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or a large file. Research and development is built on the work of and

 progréss and results of research and development are reported by or for
. each scientist engaged in such activities. To- keep scientists informed

of peripheral activities from other disciplines which are of interest

PATTERNS FOR DEVELOPMENT OF  US. DEPARIMGN oF HEALTH, EDUCATION & WELRARE

" EDUCATION IN INFORMATION SCIENCE OFFICE OF EDUCATION
by Jack Belzer WIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM 1t

PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION BN
POSITION OR POLICY.

INTRODUCTION

The werld has moved from the industrial revolution to mass pro-
ductiqnvto.the developmeﬁt of the coﬁputer‘and is now undergoing an
informatioﬁ revolution. Our society is becoming more dependent on
iﬁformatioﬁ each day. Indsstry and commerce in our competitive
society is information dependent.' Management, as‘Jay Forrester @
defines it, is the process 'of converting information'into action.

The conversion process is defined as decision making, and the success
or failure of a management decision is a function of the pertiﬁency of
information selected for that decision, out of a large number of sources

i

in cooperation with others and is possible only when unrestricted com-

munication among colleagues and peers exists. This implies selection

of information out of a large volume of current publications where

to them complicates the information.preblems. Command and control
systems and logistics are informatioh systems.oh which the military.
depends, and oui- _‘ political and socio-economic'éulture to be resPoﬁsive
to‘its needs is information dependent. Informetion today has a
tendency to complicate our society because more informatﬂn1exist5,1arger
yoiumes of information can be communicated morL rapidly, and the response
time to information is becoming shorter. Information science as a
discipline is an outgrowth of this. B . - .

During the past decade, the scope of information science has been

evolving into a broader but better defined area of specialization. The

profession of information science deals with many aspects of information.

* Jack Belzer is associate director of The Knowledge Availability Systems
rantar at +hd Tniversitv of Pittsburgh. :
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It deals with its properties, origination, organization, manipulation,

structure, control and use of information. It is concerned with information’

. R
o

systems,'their designs, operation, evaluation and with the systems.cbﬁF
ponents.’ It cuts across such &isciplines as logic, behavioral sciences,
cybernetics, commurication theory, languages (both natural and
artificial), machine translation and pure and applied mathematics. It
interacts strongly with the development in the new technologies of com;
puters, automation, microimaging, storage and retfieval,'and communi:
cation, trausmission and displays of information. The professional‘

practice concerned with information has been placing new demands on the per-

sonnel dealing with the problems of information.
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INFORMATION SCIENCE ENVIRONMENT

The term information science means different things to different. .-
people; and rather than giving a formal definition of "information .
science', it would be more useful to present several points to view.

2)
Curriculum 68 - , the report of the ACM Curriculum Committee on Com-

puter Science, points out that there was sentiment among their members
to call their discipline "information science'". This point of yiew
would make the total information science program_strongly:numerical'f
analysis'and computer oriented. .Another school of thought is informa-
tion sciénce oriented in the pure sense. It is concerned primarily’with'
the theoretical aspects of information and with the methodology for

dealing With it. Mathematics and logic are the basis on which the science is

built, but 1t has also information engineering asPects. It is also con-

‘cerned with the: design and performance of information systems, both

operational and experimental. There are schools whose information

science programs are oriented in this direction either with or - without
the emphasis on the literature or library problems. Many of the academic

programs in information science are subject oriented, such as'Biomedical,

' Management 1nformation systems, and lerary and Informatlon Retrieval

systems.cs) The last named has been receiving the greatest impetus,
mith the posible exception of "computer science" programs. J"Library-
énd Information Science"lschools have heen the most aétivevin proyiding
academic training in information science. Computer-science programs,'
train students in all aspects of computer science and technology, and
occasionally an individual expands his horizons to the 1nformation field.
Where many computer science programs offer undergraduate,curricula to

provide students with tools for dealing with problems in other disciplines,

"~ the library and information science programs are professional in scope

and offer graduate programs only. The emphasis is on dealing with recorded -
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knowledge closely akin to the library problem.

The major educational programs in information science today are

‘.'.

'1library oriented, and most of them are either part of a library school”
or reside side by side with one. At the same time,'oﬁe of the major
problems in our cultural, scientific, and economic society which
requires atﬁentipn‘is the library and information problem. The pro-
liferation of published materials, the storage, retrieval, dissemination
and communication of recorded knowledge can reta:d our cultural progress,
curtail scientific advanceﬁent, ana drive us to economic disgster.
Industry,‘government, and aéademic and research institutions are faced
with this problem, and professionally trained people in information
science who can deal with these problems are in gfeét demand. The
library schools in updating their éwn programs to meet the néw demands
pladed'on them and responding to the new technoloéy have Been_forced to
move iﬁ the Qirection of iﬁformation science. To.expand their programs
to information science, it became‘necessary for these schools to define

and perhaps isolate that knowledge competénce which would be needed

for professional practice in information science.

C ew -
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SEVERAL CONFERENCES ON EDUCATION

. a%

There are‘many factors which contributed to the devéIOpment of
education in information science. As the field was evolving sevefélf
conferenées were held on.educaéion in information science. A brief

‘reQiew of a few of these will shed light on the progress made in the
education field for information science. |

The first significant conferences relating to education in in-
formation science were held at Georgia Institute of Technology, Oct..12-

(4)

13, 1961 and April 12-13, 1962, One of the outcomes of these con-
ferences was a definition of "information science," and whether one agrees
' with this definition or not, it created a starting point, a foundation
to build on, or a point of departure.
The science that investigates the properties and
behavior of information, the forces governing the
flow of information, and the means of processing
information for optimum accessibility and usability.
.The processes include the origination, dissemination,
collection, organization, storage, retrieval, inter-
pretation, and use of information. The field is
derived from or related to mathematics, logic,
linguistics, psychology, computer technology, operationms
.research, the graphic arts, communications, library
science, management, and some other fields.

Another contribution resulting from these conferences was the creation -
of the School of Information Science at Georgia Tech, the host institution,
and the Division of the Information Sciences at Lehigh University, neither
of which has a library school.

During September 7-10, 1965, The American Documentation Institute,
under the sponsorship of the Office of Education held a conference at
Airlie House at Warrenton, Vivginia, on Education for Information Science.<5)
Of 55 attendees less than one third were academicians . They were less
concerned.with education of documentalists and information scientists than

they weré with fhe effort of defining the field. This was true of the

ﬁany exéellent formal papers presented as well as the discussions which
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took place between the presentation of papers. Several recommendations

concerning educational aspects of information science resulted from this

- - ;t‘

conference. Among these were: R
1. The meed exists to acquaint librarians with message processing

by computers and.its mathematical base, and combuter experts should be

‘acquainted with the human being as an information processor.

2. Many diversified information science proérams are taking shape.
They have difficulty in defining educational reqﬁiremenﬁs especially
for those who handle information at.the least complicated'level and the
programs lacks a "core" of subjects. |

3, PhD programs were described and discussedlwhich indicated a
lack of planning adequate curricula‘for these programs.

L. The concepts of the content and the elements that comprise

’them should be well defined for the fields of documentation, information

science and computer science. Education in these fields must prepare
its professionals to define problems in a precise algorithmic and

machine tractable terms.
5. Students should be taught to apply ava11ab1e technology to

existing problems rather than wait for the ultimate systems to be

developed.

The conference chairman L. B. Heilprin summarized the conference's

accompllshments as follows:

.

1. The f1e1d of 1nformat10n science con51sts of theory, as a pure
science, and it also consists of the appllcatlon of the sc;ence to the

solution of the information problems.

9. Information science is concerned with stored or recorded

messages, their creatiom, propagation and usej the user is a component

of the system which constrain it as a result of his physical, psychological

and psychophysical limitations.
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3. Clarification with regard to éontributions made by échools of
library science and computer science towards his education.

The International Conference on Education for Scientific Infgrmatfan
Work, sponsored by the International Federation br Docﬁmentatiéﬁ, (FID)(6)
was held at the Queen Elizébeth College, Londor, April 3-7, 1967. It
was a most comprehensive program of its kind. Thirty three papers were
presented at the conference and with a very few exceptions they all re-
lated to the library oriented information field. Most papers related to
the author's ongoing programs in his own institution where some goa{s |
for the future were discussed. V.’SIaﬁecké’and'P”Zunde from Georgia

O

presented a generalized model for déVeloping educational programs.

Tech
The program p = £(G,L,E,S,R)
Where P = .structure of an educational program
| | G = a set of educational goals !
1L = characteristics of a set of learners | .
E = 'a.given educational system
s - a subject of knowledge relevantto P
R = ‘enﬁirgnmepéal factors

The intent of this model is to indicate a vigorous approach to
the design o£ educational programs. 'Tﬁe availéble financial resources
both pgivate and public are aimed at the goals.Which relate to the
educational system and the educational programj These are aimed at a
.learnef which produces prbfessional and intellectual fésources. . The

. : |

learners interact with the program and the resultant resoutces interact
witﬁ the goals as well as the original resourcés which support these
programs finéncially. This in a way closes the loop and the feedback

process keeps the program dynamic. The model was applied to Georgia

Tech's own program by means of which it was possible to identify the

substantive knowledge required for information science. It is composed
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of three areas, namely, the theoretical which consists of modern algebra,

mathematical logic, structural linguistics, general systems theory, and

. -

communication theory. The engineering area consists of techniques. of

ne

information control, bionics (including control and man-machine systems)

information systems design, computer systems design, and operations

research. The third area consists of electives which enriches the pro-

gram in computer techniques and applications, optimization theory, etc.

or management or industrial engineering.
The one significant feature of: this conference was that the

diversity of views and the spectrum of what constituted the field was

great indeed. The professionals in this field were referred to or

identified as "information scientists", "documentalists", "information

e HAG Ry

engineers', "scienfific'librarians", "industrial librarians', "scientific
information specialists'" etc. In many instances referencé was made to i
them as literature searchers, ii?erature advisors, research workers,
special 1ibrafians and so on. Another inconsistency existed because

no distinction was made between short courses and courses offered for
academic credit. The distinction to be made here, is between fraining"

and education.

During September 25-28, 1968, the Curriculum Cbmmittee of the

American Society for Information Science (ASIS) met at the University of
Pittsburgh for the purpose of developing methodology and/or guidelines
for structuring and evaluating curricula and information science. In

attendance were nineteen members nine of whom were deans or directors

of library and information science schools or centers in all representing
seventeen institutions with major programs in information science. Re~ R

presented on this committee were all of the points of view discussed

later on under "Educational Objectives'"., Although a report of this con-

ference has not yet been issued, a preview of its major accomplishment
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would éerve well here.

After considerable deliberation by the total group with diversified
points of view and a spectrum of interests it wés rewarding to find tﬁég
a'substantial amount of agreement and understanding was reached among the
members in terms of . ihat constitutes the field‘of information science

and in terms of goals and objectives of information science programs.

Two factors account for the agreement that was p0531b1e at the conference.

One 1s that before any attempt was made to 1dent1fy programs and/or
curricula, career opportunities were examined. This led to the
identification of the professional practice in the field. As soon as
understanding was reached on this score it was possible to visualize
graduates in information science aésuming positions in our society. ' Once
it was possible to identify the types of positions these graduates would
fill, it was also possible to define the existing'knowledge required for
each. The second factor is a reflection of the maturity of the field
itself, The discipline of information science and the function it per-
forms in our economic structure is bettér understoog. This kind of
understanding bfings several points of view closer together thﬁs
minimizing their differences. It was obvious however that the special

interests and the environment of the individual institutions represented

were sufficiently different in nature that to meet the objectives of each,

different levels of courses were needc To accomplish this, the committee
broke up into three naturally forming gre. s, the library schools, the
library and information science schools and the information science schools.

The individual members joined that group to which they had the greatest .

- affinity.

The Librarv Schools were concerned primarily with revising some of

their traditional courses making them information science oriented, and

introducing several new courses to provide an integrated library and

|
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infonmetion science curriculum. Under the basic assumptions that their
concern is with recorded information and with handling documents,
information and data, their core eurriculnm included:
1.  Information Resources
‘2. Organization of Informetion for Use =~ Theory’and Implementation
3. Communication Media |
4. Management of Libraries and Information Organization
5. Technical Processes - Manual and Mechanized ‘ A £
‘(including acquisitions, circulation, serlal records,
‘and cataloging.) , '
The next level of courses recommended by this group were:
1. Information Technology |
2. Computer Application in Informafion'Syetems
~3e Information Storage and Retrieval
" 4, Systems Analysis and Design
5. ‘Informetion Systems Administration
The program would provide traditiOnal library specielization in'sehool,
public, academic, special librafies, and information selence.
The'Informalion Science Schools were concerned mainly with the
‘theoretical aepectslof information and wifh thelmethodology for dealing
dwith it. It‘saw graduateslof its pfogfame, primarily as th's, pfacticing
the profession in academic pursuits and conducting research. The educational
goals were deflned on thlS ba81s, and 1ts recommendations for the substantive -
knowledge requlred were segmented essentlally into four areas: 1) Methodology,
which included all ba31c science such as mathematlcs; s;atlstlce, operatlons
" research, logic,'etc.; 2) Behavioral, nhich deals with.topics in human |
information processing and cognitive fheory; 3) Technology, which is con-~
cerned with information presentatiOnnand transmission and computer aepects

of infornation; and &) Engineering,;with.systems analysis, linguistics,

.:‘
L

operational analysis, etc. ' IR | .
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A curriculum in information science responsible to this group's
programs falls into three levels, that of beginning graduate, graduate,
L
and'advanged graduate courses. A sample of courses at each level follows

realizing that variations from school to school exist.

Beginning Graduate Tevel

1. Algorithmic languages

2. Data processing

3. Introduction to programming

4. Introduction to information theory

5. Introductory linguistiecs (philosophy of languages)
6. Numberical analysis

7. Statistical computations

Graduate Level

l. Computer design and organization

2. Computer systems

3. Information storage and retrieval ‘
4. Processing of natural and artificial languages
5. Programming language design |
6. Simulation Techniques

7. (Statistical computations)
8. Systems analysis

Advanced Graduate Level

1. Advanced numerical analysis

2. Automata theory and finite~state macblnes

‘3. Computational linguistics

4. Graph theory

5. Man-machine communication

6. Research methods in information science

7. Theoretical foundations of information science

The three levels of courses relate to theory,'applicatibn and systeﬁns,
The Library and Information Science Schools related their concern to
input, output, and use of information. Input deals with acquisitionms,

analysis, control of vocabuléry, recording results of analysis, and storage

of information. Output or dissemination is concerned with identification |

and analysis of requirements, processing, and delivery of iﬁformatioq
materials. Use relates to the application of the service in a spécialized
situation unrelated to the service. Rather than enumerating the specific
course content in its curriculum,,this group develbped a model to serve as‘

a methodology for the evaluation and development of curricula in_information‘
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science. The concern of maintaining a proper balance between library

and information science and a balance between theoretical and practical

e

content prompted this approaoh. The model considers four levels for
curriculum evaluation,'l).oontext, 2) types of position for which the
program is intended, 3) exit knowledge ot substantive competence, and

4) courses and course content; By context is meant the formal institution
for communioation ot recorded deta. The variaoles are kind of institution,
media of recording, environment.(gonernment, industry,'university, etc.)
and scope. Types of position fall into three categories, the academic

and research, the integrative position brioging the'gap between traditional

approaches to information handling and the new technology'including systems

design, and the administrative and operational or functional‘positions;

~E?it knowledge or substantive competence,defines general areas in_which
oOmpetence is'either useful or required. | . |

Evaluation of‘course'content or substantive‘competence in specific
areas as tnej.relate to the types of'position is possible by developing
a scale which is a measure of the relatedness.:'A soale of 0 to 3 was

suggested as follows:

completely unrelated

o .
1 = peripherally useful; for background information

2 = useful; knowledge of subject matter is important~
3 = important to the practice of profes51on, in depth
» knowledge is required.

This modelihas not been tested and it is eonceiyable that it will have to
go'through several modifications before_it willfbe accepted as the

mechanism for the evaluation and development of curricnla in information'
science. The methodology, however, apoears to be sound and it was ad0pted

N ! for this purpose by the American Society for Information Science (ASIS)

Curriculum Committee. The Curriculum Committee for ASIS has as its

e e
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task for 1968-69, the evaluation and analysis of existing curricula
or individual courses on some comparative basis. Hopefully sevesii . -
sub ject areas within the scope of information science wili “e !¢entifind

and courses with syllabi within each suggested.
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'EDUCATIONAL OBJECTIVES

Lt

The .educational objectives of-a graduate program are to prepare,
students for brofessional practice in the application of informatiod‘
qcience‘and for research'in the fielé.. A practitioner must acquire certain
skills for the practice of his profession, but he must alsd possess'a
foundation with a sﬁrong theoretical base to enable him to adapt himself to
the environment of a dynamic and ever-changing new technology applicable
to the solution of problems of information. The educatioﬁal objecti;es
in information science should therefore focus on three broad but major
areas: (15 theory concerning information, its environment and its
relationship to information systems; (2) inqumation éystéms, design-
testing and evaluation; and (3) information services.

| Theory concerning information should_be~the basis fdr expléining

[}

the environment for information systems and the analysis of problems

:_~re1ating to them. Tt would deal with the méthodolbgy for develbping
" models and simulation techﬁiques for testing and evaluation of alternativek

‘,approaches to systems design. Tt should contribute to the understanding

of the principles and methods forvprdceséing'pf information. Properties

of systems, properties of arrays andﬂsymbols‘Which come from their or-

' ganizational structural properites, and properties of information should

be its concern. .

Information systems deals with the design and testing of systems for

a specific purpose of usage in handling infofmatiqn.' The collection,

reduction, organization, storage, transmission and dissemination are com-

'ponents to be dealt with and must be integrated into a system. It is

concerned with man-machine interaction and examines information processing

syStems,.Management information system, information storage and retrieval

systems, and computer systems.

BT e ) i
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‘Information service is concerned with providing service to many

users of information centers. The understanding of the various service

functions and the environment.in which they can be provided is most
essential. The knowledge and nnderstanding of adminis;ration of inform-
ation centers focussing on information resources, the cultural attitudes
towards information and education of the user group and the influence
of technological development. |

It is of interest that thése three areas to which’academic programs
should address themselves are also job oriented. Career oﬁportunities
in information science exist on all three levéls. The first category is

, aimed at individuals who are pursuing PhD programs and whose major career

interests are geared toward an academe and/or research. ‘The second.is
engineering oriented, whose on the job résponsibilities are to design,
implement, maintain, and update information systems. The third category
is for people whose career interests lie in the direction of management
and administration of information centers. Obviously, no matter what
career one wishes to pursue, his education and tfaining must be a

composite for all three areas with a variation in emphasis for each.

e AT T e s o
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" CURRICULUM DEVELOPMENT

-2

Schools which offer programs in information science also have a:

tendency to fall into three categories similar to those described under

4

Educational Objectives. One of these is the library school which finds

that its program must meet the new challenges of the present day tech-

nelogy. The type of professional services which are needed today,
especially in areas where research and development activity is being
pursued, have been undergoing dynamic changes, and library school ”
graduates must be trained for these careers. Library school curricula
are being expanded to meet the new demands and this in turn begins to
give them the flavor of information scieqce.

Another category consists of the Library and Information Science
Schoole which recognized this problem several yeafs‘ago and are now
established to provide an education which more adequately meets the
new ehallenge. These schools generally see a centinuum in the library
and information science and as a result of their experiences have devel-
oped etrong prograﬁs wheie the relatien of the new technoloéy of micro-
imaging, compﬁter science, and systems, are integrated into eﬁe total
program of information transfer.vrThe third group developed its pro-
gram in information science in an engineering of'pure science environment

and treats the field from a somewhat different point of view. It too is

‘concerned with the problem of recorded'knewledge but views transfer of

knowledge as an important application in the field. . In all programs
substantive knowledge in mathematics and statistics, computer science,
linguistics, economics and cost analysis, system design and engineering,
behavioral science, and librarianship aee recognized. fhe emphasis and
the depth -with which they are pursued at the va:ieus institutions are
the variables which differentiate one program frem another.

In developing curricula in information science, the Library Scheol

normally provides an introductory course which introduces the student to




the new technology and its impact on information services. A sample

introductory survey course of this kind would discuss the functlons of
information systems, as they relate to mechanization or automation,
Beginning with acquisitigns, to analysis, indexing and vocabulary
control,.recording of information, storage and retrieval, display,
evaluation, and dissémination and/or transmission of informationm,

each of fhese functions are related to the new tecﬁnology. The student

here becomes acquainted with marginal-hole cards, unit record punchéd

card methods, optical conicidence or peekaboo systems, microimaging;

and genéral computer methods. The intellectual transformation from
classical librarianship to the so called documentation methods begin
to take place in this classroom. It must therefore introducé such
t0p1cs as developlng search strategles relating to various types of
files,‘codlng techniques, and search methodoldgy and discusses
measures and criteria for the evaluation of user satisfaction. The
school woﬁld do well if it required this knowledge of the student for
admission to the graduate program.

ﬁeyond this in subsequent course work such topics as “Infdrmation
Systems Organization and Design'"; "Introduction to Computers', and
their relationship to peripherals and methods for programming; "Computer
Applications” usually relating to problems of information retrieval,
dissemination of information, automatic indexing, proﬂdction of surrogateé,
and automation of library‘functions;."Special Tools"'ﬁicroforms, audio
visual facilities, duplicatiﬁé and copying. As a generallrule, thése

courses are on an introductory level either offered toward a MLS degree

" or imbedded in an MLS program. Much of this knowledge could also be

acquired on an undergraduate level.
The Library and Information Science Schools at present dominate

the library oriented field in information science. Although, in most

instances, théy took an empirical approach in developing their programs

Voo U0 G e TR B . . N . RN . -
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:they have integrated program which £ills a very important need'in

- our society. Their experience over the last several years gave these
schools an opportunity to develop a competent faculty both within their

F‘ own school or department as well as drawing upon existing talent elee-

where within the University. These programs have acquired the sophistication

which exist in other disciplines in that they provide several levels of

competency in each cognate area within the program. For example,

they can take several courses in'computer science each being a pre~
requisite for the proceeding one, or they can take them in'systems analysis,
statistics or linguistics depending on the studentc interest. This type

of depth is non-existent in che library schools discussed earlier. Schoolé
in this category have been building -upon their master's prograu and several

now have advanced degree programs leading towards a PhD. The advanced

program'demanded curricula in depth training in specific areas. Similarly
building a curriculum where substantive coﬁpetence in specific areas was
possible pared the way for the advanced programé.leading toward'the PhD
programé in'information science. Most of the schools in this category
stilltoffer degrees in library science in cpite of their subétentive

. eurricula in information science. A very few offer degrees in information

science. One library school, for exampie, offers a MLS degree where
‘electives in information science are possible, however the school also
offers a MS degree in information science. The tendency to offer MS

degrees in information science along side of MLS degrees will probably

grow because a demand for information scientists exists now and will

~continue to grow. In a masters program a student is limited to the

% number of credits he can take if he w1shes to complete his education

in a reasonable time.v If the degree is in library science he is usually
required to take a specified set of courses in a traditional library

v’ . ———

science curriculum which continute the core. This obviously limits the
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strength which one can acquire in information science. The assumption is that

if the degree is an MS in information science then the student is not

ST o
o

obligated to take the total core program in traditional librarianShip:
He can therefore concentrate his efforts in his major field of intefest to
a greater depth. As a rule, the schools in this cé;egoryoffer courses

in each of the several general headings which can be identified as
information retrieval and docﬁmentation theory and systems, computer
operation, mathematics of a spécial kind and statistics, and linguisFics;
No singlé school offers eﬁough courses in depth in all of these areas for
a student‘to develoﬁ proficiency on a professional level in a masters
degree program. Those schools which ﬁ#ve a PhD program in information
science rely heavily on cognate areas in conjunctibn'with other schools

or departments at their Universities and thereby manage to £i11 this need.
An al;érnative to offering an MS degree in place of the MLS, is to revise
the curriculum in the core program in such é way as to include the new
science and technology into the tradition#l courses.

In the third category are schools or departments in information
science completely independent of librar§ schools. From this group are
‘excluded the computer science and/or compuéer and information écience
‘departments whose programs are stroﬁgly computer science oriented. Although
a great deal of commonality in the two programsiexist it is the éifference

, i

that distinguish these two fields. Even where the commonality in the tﬁo
fields exist the emphasis in each is differéntz The ﬁaterials which
constitﬁte the major thrust in information sciénce are often considered
peripheral to computef science. The schools which fall into this third
catégory,generally interpret information science as a discipline‘of.a
scientific nature in which ﬁathema;ics and logic are tﬁe theoretical arm, .

©

‘and design and operation of information systems are its applied arm. They

R4

attempt to develop curricula to meet these two objectives. However different

schools accomplish these objectives differently.‘_It is reasonable to assume

N
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that the environment in which these programs or departments were devel-

oped influence their orientation. The environment is a function of

P
PR 4

such variables as the research interests of the faculty, conflict of
interest .or overlap with programs in other departments, and goals they
are trying to achieve in complementing other programs at the institution.

Sometimes these variables tend to influence the program in the direction

of theoretical aspects of information and sometimes in the direction of

professional training for the design and evaluation of information systems.
In schools where the program encompasses both aspects, electives in the curriculum
.exist whereby the student can develop an option which represents his per=-

gonal interests and desires. These programs are well structured and

the student is required to take a specified set of courses as his core

with additional courses which develop the required competency in his

selected option. The areas in which substantive ‘knowledge encompass these

programs are:
1. Mathematics, statistics and symbolic logic.

2. Theory of information and systems which cover topics

R

in computer systems, managementiﬁformation and information
storage and retrievallsystems; and man-machine interaction. o s ' |
3. Simulation and modeling including topicé in‘self |
organizing systems, Turing‘machines and theory of T { : |
‘aqéomaté, artificial intellié;nce and pattern recognition,
and compétability and unsolvability.‘ |

4. Mathematical linguiétics, theory of gramméré, artificial
languages, and machine translation; |

To offer courses in all of these areas and to provide in depth com-

petency in each would require a faculty of a size and scope which

El

few departments in information science could afford. It is much easier

to provide introductory courses in each where the enrollment is sub- .

stantial in size. It is not so when courses at all levels have to bé.‘

ot o
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made available. For this reason these courses are not necessarily

offered by the department of information science. They may exist in

R

-,

other departments and cross-listing‘of courses among departments in a

mechanism used to make the most out of the talent existing at an in-

. stitution.

One area to which little attention has been given here is the
computer science or computer and information science as some depart-
ments call themselves. Because computers have made one of the major

contributions to the field of information science many regard it as

the .information science discipline. There are aspects of computer

science which relate directly to information science and no inform- .

ation science program is complete without it. But the major concern

- and the emphasis placed on the various aspects in computer science

differ drastically from that of informatioﬁ‘science.‘ A prime con-
sideration must be givén to the fact that éomputers as such are now
a‘part'qf our every day life and one can hardly mention an area

where application of éomputers does nbt'exist;'and ché limits are almost
boundless. Computer science‘curricgla therefore must train.stﬁdents in
thé use of computefs in order for them to be able to utilize computers

in the solution of problems in other disciplines. To provide students

“with this tool, undergraduate computer science programs are taken for

granted in many institutions and they are the main stay of their com-

 puter science programs. Graduate programs are being structured upon

the undergraduate curriculum; and this too is important because frontiers
in the computer field are being extended, and further extensions are of

the essence. Time sharing, real time problems, communications with

 computers both in transmission and linguistics, newer and better monitors

and executives for automatic communication with users are the variables

Al
.

which influence the rate at which frontiers in the field can be extended.

The Curriculum Committee on Computer Science for the Assoiéation for
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2) ' , ;
Computing Machinery (ACM) has subdivided computer_sé;ence into three

major divisions: "information structures and processes," "information

. a®
R

processing systems,' and "methodologies." ‘Tﬁis‘strucfure in its fofﬁaf is
similar to that of information'sciénce, howeﬁer the course content in
each varies substantially. Both sciences cocnsider the mathematical, and
the physiéal and engineering sciences as related areas, but the emphasis
‘iﬁ each varies significantly.. For example comﬁuter design, organization,
and structure, and computer ope;ating systems are vitallto the computer
science programs; so is numerical analysis. These are of interest to
the iﬁformation science discipline but they relate to it peripherally
only;‘ On the other hand information retfieval éystemé including
indexing and classification, statistical techniques, automatic index&ﬁg,
and search strategies are essential to information science but relate

minimally to computer science.

v e
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: disc1p11ne, but as a part of another currlculum, most of them occur -as

. involved, in individual cases, are Computer Sciences, Electrical

o and Liberal Arts;

' science oriented is the task of the Curriculum Committee of the ASIS for

- University framework. For this reason an additional list of schools with .

vmunications Project of George Washington University .

TN
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' AVATLABILITY OF EDUCATIONAL PROGRAMS IN INFORMATION SCIENCE

P

In schools where Information Science is offered mot as a seperate’’
part of the Library Science department or school ‘Other departments

Engineering, Psycholcgy, Business Administration, Public Administration

The accreditation of library schools is made by the American .

Library AssoC1ation '(ALA) and a ‘list of the accredited schools with
(8)

the courses they offer appears in Journal of Education for. Librarianship.

The analysis of the course content in these procrams which are information

1968-1969 and therefore is not now available. Among the non L1brary School '

educational programs in Information Science, there appears to be no firmly

| established opinion of exactly Where Information Science belongs within a

such programs is available in a report of the Biological Sciences Com-
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- ‘ ' CONCLUSION

What is the relation of curricula in information science to
instfuctibnal technology? The Fechnology relevant to information
_sciencé consists of computers in general, computers in a time-
sharing environment, real time systems and teleéommunication net-
works for remote access to the system. Conversat;énal type languéges
and CRT displays establish the proper man»machine'éommunication.

The important extension of this technology‘is to provide a common
framework for remote access, and to establish a system whereby each
participant.has an immediate‘personal contact with the network.
Several regional networks are in existence now, andiwith.time.fhey
will provide the experience necessary for the larger systems.

Triangle Universities Comfutation Center, (TUCC),.is a network tying
in the University of North Cafolina, Duke, and North Carolina State.
They share the costs in order to share their resources through the
' computér nétwbrk. The North Carolina network has beeﬁ extended to
include other institutions in the stéte;‘ The North’Caroiina Computer
-Center Orientgtion Project,-(NCCOE); is assqciated with TUCC aﬁd buys
remote computer service from the Ceﬁter which is made avaiiable through
dial-up.teletype. | A

Thé 1ibfary's traﬁitional role in the educational pfocess has

‘not been diminished. The new demands which are being placed on fhe
_profession have become so great that it no longer was able to meet
them in a traditional manner. At the same time the teqhnolbgy for
processing information is being advanced at a rapid raté. The.mafriage
,befween the two made it possible to provide educators with materials
they need for ;esearch in the educatioﬁal process. This marfiage did
‘not come easily. The adaptation of the new technology required the
development JOf new concepts and informatién storage and retrieval was

one of the major by-products. The integration of the new technology
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into the framework of meeting the new demands for information services

required talents from many disciplines. Information science was the . ..

culmination'of this interdisciplinary effort., Howeverother by-prooucts
" of this effort resuited in important contributions to the instructional
technology. For example, in a time-sharing environment, in order to
permit users of information direct access to files-for seeking the
literature relevant to their special needs, tutorials are being
‘developed to aid them. There tutorials exist, users at a console are
required to idehtify themselves and.state their busihess. From thereon
the tutorials take over and-lead the users to the final cohclusion

of their search needs. Not only is this a new approach to teaohing .
methodology in the documentation and informatio. science discipline,v
but it exerts an influence on teaching methodology in other areas.
'Cohputer aided instruction (CAI) which is being developed aside

from this, shares in the advances made by research and experlmentatlon
in the information science area. The proposed Educatlonal Information
Network (EIN) which is being des1gned by a task force of EDUCOM'W111
permit an exehange of computatlonal resources on a natlonal scale. The
Practice Oriented Information System Experlment (POISE) has been set up
.by EDUCOM to prov1de a base of knowledge, technlques, and experience to
be applied to the development and constructlon of computer-based
information.systems. The initial endeavor will be towards providing
direct access to blbllographlc information from a number of d1verse '

data bases to users at remote locatioms. ThlS has the potent1a1 for

creating banks of the most expertly prepared educatlonal materlals whlch

can be shared by schools everywhere.
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