














The Association of Universities and Colleges of Canada has recently issued a
report, prepared by Robert B. Downs, which presents a detailed account of the
state of university libraries today. The following statistics are drawn from this
source to indicate the size of these resources.

At the end of 1966, collections in Canadian university libraries totalled about
nine million volumesé, with over 50 per cent of these housed in only five libraries.
In 1965-66, total library expenditures amounted to $25 million, 7.1 per cent of
total university expenditures.? It was recommended in a report of the Canadian
Association of College and University Libraries8 that this should be raised to at
least 10 per cent and that, for planning purposes, the operating cost of Canadian
academic libraries over the next 10 years should be established at $50 million
annually. Budgeted expenditures for 1967-68 amounted to $40 million, with book
acquisition accounting for about $17 million.? If the division between operations
and acquisitions continues at the percentage of the last several years, then new
acquisitions would amount to $225 million over the next 10 years. On the same
basis, some $275 million would be required for operating services during the next
10 years. This would be made up mainly of salaries, with the balance for supplies
and equipment. On September 1, 1966, Canadian university libraries employed 900
professional librarians, 125 professional support staff, 330 sub-professional libra-
rians, and 2 100 clerical staff.10

The extensive use of microforms, automated procedures, and communication
facilities, in association with greater interlibrary co-operation, could most likely
reduce these expenditures and certainly make the libraries much more effective and
productive.

II1.2 Computers

It is appropriate to comment on the roles of computers in universities, as
many of the skilled people needed to develop automated STI services may be found
in the universitiess own computer departments, and because computers are
becoming increasingly involved in information retrieval systems. The current trend
in Canadian universities is to have one or more computers, plus a staff of operators,
systems programmers, planners, administrators, and consultants in a computing
centre.

Of the 40 universities in Canada, 12 have large computer installations
(UNIVAC 1108 or equivalent), 20 have medium installations (IBM 360/50 or
equivalent), and the rest have either little or no equipment. An effort to co-ordinate
university computer services in Ontario has been made by the Committee of
Presidents of Ontario Universities and the Department of University Affairs. The
policy of establishing regional computer centres independent of individual
universities has been accepted and will ensure that, regardless of size, each
university will have access to adequate computer facilities. This is a principle which
should be considered by university libraries.

The principal function of the computing centre is to operate as a service
facility for computer users, from inside the university and sometimes outside.
Psychologists, economists, and social scientists tend to use the machine to process
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large quantities of statistical data; physicists and some engineers tend to use the
facility for analytical or dynamic studies of physical systems; philosophy, history,
language, and art departments tend to process non-numeric information for
purposes of logical analysis and characterization. However, many universities have
developed academic activities whose goal is to expand the usefulness of computers
in society, and to teach people how to exploit this usefulness. These activities
involve both research and teaching, and may involve hardware (equipment),
software (computer programs), or both. Hardware activities are likely to be found
in the electrical engineering or physics departments, while software activities are
likely to be in a Computer Science Department.

Another computer-related activity is university management and operation,
embracing records kept by the accounting office and the Registrar’s Office and
often extending to personnel, physical plant, and the library. These applications are
generally similar to those in corporate enterprises and have the effect of
mechanizing tedious and repetitive tasks of record-keeping and filing.

To relate these activities to the purpose of this Study, the following points
should be noted:

(1) Universities have expertise in computer systems and their use, which
could be employed in creating and maintaining future information
systems.

(2) Universities provide existing computer and library facilities in close
geographical and organizational relationships. The increased co-operation
and co-ordination of these facilities are both economical and consistent
with institutional patterns and goals.

(3) Computer software is a form of scientific and technical information but
is clearly different from the books and microfilms found in conventional
libraries. The computing centre is a channel through which this type of
information could be made available to the community.

(4) Large memories in computer installations have the capability for storing
and rapidly retrieving scientific and technical information. It is becoming
relatively cheap and feasible to store large quantities of economic, social,
physical, bibliographic, and other data needed by scholars and decision
makers in electronic computers and data banks. Obviously, computers
should and will be so used.

University libraries are gradually becoming aware of the advantages of
automation, and many libraries have already undertaken to automate some of their
services. These are reviewed in the report published by the Canadian Association of
College and University Libraries.11 It is, however, “‘a matter of great concern that
many of these projects are conducted individually, even hermetically, without the
experience of similar programs in other institutions being taken into consider-
ation”.!2 Some statistics obtained from a report!3 to the Canadian Association of
College and University Libraries committee on automation, presented at a seminar
in Toronto, reveal that many programs are duplicated by university libraries,
including at least seven circulation control programs, five serial processing
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programs, and three catalogue programs. Far greater co-operation is needed if costs
are to be kept within reasonable bounds.

I11.3 Communication Techniques

Universities make widespread use of a variety of communication facilities for
the dissemination of information.

(a) Conventional Methods. Mail is still the most common method of
transmitting information and material, but service is not reliable and the use of
anything other than airmail is prohibitively slow. To overcome these problems, a
number of universities are using motor vehicles for document transmission among
themselves and to locations remote from a campus. For example, the interuniver-
sity library transit system in Ontario makes library holdings a province-wide
resource for faculty and graduate students, and interlibrary loans now take only 24
hours. Teletype is being used by many libraries to speed up the transmission of
enquiries and requests, but it is of little use for exchanging large volumes of STI.
Improved telephone service at lower rates is prompting scientists to use the
telephone more frequently for information exchange despite the disadvantage of
not always being able to view simultaneously material under discussion. The
telephone could be used to greater advantage if universities combined to subscribe
to wide area telephone service (WATS), particularly if circuits were used to carry
both voice and computer data traffic. Some experiments have been conducted with
long-distance ‘“‘conference’ telephone calls. In this arrangement, participants in
different parts of the country can listen to presentations by telephone and take part
in group discussion of the subject matter. Such conferences have the advantage of
low-cost participation by large groups, but may suffer from a lack of visual contact
that only the nascent videophone can remedy.

(b) Television. A number of universities have their own television production
facilities and produce course material on a regular basis. Indications are that this
will become more widespread. Some are also using closed-circuit television for
transfer of lectures outside the campus area. Several universities work with CBC
television and radio in the production of school broadcasts, usually on a provincial
basis but often with network coverage. CTV also participates in this information
exchange and includes coast-to-coast presentations, for example its University of
the Air series.

(¢) Language Laboratories. These are now becoming standard at many
institutions. They involve the use of sophisticated audio aids and prerecorded
language courses, to help students develop expertise in a foreign language.

(d) Computer-assisted Instruction. Although this method is still in its
infancy, a number of courses have been developed which enable a student, sitting at
a“computer console, to be instructed in a subject by an interactive man—machine
dialogue, using course material stored in the computer. The preparation of course
material for such activity is an arduous and expensive process, and avoidance of
duplication in this developmental area is highly desirable.

(e) Computer Data Links. A number of universities, e.g. Toronto, McGill,
Manitoba, Waterloo, Alberta, have data links from their main computer to remote
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terminals, enabling remote users to have access to information stored centrally.
Some, e.g. Laval, also have terminals on campus attached by telephone lines to data
banks in the United States. Standard teletype or voice frequency circuits are
generally used. The trend, however, is to high-speed transmission.

These techniques for instruction and information transfer have widespread
application in Canadian universities. Greater co-operation through an organization
such as the Interuniversity Communications Council would hasten advances and
avoid duplication of effort in many areas to the general benefit of all concerned
(see Section IV .4),

III.4 Information Retrieval Systems

In Canada, development of information retrieval systems is slowly getting
under way. There are a number of projects in universities related to the
establishment of data bases and the retrieval of information from these files. Some
of the projects under development are as follows.

(a) University of Calgary. Jointly with the University of Saskatchewan, the
Geological Survey of Canada, and Imperial Oil Limited, a sophisticated information
retrieval system is under development, being an extension of one developed earlier
by Imperial Oil Limited. The role of the University of Calgary is to develop a
capability for document data entry using visual display units and typewriter entry
devices. In addition to this, a search algorithm for retrieving information is being
developed. Initial data for entry to the system is in the field of pattern recognition,
with several other categories planned.

(b) University of Toronto. An experimental project using Chemical Abstracts
tapes is being tried out. A program has been prepared to scan the tapes and select
items of interest for a group of scientists within the university. The selection
process is based on an “interest profile”” supplied by the scientists which is matched
against corresponding words contained on the abstract tapes.

(¢) University of Manitoba. This project is to develop a capability for taking
any text on disc or magnetic tape and from this text preparing a concordance and
statistical word counts. Any paragraph or line can be updated by replacing old
information with new. A retrieval capability enables a word, a phrase, or
combination of words, conjoint or disjoint, to be entered via computer terminal,
and the program will identify all lines or paragraphs in which they appear. It has
been used to retrieve information from the Criminal Code of Canada, and was also
used to prepare each phase of the 1968 Manitoba Condominium Act (including
amendments) as the Bill passed through the Legislature. Related programs have
been used in other fields such as French prose analysis. In another project a hospital
information system is under development. From video display units or typewriters,
doctors’ orders, nurses’ notes, and other hospital data will be entered through a
‘“conversational” program. Once data are entered, they will be transferred to
appropriate points in the hospital for action, e.g. a drug order on the ward will
generate automatically a request for drugs at the pharmacy, and also will become
part of the patient record. Information can be retrieved and displayed visually or in
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hard copy form. Modifications to the program have been used for a business credit
operation and are to be used for a school division information system.

(d) Université Laval. A number of projects are being developed in the area of
law. In one of these the Revised Statutes of Québec are being placed on magnetic
tape and programs developed to enable any legal concept to be retrieved and
printed. In a second project a survey of lawyers was conducted to determine needs
in terms of jurisprudence in insurance, and a group of jurists is now extracting and
analyzing, from judicial reports since 1867, items pertaining to insurance contracts.
These are placed on film and retrieval is by video-mechanical device, scheduled as a
service for the public in 1970. Other projects include a system for recording and
updating ‘collective agreements in force in Québec. This updating can be achieved
on a clause-by-clause basis, and scanning and retrieval are available by video-
mechanical means. Various indexes have also been developed, including one on all
research projects and theses in progress in Québec universities, and another for the
Canadian Historical Review for the years 1950 to 1964.

(e) Queen’s University. Treaty texts between the United Kingdom and
former colonies are being rendered in machine-processable form in a project
financed by the Department of External Affairs. Retrieval of the material by
various criteria will be possible, as will updating of the text. A service will be
offered to the treaty countries.

(/) McGill University. In one project, data on several thousand companies
have been collected, going back over 20 years, and placed in data files on-line to a
large computer. Subscribers can draw on the data and execute various analyses from
remotely located teletypewriter terminals. This system operates in a real-time
environment. Another project has involved the development of retrieval programs
that search through magnetic tape files containing abstracts of bibliographic
information in the area of nutrition. Interested scientists can specify a “profile”” of
interest and have abstracts pertinent to this profile retrieved and printed.

(g) University of Guelph. A project has been developed for the organization
and control of holdings of government publications and reports, using a special
computer-based system. Access to the documents is through personal or corporate
author, title, serial title, report number, contract number or catalogue number.

Projects such as the foregoing should be encouraged, while guarding against
the danger of duplication with needless expense in computerizing information.
There is need for co-ordination at the national level. Existing information system
development covers only a small fraction of what is required by our decision
makers, administrators, industrialists, and scientists. Only a comprehensive plan will
permit the nation to gather, analyze, classify, and disseminate necessary and
relevant information.



Section IV

FUTURE GROWTH OF UNIVERSITY INFORMATION RESOURCES

IV.1 Individual Library Development

The development of new methods of storing, retrieving, and transmitting
information will enable university libraries to provide faster, more varied, and more
specialized services. Therefore, the traditional concept of a library as a book storage
and loan operation, with some reference service, must be abandoned. The library
must become an information and data resources centre providing a variety of grades
and formats of service, from computerized selective dissemination of information
to archival storage, designed to suit the modes and scale of user activity:

(1) browsing,

(2) problem-solving,

(3) learning and study,

(4) integrative and critical analysis of contents.

IV.1.1 Referral Services

Almost every brief submitted to the subgroup from universities mentioned a
need for some form of referral service, i.e. a “switching network™ by which an
enquirer either inside or outside the university could be put in touch with the most
likely source of an answer. A faculty member who would like to know what is
going on in his field at another university, an industrialist who wishes to obtain
expert advice, a registrar who needs to know the content of courses in a given
curriculum, or a symposium attendee who wishes to know where his conference is
taking place, all would expect to obtain nation-wide, up-to-date information
through their local university information centre. In large and small institutions it is
almost as difficult for a faculty member or a student as it is for an outsider to know
who is doing what, or to locate a staff or faculty member.

A referral service is a potentially valuable communication facility among the
community, the universities, and governments. Since most of the required listings
of projects and registers of people have to be maintained for local internal needs
anyway, the cost burden, borne by a provincial or national referral centre, should
be relatively small.

Current data which universities have said they would like to have available for
referral include:

(1) A union list of all books, periodicals, and other holdings in Canadian
libraries (universities, special, municipal, and National Science Library);
(2) A list of Canadian internal and external reports and publications;
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(3) A directory of industrial research organizations and details on their
information services and holdings;

(4) A directory of consultants, with location and special experience;

(5) Information about research projects in progress, giving status, scope,
staff, and financing;

(6) An inventory of research facilities in Canada, including major equipment
and computers, costs, and availability;

(7) A directory of conferences and symposia, including fees, location, and
agenda.

1V.1.2 Documentation Centres

University documentation centres based on specific subjects should be
created and co-ordinated on a national basis. Each such centre might be developed
on the basis of an existing capability of the university in a specific subject field, and
would have bibliographic responsibility for that subject. For example, a documen-
tation centre would determine the extent of a specific area of interest, gather all the
primary and secondary sources of information, designate the methods of input of
such information into a computer or other storage device, and optimize retrieval
methods. Computer input and output would have to be compatible with established
national standards.

For each area of interest a committee could establish documentary needs and
determine the value of input material. This committee would be composed of
representatives of the community, of faculties, of the documentation centre, and of
the computer centre. It would determine priorities for information entry and
further documentation research. Academic responsibilities would remain with the
faculties, while techniques and administration would be handled by the documen-
tation centre. (A policy similar to this has been established at Université Laval since
July 1967.) If all the universities in Canada that have the necessary resources had
documentation centres, there would exist all the elements needed for an integrated
nation-wide university information service.

IV.2 Interuniversity Library Co-operation

There is a need to consider Canadian university libraries as a nation-wide
organization accessible by any user in the country. Given adequate communication
services, every member of the university community would thus have access to a
much larger effective library. Moreover, the cost of such an integrated library
system would be considerably less than the total cost of a group of individual
university libraries, each one attempting to cover too large an area by itself.

IV.2.1 Acquisition Policies

Most scientific research is dependent on ready access to up-to-date informa-
tion. One of the principal vehicles used is the scientific paper, and its principal place
of publication is the serial. Many libraries are buying and processing the same titles
in a similar manner. Since the need for such material is universal and urgent, the
acquisition and processing of serial publications should be standardized and
automated as soon as possible on a national scale.
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A reappraisal of the policy of university libraries with regard to the
purchasing of materials should be instituted on a co-operative and co-ordinated
national scale. A national purchasing program and the consideration of holdings as a
national resource can aid materially in reducing some of the pressures mentioned by
university librarians for extra space and funds for such items.

1V.2.2 Cataloguing Policies

Librarians commonly distinguish two types of cataloguing:

(1) Descriptive cataloguing, i.e. the physical description of information. This
includes author, title, size, pagination, and publisher.

(2) Subject cataloguing, which essentially provides the user with access to the
information by subject.

Most descriptive cataloguing is fully structured, and is one of the functions
capable of being carried out by library technicians. Subject cataloguing is
inadequate in the university environment and a completely new approach to.subject
access is required. Little is to be gained from automating present methods. Since
subject cataloguing implies availability of the data for at least several years, and
since scientific information requires continual updating, the technique used for
subject access must be dynamic. In a large information network the system must
also be capable of handling special needs of local users. A thorough examination
must be made of the semantic structure of existing subject catalogue forms to
determine those best suited to Canadian needs.

1V.2.3 Interlibrary Loan Policies

The interlibrary loan service needs considerable improvement, it being
universally condemned (in practice rather than in principle) at the public hearings
conducted by the subgroup. The low opinion in which it is currently held is best
illustrated by statistics!4 which show that in 1965-66 the interlibrary loans by
some 40 participating libraries totalled approximately 55 000, or an average of
about 6 per university working day. The introduction of teletype has eliminated the
delays experienced in sending requests by mail, but has done very little to improve
the service; delays of four to six weeks were cited in some instances.

IV.2.4 Retirement Policies

To urge libraries to discard books may seem to contradict those who assert
that one of Canada’s problems is a lack of books. But a library must be two things:
it must be a storage place for material, and it must be a channel for access to
material. If the material becomes so unwieldy as to be inaccessible then it is not a
library, it is a book museum or, perhaps more accurately, a book mausoleum.

It is becoming increasingly obvious that universities must develop and
implement realistic retirement policies for items now in their collections. It should
be noted that some well-known libraries have, in effect, already adopted modified
discard policies. In the case of Harvard and Yale this entails off-site storage; in the
case of midwestern U.S. institutions it involves transferring materials to another
jurisdiction, the Midwest Interlibrary Center.
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One quotation from Yale’s experience should be made:15

“It is also clear that, to be successful, selective book retirement must be a program
executed over an extended period of time. It must become as routine as acquisition and
other recognized library procedures.”

It is logical to assume that pressures for extensions to existing university
libraries and for new libraries could be alleviated by establishing regional centres for
little-used material. Because regional storage areas will not be as readily accessible,
the regional centre must be able to describe a given item in such a way that the
researcher can accept or reject it on the basis of the description. Such descriptive
information should be available in each local library. Response to requests from a
regional storage area should be on a 24-hour basis, with photocopying of requested
items being a routine procedure where economic.

IV.2.5 Abstract Services

University libraries subscribe to foreign abstracting services, but people
outside the universities concerned often do not know these abstracts are available.
An index to the abstract services available in Canadian universities would assist in
the development of additional services. A designated national agency should be
responsible for preparing such an index, collecting Canadian and foreign tapes of
abstracts, publicizing the availability of the tapes, and disseminating copies to
libraries. The agency should also abstract Canadian material of interest not reviewed
by other agencies. The total collection of abstracts could be used to provide a
selective-dissemination-of-information service whereby any scientist would regularly
receive abstracts of the world’s literature pertinent to his personal interest.

IV.2.6 Government Publications

Governments’ responsibilities and activities are expanding in practically every
sector of public life, and this is increasing the scope, number, variety, and diversity
of government publications. In fact, there is hardly any topic that a government
publication has not touched, often with the aid of expert contributors from outside
of government. So great is the volume of publications in this category that it
introduces two major problems:

(1) physical requirements for storage, and

(2) cataloguing and indexing for subsequent retrieval.

There are few resources so valuable to the research worker, the student, and the
general public, and it is important that the publications be available and readily
accessible. This is no easy task and imposes an enormous burden on many
institufions that need to handle large numbers of them.

Most Canadian university libraries file these publications by the names of the
issuing offices plus catalogue numbers provided by the publishers. This is
moderately successful with publications of most national and international
organizations, but not with provincial or municipal publications. Systematic
distribution schemes do not seem to exist for the latter. As a result, some work,
such as in regional planning and development, is hampered by an acute shortage of
factual information.
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Few university libraries can be expected to accumulate or file the more
relevant government publications and documents, let alone all. The subgroup
believes that the responsibility for collecting these publications should be allocated
to a national organization, possibly associated with a university, and that:

(1) A national agency should index government publications by subject and
provide indexes at cost to interested libraries;

(2) Provincial and municipal publications should be handled by a similar
agency in each province;

(3) These agencies should provide an effective interlibrary service of loans,
hard copies, or microfiche.

IV.3 Interuniversity Computer Co-operation

In recent months a number of proposals have been made for university-based
computer utilities. A typical proposal is that submitted by the University of
Waterloo to the Ontario Department of University Affairs, In this proposal a large
central computer is suggested which would be shared by educational institutions,
boards of education, government agencies, hospitals, and welfare agencies within
the area. In addition, a growing number of commercial utilities, such as Computel
Systems Ltd. and Computer Sciences Canada Ltd., are being established where, for
a fee, customers can attach remote terminals over telephone lines for input of data
and receipt of results, and use the very powerful central computer on a shared basis
with other commercial users.

1V.3.1 Data Banks

An information service based on computers which requires co-ordinated
development is the ‘“‘data bank”—words and numbers, usually in a prearranged
format, describing a series of objects or events. Most data banks are designed with
computer-readable files, and a number of such data banks have been proposed for
governmental, industrial, and commercial use. For example, the Dominion Bureau
of Statistics has its price and trade indexes on magnetic tapes. Currently, the data
are provided free to universities which develop programs for processing these data.
Later, it should be possible to gain access to the data banks (maintained at one
location) from any other location via telecommunications and remote terminal
equipment. As another example, McGill University is operating a computerized file
of financial and performance data of corporations. Rapid response on remotely
located computer terminals is provided to users’ requests for information about any
company, and the data also make it possible to conduct statistical studies of the
financial behaviour of corporations in the Canadian economy.

It is this combination of complementary benefits that interests universities in
establishing data banks—financial support for and commercial use of a data file plus
the opportunity of studying the business or physical world with the aid of a large,
expensive record of interest area characteristics. However, university data bank
development should not be limited to those applications with prospects of
commercial gain; for example, data on nuclear physics may have a limited
commercial market but are essential to activities in many scientific and applied
fields.
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1V.3.2 Computer-based Library Network

It is possible to centralize and automate library operations for a number of
local libraries on a single, dedicated computer. For example, a computer-equipped
bibliographic centre is planned in Toronto to assist all Ontario university libraries
with acquisitioning, cataloguing, maintaining union lists, and other activities. There
are also services beyond those traditionally offered by libraries that can be handled
effectively by a computer on a batch or job basis; examples are retrospective search
and current awareness in which the computer is programmed to scan files of
bibliographic data to produce lists of items pertaining to a subject, or recently
available material on a subject.

The subgroup believes economies and improved services would result if all
university libraries were to co-operate in the development of a library computer
network which could also serve industry and commerce. To achieve maximum
effectiveness in communication there would have to be compatibility and
convertibility among provincial, national, and international library computer
systems. Such a network could be launched on the basis of existing university
computer centres and computer utility operations. A problem is that demands for
computer time are growing so rapidly that university computer centres usually
cannot guarantee long and continued access to their equipment. Although this
situation may change as regional computer centres are established, firm financial
support for pilot operations is definitely required. In the long term, an independent
computer-based information network should be developed; many briefs submitted
to the subgroup stressed the need for it.

To initiate the project, it would be necessary to establish task groups in
designated regions, each group consisting of one or more working participants from
each university plus full-time members. Three task areas for each group would be:

(1) Systems Design and Implementation: compiling specifications for library
systems, including interlibrary and library-computer interfaces, which
meet the needs and capabilities of each participating university and are
capable of being realized economically;

(2) Management: defining performance standards for libraries; setting
program planning and budgeting systems standards for each participating
library and for each regional or provincial group; assuming responsibility
for integrating library-computer systems development with overall
university objectives; carrying out long-term and short-term planning and
forecasting; deciding on allocation of artifacts to remote or local storage;
and apportioning interlibrary loan costs;

(3) Services: determining scale and characteristics of needs for library
services, methods of user education, development and promotion of new
services, and development costs.

These groups would be responsible not only for co-ordination within their own
regions but also for national co-ordination in conjunction with task groups in other
regions.
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It must be emphasized that the design of systems is only part of the task
these groups will face. Virtually all university administrative and decision-making
areas will be involved in implementing these designs; the business offices will be
required to modify their cost-accounting procedures, personnel policies may well be
affected, and both the computer centres and the libraries will have to accept some
compromises of their freedom and autonomy. In the end, though, only the
provincial and federal govemments can establish the policy that these decision
makers will be encouraged to adopt for the common good.

In addition to the network development, a number of communication
developments must be considered concurrently:

(1) Wide-area telephone service for universities on a country-wide basis
would improve person-to-person dialogue and considerably facilitate
information exchange by university-based scientists. Eventual use of
video telephones would further improve the information exchange
process.

(2) A highspeed data transmission network is an urgent requirement, on a
tariff base that is not distance-dependent. This would speed up transfer
of information from university centres once a university information
network has been established. Canadian communications satellite
planning should not neglect this requirement.

IV .4 Interuniversity Co-operation in General

One approach being followed by universities in the United States to assist in
the adaptation of new communications technology to the requirements of the
teaching and research processes is the creation of the Interuniversity Communica-
tions Council (EDUCOM). This Council was conceived as a focal point for the
development and application of communications technology to education through
the co-operative efforts of the universities. The program of EDUCOM is expected to
result in:

(1) Better use of existing personnel, i.e. teachers, researchers, and adminis-
trators;

(2) Improved methods that would accompany the use of new technology;

(3) Identification of gaps (including gaps in evaluation) in educational and
research systems;

(4) Co-ordination with similar programs that are being developed by
government, business, and industry.

The Council has defined a classification scheme that suggests four areas of
study:

(1) Technological aids to instructors. These range from the slide projector,
through the motion picture, to television. They include maps, charts, and
three-dimensional models.
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(2) Technological aids to the learner. The hardware starts with the printing
press and goes through the highly complex system of computerized
programmed learning.

(3) Technological aids to research. The researcher is overwhelmed with the
flood of results from other researchers in his field, and sorely needs help
in coping with expanding knowledge.

(4) Application of technology to the administration and operation of our
colleges, universities, hospitals, and clinics.

EDUCOM is also involved in developing a program for the co-operative
handling and dissemination of information among member institutions. Canadian
universities have much to gain by creating a similar organization with links into
EDUCOM.
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Section V

RESEARCH AND DEVELOPMENT IN THE UNIVERSITIES

V.1 The Division of Research Effort

In Canadian universities, research is conducted primarily as part of post-
graduate education, one to two man-years resulting in a Master’s thesis and three to
four man-years producing a Doctoral thesis. In addition, a few reports and
conference papers may be co-authored by the supervisor and his student. This
research is the principal non-government source of new scientific and technical
information in Canada.

Very few students in the sciences and engineering undertake graduate study
without some form of financial support and many are, in effect, hired by their
supervisors to carry out research tasks funded from various sources. About half of
all such postgraduate students are supported by the National Research Council,
either directly through scholarships and bursaries or indirectly through research
grants to faculty. Such support has been provided in the expectation that Ph.D.s
would be produced who would, in turn, produce information from which
economically significant innovations would eventually flow. This strategy is now
being questioned for a number of reasons, e.g. the cost of research has risen rapidly,
these élite graduates are finding themselves too narrowly specialized to fit the
positions available in industry, and the economic benefits of university research,
which tends to be dominated by “‘purists”, are not as certain as the strategy implies.
One suggestion arising from the ongoing debate is that there should be a switch in
emphasis to co-ordinated interdisciplinary activity and applied research directed at
problems of the real world. This would call for each institution and the different
government funding agencies to strike a new balance in the allocation of resources
to work designed to alleviate existing social needs and to that required to further
the evolution of the sociological and technological structure of society.

Until very recently, the NRC avoided even the appearance of attempting to
co-ordinate research programs under its sponsorship in order to preserve the
autonomy of universities and the individual faculty. Now, however, the NRC has
embarked on a program of negotiated development grants; universities are invited
to submit proposals for programs of co-ordinated research, and to sit down with
NRC to discuss them. This may partially alleviate the problem, but the
establishment of Canadian priorities for research programs is an urgent requirement.

In the past, universities have been reluctant to commit their resources to
applied research. Not only is there a tendency to regard this type of research as not
contributing to academic excellence, but there have been few grants available for
graduate students working in such research. Universities and research-supporting
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agencies should modify their policies so that greater consideration can be given to
applied research programs. Greater attention should also be given to the cost
effectiveness of research programs and particularly to the generation and
dissemination of scientific and technical information for the economic benefit of
the country. To this end:

(1) Contributions by faculty to information services should be credited in
performance evaluations; '

(2) Costs associated with information retrieval for a research project and
those associated with dissemination of research results should be
identified both in the grants and in the projects to assist in determining
cost effectiveness.

In the past few years, the U.S. space program, weapons development, nuclear
power development, and similar programs have introduced a new view of the
structure of scientific endeavour. This type of research is mission-oriented and is
characterized by having specified goals which may be achieved from one to ten
years in the future, whereas non-mission-oriented research is directed toward
satisfying curiosity about nature and is usually unrelated to specific goals. Research
in universities tends to favour non-mission-oriented tasks and work which is
intellectually abstract, analytical, discipline-oriented, and novel. Mission-oriented
tasks, which are expected to contribute to concrete, specific, synthetical,
function-oriented (albeit novel) objectives, are not easily accommodated, and the
subgroup suggests that this type of activity might best be developed by the National
Research Council. Thus, while the NRC should continue to sponsor basic and
applied research at Canadian universities, it should also attempt to co-ordinate this
research. The Council’s own research should be concentrated on mission-oriented
activity, working with industry and with universities as required.

V.2 Research and Development in STI Services

Large amounts of money are being spent in other countries on developing
information systems, and much of this knowledge and equipment could be
imported by Canada. However, it was made clear to the subgroup that many faculty
members and students could be attracted to work on improving techniques of
information generation, diffusion, and utilization. But they would need leadership,
adequate status, financial support, and confidence in an overall program.

The structure of an information research program should be adapted to the
pattern of work in universities. It will involve many discipline-oriented groups (such
as engineering and physics on hardware, psychology on learning and perception) as
well as interdisciplinary groups (such as computer science, management science,
environmental design, and communications). At present there is no research group
in Canada with scope spanning the whole breadth of information. Some that are
partly involved include the Ontario Institute for Studies in Education, and the
Centre de documentation of Université Laval. Such groups should be encouraged to
develop their capabilities, but there should also be a single group or organization for
long-range planning, principally of an integrated network of scientific and technical
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need what the information technologist can offer, and that he will have to be
trained accordingly.

V.7 Continuing Education of Information Managers

To quote Professor Kurmey:23 “Today’s knowledge has a high obsolescence
rate.”” In no field is this more true than in information management. New concepts
and new techniques are being announced almost daily, and it is significant that an
activity that was generated by an expressed need to help the scientists and
technicians control the literature of their disciplines now has some difficulty in
keeping pace with its own literature. New abstract journals designed to help the
information manager follow or control the literature of his field are proliferating—a
sure sign that this literature too is becoming so voluminous that the information
manager now has trouble managing his own information. In fact, one industry-
oriented information centre was encountered which, to keep its four information
scientists and two science librarians up to date with their interests, subscribes to 10
journals, 4 current awareness serials, and 1 abstracting journal.

All this suggests that today’s graduates from the schools of information
management, no matter what they are called, must have access to some kind of
continuing education if they themselves are not to become technically obsolete. It
should be a national goal to see that this continuing education is available for them.
Nor will this be easy: the available teaching staff is already very thinly spread, and
it may be necessary to supplement their efforts by arranging special visiting lecture
tours and the like. However it is arranged, this is a training goal of prime
importance and one which, tackled now, could yield amazing returns.

V.8 User Education

It would be an exercise in futility to foster scientific and technical
information as a national resource if the nation’s scientific and technical
community ignores it or finds the store unusable except by specialists. It is,
therefore, of paramount importance that this community learns how to use this
resource, a problem that is dealt with in some detail in the position paper by Mara
Karnupe (see Appendix A, item 2). In this sense, “use’ goes far beyond knowing
how to find material in a library or how to take advantage of the facilities of an
information centre. It reaches out to embrace the fundamental belief that all
research and every project should start with a survey of the appropriate literature,
and the equally fundamental belief that the scientist or technician who does not
read invites professional obsolescence.44,45,46,47,48 Nor is this entirely a one-way
street. Those information personnel concerned with the systems of the future
would do well to accept the fact that:*°

‘“Any application of technology to (information) activity will have to be engineered to

be humanly acceptable, since there will be resistance to them all-to the use of

microform in place of books, to console-typed texts instead of print, to engaging in
complicated interaction with a machine, to reading in a fixed place without moving

around. The machines will breed their own resistance to the extent that they place
restrictions on people.”
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