is a true _sci;:nce dealing pt:ifnarily, with the study of energy in its various

forms. Engineering is the application of that science to the solution of practical

problems. Information science then may be said to be the study of information in

its various forms. Library science, management sclence, and computer science

may be considered to be some of the applications of information science. Although

at this stage these terms are genefallyz used with a lack of precision.
Computer and information science, like mathematics, is clearly very widely

applicable. There is an increasing use of mathematics for describing methods in

many other fields. Departments of psychology, business administration, and

-

-engineering, for example, frequently teach many courses in applied mathematics .

The same thing may and probably will happen to information science. ,Cémputers

and the methods of information handling can be applied in virtually every subject
matter area and every department in a university. _;,;/ '
Broad Curriculum Development - | o ;,,{f

f .
o

.t . . =z ) . : ! ) S ’;‘/ 7 7
The utilization of information in different subject’matter areas or in solving
o : . . i e B .

-
!

par’tiéuléf type pr@b]efhs has been deyeicped lart_’;ély in an ad heg way. Methods ™~

z

and techniques have béen :develsped. Theﬂy’,ﬂ however, are specific to the

'situaﬁO“ a@v’e little capabl]iity forfgféﬁ'érali—zatiobi When a new problem

arises the.existing methods are either unknown or ij%nerally unapplicable.
. i v ) - !

- 1z3




e A s

A large part of the present body of knowledge associated with information science
deals mainly with these kinds of situations. It is our expectation that basic
theories and conceptual relation;.hips of general applicability will be obtained.

A considerable rescarch effg;l/i/s devoted to this actlvity.
o

— .
In organizing our Department of Computer and Information Science at The Ohio

3

Sté,te University we have deliberately brought together a faculty, a number of whom

have diverse backgrounds, so that collectively we can be familiar with the

variods ways information is used in different disciplines . I,nfour curriculum we

try to give the students an understanding of the theoretical foundations of informa-
tion Sciénée as well as experience With various m~thods of dealing with information.
This leads us to a very broad program which interfaces with a number ofkdifi’erent

departments in the Uriivarsity. ;
v
]

Our curriculum is built around a core program. of courses from our Department

o

and a small number of
- A

related courses chosen from other de;f;ariménts . The choice
of which topics should be covered by other departments and which new courses

should be offered within our own Department was a major practical problem in

- the development of ‘our curriculum. Too many new programs in this-field tend to

be developed by putting together a list of existing courses in various departrjnents

and calling that an information science program. The ’stﬁdqnts may indeed learn
a number of ractical ways of handling information, but thes‘e will be particular

and specialized to the subject or type of information. Students in that kind of
prégran{ will lack an understanding of the unifying basis of information science.

i



We have tried to develop a program which teaches thé various techniques
currently in usz as well as to connect them in a unified fashion.

Accordingly, a 'majof objective olf the program is to .pr{:tvide students with a
broad cducation in particular met_hods used in handliﬁginformatio;n and also ?.;D
point t.hem toward unifying ’theoretical concepts. Thé content, mf:j:hods', and
applicability of information sclence are of course constantly changing. The very
rapid growth in the amcunt of knowledge and the Increasing use of various and
" more sophisticated mechanized means of han_dlihg informatic:n have made it
necessary for the information scientis.t constantly to increase the efficiency of his
methods. We believe it is nec—essarﬁr to give our students a good fundamental
background so they will be able to cope with the rapidly growing and changing
field of information science.

'I‘his breoad educ::éi:iOnal program, includirig practical experieﬁc:e w’_ith some of
today's mosf %dvanced information processiﬁg systems, makes our"é/radua’.ces
more amployable, which is an impoﬁant factor‘in today‘é{ggﬁr};gt. ThlS is naturally
a most i,ifnpc;ﬁant point. C)verj the past few years we have averaged ffabout 40; |
Master of Sciencé gra‘duate!s per year as well as a large number of éachelgf's
degrees'divi&ed armoﬁrj éur various progfams . Our graduartes by viréue of their.
broad and y’et»reasohnably practical background haave been hired for many different
posiﬁions by»a large numbér Qf different. organizations. They work ffor.ex’amplé in
p’iaces ;lkc Ghemical. Abstracts ‘Serviceb, Battelle Memorial;« Institutie; Infefnatic'nal

Business Machines, Control Data Corp@rétion, _Dicjital Equipment@orporation,

Py -
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various systems companies, engineering. organi;ﬁaticns, and ;softwaré organiza-
tions. Some are working on library type problems either directly in libréries or
through organizations like the DhiolCollege. Library Center or the I\éec?hanized
Information Center on The Chio State University campus,

A broad educationamakes it possible for people to .deveiép their interests in
a flexii:le way so tha?: they are able to move along with cha.ngeg in tecﬁnology,
It has been abundaﬁ'ﬁzy clear over the last two decades that technically trained
people must change tﬁeir interests and ca;pabilities rapidly. Very few of us who
wa;mt't@ school more than five or ten yvears ago are doing what we were specifically
educated to do in the university. It is the basic ccmé:epts that stand us in gooc-fi
stead over the years, ﬁ;)t the specific training, although it is the specific training 7
which as"siéts in obtaing the first position. In other wbrds, we hope that éur
students dé not become technological dropouts. Conversations with many
potential recruiters have re—inforced .this feeling.

Another sound reason for a broad prc:;;;ralni sho_uld ais:o be mentioned. We have
found that many students enter our graduate program with a proconceived notion

of what t’ﬁey plan to do -- largely because of a limited undergraduate background.

/

After evposure to a number of diffgrent possible areas vof study in information
science they may change their interests entirely. For example, many students
come into the program with a ba\ckground in mathematics wishing to learn more

about programming computers, since this is really the only background they have

had in the field. They frequently find after the proper exposure that work for
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example, in information storage and retrieval or on the computerized library
circulation system, or information processing in biological systems is really
quite interesting. This freedom to move easily from one area into another is

perhaps the most important result of a broad program within a single department
in a university. |

The programs of the Department of Computer and Iﬁformation Seienee at The
Ohio State University emphesie-e edeeetion, researcﬁ, and tkte prgfeeeional
practice and appljieatien :()f computer and information science. The Department
offers four different - undergraduate degreee (engineering, bechelor c::f',erte,
hbachelor of science, and administrative eei'envce) and Maeter ef Seience (four
eeparate options) and Ph.D. degrees. T:he research activities are a central part

of the program and forms an integratea_framework with the ecadeniiepregraﬁh ’

Undergradvate Programs

7

Our undergraduate programs are built around a core program including courses *
in computer programming, numerical methods, and information storage and retrieval.
There are also a number of required advanced courses in mathematics and. statistics.

Undergraduate majors are -ateerexpected to develop a eempetencé in some other

area. Buemese managemen* and engmeermg seem to be the most popular. Our

Lt

undergradua te program a,,lthough developed lndependently, roughly includes the

AGM s suggested undergraduate program in computer sciencs (4).. By viiture of its
P : . :

*Qhio State is on the quarter system and ell courses. indxeated are a quarter in ’ '
a2 length. : ~ : ! . . ) ' — ’




breadth naturally our program has many more options a\{ailable than the ACM
. ‘,b
rogram and includes considerably more information science and br@ad applications
of infvormation science as we have indicated previously.
We have four separate undergraduate programs. Even though the Department of
| Computer and Information Science is organizationally housed in the College of
Enginecring, a student has considerable flexibility when choosing computer and
information science as a major since the Ii)e;:)artment offers undergraduate degree
‘ prografns in two other colleges as well as its own. There are four degree programs:

a Bachelor of Science in the College of Engineering, a Bachelor of Science and a

Bachelér of Arts in the College of Mathematics and Physical Sciences, and a

Bachelor of Science in the College of Administrative Science, The p‘artic:ular program
chosen depends on the stuc‘_gn’;'s interests and career objectives.

iThe major program for each of the four degrees consists of sequences of courses
both in computer and information science and mathematics. The programs have
calculus as the base in mathematics and, except for the program in the College of
Administrative Science, each contain a ;’équired five course sequence in computer
and information science. This sequence consists of three courses in digital
cc::mpurter programming, a course In numerical methods and one in information
storage andrretrieval. The major is completed with electives from both computer -
and information science and mathematicsg, éinc:e these major programs are very
similar, a student's educational background and interests and his career objec~

tives will help him in choosing a particular program.
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If a stucient is Interested in obtaiﬁlng both an education in computer and
informuticn. sclence and mathematics, and a general education In engineecring
and science, then he will choose the program in the College of Engineering.
Thus, he is able to develop a core of mathematics, basic science, and engineering
science and at th'c:a.-same’tiﬁme'specialize in computer and information science., He
wili also have the opportunity to :alect a portion of his technical course work in
order to develop his individual interests.

On the other hand, if a student is business orien‘tgd, then he will c‘hccse the
degree ércgram Bachelor of Sciénéé in ‘:Bugfé,'i_ﬂé'ss-ﬁdministrat'ion with a major in
c:.omputer and information science. This program is designed to give an education
both in computer and information science and mathematics and a general education
in the administrative sciences. Its objective is not to make a specialist out.of a
stu;:lent, but rather to enable him to recognize the opportunities to use the cr;mputer
and information processes in his managerial activities, to know what to expect,
and to know how to communicate effectively with computer and information
specialists so that computerized projects will be properly handled from a technical,
as well as manégérial point of view,

The remaining two degree programs are in the College of Mathematics and
Physical Sciences of the College of Arts and Sciences and hence, afford more of. a
liberal arts education. The Bachelor of Sciences prégram is designed for the
student who Is primarily interested in obtaining an education in computer and

information science and mathematics while the Bachelor of Arts degree is for

=
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one intcrested in both an education in comptter a;’;d ilnf@rmation science and
mathematics and an educatim& in some field related to computer and information
science. Hence, with the former, a student obtains perhaps a somewhat more
technical education in computer and information science while the latter provides
for a somewhat more flexible major program. At the pliresent time we hate
approximately 500 undergraduate majors in our various programs.

Curriculum Summary -- Undergraduate Programs

A recommended program leading to the degree Bachelor of Science in Computer
and informaticn Science in the_ Cbllege of Engineering consists of 30 hours of
computer Em;i information science, including courses in digital computer programm-
ing, numerical mathematice, and information storage and retrievf@l, 535 hﬁourré of
mathematics, 10 hours of statistics, 15 hours of physics, 11 Hc:u,rs of electrical
enginé_eﬁng, 5 hours of biology, 10 hours of psychology, 8 hours of chemistry,
and courses in industrial engineering.

A recommended program leading to the Degree of Bachelor of Science with a
major in computer and information science in the College of Mathematics and

Physical Science consists of 35 hours of computer and information science,

including courses in digital computer programming, numerical mathematics, and
information storage and retrieval, 35 hours of mathematics, 10 hours of statistics,

30 hours of hatural sciences, and 15 hours of humanities, and 15 hours of

social scienrce. +




A recommended program leading to the Degree of Bachelor of Arts with a
major in computer and information science in the College of Mathematics and
Physical Sciences differs fmrﬁ the Bachelor of Science program in that the arts
program requires only 25 hours of mathematics, but includes the requirement for 7
an advanced sequence of courses in any related field,
A recommended pirogram leading to the Degree of Bachelor of Science ;in
Business Adminlistraticm with a major in‘ computer and information Scienc’:{ev in the
College of Administrative Science consists of 26 hours of computer and information
science, including digital computer programming and information storage and
rétrieval, 25 hours of mathematics, 10 hours of statistics, 10 hours of
accgunting, 33 hours of business organization, 22 hours of ecoqgmics, and 5 hours
7 of geography. |

_ Graduate Program

The first yvear of the graduate program is built around a core while includes
courses on digital computer programming, digital C:Ompu:ter organization, human
performance, fundamentals of information storage and retrieval, numerical analysisi
and concepts of computer an%n‘%‘gf_ormation science. All graduate students are

T '”"“require“d"t‘ci‘t‘a;ke'“cQ_"llTS'e"S‘irf'fhiS core. Our graduate program contains four main
areas :c)r' optiens —-- information systems, computer systems, numerical a.nalysisl,
and a theoretical option. The student specializing in information systems for
example, then will select additional courses from: Modern Methods of Information

- Storage and Retrieval, Modeling of Information Systems, Document Handling

1354




Information Systems, Analysis an;:l Synthesis of Information Systems, Theory f
Indexing, Language Processing for Information Storage and Retrieval, Managler-
ment Information Systems, File Structwes, énd Théc;ry of Information Re£rievaii
Besides thesge ,r,ég(tilarly scheduled courses. we alsc::. offer a number of special
courses on a timely basis depending on particular student and facu}ty interests.
[In Columbus, Dhi'cj, there are a number of cr~anizations concerned with infc;rmas
tior} processing. Some of these are Chemical Abstracts Service, Battelle Memorial
Institute, Western Electric Ccfparatjgn, Bell Laboratories, North American
Rockwell Corporation, and a n}m‘;ber of others. Scientists in these organizations
cccassionaliy teach courses for us or participate in graduate level seminars. The
existence éf these organizations and their personnel is an important reséurce of
which we attempt to take advantage.]

This is an e}éisting graddate program with most of the courses taught on a
reguk:i,r basis. Currently there are about 70 courses offered by the Department,
15 of which are largely undergjraduate with the remainder being upper level
undergraduate and graduate courses. The Department also teaches separate
sections of two advanced psychology courses, one of which is a requirement of
the graduate program, and the other an elective. In addition to these courses _
there are over two hundred ccurses offered by a variety of departments of the

University which are of interest to our graduate students who are ancouraged to

- take these courses. At the present time we have about 175 graduate students in

our Department at various levels. Approximately one gparter of these are in the

information systems area. We expect to graduate 14 Ph.D. candidates this year.



Programs at the graduate level have been developed, in some cases . jointly

with other departments, in the following 14 arcas:

. General theory of Information.

Information storage and retrieval.

The@r}; of automata, finite state machines, and computability.

Artificial intelligence, self-organizing and adaptive systems.

Pattern recognition.

Lo T 4 B o T T

. Computer programming, including systems programming
languages and translators.

7. Theory, design, and application of artificial programming
languages and translators.

8. Digital computer organization and functional design. |
9. Numerical’"analysis and mathematical programming.
10, Man- mac;hme interaction and systems, partlcularly in a
conceptual sense. :

11. Computational and mechanical linguistics, semantic analysis,
machine translation of natural languages.

12. Management information, including logistics information
systems, theory of orgamzatmn, Lnformat;,c:n a8 a resource.

13. Information processing, transmls smn and commumcatmn in
biological systems.

14. Social, economic, and psychological dspects of lniormatlcn
production and processmg.

Courses taught by the Department are listed below: .

Computer Programming and Data Processing I

Digital Computer Programming i

Group Studies o _

Computer Programming and Data Processing II

Fundamental Concepts of Computer and Information Science

Survey of Computer and Information Science for High School Teachers
Survey of Numerical Methéds o
Introduction to Computing in the Humanities

-

133



Digital Computer Programming 11

Digital Computer Programming for High School Teachers
Numerical Analysis for High School Teachers
Introduction to Information Storage and Retrieval

Survey of Programming Languages :

Human Performance

Numerical Analysis

Computer Systems Programming I

Numerical Linear Algebra

Linear Optimization Techniques in Information Processing
Advanced Computer Programming '
Modeling of Information Systems

Digital Computer Organization

Data Structures

Individual Studies , :
Introduction to Computer and Information Science C
Information Theory in Behavioral Science
Man~Machine Interface

Introduction to Linguistic Analysis

Theory of Automata I '

Theory of Automata II

Theory of Automata III

Basic Concepts in Artificial Intelligence

Statistical Methods in Pattern Recognition

Computer Systems Programming II

Numerical Solu*’on or Ordinary Differential Eguations

Advanced Numerical Analysis ,
Modern Methods of Information Storage and Retrieval .
Fundamentals of Document-Hendling Information Systems |

Techniques for Simulation of Information Systems

Theory of Indexing

Language Processing for Information Storage and Retrieval
Programming Languages

Compiler Design and Implementation

Selected Topics in the Mathematics of Information Handling I
Theory of Management Information Systems

Advanced Computer Organization

File Structures T

Intermediate Studies in Computer and Information Science
Interdepartmental Seminar _ ”,
Information Theory in Physical Science

Cellular Automata and Models of Complex Systems
Computer and Information Sclence Research Methods
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Human Performance Theory

Computational Linguistics

Special Topics in Pattern Recognition

Numericai Solution of Partial Differential Equations
Theory of Information Retrieval I

Theory of Information Retrieval II

Decsign and-Analysis of Information Systems Simulations
Formal Languages

Seminar on Socio-Psychological Aspects of the Information Sciences
Theory of Computability '

Advanced Studies in Computer and Information Sgjence
Advanced Seminar in Computer and Information Sgfence
Interdepartmental Seminar

Research -

Research

Since the body of knowlredge associated with information science is rapic%ly
growing, we naturally feel it is important for our Department to be actively
involved in research. Our model of a generalized information system has grown
out of this research program. We feel that students learning about infarmatio‘n
science should frequently also be involved in this research. Naturally, those
students proceeding to the doctorate must be involved in research.

Among the research activities being pursued are the following tasks, classi-
fied into eight broad areas of computer and information science.

Information Storage and Retrieval with the following specific tasks:

indexing; chemical information processing (including, applications of
graph theory; identification of cycles in chemical structures; chemical
structural information storage and retrieval; and chemical notation systems);
automatic abstracting; automated search systems; on-line retrieval systems;
parallel processing; and, CRT editing research capability

v : .
Human Information Processing with the following specific tasks: information
processing models; response execution; complex information processing;
memory functions; information and decision making; transfer processes in
memory; and, discrete stochastic processes for learning.




Information Analysis with the following specific tasks: generalized
information systems; management Information systems; minimum redundancy
coding; infurmation class.Lflcatmn theory; stochastic optimization; optimum
data allocation: error- conectmg codes; optimal mformatl.on structure; and,
advanced computer design.

Lini}‘;li’ti:f‘ Aﬁély;:is with the follcwing specific tasks generative lcxicolcgy,

tical theones specch recognition and synthesxs, f_ormal language theary and
automata theory; computer simulation of language learr. ng; automatic langlage
processing; and, relational languages.

Artificial Intelligence with the following specific tasks: pattern recognition
by retina-like devices; pattern and algorithms (including, universal algebras,
groupoids, pascaliation patterns, monomial strings); decision theory for
pattern recognition; logic design by pseudo-Boolean programming; predictive
patiorn recognition strategies; learnmg automata theory; and, developmental
problem solving.

Information Processes in Physical, Biological and Social Systems with the
- Iollowing specific tasks: molecular cybernetics and biophysics; optic nerve
! information; visual information used in detérmining behavior; visual
‘ psychophysics; attribute structure and attitudes; and informational and
organizational concepts in science.

I\/’athomatuﬂl and Numerical Techniques with the f@llcwmg specific tasks:
mvcgt;gahaﬁ of round-off errors in hybrid multistep methods; pseudo-random
number gcnerators; comparison of methods for the solution of ordinary differ-
ential equations; the solution of stiff differential equations; and methods for
finding cigenvectors and eigenvalues of matrices.

Programming Languages and Systems with the following specific tasks:
algorithms for parallel compilation of statements in programming languages;
graph models for parallel computations; improved translator writing systems
for programming languages such as XPL, LISP, and PL360 on the IBM System
360; and development of a PL/1 compiler for the PDP-10.

All of thesc research activities are being performed under the guidance of

qualified faculty in Computer and Information Science and other related areas,

1

and with the benefit of computational facilities surpassing those of most other

Universities.




In the process of education there is a transfer of information. The relation-
ship between teacher and student shows many of the aspects of a management
éystem. We have been interested in ways in which the methods of information
sciehce apply t6 the design of curricula and the management of educational
systems. This brings us around full circle. The -study of educational methods

is appropriate to information science and accordingly the problem of educating

information scientists is itself a problem in information science.

The Ohio State University has a number of ongoing oOperational activities in the

»

forefront of information science, particularly in the area of library automation.
Certainly in these areas Ohio State is one of the leading universities in the world.

Some of the more interesting activities currenﬂy on the campus are listed below:

Computer Art

Professor of Art: Charles A. Csuri
User oriented computer programs to create art film and animated illustra-
tions. In this computer environment the artist draws images on the
cathode ray tube and compua.er programs allow him to instantaneously
"fly", "walk", or "model"” drawings through two and three dimensional
space, i.e., a helicopter that "flies" on the screen, a turtle that walks
or swims through three dimensional space, and the artist has independent
control over the movement of the turtle's head, the tail, snd each of the
four legs in real-time. These programs also include a solution to the
_real-time hidden line probiemi

Computer Assisted Instruction
Coordinator: G. Ronald Christopher

Computer Assisted Instruction exists to provide individualized instruc-~
tion to all disciplines to:students in this institution. At present 34
courses or segments thereof are on the system, 18 are operational.

-



The system is available to the students seven days a weeck at each of 18
student CAl terminals located in geographically dispersed, readily
accessible student arcas. Developmental work in other applications is
presently under way.
Division of Computing Services of Medical Research and Education
Director: Edward J. Nime. :

This Division supports and develops instructional use of computers.
Assists College personnel in utilizing computers for information storage
and retrieval. Gives assistance in developing programs. Consults with
medical researchers on the utilization of computers in their products.
The Division is teaching and developing courses in electronic data
processing and systems analysis and design.

ERIC Center for Science and Mathematics Education
Director: Robert Howe e T e
) : This Center is devoted to the retrieval and dissemination of important
information related to science education, mathematics education, and
more recently to environmental education.

FRIC Center for Vocatiorizl and Technical Education
Director: Robert Taylor

The ERIC Clearing House for Vocational and Technical Education acquires,

selects, abstracts, indexes, stores, retrieves, analyzes, and dissemina-

tes research and related information on vocational and technical education

in such related fields as manpower, economics, industrial arts, education,
occupational psychology and occupational sociology.

"Health Center Library
Director: Miss JoAnn Johnson

Serves the Colleges of Dentistry, Medicine and Optometry besides tradi-
tional library services. The computerized searching services include
AIM-TWX (Abridged Index Medicus-), C-BAC (Chemical and Biological
-Activities), and a SUNY Biomedical terminal. Also included are fully
automated stacks, sophisticated audio-visual resources, CAI modules,
etc.

Instruction and Research Computer Center
Director: Roy F. Reeves '

Supplies the computer services necessary for _instruction in computing,
including the mechanics of programming as well as computer language
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training, the usc of the computer to solve problems related to computing
Instruction, and thosc activitics which use the computer for sponsored
or unsponsored research. The Center uses primarily an IBM 370/165
computer.

Learning Resources Computer Center

- Director: J. C. Notestine .

Deals with activities involving instructional support for the University,
especially as they relate to Libraries, information retrieval, testing
evaluation, and computer-assisted instruction.

F

Library Circulation Systerin
Director: Hugh C. Atkinson

This is a computer based on-line circulation system. Utilizing input
and output units in the main and branch lihraries, the new system is
designed to save students time and facilitate use of the University's
network of libraries. By phoning the library, a student can find out
immediately if a book is available and if so have it reserved for pickup.

Mechanized Information Center

Director: Gerald Lazorick ' -
The Mechanized Information Center (MIC), administered within the Public
Services Division of The Ohio State University Libraries, is in the initial
stages of a four year development period which will see the introduction
of broad computer based information services to the undergraduate students,
graduate students, faculty and researchers of the University. This is a
joint project with the Department of Computer and Information Science.

MEDLARS (Medical Literature Analysis and Retrieval System)
Senior Medical Search Analyst: Miss Laura K. Osborn

Computer based system in operation at the National Library of Medicine.
The system has been designed to achieve rapid bibliographical access to
biomedical journal information. It became operational January 1964 with
the publication of the first computer produced issue of Index Medicus.
Includes a compreéhensive subject index to articles from approximately 2300
of the world's biomedical journals. MEDLARS is designed to be processed
in a batch mode. A terminal is available in the Health Center Library.

Ohio College Library Center.
Director: Frederick G. Kilgour

The Ohio College Library Center is a not-for-profit corporation chartered
by the state of Ohio to make the library resources of all Ohio academic

139 .



libraries available to each other. The Center opcrates computerized
systems to assist member Ohio Colleges and Universities provide a
faster, more efficient scarch and retricval system of library books and
journals, and carries out research, development and implementation of
such systems. An off-line catalog production system is now in opera-
tion. The central computer is a XDS Sigma 5 with disc packs for
secondary memory . .

Pilot Medical School : : s
Project Supervisor: Robert L. Folk .

Students in The Ohio State University College of Medicine's Pilot

School have been freed from the restrictions of traditional education with
the aid of advanced computer software and an on-line, real time terminal
network . Instead of attending lectures and taking exams, these students
pursue their medical studies under an entirely new learning model. This
model, centered around independent study, allows the student to progress
at his own rate, with individualized insiruction. The Coursewriter III
software package along with local modifications, enables the Pilot School
to allow students to progress in such an unrestricted manner. This
program is the first of its kind in the country.

Summary

In summary, we believe a curriculum in information science should be a broad

one built on a fundamental understanding of the field. Many applications should

be available to the students both academically and in practice. It is important

that technology be incorporated into the program, particularly with regard to the

use and organization of digital computers. A strong research component should

: be included.

The Department of Computer and Information Science has developed academic
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programs leading to the bachelor's degree, to the master of science degree and

to the Ph.D. degree. The bachelor's degree may be obtained in Arts and

Sciences, Engineering, or Administrative Sciences. The Master's degree may be
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obtained in one of four options: theoretical, computer systems, information
systems, or numerical analysis.

The academic and réseart‘:h programs include fourteen different areas of
interest. Theré'are currently about 70 quarter length courses offered on a
regﬁlar basis. There are about 175 graduate and SDC'undergr'adﬁate majors now

4

enrolled. .
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INFORMATION SCIENCE UNIVERSITY PROGRAM, DEVELOPED
THROUGH A DIGESTLD PROJECTION FROM EUROPEAN

AND U.S5. TRENDS

BY

K. SAMUELSON

Information Processing-ADP

Royal Institute of Technology and Stockholm University

INTRODUCTION

The foilowing presentation is a descrlptlon of +<he
step by step development and 1mp1ementar19n of a curriculum
and program in information SC1EE:e= for all universities
'in one of the Scandinavian countries, namely Sweden. The
‘development started in 1964, and the gradual improvement
of shorter courses had led to the final 1mplemenLaL1on
of a full-year university program at the senior graduate
level; that is, last yvear of a Masters Degree or Post
Graduate to those who have an earlier university degree.

The program is truly interdisciplinary and open to
graduate students and professionals with a background in
many different fields: For example, engineering,
management, science, medicine, agriculture, law, forestry,
geasc12ﬁ2§s, libraries, archives, publishing or mass
communication and industrial psychology.

BACKGROUND

In 1964 to 1965 the first pilot course in "Transfer
of Scientific Information"™ was held at the Royal Institute
of Technology (RIT). That course was intended as a one-year,
part-time education for people having an academic degree
ard already working.within or planning to enter the field



of informaticn and documentation. Since then, half a dozen
similar experimental courses have been put together and
launched by RIT or bodies such as the professional socilety
(TLS) which is the Swedish counterpart to ASIS, the employment
DrganL7at1©n (AMS), one extracurricular course organléef
(IVAK), 'and a Pésea“Ch sponsor (SINFDOK).

Also at the RIT and Stockholm University jointly,
yearly courses have been given since 1966, lectured by the
author and termed "Informatology and lnformatlcn Systems"\
This topic has been a third year, concentrated course for
advanced students of "Information Processing especially

Administrative Data Processing (ADP)'". Identical courses
have later come into existence at the Universities of
Gothenburg, Lund and Uppsala as a regular training.

Between 1966 and 1969 ‘the author worked as an
expert member of an overall planning committee for future
education in information science, as well as archives and
libraries. The committee studied the existing training
schemes of most of the countries concerned. Different o
committee members officially visited the following countries:
Denmark, Holland, England, Norway, Finiand. Individual
.visits were also ﬂade to other countries and international
conferences. The author studied most of the schemes for
information science available then in the U.S5. He met

. with the represent atives of, and/or wvisited, fifteen
universities: Columbia and City University of New York,
U.C.L.A., U.S.C., U.C. at Berkeley, Stanford Un1ver51ty,
Ohio State University, Case Western Reserve University,
Georgia Institute of Technology, Florida State University,
Florida Atlantic University, Massachusetts Institute of
Technology, University of Maryland, Syracuse University,
and SUNY at Buffale.

At the end of 1969, the committee presented a plan
and made recommendations on the course of action. One of
the issues was egfablishing "Information Science"
(Informatik = Informatics) as a separate science subject
in all Universities and with one consistent educational
programn. The name INFORMatik i1as chosen for a number of
reasons. One of them was to maintain empathy, whereas
DOCU had become a "four letter word” that is somewhat passé.
The committee also recommended the huillding of one or _
two separate library schools, while archival training would




remain as an extension of already existing activities.
The information science education would be physically
distinguished from the Library school and performed in
closer relationship to "Information Processing-ADP'.

The information science program has now, in the year of
1971, coms into existence at the RIT and Stockholm
University combined. Step by step the identical program
may be extended to the other universities. The information
science curriculum and "modus operandi” is based on six
years' experience of the above mentioned course in
"Informatology and Information Systems".

ESSENTIAL OUTLINE OF THE PROGRAM

Before listing the details we shall survey the
basic philosophy and major issues of this specific university
program in information science. A student can enter the
program having acgquired any one among a variety of
university backgrounds, including business school and law
school, as well as library or engineering school. Dentists,
M.D.'s, lawyers, psychologists, military officers or
veterinarians are welcome. Those who do not have an
‘earlier degree get a Masters with last year specialization
in information sciernce. The only math knowledge needed
is at the highschool or Jjunior college level.

The full-year program starts with a three months
prerequisite course module of introductory nen-numerical
information processing and administrative data processing.
Having fulfilled this course the students are allowed to
complete the remaining eight months including a thesis.
The thesis is done as a sort of junior consultant work
with an outside organization, industry, corporate business,
library, hospital, patent firm, publisher or information
center. The thesis work is implemented during 2-3 months
as a pilot project, design module or test phase in _
fulfillment of an internship or on-the-job practice within

" the respective outside body, at the end of the full year.

In general, the program is slanted toward the system
analysis and cybernetics approach. The philosophy is to
teach methodology and management in non-mathematical  terms
rather than techniqies. The graduates would become
managers capable of decision making, crude design, synthesis,
and evaluation of information systems, as a protection
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against technical gadgetry or point rationalization.
Furthermore, the graduates should not become file-clerks
or lifetime catalogers. The program does not train
circuit designers, programmers or hardware developers,
but rather professionals for brainware and know-how.

" “The curriculum contents is not like yesterdays,
centered around just the storage and retrieval of )
documents. Instead, an emphasils is pnt on the transfer,

eommunication and overall utilization of information .

using todays current multimedia, networks, teleprocessing,
videophones as a gross part of societal activities such as:

international communications
trade and marketing information
industrial catalogs
. legal documents

medical records

engineering drawings
construction maps

patent activities

insurance records

film archives

book collections

educational material
videofiled TV programs
investment and finance news
police dossilers '
publishing

social records A
newspaper clippings, etc.

After graduation, the information scientist
( Informatiker #*¢ Informatician) would be able to make sound
assessments to avoid the hardselling of electronic gadgets.
He should alsc be capable of judgment on issues like the
creeping bureaucratic privacy invasion and paper pollution
by forms, inquiries about personal data, or "ad 1ib"
declarations claimed "necessary for statistics" or this
or that haphazard reason.

The fullfledged information scientist would be
trained for the ezecutive level to become a manager,
director or vice president. He would hold positions and
titles such as: '



vice president, information
director <f information
information manager
information center aexecutive
information systems analyst
- library systems analyst
o head of information scilence btaLf
CnlEf 3 1DI®FHIEL1QT1 ECLEHCE
information liaison ,
scientific attaché ' ' ' ]
In his career the information scientist would
advance through some of the above listed professional
functions.

CONTENTS OF THE PROGRAM

Educational Objectives:

—-—- To make the students acquainted with basic theories,
methods, communication and orcanizing within
1nfornatl©n seience.

-= To trans;er knowledge about the design and syntheSLs
of information systems having large permanent
storage files, and the practical use of these
within a number of application areas and information
activities.

To create ability for each student to individually
and critically suggest solutions to a specific
practical information science task within a
particular application area.

Course Module I. Introductory Information Processing (Prerequisits)

—-- Introductory non-numerical information processing
and administrative data processing. BASIC programming
in dialog mode.

—— Business data processing and COBOL programming

-— Information systems algebra, decisicn theory and
introductory operations research.

¥

O
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Course Module II. Principles, Methods and Applications of
informaticn science. :

—-— General orientation about the meaning of
information science, kinds of informaticn, ways
of .transfer and communication.

-- Principles for storing information and documents.

——- Content analysis and concept notation for R
information handling .in practical work.
Classification, codes, notation, literation
thesaurus structures, referencing, extraction,
indexing, citation, cataloging, editing. formating,
systemization and the use of computers for these
functions. ’

- Seafzh; retrieval (IR) and seleative dissemination
of information (SDI).

-- Design of search strategies, formulations and
profiles. ‘

—— Information material, reference services, sources,
data-bases, fact and information-banks, files and
document storage. Orientation about libraries and
archives.

—-— Scientific-technical terminology, nomenclature
authorship, editing, journalism and report writing.

-- Reprography, copying processes, computer techniques
for handling documents and microforms.

—— Automated information systems, electronic equipment,
mechanized and automatic presentation including
pictorial, graphic, textual and data displays.

-— Construction, design and synthesis of information
systems. Evaluation criteria and economics of
information and documentation.

Course Module III. Theoretical and scientific basis of
information scilence.
-- Cybernetics'1l: adaptive systems.
Cybernetics 2: evolving systems, growth and ecosystems.

-
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-~ Thecries about intelligence activities, diagnostic
processes, intellect, brain functicns and thought
processes.

- Innovation theory, processes for inventions.
creativity, problem solving and reasoning.

~ Decision processes and executive decision making “in
active productions. "Human information processing
and man as an operator and link in automated
man/machine systems for information science.

-- The engineering and ergonomic side of information
systems where man and machine interact. Qccupatiéﬁal
health aspects on the 1nrormat10n scientist's work
and the informaticon user's channel capac1ty and
perceptive ablllty

-~ Transfer of information for scientific and technical
use. Information value and its dependence of fast
communication and "expensive" transfer.

-- Information and data transmission. Automated aids for
the transfer of optimal information in pictures,
writing and audio.

-~ Information channels, diffusion routes and Iflow
patterns in context to informatcion.

‘Non-stored information, audio-visual communication,
c@nfarences and non-formal human communication.

-~ Knowledge about multimedia research and existing
physical media for information. Possible use of
fragmentary and non-formalized informdtion in making
conclusions and finding problem solutions.

Course Module IV. Organization and administration within
information science. :

-- Organization, applications and methods in cperative
handling of information and document materials for
science, teghnology, industry and other sociletal
functions. e o
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—-- Formation and function of organizations where
information digestion exists at "high frequency".
Information and reporting systems in different
organizations, corporate business, industries,
hospitals, libraries, archives, etc.

—— Different types and uses of scientifiec information
and specialized sources guch as patent collections,
persm’mel files, stored graphs and drawings, etec. R

- Admﬂnlstratlve cybernet;cs in or@anlzgtlons ‘and
society and the indications for representation,
construct, structuring and organizing of
information. .

-— Goal formulation and objectives for control and
management of documentation and information systems.

-- Administration of-scientific and technical
communication, information centers and
decentralization. Control and administration of
research and development and their coupling to
operational information gystems with regard to
long- -range planning.

~~ Industrial documentation and management information
systems. Tracing and utilization of innovations by
using computers to create idea banks for fuTurl stics.
Strategic value of information.

-~ National and international organizations for
. information science. Integrated information systems,
documentation and automated information networks.
Compatibility, convertibility and reliability.

‘Legal matters, privaecy and integrity when using
information or documents and the Sequels for users
and sources.

——= International <ooperation in short-run, mid-term and
long-range planning, economics and further developmen©ts
of different application areas for information
science including automated documentation.

Course Module V. Thesis and design implementation or
experimental tegLiﬁg of a specific information science task
within a practical environment or real-world situation.

Qo ' ' X
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CONCLUSIONS

The information science university program and
curriculum described above is aimed at giving a substential,
thorough and adequate acadesmic training for interdisciplinary
applicability. Those students which have fulfilled the
program requirements should be able to work ever after
as professional information scientists in industry and

society. They could also continue working towards a
doctorate in information science or ancother field *
depending on their basic training. Several of those

graduates would no doubt be absorbed as academic teachers
and lecturers, which are presently in demand for the
falrly young interdisciplingry field named information

science.
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CURRICULUM DEVELOPMENT FOR INFORMATION SCIENCE:
A SYSTEMS APPROACH FOR A NATIONAL EFFORT

by

‘Pauline Atherton, Professor
School of Library Science
Syracuse University
Syracuse, N, Y.

2

To talk of curriculum development for information science

to a group such as this is to undertake a project with very
far-reaching goals. It calls for a breadth of understanding
and technical command of. the problems iﬁvolved which go far
beyond our indiyiﬂual capabilities and far beyond any existing
curriculum developments at ény particular university. We all
recognize that there are at least four "orientations" to ins
formation science courses (Borko, 1970) and at least seven
core c@u:seé (Belzer, 1971),and six disciplines from which
information science draws (Belzerx, lg%l)i But we have not
yet approached curriculum development from anything but the
. institutional approach —-- in other words, what fits our local
faculty's view of what information science is or needs to be
and what can be taught at our school. To thé best of my
knowledge there has been no consortium established of 1ibrary_
schools, information science programs, and computer sglence
departments to effectively plan on a national scale what we
are doing, why we are doing -it, and what é6ur end product is.

: .
To talk of accreditation or professiohal achievéments without
such an effort, is, in my opinion, to put the cart before the
h@rsei Jack Belzer, after making the survey of courses in

Q 45 schools, had this to say about the situation: "The diversity
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presently displayed in many programs is not li#ely to produce
an identifiable information scientist or information specialist.”
Can we c@ntiﬁue to tolerate such ambiguity or should we make

an effort to bring this house called "information science" to
érder? Can schools teaching the basic content of information
science (in separate or integrated ccﬁrses) agree on the ccmm;n
knowledge of information science? Can an effort be made to
single out those institutions with specialization programs in
the field so that students can determine which schools match
their ‘career goals? Can we try to identify faculty who are
experts and specialists in the £ieL6§ Will we need different
courses or curricula for students with different aptitudes or

career objectives? Will different teaching approaches and

‘educational materials be needed if curriculum objectives range

from academic knowledge and skills to career or vocational
skills and aptitudes? Can our concerns for information science
education be limited to graduate courses leading to master's

or doctor's degrees? Where does a program for continuing educa-
tion in information science belong?

-If you are intrigued by any or all of the above questions,

‘than you are probably willing to get involved in a project of

curriculum development on the national scale, and to work on

the task of examining and defining the geoals and values of

information science education in order to maintain a rational
basis for detailed academic planning: My message is directed

to those of you intrigued by the possibility of national plan-

ning for IS education.
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But before we embark on such an escapade Qe need to
pause and reflect on a lesson from history, one incident
from our own field, one from the field of education.

How many remember the Symposium on Education for Informa-

tion in 1965 at Airlie House (Hellprin, 1965)? What came of
that effort to examine and clarify education for information
science? The following recommendations come from the report

of one of the working groups at that 1965 symposium:

"Recommendations: The group offered the following

recommendations for consideration by ADI, as well

1s teachers and administrators of educational pro-

gramé:

l. A watchdog committee for Education in Information
Science, ccﬁsisting of three to five rotating
members, should be constituiud. Members Qéuld
report to the field the areas of interaction
between the sciences and engineering as well as
trends and develépments relevant to training and
research in ihformatign science. This committee
would work toward identifying areas of knowledge
thought to be relevant;ar necessary for personnel
in this field.

2. There is a need to define and describe the core

v .
subjects in this area, both on the theoretical
and practical levels. An effort must be made
to maintain a dialogue between these two aréés.

o To do so without any real common language will
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8.

 be @ifficult. This is a major task of the next two

vears.
There is a need for a "laboratory library"” envir-
onmént for students, teachers, and research workers

in this field, as now exists in education laboratory

+

schools and in the physical and kiomedical labora-
tories.

There is a need for "anticipatory updating" of per-
sonnel, teachers, and administrators--courses or
institutes where critical review, trend reports,

and background papers are presented.

We need to move closer to the specification of the
intended behavioral outcomes of our teaching programs
in this field. To describe curricula without this
statement £first is pointless.

We need to make a distinction between esoteric
techrology and basic research in this field. The
"use" and "mention" problem has its counterpart in
information séiénce teaching. The complete system
must be used as well as mentioned as an instrument
of teaching.

We need to establish pedagogical archives containing
course syllabi, final exams, course bibliographies,
the best term papers, vita of faculty, job descrip-
tions of graduates, etc. This archive could form a
basis for ccmpérison and redesign of curricula.

There is a need to distinguish between retaining a
155



person alréad§ in the field and training a person
just ouf of college.

9. We ﬁust continue the dialogue between theoreticians
aﬁé empiricists. |

10. Where do we get teachers in thigjfield? Are they
Ph.D.'s or experienced people from industry? How
can we attract teachers?

11. There is a need to determine c;ité:ia for evaluating
good teaching in this field.

12, An interdiscipliniary approach to structuring the

_information sciences is needed.

13. Training programs for the field should reflect the
team approach which is necessary when in the field,
as is done in the sciences.

14. We need to study and teach the historical evolution
of the field.

1l5. There is a need to relate recruitment to the kinds of
programs presented. Schools may serxrve this function
and this must”bé recognized as a basis for the de-
velopment of the field as a profession."

(Eéilprin, et. al., p. 173)
I guocted this at length because I want to emphaéize how easy it
is to isolate issues and make recommendations when we are brought
together as we are for this conference, but also how easy it is
not to get involved in any action plgns to solve those problems.
Maybe we can criticize the planners of the 1965 symposium be-—

Y . cause they brought together too diverse a group to work effec-
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ver. That can't be a sufficient

[»]

tively after the meeting was
rcason for our inactivity if we do nothing after this meeting
because we seem to represent the right mix of information sci-
ence educators this time and the professional societies ehgaged
in monitoring IS Education are well represented. Surely we can
initiate a working group for a national IS curriculum develcﬁl
ment project if we can agree it needs to be done.

How ﬁany have heard of the Physical Science Study Committee
(PSSC) or the Chemistry Education Materials Study (CHEM Study)
or the Biological Sciences Curriculum Study (BSCS)? All of
these projects and several others were financed through NSF
funds and‘used developmental processes in preparing curriculum

materxials. We can learn a great deal from these efforts in

‘the late 1950's and 1960's by analyzing the differences in

approach taken by various projects and reading ~hout their

sucecesses and failures. Luckily for us a be .. has uv.=n published

.entitled Developmental Curriculum Projects: Decision Points and

Processes (Grobman, 1970) which covers everything from the finan-
cial and organizational constraints of these projects té the de-
velopment of . aims and purposes, from problems in diffusién to
aépects of evaluation. Dr. Grobman identifies the critical
facets of the work of developmental curriculum projects and

What seem to be some pr?mising approaches. Although she does

not include in_hér book a prescribed set of Prgéedu:es to fol-
low for new projects, it is a useful “reference tool for any

group engaged in such an effort,

We know a lot more now than we did in 1965 about information
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science and about curriculum~development projects. We shonld

lbe able to take advantage of our increased knowledge. Looking
beyond local institutional goals, perhaps the time is ripe for

a national effort., The members of the ALA/ISAD-LED Interdivisional
Ccmmiﬁteeiéﬁ Education for Information Science and the ASIS/
Education Committee together could probably form a nuclens for

é steering committee. The formal recommendations or resolutions

of this symposium could add impetus to such a cooperative endeavor.

Aw&h‘m'”.‘fér £he purp@s%ércfrthis discussion and torfgé;;mgﬁfwéf;”w-
tention on one cooperative endeavor in the educational field
(instead of enumerating again fifteen recommendations as was
done at Airlie in 1965)y I would like to propose thé ﬁcliowin§
resolution be formally adopted by this group:

ASIS and ALA, through theilr respective committees

on education for information sciénce, should endorse

and support a Developmental Curriculum Project for

Information Science. This project's objectives would

be to produce some new kind of curriculum by means

of a groupﬁeffcxt, using experimental tryouts of pre-

liminary efforts and ccilecting feedback from such

tryouts to be used for the improvement of the cur-

riculum prior to its release (and endorsement by ASIS

and ALA) for general distribution. '
Curriculum in the ab@ve.resolution includes any.activities relevant
to student learnings, e.g., classroom textbocks and guides for
instructors, laboratory experiences, preparation for teachers,

etci‘
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'Q;oppréfﬁc;t implies an extra-institutional approach to educa-

tion and curriculum development and a systems ap,'roach to edu-
cation. Figure 1 shows the relationships among several groups
in the Developmental Economic Education Program (DEEP). The
group éffort for IS Development Curriculum Project would not

a4

b= as involved.

“Experimenta} trycgts“implies a systems approach (Fig. 2) which

can be translated for purposes of instructional development
(Fig. 3). |
Release implies evaluation and ultimate production of some
products which would be available for use wherever the subject
is taught. In this day of mixed media, the mate:iaisvpreﬁareﬂ
could be anything from materials fg: independent study or
student-teacher inte:acticn, to large group instruction, 1live
or via television. 7 |
If some effort were to get underway to initiate a Develop-
mental Curriculum Project for Information Science, we should
understand the.scope of the tasks involvg§,
1. This would be an effort which would stretch over
"TTseveral years and require funding beyond the ability
raf ASIS and ALA. A
2. !We would have to establish who had responsibility
for polievmaking and for decision maﬁing, who would
be inveolved in preparing materials, how they would
“be tested, evaluated, and released.
3. We would have to establish our primary educational
goals and recogﬁize our differing orientations
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1w DEVELOPMENTAL CURRICULUM PROJECTS: DECISION POINTS AND PROCESSES

iiustration 1
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'(Borko, 1970) and the differing career goals of our
students. Tc sort out these goals we could hold re-
gioﬂal conferences similar to those held for computer
orienteu curricula in business schools (Mcﬁenney and

Tonge, 1971).

F)

Regarding learnirig outcomes, we should identify our

primary focus. Dr. Grobman (1970) explains the

Bloom, Krathwohl, and Simpson "levels in the cognitive,

afféctive; and psych@ domains" (p. 89-96, 233-243).
Discussions among inf@rmaéi@n science teachers and
educators would help us specify our goals in be-
havioral terms. |

We would have to deliweate how far the project would

go along the research - development - application
continuum: exploratory research, fundamental devel-
opment, specific development, design and imQ;ovinq;
training and follow-through (Glaser, 1969), |

We would have to recognize anﬁrleérﬁ to‘ééée with the

complexity Df‘changé -~ as the developmental curriculum

project goes through the formative period and as we
begin the diffusion process in the field of Education
for Information Science.

We need to rec?gnize that different!tyges of change
require different degrees of effort. Working as we
would be with adults (students and teachérs alike),
we must recognize that basic behavior changes --

changes in the way individuals think and act -- may
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be very d.ifficuite‘, :

Given such a task as the above as our next order of business,
we can see that the reports of Heilprin, Borko, and Belzer have
brought us to the launch pad. Are we mature enough as a field
to go from.hére? Is there a Saul Amarel in the group who can
give us a conceptual framework for curriculum planning? (Fig. 4-5)
(Amarel (1971) did a beautiful job for computer science, a
"gister discipline.") Is there a Dr. Green in the house (in

Management_of Information and Knowledges D. 107) who can make -

us think of educational policy planning as going beyond the
formal educational system, Dr, Green says "what is neededris
a view of the gducating system of American socilety as opposed
to its educational system, and that/educa%ing system will have
to include the places where work is done." He sees the time
when the attainment of educaticn-would be distributed not over
longer consecutive periods in the life of an individuaiQ but
over shorter spans of time in the entire life cycle of an
'indiviaual. If this will be true, then what lies ahead in the
field of education for information sclence? Is the past and
present or the future fiction == to ad 1ib from David Hays'

provocative opening address at this ASIS meeting?

Editorial Note: The resclution proposed in this paper was
adopted by the Symposiufl partiecipants, but not in Mrs. Atherton's

original wording. Group discussion lead to the following revision
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of the text of the resolution, which was the version finally

approved and adopted:

ASIS and ALA, through their respective committees
on education for information science, should endorse
and support DISC (Developmental Informatien Science
Curriculum) Projeet. This project's objectives would
be to preduce some kind of curricnlum by means of a
group effort.

Other groups should be consulted and their
endorsement of the idea sought (e.g., SLA, ACH, AFIPS,
AALS, etc.) Nothing in this proposal shall prevent
inclusion in this projeet at a later date of other
interested organizations.

The interpretation of this resoclution depends rather

closely on the definitions of the key terms curriculum and

group effort, as provided on p. 7 and 8 of this paper.

Experimental tryouts of the materials would be arranged and
!feedback would be collected and used to improve the materials:
before their release. with the endorsement of the sponsoring
socleties, for general distribution.

- E. Mg
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FUTURE SHOCK: NOTES TOWARDS A SUMMARY | 169 '

AND DIRECTION
RUSSELL SHANK

A conference such as this is most difficult to summarize. We
covered much ground, with 1ittle time devoted to each aspect of the
deveTopmenFrand directions of information science education.- Hence,
there was littie time for issues, trends and underlying themes to
heap up into critical masses that might serve as nodes in a summary.

Furthermore, I found my mind frequently being stimulated or
provoked by an issue or a point, and while concentrating on my' own
inner colloquy as papers were béing presented ‘and discussed, I missed
other significant items. But of even more serious consequence, my
mind juét does not comprehend relationships and meanings fast enough
to provide what I consider instant playback. It was I that the
editor of a journal recently had in mind when he wrote: "I know yau
believe you understand what you think I said, but I'm not sure you

realize that what you heard is not what I méant;u (Better Living,

Fall, 1971).

We started with provocation, wﬁich is not unusual for a meeting
of information scientists. I remember a New York meeting of the
American Documentation Institute in the early 1950's at which
Jesse Shera and the late Mortimer Taube stcod on opposite sides of
the room and érgued quite different views about what "documentation"
was--if indeed it was a thing apért. Unlike that earlier discussion,
Vagianos was not searching his own mind anew for the definition of
ihformation science. He wés telling us that our own words, récordéd in

our literature, show uncertainty and'ambiggity about the nature and
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content of information science, and even question that there is such a
thing.

Naturally, some of us take umbrage with Mr. Vagianos. But no one

in our proceedings that must be remedied during the process of curriculum
development recommended by the conferees. Someorie during the conference
said that if you don't know where you are going, then any rpad will take
you there. But if we don't know whefe we are, how do we know that the
roads to the reasonable destination even pass this way? Perhaps the un-
clear perception of what information science is explains the enigmatic
treatment of the theoretical base of information science during the
confereﬁce. We must agree upon some definitions or content for an infor-
mation science before we can work on curriculum development to instruct
in 1it.

I was considerably surprised that we dealt so 1ittle with the role
of information science in the handling of the social issues we face to-
day. Culture thrives upon communication through information systems. It
is impacted by communications evenfs. Mﬁch of the goodness and the i11-
ness in society may be attributed to communications events--their content,
their speed, their quality, their ubiquitousness, and their susceptibility
to manipu1éti9n to serve ends. We are faced with a revolution in tele-
communications capabiTities and we seem unaware of our potential role in'
influencing this revolution and:using its products. 1 would urge you,
therefore, to reread, and then try té think beyond Professor Parker's
ﬁaper in these proceedihgsi Certainly our curricula must clearly }eflect
an understanding of the social cohseﬁuencag of the age of communications.

(I will return to this notion later).

1’70



Jd7

We ought also to ponder longer the meaning in the narrative by
Lunin on the injection of an understanding of information process into
the education of those entering other fields. We claim to know a con-
siderable amount about the users' information needs, and their acquisi-
tion and use of information. It seems perfectly clear to me that we
can enhance the viability of our field, and the status and impact of
odr practitioners, by making the study of information and data acquisi- )
tion, handling and use é basic part of the education in substantive
fields. The more others know about information as the raw materials
with which we work, the more they may know how to, and want to, use us
and our products when they go into practice.

It is not a bad'idea; either, for us to do a little proselytizing
as we work with undergraduates (or even graduateg) in other fields. It
has been of considerable benefit to information science that we have had
to draw on talents from mény fields to creates our discipline. I believe
we cannot afford to shut off this pipeline into us for new ‘nderstanding
of phenomena that are tfansferrab1e into the theoretical construct of
information science. We will have a constant need to draw upon people
from other fields who can translate seemingly irrelevant notions and
theories into the grammer of information science.

- I was most discouraged that Mr.-Minder was not able to tenerate a
Qc]id and. focused discussion of the theoretical base for information
science. The understanding of theory is a high priority objective in
education, and we will rem?in in what is a temporary or interim status
until we have our theoriesrof informafion science c]eariy in view, not

only for our own guidance, but also to tell the world we serve what to

expect of us.
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Not only are we working withouﬁ a theoreti;a] base, but also we
have an inadequate understanding of the market place. It is not enough
to know that our graduates are employed. The question is, are they
starting at the beginning to perform and do they grow intellectually,
building on a logical base of useful knowledge gained in their educa-
tion experiences? Or do the employers have to do a major retreading
job on our graduates in order to have even a beginner in whgtever jobs
have been created?

I was encouraged, therefore, Lo hear one of the working groups
discuss behavioral objectives as a guiding concept for creating appro-
priate curricula for information science. Our starting point as educa-
tors oQght to be the question: what does the market place expect graduates
of information science programs to do? An employer has the right to
expect certain behavior or performance characteristics from graduates
of our pfograms. We may not agree among ourselves as to which are the
most appropriate combinations of characteristics. Perhaps there are
many, and we must expect the diversity we find in educational programs
in information science. Nevertheless, the tule oi the game remains the
same. An employer should be able to match the specifications of his
beginning jobs in information science with the educational goals of our
curricula in Prder to reach a high probébi1ity of success in locating
programs that turn out people to fill real jobs. This, I am afraid, he
cannot yet easily dé. The divefsity of course offerings, and the total
package of education from our many pfograms present a view of a ram-
éhack?e enterprise. And ﬁhi1e we didn't say it here, it is most .

difficult in many cases to fathom how some of our course offerings



contribute or relate to program objectives as stated in our catalogs.

I would, the:!.7're, have expected a clear presentation by someone
in our joint sessions of the need for the determination of objectives
in terms of expected behavior of graduates as an early step in curricula
planning--and this was missing. However, if we go on from here to do

curriculum development work, following modern methcds we will soon be

engaged in such a determination. : : ' .

One element missing from our deliberations, for whici I am grateful,
was an argument about the distinction between information science and
librarianship. During a break someone said that the gap between the two
has indeed narrowed. It is difficult to know just whe has moved towards
whom, but I would suggest that elements of both topical areas‘have en-
larged towards each other. Information science has been good for
librarianship--it has provided it with a construct for generalization
of what librarianship and its e1ehents are. I hope that some information
science people have seen that Tibrarianship generalized contains some
wheels that do not have to be reinvented!

The gap seems to have narrowed, or perhaps the areas of understanding
increased, between {nformation science and computer science, and between
the former and business administration. If Louis Vagianos were still
here he might say that this proves that there is ﬁo such tﬁing as informa~
tioh science—;that it was always just elements of other fields. There
is noth%ng wrong with creating a new discipline out of parts of dispersed
fields, but if this is what we have done, then it is indeed time that
we search the $tructure for the universals--the theories that underlie

what we are calling information science. 1 think they are there, and
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that the time is exactly ripe for stating them. Along with behavioral
objectives, theories are required for the proper creation.of curricula
and the materials of education.

Our conference was focused on directions for information science
education,rand this suggests that "futures" are important to us. I
have found Ai&in Toffler's analysis of trends and futures of his book
"Future Shock" to be most appealing and seemingly prescient. Not only *
that, but much of what Toffler says is or has happened to society, stems
to a large extent from revolutions in communication and this brings us
to the important influence on society of our own field of information
science. As information scientists we should therefore be able more
fully and more readily to understand and explain through exemplification
Toffler's aralysis. |

But even without that, we should be able to benefit from his analysis
in planning for the future. Much of what Toffler says can be taken as
Justification for the way we have put together education for information
scien: 2. We may, therefore, have discovered quite by accident how to
operate an educational program of the kind that Toffler suagests is re-
quired in order to create an environment to cope with influences that
tend to lead to "future shock." But even more vital, one cannot fail to

recognize in Toffler's analysis the_ potential oflinfgrmationfsgjengg and

technology tolseryg_so;igtwaq dealing with shock conditions.

Toffler's presentation has some of the sénse of overkj11-~his
points are made many times with as many examples from as much of 1life
and society as he can find! But it is not difficult to get his message.

This ,is a time of change--of diversity, of novelty and of transience.
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And as change comes at us faster and faster, we have less and less time
in which to make decisions as to how to react. Unless we can cope with
this condition, we tend towards a state of shock--shocked by what the
future is bringing to us, and by the rapid pace with which it is thrown
at us. -

So what does Toffler suggest that is so important to the deveiop-
ment of educational programs in information science? It is Toffler's *
view that we must develop a strategy for dealing with the uncertainty
of the future. As with cars speeding down a freeway towards an exit,
we must Tearn to recognize the signs of what is coming much more rapidly
than we used to when we proceeded at a leisurely pace towards an upcoming
intersecinn. Somehow we mustenhance our sense of the future. Among
other things we should pay as much attention in our educational environ-
ment to the future as we do to history. In today's school the study of
the past and the elements of culture that come from the past, consumes
considerable time. Examination of current events takes only a sliver of
time. Quite usually, no tiu. is spent on the future. We must lead
young minds to imaginative exploration of issues that will confront them.
This creative ability is required in order to cope with transcience,
diversity and novelty.

_ To deal with the uncertainty of the future, education should be
aimed at téaching people how to learn, how to choose, and how to decide.
If we do this, then it becomes less important for us to guide students to
knowledge at advanced izvels through prescribed curricula--the choice of
what to study. and in what‘sequence, for a degree can be left to the
student. Toffler predicts the disappearange of course requirements for

college degrees.
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Even the very concept of a "courée" hecomes broader. The student
of the future may not only wander away from a formal curriculum on a
college campus, but also he will be shown ways to qualify for the
status of a baccalaureate through a wider range of experiences than
are offered by formal "courses".

I think we can stop short of anarchy in the student's meandering

. towards intellectual maturity. But Toffler's ahaTysis does_suggest

that we may be on the right course in information science by having
a wide range of courses, with fewer prescribed sequences, or more
choice of sequences, that lead to a degree in information science.
Our curriculum-development project may take us to an empty field if
we insist on a tight structure and a Timited view of what elements
belong in our discipline. -

Information scientists should be highly motivated by Toffler's
view of the future. The extension of educational experiances away
from the campus, the inclusion of a wider vériety of non-traditional
environments as classrooms (e.g. the settlement house, the government
bureau, the factory) and the expansion of the use of museums, commercial
theaters, art galleries, parks, libraries and other such educational
agencies, greatly increase the importance of properly designed and
efficiently used information systems, and communications faciiities, and
ubiquitous access to information and data. We are faced with the pros- %
pect of having to provide the ménpower capable of integrating dispersed
information resources into a utility accessible by many, or demand, with
éufficient interactive capébiTity to facilitate reinforcement. The

structure of the information resources themselves may have to be rebuilt
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impact on this reconstitution of the educational experience of every-

to respond accordingly. This is our business, and it is towards an

one that we should be aiming our information science professionals.

Smithscﬁian Institute
Washington, D. C.
March 24, 1972

Editorial Note: Mr. Shank's discussion was
originally presented extemporaneously at
the final session of the Symposium. The
text that appears in this document was pre-
pared post hoc by Mr. Shank.
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