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Information Science as a Liberal Art

This special issue of Interlending and Document Supply celebrates the leadership that Maurice Line has provided to the world of librarianship.  This article asks the question how can we educate the next generation of leaders for the information needs of the future.  As an example we use the thinking behind the new Information Science program at Cornell University.

It is always difficult to recognize trends from within, but there appears to be a movement away from professional education focused on librarianship to a liberal arts education that emphasizes the boundary between technical areas such as computer science and the social sciences that study how people and society interact with technology.  This area is called "information" or "information science", but people who are well educated in computer science and the social sciences have career opportunities that go far beyond libraries, publishing and information services.

Some leaders from the past

In planning for the future, it is often useful to look at the past.  Who are the leaders that played seminal roles in changing the world of information services over the past fifty years?  How were they educated?

Librarians as leaders

The National Lending Library for Science and Technology (NLLST), which became the basis for the British Library Lending Division, provides an illuminating example.  The NLLST was one of the few libraries created in the twentieth century that was organized from first principles.  In a remarkable paper in 1959, Urquhart and Bunn analyzed interlibrary lending patterns from their experience at the Science Museum Library and proposed an entirely new type of library dedicated to interlibrary lending [1].  When he became the first director of the new library, Donald Urquhart introduced management techniques, such as statistical sampling for quality control, that have much in common with modern mail-order businesses.  His successor Maurice Line added a notable ability to design and analyze survey data to extract insights about information needs and opportunities.  The result has been a combination of librarianship with modern management.  

If the British Library Lending Division has been a pioneer of applying management methods to libraries, the leaders in using computers for library data, specifically catalog records, were Henriette Avram of the Library of Congress and Fred Kilgour, the founder of OCLC [2].  Their importance to the library community in the development of MARC and shared cataloguing is very well known, but their role in the history of computing is less well known.  In the 1960s, when MARC was created, computer systems used upper case letters only to represent data in rigid formats with fixed numbers of fixed length fields.  MARC's complex record structure, with its sophisticated semantics was unique. 

Another leader from this period was Eugene Garfield, the founder of the Institute for Scientific Information (ISI).  The importance of his work goes far beyond the creation of services, such as Science Citation Index and Current Contents [3].  In a long series of papers, he developed the use of citation analysis to understand the structure of scientific information.  These ideas are the foundation for modern link analysis, such as the PageRank algorithm used by Google.  Garfield's educational background is a template for today's information scientists: an undergraduate science major (chemistry), a master's in librarianship, and a Ph.D. in structural linguistics.

Non-librarians as leaders

Individually and collectively the pioneers described above provide example of creative thinkers whose ideas have transformed libraries and information services.  They developed new ideas and created the organizations that put them into practice.  These people were all educated as librarians.  This might suggest that the traditional library school curriculum would provide a good education for the next generation.  During the past fifteen years, however, a different pattern has emerged.  Recent developments have often been led by people who did not come from a library tradition.  

For example, the Paul Evan Peters Award is given by the Association of Research Libraries, the Coalition for Networked Information, and EDUCAUSE [4].  It recognizes, "the most notable and lasting international achievements related to high performance networks and the creation and use of information resources and services that advance scholarship and intellectual productivity."  With their strong roots in American research libraries, these organizations can be expected to have a deep understanding of the major developments in the field, yet the award has never been given to anybody with a library degree.  The first three awards were to: Tim Berners Lee, the creator of the Web, a physicist with great skill in computing; Vinton Cerf, one of the key people behind the Internet, a computer scientist, and Brewster Kahle, the founder of the Internet Archive, also a computer scientist. 

To generalize grossly from these few examples, we could argue that until about fifteen years ago the major innovations in libraries and information services came from people who were trained as librarians and assimilated knowledge of computing and management during their careers.  More recently, however, many innovations have come from people with an education in computer science, who have assimilated a limited knowledge of the problems of libraries and information.  

This is a sweeping generalization and far from a universal truth.  Currently, for example, some of the most exciting developments in scientific information are coming from the National Center for Biotechnology Information (NCBI) at the National Institutes of Health.   The teams at the NCBI bring together people with medical backgrounds, computer scientists and librarians.  Many people would argue that this form of multidisciplinary teamwork is likely to be the model for future innovations.

Professional education

Library schools

A possible interpretation of these and similar examples is that the professional library school curriculum needed to be revised.  Over the past few years, almost every American university with a library school has examined its programs and made major changes.  

Early in the 1990s, several universities questioned the quality of their library schools.  Other professional schools, such as law and business, were attracting the nation's brightest students and faculty, contributing outstanding research, and making a hefty profit.  Library schools were not seen as their intellectual equals.  Two good universities, Columbia University and the University of Chicago, simply closed their library schools.  At Columbia, shortage of space on its campus in Manhattan was given as a factor, but there were other more fundamental reasons.  The underlying concern was that the library school did not reach the academic standards of the rest of the university.

Other universities recognized that digital information provides opportunities for a new type of professional school, with a new curriculum and a vigorous program of research.  Two well-known examples are the University of California at Berkeley and the University of Michigan.  

At these two universities, and almost every other leading library school, four major changes have taken place: 

•
The school has been renamed to emphasize information.

•
The master's programs have been revamped, often by adding a program that concentrates on information.

•
A major emphasis has been placed on federally funded research in technical areas. 

•
The leadership has changed.  

Many recently appointed deans do not have a library background.  The new dean at Berkeley was Hal Varian, an economist, and at Michigan, Daniel Atkins, an electrical engineer, both with national reputations in their fields.  Other schools have made similarly high-profile appointments from outside the library profession.

Information Science as a liberal art

Liberal arts and professional education

There is, however, another way to interpret the examples given in the first section of this paper.  In the rapidly changing world of information leadership will come from flexible thinking based on a broad understanding of technology and the social sciences.  In American universities, this is called "liberal arts" education to differentiate it from professional education that stresses the knowledge and skills for a well-defined profession, such as engineering, law or business.  Organizationally, most universities have a central college of arts and sciences, to teach and do research in the liberal arts.  Professional education is organized in professional schools.  Thus economics is typically taught in arts and sciences while management is taught in separate business schools.  

For the past century the education of young librarians has revolved around library schools. Librarianship has been seen as a profession.  In the United States, a master's degree from a library school is a requirement for many jobs.  While many American universities have introduced new programs in information science, almost all of them are built on existing library schools and emphasize professional education.  

For instance, at Berkeley, the faculty report that guided the changes to the library school explicitly rejected the traditional school curriculum and the master of library science degrees [5].  With remarkable frankness, the report stated, "The degree to be awarded by this program ... is not designed to meet American Library Association requirements; rather, it will serve as a model for the development of accreditation criteria for the emerging discipline upon which the School is focused."  In classic bureaucratic doublespeak, the fundamental decision was to "disestablish" the existing school and "reconstitute" a new school from its ashes.  Notice that this excellent report does not question the framework of a professional program in a separate school.

The Cornell model

Building on an existing school has many benefits, but also restricts the options available.  Almost invariably, the main degree is a professional master's.  Typically there is an existing body of tenured faculty and a financial relationship with the university that depends on revenue from the masters program.  

In 2000, when we decided to introduce a program in information science at Cornell we had no existing organization to build on, no tenured faculty, no alumni body, and no tradition.  The impetus for the program came from the faculty of Computing and Information Science.  This is a college-like organization centered on the department of computer science with a mission of developing interdisciplinary programs.  Since its creation in 1999, it has been an incubator for programs in areas such as information science, computational biology, digital arts and graphics, and computational science and engineering.

Computing and Information Science could have proposed a professional master's program in information science, but instead we have developed information science as a multidisciplinary program within the arts and sciences tradition.  As such, we offer undergraduate majors and a Ph.D. program, but no master's program.  Because of Cornell's peculiar situation as both a major private university and also the land grant university for the State of New York, versions of the major are offered in three different colleges: Arts and Sciences, Agriculture and Life Sciences, and Engineering [6].

The great danger with multidisciplinary degree programs is that the students fail to develop a deep understanding of any of the disciplines.  To avoid this situation, the program follows three important principles:

•
Faculty members in the information science program have their tenure home in a conventional department, such as computer science, communication, psychology, economics, linguistics, science and technology studies, operational research, physics, or statistics.  To achieve promotion and tenure they must satisfy both their home department and Information Science.

•
To maintain high academic standards we have set a high academic threshold for students who wish to register for the undergraduate majors.  We are being very selective in admitting to the Ph.D. program.  

•
The aim is to avoid special courses for information science students.  Thus for example, when the Ph.D. students take a course in cognitive psychology, they take the same course, taught by the psychology department, as the Ph.D. students in psychology.  Conversely, we hope that other students will benefit from associating with the information science students.

Despite these precautions, there is concern that the less strong undergraduates may be broad rather than deep.  It may be that we will need to establish a master's degree to enable the students to take a larger number of advanced courses.  If so, it will be a master of science degree – essentially an extra year of liberal arts – not a professional master's.

Overall, the goal is simple.  We wish to develop information science as a discipline that ranks amongst the most distinguished programs at Cornell, whether measured by the academic criteria of faculty renown and research achievements, or by the accomplishments of our graduates.

The information science curriculum

The universities that have created modern programs in information science are gradually coming to a consensus on the topics that should be included in the curriculum.  Whether the program is seen as liberal arts or professional education the aim is to achieve a balance between computer science and the social sciences.  Computer science needs to be a fundamental part of information science education, but computer science itself is often criticized for creating specialists with great technical skills who lack the human and social skills that are need to lead complex organizations.

Cornell's curriculum is exceptional in its emphasis on the underlying science and social sciences, but even so there is considerable overlap with professional programs, such as at Berkeley.  Figure 1 shows the various departments that contribute to the Cornell program, arranged in three groups: technical, human, and social.

[Insert Figure 1 here.]

Figure 1.  Departments and programs that contribute to the Information Science program at Cornell

The major subjects in the Cornell curriculum are as follows:

Information systems


Databases


Information retrieval


Natural language processing


Machine learning


Optimization


Web algorithms

Human-centered systems


Human computer interaction


Cognitive psychology


Linguistics


Communication

Society


Economics


Law


Sociology


Science & technology studies

Mathematics and statistics


Probability and statistics


Linear algebra


Experimental design

In planning the curriculum, considerable discussions revolved around the final category, mathematics and statistics.  Information science is a quantitative discipline.  We would be failing our students if we allowed them to graduate without good computing skills and a solid mathematical background.  (As an illuminating historical example, the well-known controversy over Maurice Line's efforts to correlate Urquhart's model of usage at the NLLST with Garfield's citation analyses was eventually resolved by the development of more sophisticated statistical methods for rank-correlation coefficients [7].)

Information science as general education

Although an education in information science provides an excellent foundation for a career in libraries, publishing or information services, these are not the only careers for which a solid grounding in both computer science and the social sciences is a strong foundation.  As part of the development of the Cornell program, we wrote to several other universities asking what careers their students were going into.  The replies were fascinating [8]. 

The University of California at Berkeley reported that, "The generic job is 'working for the CIO' [Chief Information Officer].  In general, CS [Computer Science] does not give you the full set of skill you need for CIO-type jobs, while we think that we do."  The University of Washington reported that, in addition to academic positions, many students go to Microsoft Research and Boeing, where their human-centered expertise complements the more technical members of research teams.  The Pennsylvania State University reported that many students go into consulting, project management, and similar jobs.  They noted that the average starting salary for their undergraduate majors are the highest of any college in the university.

As universities have become more specialized, the sciences, social sciences, and humanities have become separated.  In attempting to bring these disciplines together, information science is striving to develop a well-rounded graduate that has always been the goal of the best universities. 

A long-standing concern about even the best scientific and technical degree programs is that many of the graduates lack the human and organizational skills that are needed to rise to senior positions in organizations.  As a result, there is a shortage of people in senior positions who have a good understanding of modern science.  In developing information science as a bridge between computer science and the social sciences – in the liberal arts tradition – we may be meeting the needs of a very wide audience.
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