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Abstract

Relations between the disciplines of Information Science and Information Systems are discussed in the context of the introduction of a programme in Information and Library Management.  The concepts of classification and search are explored under the two perspectives.  A distinction is drawn between the primary focus of interest in the two disciplines. 
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1. Introduction
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The authors have been prompted, by working together on the implementation of an MSc programme in Information and Library Management, to consider the relationship between the disciplines of information science and information systems.  One of us works in Library Services and the other in a School of Information Systems.  The new programme, which will mainly be taught by professional librarians, presents an opportunity for an academic/professional partnership as well as for an interdisciplinary collaboration.
In what follows, we explore the domains of information systems and information science, considering the relationship between them and the impact on both of the continuing expansion of information technology.  We then consider the meaning of two key concepts – classification and search – from both perspectives, as part of an ongoing conversation around the implementation of the programme. 
2. Adjacent Domains

2.1 The Domain of Information Systems
The United Kingdom Academy for Information Systems (UKAIS) has offered a definition of information systems as 
“the means by which organisations and people, utilising information technologies, gather, process, store, use and disseminate information”. [1]
A multidisciplinary approach is needed to study the range of sociotechnical phenomena which determine the development, use and effects of information systems in organisations and society.  The UKAIS definition lists a number of theoretical underpinnings of Information Systems (here and elsewhere, we use “Information Systems” to refer to the field of study, and “information systems” to refer to the actual systems that are built to process information).  These cover: 

· management of data, information, and knowledge, and information systems and services; 
· information in organisational decision making and integration of information systems with organisational strategy and development; 

· information systems design, development and maintenance; 
· economic, organisational, social and cultural effects of technology-based information systems.
2.2 The Domain of Information Science
The Institute for Information Scientists (IIS) defined Information Science as covering: 

“broad concepts and theories of information systems and information and communication technologies insofar as they apply to the principles and practices of information management”. [2]
They list as more specific defining criteria: 

· specification, identification, analysis, implementation, evaluation and utilisation of manual and electronic systems and tools; 

· information generation, communication and utilisation; 

· information management and organisational context; 

· information environment and policy.

As characterised here, there seems little to distinguish Information Science from Information Systems.

A more recent American definition of Information Science sees it as 

“an interdisciplinary field concerned with the theoretical and practical concepts, as well as the technologies, laws, and industry dealing with knowledge transfer and the sources, generation, organisation, representation, processing, distribution, communication, and uses of information, as well as communications among users and their behavior as they seek to satisfy their information needs”. [3]
This has a similar concern with the generation, distribution and use of information and knowledge, but is couched more broadly, and lacks explicit emphasis on system development, organisational context, or management.  The author also discusses the distinction between information science and librarianship.  Without coming to a particular conclusion, he notes a view that librarianship has a “more service-oriented value” and another that information science is an academic discipline rather than a professional activity.

2.3 Converging Disciplines?

Ellis et al. [4], from an investigation of relations between the fields of Information Systems and Information Science which they conducted using citation analysis, concluded that the two were conjunct subjects, but disjunct disciplines.  That is to say, though there seems to be little to differentiate the two fields in terms of their avowed subjects of interest, as a matter of fact the literature shows little evidence of links or overlap.  Their explanation of the separation in the literature has to do with sectional groupings, interests and power balances in the academic world.  Though this is a natural outgrowth of working patterns, it also raises the possibility that two fields which might otherwise easily coalesce are kept apart by institutional silo effects.
Monarch [5], following on from the work of Ellis et al., conducted a co-word analysis of titles and abstracts in journals in Information Science, Information Systems and Medical Informatics (part of his interest is to show the latter as a hybrid of the other two).  While not disagreeing with the findings and suggestions of Ellis et al., he concluded that the subject overlap between Information Systems and Information Science was in fact somewhat superficial.  Closer analysis of the literature (by “leximapping”) strengthens, according to Monarch, the observation made by Ellis et al. themselves that “Information Science research tends to be concerned with the information content of systems and with the development of more effective information services, while Information Systems research is more concerned with formal organisational relationships to data and the development of more efficient computer-based systems”. [5]
So, while there seems to be a considerable overlap between our two fields of interest, at least at a high or definitional level, there also seems to some difference of focus in the literature and a separation of the fields in institutional terms.  
Let us take another look at relations and possible convergence between the two fields of study, taking some clues from the contributions discussed so far.  It is interesting to note, first, that the attempts to disentangle Information Science and Information Systems undertaken by Ellis et al. and Monarch, who are information scientists, proceed by an analysis of documents, rather than, say by consideration of first principles or observation of activity.  This would lend support to a notion that the primary object of interest for Information Science is information itself (extending to knowledge), principally as contained in documents of various kinds.  Information Science is then concerned with how recorded information and knowledge can be organised and accessed.  
By contrast, we want to suggest, the primary object of interest in Information Systems is not information itself but rather how information systems can be used to accomplish some further objective.  This is nearly captured in the UKAIS definition in the notion of means; information systems are indeed means, but to an ulterior end, beyond the information itself.  An information system thus may be used to control a manufacturing process, pay people, transact business, organise a conference, or indeed to sell or otherwise provide information.  
3. Consequences of The Expansion of Information Technology 
The continued expansion, increasing power, and decreasing cost of information technology (IT) has of course had a major impact on both Information Science and Information Systems. 
The arrival of networks, word processing, electronic publishing, the Internet, the World Wide Web, hypertext and multimedia, have prompted rapid changes in the volume, form, format and distribution of documents, thereby presenting huge challenges to librarians and information scientists, and necessitating disciplinary extensions to cope with the organisation, indexing and accessing of an expanding and multifarious range of materials.  However, in one important sense, the scope of the discipline of Information Science has not changed, since it already had the whole of recorded human knowledge as its subject area and a centuries-old tradition of librarianship behind it.  

The consequences of the expansion of IT for Information Systems, however, are more fundamental.  The idea of an information system emerged at a particular historical period (as commercial applications began to be implemented on mainframes) and was quite strongly tied up with the systems model of organisations.  The scope of an information system was its host organisation, and an organisation’s information systems were supposed to support and serve the organisation. However, the dynamism of IT ensured that information systems could not for long be held within organisational boundaries.  With the spread of networks and personal computers, information systems soon expanded across and beyond organisational limits.  Information systems in any case, since they are used to reshape work, tend to be disruptive rather than supportive of organisational processes.  The standardisation and packaging of information systems further reduces specific connections between information systems and organisations.
A redefinition of the concept of an information system which attends to these changed circumstances is called for.  This should include reference to the purpose for which the information system is created.  Adapting the UKAIS definition, we could arrive at something like this: 
an information system is a regular arrangement of people, machines and procedures which processes information as means of accomplishing some joint enterprise.  
The conceptual decoupling of information system from host organisation means that a general method must be found of mapping an information system to the enterprise it serves.  We need ways of modelling what we might call “worlds of interest” that different organisations, or sectors, or professions might share.  This has not been a pressing need till now, because the world of interest was just our familiar organisation, whose general structure and mundane objects were unproblematically understood by anyone likely to use the local information systems.  As information systems have become de-localised and generalised, the worlds of interest have become unfamiliar and contestable, and adequate representation of their structure and content has become problematic.  
4. Parallel Perspectives on Classification and Search
To try to see some of the similarities and differences between Information Science and Information Systems perspectives which might emerge when we bring the two together in an educational programme, we now look at some areas of common ground from both points of view.  We have structured this section as a reflection on two key topics in a programme in Information and Library Management - classification and search. These two terms have an immediate salience in Information Science, but a more distant resonance in Information Systems.  One of us (JC) offers some thoughts on classification and search from an Information Science (and more particularly a librarian’s) perspective, and then the other (IB) comments from an Information Systems perspective.  
4.1 Information Science Perspective
Librarians have long endeavoured to classify (categorise) the world’s knowledge, to greater or lesser degrees and with varying success.  The most well used schemes in the UK are probably the Dewey Decimal Classification (DDC), the Universal Decimal Classification (UDC) and the Library of Congress (LC) classification schemes.  These classification schemes are not static.  For example, Dewey is in its 22nd version as it attempts to keep up with newly emerging subject knowledge.  One of its most recent changes did not merely add extra numbers after a decimal point in order to accommodate more detailed knowledge in a specific life sciences subject area, but completely re-used certain numbers.  The geographic schedules for the schemes, obviously, have to keep being amended in line with political changes.  

Librarians do not necessarily keep their libraries up to date with all these changes, nor do they necessarily follow the schemes to the letter.  Librarians will often adapt a standard scheme in order to draw together stock for users of a particular subject - e.g., business librarians using Dewey may classify books on organisational behaviour at 658.01 rather than in the 300s, because the 658s are where most business staff and students are most likely to be browsing.  Very specialised libraries employ specific subject classification schemes such as the Moys scheme for Law, or the US National Library of Medicine scheme, in order to benefit from the greater granularity required by their users.  
Downloading of catalogue records from a book supplier or co-operative cataloguing service can include adoption of a relevant class number.  Many libraries have hesitated to accept these numbers for fear of increasing “scatter” throughout the library - where the predefined classification number might be different from ones previously locally assigned by library staff to books on that particular subject.  In effect, the number has become a shelf location which, to some users, bears little relation to its originally carefully thought out place in the grand categorisation of the world’s knowledge.  Arguably, class numbers offer even more flexibility in the electronic environment, since various different (but related) numbers can be allocated to the same item.  Many libraries have not taken up this opportunity when cataloguing electronic resources or web sites; indeed, some no longer offer a class number search on their catalogues as a basic option for their users.

The whole issue of downloading catalogue records and automating such processes has had the effect of “de-professionalising” the cataloguing and classification tasks within libraries.  Most academic libraries, for example, will only have a small number of librarians overseeing the cataloguing and classification processes, and dealing with non-standard publications, but leaving most of the everyday work to be done by library assistants.  

This has arguably left librarians in a vulnerable position at a time when their wider organisations are inclined to look to them for advice and guidance on classification schemes, taxonomies, metadata, and so on, to cope with the proliferation of data being generated online, in house, published to intranets and on the web more generally. 

Many libraries are inclined to use existing tools for authorising controlled vocabulary, such as the British Library name authority file and the Library of Congress Subject Headings (LCSH), rather than re-invent the wheel.  It remains to be seen whether current UK projects to create tools to describe consistently information used in local government or in sectors such as education are widely adopted.    Most projects funded by the Joint Information Systems Committee (JISC) expect re-use of existing standards, schemas, thesauri and protocols in order to ensure interoperability and scalability of newly digitised collections.
The development of Dublin Core is a good recent example of librarians and other professionals working together across the globe to standardise on a cataloguing (metadata) scheme that will be extensible and adaptable to a range of circumstances to describe digital documents and materials.  Metadata may need to include digital rights data, for example, and is especially pertinent to current discussions regarding institutional repositories. 

In terms of search and retrieval, librarians have undergone many changes in their approach and consequently in their relationship with users, from mediating searches in “pay as you go” databases using strict command language (Boolean operators, proximity connectors, adjacency indicators, truncation/wildcards) to training them for “end-user” searching.  
“Only librarians like to search; everyone else likes to find.” [6]
As end user databases proliferate, it becomes only possible to train users in basic “generic” search skills and to encourage them to transfer these skills between databases.  Indeed, this has even become a consideration when selecting new e-resources for purchase - favouring those whose search interfaces might already be familiar to users.  The more recent trend towards cross database searching using Z39.50 and other protocols has the unfortunate effect of reducing any search to the lowest common denominator – just basic author or keyword searching - circumventing the more complex use of thesauri that are of significant benefit in many specialised databases, particularly in medicine and health.  The increased use of fuzzy searching and natural language searching helps users to find information in electronic resources where data might not be well structured or indexed.

The overwhelming popularity of the Internet has meant that library users are often over confident in their ability to search and find information – being satisfied with high recall rather than high precision and not always understanding the nature of the literature they are searching, or indeed its value, authority or provenance.  This is of particular concern when many web sites are trying to enhance their relevance rankings through manipulation of metadata and arguably provides a new focus or role for librarians in guiding and helping with evaluation of resources.

4.2 Information Systems Perspective
Classification and search are somewhat exotic concepts in the mainstream of Information Systems.  They are strongly coloured there by the dominance of database theory, which, by representing information as regular records or tables of data, imposes a particular construction on how classification and search are understood. 
Information Systems in its early days adopted a data processing mode of operation, leaving the processing of text as the specialist preserve of Information Science.  This partly reflected the cost of storage and processing, but was also due to Information Systems’ primary focus being not on documents but on the things of interest (e.g., items of stock, people, books, telephone usage, train times) that were modelled in its records.
The de facto standard for data modelling in Information Systems is the Entity-Relationship model.  The objects of interest to an application are effectively classified by being modelled as entity types and relationship types.  UML, the Unified Modelling Language, generalises the notion of entity to include the functions applicable to it.  The UML class diagram is an alternative to the entity-relationship diagram.
Search and retrieval, in mainstream Information Systems, have a similarly restricted connotation.  Search and retrieval of documents have been mainly concerns of Information Science.  File organisation and search algorithms for accessing structured information in databases have been mainly the concern of Computer Science.  The main interest from the Information Systems point of view has revolved around the design and use of query languages for extracting information from records in databases.
However, the rise of the Web has changed this picture radically.  Web sites do not reduce information to records but present it in full text form, often in multiple media, and usually hyperlinked.  Finding information on the WWW therefore requires use of techniques formerly restricted to Information Science.  Users of web-based information systems are confronted by search facilities and search engines which are not designed to support structured queries into normalised data, but to match search terms against website content using indexes, metadata, and full-text search. 
A further consequence of the spread of web design and the related attempt to represent an enterprise in full detail on a website is that the designer needs a method for organising all the information in a meaningful manner.  This involves gathering related items of information up into classes and relating the classes together in a coherent architectural framework (typically part hierarchy, part network).  

If one scans the burgeoning literature on Information Architecture [7,8] which is associated with the spread of applications on the Web, one finds theories for organising and searching information, and methods for creating metadata, controlled vocabularies, and thesauri, which could have come from a textbook on Information Science.

4.3 Joining them together

While classification and search are well established parts of the librarian’s work, underpinned by developments in Information Science, and characterised by collaboration and an orientation towards use, they remain more restricted notions in Information Systems.  But they are coming to the forefront there too as information systems spread on to the Web.  Information Systems can learn much about classification and search methods from Information Science.  
However, it is important to remember, before importing theories and methods wholesale, that Information Science is focused on classifying and searching documents (in the broad sense – including other media than print), while Information Systems has a more direct interest in the world beyond the documents.  It remains focused on building IT systems which support (or take on) people’s work within and between organizations and communities.  IS practitioners are directly engaged in intervening in and reshaping work and social processes.
Thus, while adopting or imposing a controlled vocabulary, for instance, may be eminently sensible as a means of easing the retrieval or transmission of documents, it might be more contentious, and perhaps deleterious, if it restricts our ability to describe our world (our product range, say, or types of citizens, offenders, diseases, music, etc.).  Without developing the Orwellian tone too far, controlling vocabulary is not just about easing transfer of information but about changing the way people think and how they see the world.
5. Conclusions

This conversation around the convergence or complementarity of Information Science and Information Systems needs to go further, and take in more terms.  Running the MSc programme will help us expand the conversation to other voices – and not only within this programme, but by comparison with other programmes and engagement with curricular debates.
Our thinking so far about the structure of the programme is that, while we can afford to let some strands of our programme evolve naturally (for example, library management, transferable skills, research methods, and organisation and practice across a range of different kinds of library), we will need to intervene more directly to establish an area of core content around information, its structuring and organisation, classification and categorisation, metadata, semantic markup, search and retrieval, information architecture, and information services.  It is around this core we expect to see a coalescence of Information Science and Information Systems perspectives and methods.  
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