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I. INTRODUCTION 
  

A. Executive Summary 

The Electronic Reference Area (ERA) at the Virginia Tech Newman Library 

is analyzed from a systems engineering perspective. The ERA provides library 

users with access to computerized bibliographic indices to serial and other 

literature, and to a variety of self-contained statistical and full-text databases. 

Advances in hardware technology have outpaced those in software sophistication, 

resulting in widespread problems in usability and effectiveness. Even so, an ERA 

remains "a flagship or showpiece program for the entire library" (O’Leary, 1990b, 

p. 33). 

In Section II, the Newman ERA is thoroughly described and ERA usage and 

users are defined, partially on the basis of two surveys conducted as part of this 

project. The user task of information retrieval is described and a new, 

comprehensive model is presented. 

In Section III, 10 problem areas are identified; 7 are discussed in detail while 

3 are mentioned briefly in Appendix B. For each of the seven main problem 

areas, an objective measure of performance is stated and evidence for the 

importance of the problem is presented based on the literature and on local 

investigations. 
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In Section IV, 24 recommendations are presented in five groups: 

Expand the Network: Extent and Access, 

Improve the Facilities and Equipment, 

Adopt New Procedures for Selecting Vendors and Databases, 

Expand User Assistance and Training, and 

Manage the ERA Using Performance Objectives. 

In the concluding section, an optimistic vision is presented for the future of library 

automation. Appendix D contains a description of "AutoLibrary,” a prototype 

library user interface of the type that I hope will be part of that future. 

B. History of The Project 

This project began when I contacted the University Libraries seeking a 

suitable project area for my Systems Engineering Project and Report. I described 

my experience and capabilities, and explained that a suitable project topic would 

need to be a fairly complex system with several existing areas perceived to need 

improvement. 

After discussion by management, the Electronic Reference Area was 

proposed, and I accepted. In discussions with ERA Manager Alan Armstrong, 

only two problems were originally identified: supply/demand/ scheduling issues 

and consumption of paper and ink during printing. Unlike some systems 

engineering projects, where a client has clearly identified a need or problem, it 
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was obvious that this project would require a fact-finding phase to determine if 

additional suspected problems actually existed. This fact-finding phase is 

described in Section II. 

Based on my expectations of the problems that would be revealed, I 

submitted a proposal on January 15, 1991 stating the goals and objectives of the 

project. 

Goals: The Project will assist the University Libraries to: 

(1) 

(2) 

(3) 

Improve the quality, availability, and ease of use of the Libraries’ 

electronic reference system. 

Improve the efficiency of electronic reference activities in terms 

of patron time, staff time, equipment utilization, and supplies 

expense. 

Provide a plan designed to regain a position at the forefront of 

new technology leading to the evolving concept of a "library 

without walls." 

Objectives: Specific objectives to be accomplished are: 

(1) 

(2) 

Analyze and document the existing system to provide library 

administration and staff with a better understanding of this area. 

Collect new data on the system’s operation and performance that 

may lead to improvement. Such data will include usage statistics, 

user satisfaction, and user problems and suggestions. 
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(3) Assess the adequacy of the number and selection of databases 

relative to usage, subject representation, queuing, etc. 

(4) Assess the ease of use of the system as a whole with particular 

attention to the user’s tasks of selecting which PC stations / 

databases to use and handling the various different software 

packages. 

(5) Assess the allocation of user assistance tasks between library staff 

vs. systems not requiring direct human support, such as training 

manuals, help cards, or automated systems. 

(6) Analyze and diagram the detailed process or flow of tasks carried 

out sequentially by a library patron during a search using 

electronic tools vs. traditional manual methods. 

(7) Assess the adequacy of the computer hardware, furniture, and 

software relative to published human factors standards and 

guidelines. 

(8) Combine the analyses and recommendations into a preliminary 

specification and implementation plan for an improved system. 

This proposal was accepted and all of these goals and objectives have now 

been met. 
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C. Structure of the Report 

In this report, I: | 

« Describe the Newman Library Electronic Reference Area 

(Section ID), 

- Set measurable standards for the ongoing performance of the 

Electronic Reference Area and identify areas needing 

improvement to meet these standards (Section II), 

- Suggest actions that can be taken to make the needed 

improvements and demonstrate how the University Libraries can 

play a leading role in library automation (Section IV), and 

« Share a vision of the future regarding library computer 

technology (Section V). 

_ D. Library Automation 

Libraries are undergoing a continuing revolution in computer systems dealing 

with collection holdings, bibliographic databases, circulation, and other functions. 

Many of these automated systems operate behind the scenes from the perspective 

of the library user. At many libraries, for example, cataloging information for 

library acquisitions is obtained online from one of the large national databases 
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maintained by bibliographic utilities such as the Online Computer Library Center 

(OCLC). This method of acquiring bibliographic data ensures uniform treatment 

of authors’ names and eliminates considerable original cataloging work at the local 

library level. Other library functions that are usually fully or partially automated 

include acquisitions, circulation control, and inter-library loan. Of course, normal 

office and management functions such as word processing and payroll are also 

automated. 

There are two library automation functions which most directly affect library 

users: the card catalog (library holdings) and bibliographic reference (to 

published items -- books, journal articles, etc. -- that may or may not be held by 

the library). 

D.1. Card Catalogs 

The manual card catalog -- with sections for author, title, and subject -- began 

to be replaced by computer systems in the 1960s and 1970s. The first computers 

in most libraries were used not for cataloging but for circulation: handling the 

check-in and check-out of library materials. The physical circulation cards were 

replaced by abbreviated records stored in a computer database. The next step 

was the expansion or replacement of these early systems so that full card catalog 

records could be used. Now known as Online Public Access Catalogs (OPACs), 

these first-generation automated card catalogs were usually only searchable by 

author, title, and call number. 

  

I. Introduction 6



More features have been added over the years. Current "second-generation" 

systems typically include: 

¢ integration with circulation (showing users which items are 

available vs. those that are checked out or otherwise unavailable), 

« searching by subject (using the Library of Congress Subject 

Headings), 

¢ searching by keywords (as used in the title, subjects, notes, etc.), 

+ browsing (easily moving to alphabetically adjacent subjects, 

authors, titles, and call numbers), 

« full display of bibliographic records, and 

¢ printing (Hildreth, 1989). 

D.2._— Bibliographic Reference 

The automation of bibliographic reference began in 1963 with Lockheed’s 

Dialog system. Dialog’s computer databases were accessed from users’ computer 

terminals connected via telephone lines. Developed partially under contract to 

NASA, Dialog first offered commercial service in 1978. Part of Knight-Ridder 

since 1988, Dialog remains the largest of several online reference services, with 

more than 350 databases and 100,000 subscribers. The primary user for this type 

of online service has been the library professional. Over the years, sophisticated 

search strategies have evolved which require experience and repetition in order to 

master. The computer systems have grown larger and faster, but have remained 
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relatively unintelligent, forcing the users to dea] with such complexities as Boolean 

operators (AND, OR, NOT) and alternative spellings (color vs. colour). This was 

noi much of a problem because most users were librarians who mediated between 

the library patron ("end user") and the complicated computer system. 

The creation of the personal computer in the late 1970s changed the picture. 

In 1982, Dialog created a simplified service, Knowledge Index, and marketed it 

directly to end users. Other services created similar programs at about the same 

time, and thousands of users took advantage of these lower-cost, off-hours 

services. End user searching was widely heralded as part of the expected 

“videotex" and "global village" revolutions. Many libraries established end user 

programs whereby library patrons could do their own searches using library 

microcomputers to connect with the online services. Usually, arrangements were 

made to subsidize all or part of the cost of the searches. 

The 1980s brought a major change. Optical storage technology, usually CD- 

ROMs (Compact Discs - Read Only Memory), allowed entire databases to be 

stored on one or several 12 cm discs. Instead of connecting with the online 

services by phone and paying by the minute, libraries rapidly began to bring the 

databases in-house on CD-ROMs. Now, the majority of academic libraries have 

in-house CD-ROM bibliographic reference systems. Throughout this report, such 

systems are referred to as electronic reference areas or ERAs, and they may 

include online as well as CD-ROM services. 
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D.3. —_— Integrated Systems 

A small number of leading edge libraries are experimenting with the 

integration of their OPACs and bibliographic reference systems. Presently, this is 

usually accomplished by expanding the OPAC computer system to include third- 

party bibliographic databases. Such a library no longer uses CD-ROMs for the 

main bibliographic databases. For example, about 50 libraries (mostly academic) 

are using locally mounted Wilson databases (Tenopir, 1991). This Wilson project 

was launched in 1988, and agreements have been made between Wilson and such 

OPAC companies as NOTIS, Innovative Interfaces, Intex, Dynix, Data Research, 

and VTLS (Tenopir, 1991). 

E. The Virginia Tech Library 

The Virginia Tech University Libraries (hereafter called "the VT Library" or 

"the Library") comprise branches serving a student population of 23,000. The VT 

Library is a major academic library with a collection of 1.7 million volumes, 

subscriptions to 18,000 journals, and a circulation of approximately 490,000 items 

per year. The Library employs 203 people, including 50 faculty-level librarians, 

and has an annual budget of $8.7 million. 

The Virginia Tech Library has a history of being at the forefront of library 

computer technology. The automated card catalog developed at Virginia Tech in 
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the mid 1970s was later spun off as a private company. VTLS, Inc. (Virginia Tech 

Library System) remains one of the 10 largest suppliers of OPACs. 

The VTLS OPAC system at Virginia Tech now includes over 800,000 records 

and provides circulation control and card catalog functions. Patrons can search 

for library holdings by author, title, call number, and Library of Congress Subject 

Headings (LCSHs). There are about 130 computer terminals plus connections to 

the university mainframe computer network, which includes telephone access. 

Compared to other second-generation systems, the Virginia Tech OPAC lacks 

several of the more advanced features, such as keyword searching and printing by 

end users. 

The VT Library also has a growing Electronic Reference Area featuring a 

state-of-the-art network of 10 personal computers sharing 16 CD-ROMs. The 

ERA is explained and examined in the remainder of this report. 

F. Benefits of Electronic Reference 

Electronic reference systems, such as Virginia Tech’s Electronic Reference 

Area, are immensely popular with library users (Taylor, 1989). "Among all the 

lessons of [electronic reference], one stands out: users love it.... To anyone who 

desires to see more people using information, [electronic reference] is, simply, a 

profound success" (O’Leary, 1990b, p. 30 and 1990a, p. 16). "Clearly, users are 

drawn to this service and it has rapidly become a preferred source of information 
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for many, offering both the convenience and retrieval advantages over its print 

counterparts" (Sandore, 1990, p. 33). As a result of this popularity, there are now 

more than 500 CD-ROM databases on the market (Tenopir, 1989d). 

A recent study had 42 undergraduate students (mostly from business classes) 

use both CD-ROM and print indices. More than 60 percent of the participants 

said that the CD-ROM databases were easy to use and that the search produced 

useful references. Fully 85% said they would pick the CD-ROM product over the 

print index for their next information search (Schultz and Salomon, 1990). 

G. Problems with Electronic Reference 

As described in Section I.D, electronic reference areas have evolved from 

computer systems rooted in the 1960s and designed for professional, skilled users. 

In their current application as systems used by untrained members of the public, 

many problems have emerged (Allen, 1990; Basch, 1990a; Charles and Clark, 

1990; Jaros, 1990; Maciuszko, 1989; Meyer and Ruit, 1990; Puttapithakporn, 

1990; Rosen, 1990; Stieg, 1990; Taylor, 1989; Tenopir, 1989a, 1989c, 1990; 

Zink, 1990). These problems and their solutions are addressed in the remainder 

of this report. 

It is important to note that the mission of the reference function and the 

library should never be lost in the excitement of advancing computer technology. 

The mission remains that of service to the library patron -- and this service is 
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traditionally provided in a person-to-person format (Stieg, 1990). The goal of the 

service "is to facilitate understanding through knowledge, ... to solve information 

problems" (Schuman, 1990, p. 38). 

With increasingly complex technology, reference librarians have found 

themselves helping patrons learn the technology rather than helping them meet 

their information needs. Information technology is rapidly changing the library 

profession (Buschman, 1990; Jaros, 1990; Rumsey, 1990; Schuman, 1990; Stieg, 

1990) and many believe this is "a case of the tail wagging the dog" (Buschman, 

1990, p. 1029). Such concerns are a subset of similar criticism directed toward 

computer technology in general, which is blamed for causing a deterioration of 

office work: increased stress, decreased personal control, and information 

overload (Foegen, 1989). 
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Il. ERA SYSTEM DESCRIPTION 
  

A. Introduction 

Electronic reference services for use directly by VI Library patrons have 

expanded to include 25 local databases and two remote database services (see 

Figure 1). Most of the workstations are centralized in the Electronic Reference 

Area on the second floor of Newman Library. This ERA is described further in 

the following sections. 

Other workstations exist at other library locations: 

- Newman 4th floor (near the Science Reference Desk). Two 

workstations which are part of the network of PCs (personal 

computers) on the second floor. 

- Art & Architecture Library. One personal computer with CD- 

ROM drive, used for the Sweet’s database of construction 

product information. 

« Veterinary Medicine Library. One personal computer with CD- 

ROM drive, used for the Medline medical database. 
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B. Physical System Description 

B.1. Location and Environment 

The Newman second floor ERA (Figure 2) occupies 1400 square feet of floor 

Space adjacent to the main reference desk. The main door to the floor is at the 

corner of the ERA and there is perceived to be a relatively high amount of foot 

traffic in the area (see Figure 3). Lighting is provided by fluorescent fixtures 

attached to the 10.5 foot ceiling. There are 91 square feet of windows along the 

south wall overlooking the courtyard. Direct sunlight never passes through the 

windows. 

B.2. Furniture 

As of April 6, 1991, 10 of the 17 workstations use 30-inch high tables to 

support the PCs. The centers of the PC screens range from 38 to 46 inches above 

the floor. A variety of chairs is provided for these workstations: 

« Six office-style chairs of an "ergonomic" design, 

- Eight other office-style swivel chairs on casters, and 

« Two padded straight-leg chairs. 
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