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Digital Libraries:  The Challenges Presented in Fully Implementing Their Use








Introduction:  Diffusion.





There are literally thousands of web sites which present a variety of library functions on the Internet.  Many of these sites function as outreaches of local libraries, offering access to their Online Public Access Catalogs (OPACs), as well as links to reference sources.  Some Internet resources like The English Server, and Project Gutenberg are humanities-oriented databases of full-text documents as well as other online resources, but do not purport themselves to be libraries.  There are very few which consider themselves to be solely online public libraries, as does The Internet Public Library.





These sites offer numerous resources in different ways.  The remote user may be able to access text documents, journals, and databases for free.  Or the user may be required to supply a password, even to access the OPAC.  Some libraries subscribe to journals and/or databases which are only accessible from terminals located in the library building.  With more commercial sites, users may be required to register a name and password to access otherwise free material, as Broadcast.com does for the use of its audio books and for other materials.  Some other commercial sites require the users to pay subscriptions for access to their information.





The question as to why there has not been a more complete diffusion of the functions of libraries to the Internet may be partially answered by examining a number of factors as they apply to Rogers’ theory of diffusion of innovations.





According to Everett M. Rogers, there are four elements which must be successfully satisfied in order for an innovation to be adapted into common use.  The innovation must be seen as an improvement over the idea currently in use.  It must be compatible with the needs and values of those who will adopt the innovation.  The new idea must be understandable by those who will use it, and those ideas which can be tried temporarily are often more successful than those which demand a greater commitment.  New ideas which are seen to be widely in use by others are also implemented more quickly.  (Rogers, 10-16)





The communication channels used can also affect the spread of an innovation.  Rogers writes, “a communication channel is the means by which messages get from one individual to another.”   Mass media channels such as radio and television may quickly spread information about the existence of a new innovation, however, many people are more influenced by interpersonal channels, relying on word-of-mouth recommendations.  (18)





Rogers includes the dimension of time into the implementation process.  Not only may some individuals accept or reject the innovation before others, the length of time an innovation is rejected or accepted can be a factor.  The rate of adoption is the length of time it takes for the innovation to be fully implemented or not. (20)





The final element identified by Rogers as an effect on the diffusion process is the social system.  The social system consists of the community into which the innovation is introduced, and it can determine not only the speed with which the innovation is adopted, but can even determine whether the innovation will be accepted at all.  All of the elements identified by Rogers work together to determine the successful implementation of a new idea.  (23-24)





What is a Library?





Catherine Borgman, of the University of California at Los Angeles, writes, “libraries are rapidly-evolving institutions that select, collect, organize, preserve, conserve, and provide access to information in many media, to many communities of users.”  (Borgman, 1997)  However, this is a relatively modern definition of what is expected from a library.





Historically, libraries have simply stored the written communications of communities and civilizations in many forms.  The earliest libraries in Mesopotamia housed thousands of clay tablets as much as four thousand years ago.  Over 2000 years ago, during the Qin Dynasty in China, a copy of every book was stored in the Imperial Library.   Christian monasteries served to preserve classic texts during the Middle Ages.  These libraries functioned as warehouses of information, and were not available for use by the general public, most of whom would not have been able to read the materials, in any case.





The use of the printing press in the 15th century lowered the cost of books, and private libraries became more common in the 16th and 17th centuries.  Libraries allowing public access for research became more common in the 17th century, spurred by the institution of the Bodleian Library at Oxford University in 1602.  In 1731, Benjamin Franklin founded the first subscription library for paying members in the United States, thus engendering the use of lending libraries.  (GenED 300, 1998)





In the United States and Britain, there was a marked growth in the building and use of public libraries after 1850.  In Britain, this growth was encouraged by the adoption of the Public Library Act of 1850, which allowed towns to use taxes to build libraries if the communities agreed to pay the rates.  In the United States, many communities voluntarily established tax-supported libraries without any special legislation to enable them.  Why so many towns took the initiative to provide funds and resources of their own accord may be attributed to the increase of literacy among growing populations in a culture becoming increasingly industrialized.  Middle-class workers were accruing more leisure time and earning more disposable income, which allowed for the funding and use of public libraries.  (Sturges, 1994)





The rhetoric used by library supporters at the time included the assertion that libraries would further increase literacy and would thereby improve the public’s quality of life.  When advocating the provision of the Public Library Act in 1850, Edward Edwards wrote, 





“They [public libraries] must contain, in fair proportions, the books that are attractive to the uneducated and the half-educated, as well as those which subserve the studies and assist the pursuits of the clergyman, the merchant, the polictician, and the professional scholar.  They must be unrestrictedly open to every visitor.  They must offer to all men, not only the practical science, the temporary excitements, and the prevalent opinions of the day, but the wisdom of preceding generations; the treasures of remote antiquity; and the hopes and evidences of the world to come.  (Sturges, 1994)





Libraries today still function under this basic premise, although many individual libraries have become specialized to serve the needs of specific groups or types of information.  With the growth of the Internet and bookstores such as Barnes and Nobles, both of which provide relatively inexpensive access to huge amounts of information, the rhetoric advocating the continued existence of public libraries has evolved somewhat.  Libraries are still considered to be depositories for information in a variety of media, but they are also increasingly considered to be a forum for services to the community.  The modern public library can be said to offer universal access to information utilizing digital, printed, and other resources.  It provides a neutral place at which the public can meet to exchange information, ideas, and perhaps problem solve.  Libraries provide story telling and other services for children, access to government information, and staff to help users connect with the information and services they need.  (Benton Foundation, 4-5)





How Does our Search for Information Define Our Library needs?





In order to assess the impact of the digitization of information retrieval, it is important to understand the stages of the information search process.  Carol C. Kuhlthau, 1999 identifies six stages of the information search process:





Initiation�
identifying a lack of information�
�
Selection�
selecting the type of information to investigate�
�
Exploration�
investigating the problem for information�
�
Formulation�
forming an opinion based on the information gathered�
�
Collection�
gathering the information pertinent to the problem�
�
Presentation�
completion of the search and resolution of the problem�
�



There are several points during the search process during which a person may experience difficulty or uncertainty, and may require some kind of assistance in order to proceed.  Users of an information system may experience uncertainty over how to begin their search, or they may have some difficulty expressing the nature of their questions or needs.  (Kuhlthau, 1999)





One thing which traditional open access libraries and digital libraries have in common is the goal to allow the user to “find particular books [or other materials] on given subjects at the expense of a minimum of time and thought” (Stewart, 105).  Gary Marchionini notes, regarding electronic retrieval, that users “want answers rather than pointers” and that they “do not want to be diverted from their real task or divert scarce cognitive resources to the retrieval task”  (Marchionini, 156)  





In both library models, items are classified by subject, title, and author name in order to allow users to find the materials available.  This method of classification has been refined and standardized most notably by the Library of Congress system and the Dewey Decimal system.  The majority of libraries in the United States use one or the other of these systems of classification to order their collections.  Although subject classification is helpful in unifying all formats of materials, there have been problems with the use of subject classification in both printed and electronic catalogs.  Most people have very little understanding of their use, and less familiarity with the structured language used to catalog materials.  The breakdown of this communication process in information retrieval can be further complicated by the ages, genders, educational levels, and even by the cultural backgrounds of the users.  (Zoe, 1999)





Still, despite the tendency of users to desire the easiest means of retrieval available, and facing basic difficulties when presented with the technologies and standards of classification, users do want a certain amount of autonomy in making their searches.  They want the ability to find computer records of books or digitized documents.  They want to be able to download the items or to print them as may be convenient.  They want the ability to seek 





out the subject areas they need and to browse for the titles which may be helpful to them.  Also, they want to access their own information stored in the library system, to check fines and overdues, and to check out materials for themselves.  (Caplan, 1994, 32)





Traditionally, librarians have acted as intermediaries between the library collection and the public, offering assistance, advice, and access to the information requested by the users.  The librarians would sift through the accumulated knowledge housed in a collection and present it to the user, who would then decode the information for whatever purpose needed.  If either the user was unclear about his or her needs, or if the librarian was not familiar enough with the library collection, then the transaction could become unsuccessful.





Giving users more direct access to the library collection and to their own records in the library system would appear at first to simplify the process of information gathering.  Actually, however, it complicates the search by assigning the user more responsibility for the search process without necessarily allowing for her or his lack of skill, or their lack of familiarity with the system.  Add to this complication the plethora of information available in digital collections and over the Internet, and the likelihood that an information search will attain optimum success becomes less likely.





While keyword and Boolean searches have greatly increased the amount of successful information retrievals in most OPACs, the problem remains that even when these types of searches are used by the public, very often the most  significant information can be overlooked or not retrieved.  This is not only attributed to a lack of understanding of the subject search terms, but of the tendency of many users, especially children, to be satisfied with the results of a simple search.  Many people do not refine their search parameters, or even question the applicability of many retrieved items after their initial search yields any results at all.  (Schacter, 847)





Therefore, in order to effectively assist users, especially in the more democratic setting of a digitized collection, the librarian should function as a facilitator.  Librarians should remain aware of the points at which a user is likely to become confused or blocked, and offer guidance to all the tools and resources housed by the library or within the community in all formats.  Also, librarians should educate people on the use of the system, whether to explain simple search strategies or assist in the use of the technologies needed for the search.  (Benton Foundation, 11)





Collection Issues.





Part of a librarians duty to present information to a community is to provide a subset of the whole of available texts, journals, databases, and other resources found in publication, using his or her judgment to acquire, catalog and present the information to the public  (Thomas).  The librarian must identify useful information in a wide variety of formats, evaluate their usefulness, organize them, and make them easily accessible (Mann).





Libraries in the past housed primarily books and manuscripts.  Digital libraries house materials converted to computerized files, as well as online journals, reference works, and audio and visual materials.  These files may be found in a variety of digital formats.  (Klemperer, 1997)  Conventional libraries today are integrating both types of collections to include items from almost every format available, as well as offering services to the community with a variety of programming for adults and children.  One digital library, The Internet Public Library, offers a digitized collection of materials, but continues the current trend of providing services to the community by linking users to children’s services, government information, and guidance from librarians with its online MOO.





There are several challenges presented by offering such an extensive array of information items.  Not the least of which lies in the provision of materials.  The library, in order to allow for equal access to all users, must provide the technology for those who do not themselves own computers.  Along with allocating computer workstations with printers for the use of the public, the library must also subscribe to electronic databases, bibliographies, journals, and networks of information sources.  The library must allow for training to use these resources, also, not only for the members of the public who may be unfamiliar with the technology, but for the staff who will be expected to teach the public.  (McClure, 201)





Providing access to digitized collections can create another challenge in the form of ensuring the protection of intellectual property rights.  Many digital libraries avoid any violation of copyright laws by using materials which belong to the public domain.  (Tennant, 1997)  However, as many publishers and information brokers acquire legal ownership of many of these works, libraries struggle to obtain proper authorization for their use, sometimes even failing to prevent infringement.  (Berry, 1999)





The Library of Congress, in coordination with the National Digital Library Program, is currently working on several pilot programs with a number of universities and museums to allow limited use of digitized images and other related documents for a limited period of time without compensation for royalties.  The Library is also working with the US Copyright Office to allow for the submission of copyright applications online.  Hopefully, with these efforts, and in its negotiations with copyright owners, a revised standard of Fair Use will be established which will satisfy both educational and public needs while allowing copyright holders rights to permission and to certain types of royalty payments.  (Levering, 1996)





Another challenge to the integration of digitized collections into library holdings is the problem of preservation.  In a printed collection, this process is controlled by weeding and sorting materials.  Books, periodicals, and even some audio and visual materials can be assessed for use and content, and can be held or discarded appropriately according to its merit.  But the incredible volume of materials offered online makes this weeding process impossible for libraries whose staffs are already very busy with other numerous duties.  Information items are added and deleted from digital collections and from the Internet constantly, and computer technology changes so often that migrating materials from obsolete formats to upgraded ones is a monumental effort.





A potential solution to the loss of digitized information may lie in creating what Arturo Crespo and Hector Garcia-Molina calls a “Digital Library Repository” (DLR).  Under the structure of a DLR, a repository is “formed by a collection of independent but collaborating sites” which would manage a “collection of digital objects and [provide] services (to be defined) to other sites.”  (Witten, 70)  To compare this system to an ancient example, a DLR would be equivalent to storing a copy of every site published in the same way a copy of every book was stored in the Imperial Library during the Qin Dynasty in China.  No deletions of materials would be allowed, and data would be migrated to new technologies as necessary.





Despite all the challenges presented by these issues, integration of digitized collections into conventional printed collections remains a vital concern to the continued effectiveness of modern libraries.  With cooperation, forethought, and persistence, the public will continue to be served efficiently as this evolution progresses.





Community, Responsibility, and Funding.





As the role of libraries in communities have evolved, so has the public’s perception of their functions.   When the library functioned as a warehouse of a kingdom’s information, the funding was provided by the government, and access was regulated to a few.  Under a subscription library, the users were expected to pay a fee for the use of the books held in the collection, and the costs were in no way hidden.  With the advent of public access libraries funded by the state, taxpayers are given the responsibility of funding them, however they are perceived as fee institutions because very few out-of-pocket charges are incurred with their daily use.  (Lejeune, 1997)





However, the maintenance of libraries is obviously not free.  Buildings must be erected and maintained, staff require salaries, printed and digital collections must be purchased, and community services must be funded.  As the duties of a library grow, so do their expenses.  And although digital services were originally conceived as lowering the costs of publication, in practice their use has proven to be more expensive.  An electronic publisher must continue the editorial functions performed by traditional publishing houses, but it must also design and build the collection’s database, indexes, provide links to citations, as well as provide the material itself.  (McClure, 352)  These costs are passed along to the subscribers of their information.








Many libraries struggle to operate under the budgets provided to them by their local communities, and they find it very difficult, if not impossible to provide the most current technologies as well as maintain their services and collections.  In spite of this struggle,  much of the public is reluctant to pay for a raise in taxes for the purpose of funding library needs.  Many feel that funding should be provided by charitable donations, although large portion of library funding already depends on these donations.  (Benton Foundation, 5)  Online services are even more difficult to fund because the public views the information retrieved from the Internet as free except for the costs paid to their Internet Service Providers.  But even if the sites were publicly funded, the question arises:  which community should pay the cost?  Should the community in the area of the author of the site provide funding, or should the funding be charged per use in order to reflect the support of the actual users?  (Lejeune, 1997, 1997)





To deflect the rising costs of library operations, creative solutions must be found in order to make the effort affordable to all.  Government funding combined with charitable donations, grants, and new alliances with the corporate community have helped maintain libraries to this point.  It may be necessary to increase the participation of the corporate community, and to consider per use costs of certain types of information retrievals.  For materials online, cooperation with certain forms of limited advertising such as have been used with public radio and television may help defray the costs of maintaining the sites.  Also, there may be a need to cultivate a wider variety of grants and other alternative funding to provide services for the community.





A population must remain literate in order to function well in society, not only to compete economically, but to participate in a democracy on an informed level.  If local communities (not only private, but government and corporate) are educated on the benefits to providing open access to information to the public, then they will be willing to participate in funding the costs.  Just as public libraries were instituted on a voluntary basis at the turn of the century because of the public’s perception of their value, if a community understands the economic and democratic value of cultivating a literate population, they will be more inclined to maintain the institution.


An Integrated Future (Conclusions).





Given the relative newness of the technology, it is too early to evaluate whether the introduction of the innovation represented by digital libraries is a unequivocal success or not.  There is no doubt that their use has been very quickly wide spread.  Almost every element in Rogers’ model has been satisfied in its diffusion so far.





Digital libraries have been found to have relative advantage over printed collections because of the ease of access to a global collection of materials.  The materials can be stored on computers, disks, or even printed as is convenient to the user.  The use of digital libraries is compatible not only with the technology current in use, but is adaptable to future use, and suits the lifestyles of the users who can access the information from libraries, from the workplace, or from their home computers.  As users become more familiar with the collections, their use of them increases daily, because their advantages are seen to improve the flow of a wide assortment of information.  





From the use of email to electronic journals, newspapers, books, and other programs, the use of online resources is becoming more popular every day.  Internet Service Providers advertise their resources throughout all forms of media, but more importantly, as individual users find their resources more vital to their work and entertainment, their use is spreading exponentially.  On the whole, as the world becomes more dependent on the use of computers and networking becomes more prevalent, the global community will become more reliant on digital libraries to make useful and efficient sense of the array of information available.





The only element remaining to be satisfied by the model is the element of time.  At this point, there has been a favorable reception to the management of information which digital libraries offer.  Most universities and even some commercial ventures have adopted the management of information characterized by a digital library because the innovation is so needed.  All of the challenges presented by their complete adoption will have to be overcome eventually.  The challenges of funding, intellectual property issues, and preservation will all be resolved.  It’s just a matter of how long it will take to coordinate the effort.


Biliography.





Books





Benton Foundation.  Benton Foundation : libraries and communities in the digital 


age : a report on the public's opinion of library leaders' visions for the future.


Washington, D.C. : Benton Foundation, 1996.





McClure, Charles.  Libraries and the Internet/NREN:  Perspectives, Issues, and Challenges.


Westport, CT : Mecklermedia, c1994.





Rogers, Everett M.  Diffusion of innovations, Fourth Edition.  New York : Free Press, 


c1995.





Stewart, James Douglas.  Open Access Libraries:  Their Planning, Equipment, and 


Organisation.  London : Grafton and Company, 1915.





Witten, Ian.  Digital Libraries 98:  The Third ACM Conference on Digital Libraries.  


New York : The Association for Computing Machinery, c1998.








Periodicals








Marchionini, Gary.  "Interfaces for End-User Information Seeking." Journal of the


American  Society for Information Science.  43(2): 156-163, 1992. 


      


Schacter, John, Gregory K. W. K. Chung, Aimee Dorr.  "Children's Internet Searching on


     Complex Problems:  Performance and Process Analyses."  Journal of the American


     Society for Information Science.  49(9): 840-849, 1998.











Websites








Berry, John.  “The Public Domain is Job No. 1.”  Library Journal Digital.  


15 June 1999.  <http://www.bookwire.com/ljdigital/editorial.article$28479>





Borgman, Christine.  “Now That We have Digital Collections Why Do We Need Libraries?”


	American Society for Information Science Annual Report, 1997.  25 June 1999


	<http://www.asis.org/annual-97/h-borg.htm>





Caplan, Priscilla.  "A User's-eye View of the OPAC."  The Public-Access Computer


Systems Review.  5, No. 7 (1994): 28-33.  17 April 1999  <http://www.info.lib.uh.edu/pr/v5/n7/caplan.5n7>





Di Miceli, Pietro. Project Gutenberg: fine literature digitally re-published.  3 March 1999


3 June 1999   <http://promo.net/pg/>





“GenEd 300 - History of Libraries.”  GenEd 300 – Accessing Information for Research.  


Washington State University.  28 July 1998.   16 June 1999 <http://www.wsulibs.wsu.edu/gened300/intro/libhis.htm>





Klemperer, Katharina.  “Digital Libraries: a Selected Resource Guide.” Information 


Technology and Libraries, Volume 16, Number 3, September 1997.  22 November


1997.   16 June 1999   <http://www.lita.org/ital/1603_klemperer.htm>





Kuhlthau, Carol Collier.  “Accommodating the User’s Information Search Process:  


Challenges for Information Retrieval System Designers.”  Bulletin of the American Society for Information Science.  Vol. 25, No. 3.  Feb./Mar. 1999.  


25 April 1999    < http://www.asis.org/Bulletin/Feb-99/kuhlthau.html>





Lejeune, Lorrie.  “Before its time: The Internet Public Library.”   The Journal of Electronic 


Publishing.  December, 1997,  Vol. 3, Issue 2   3 June 1999  


< http://www.press.umich.edu/jep/03-02/IPL.html>





Levering, Mary.  “The Library and Copyright in the Digital Age.” A Periodic Report


from The National Digital Library Program.  The Library of Congress  October 1995


(No. 3)   1 January 1996   <http://lcweb.loc.gov/ndl/oct-95.html>





Mann, Robert.  The Internet Public Library.  3 June 1999  <http://www.ipl.org/>








Robinson, Kim.  “Tools for a Civic Society.”  Libraries for the Future.  2 December 1997.  


25 April 1999   <http://www.lff.org/education/civicforum.html>





Sturges, Paul.  “The Public Library and Reading by the masses:  Historical Perspectives on 


the USA and Britain 1850 1900.”  60th IFLA General Conference – Conference Proceedings – August 21-27, 1994.   16 June 1999  


<http://www.ifla.org/IV/ifla60/60-stup.htm>





Tennant, Roy.  “The Grand Challenges.”  Library Journal Online.  1 December 1997.


<http://www.bookwire.com/LJDigital/diglibs.article$4293>





Zoe, Lucinda R.  “Electronic Database Searching and Culturally Diverse Populations:  


Access or Excess?”  CSS Journal. Volume 7 Number 2  March/April, 1999


<http://www.cssjournal.com/zoe,.html>


�PAGE  �








�PAGE  �13�


Mize --











