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Guest Editorial: Looking Forward

Twenty years ago, when the Journal of Library Automation first appeared,
there were high hopes that computerization would increase the availability of li-
brary materials to individual users and also prove an effective weapon to combat
the rate-of-rise of per-unit library costs. Studies have shown significant achieve-
ments in both areas, but both the volume of demand and the number of demand-
ers have so increased that there has not been a reduction in patrons’ failure to ob-
tain materials. Libraries must make greater efforts to improve their delivery of
books and other materials as artifacts, but more importantly, they must meet
their users’ ever-increasing demands for information contained in the artifacts.

Demand for the immediate delivery of accurate information has snowballed in
the half century since the start of World War II. That war, fought with vehicles
ranging from automobiles to rockets, was dynamically offensive in character, a
radical difference from the primarily static trench defense of the First World
War. It was also characterized by the use of propaganda and economic weapons.
All aspects of global war demanded retrieval of information buried in books, jour-
nals, newspapers, and document files. The world learned to operate on a knowl-
edge base, and libraries must now concentrate on supplying content information
if they are to remain viable institutions.

Fortunately, just as library computerization became feasible with the intro-
duction of the computerized high-speed printer a half-dozen years before the ad-
vent of the Journal of Library Automation, so has content retrieval become feasi-
ble with the introduction of electronic publishing a half-dozen years ago. At least
one organization is already developing a large, comprehensive, online system en-
abling libraries to make available to remote users the contents of electronic books.
Since an electronic book can always be “on the shelf,” library success in satisfying
patron demand could rise to nearly 90 percent from the present 60 percent by
means of such systems.

Information Technology in Libraries has published a few papers on computer-
ized content retrieval. One of them, Celia Wall’s fine article in the March 1987
issue, “Newspaper Indexing: Using an IBM Mainframe Computer and a Text-
Formatting Program,” is reminiscent of papers in the first volume of JOLA be-
cause it concerns an application in a single library. Raymond De Buse's “So That’s
a Book . . . Advancing Technologies in the Library” in the March 1988 issue
evokes no comparison with articles twenty years ago in that it discusses a turnkey
system, which did not exist then. Coming issues should contain more articles such
as these, as well as reports on the operation of large, comprehensive systems. Li-
braries must begin to live in the dynamic world of information supply.

FREDERICK G. KILGOUR

Editor’s note: In addition to his many other accomplishments, Kilgour was the founding
editor of the Journal of Library Automation, the predecessor of Information Technology
and Libraries.
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The Online Avery Index End-User
Pilot Project: Final Report

Janice Woo

The Avery Index to Architectural Period-
icals is produced at the Avery Architectural
and Fine Arts Library at Columbia Univer-
sity as an operating program of the J. Paul
Getty Art History Information Program.
Its production and online access is sup-
ported on the Research Libraries Informa-
tion Network (RLIN) of the Research Li-
braries Group (RLG). RLIN can be
accessed not only by RLG member libraries
but also by any other users who establish an
account with the Cooperative Library
Agency for Systems Service (CLASS),
through which users can connect into RLIN
via Telenet. A terminal or computer with a
modem and telecommunications software
is required for access.

BACKGROUND

The Avery Index to Architectural Period-
icals was first developed in 1934 as a card
catalog. Citations to articles in major archi-
tectural magazines were indexed by author
and subject matter. In 1963 and at subse-
quent intervals, the card catalog was
printed in book form by G. K. Hall & Com-
pany. In this format the Avery Index also
became accessible to users outside of the
Avery Library. In both printed and card
form, the intervention of a librarian was
not necessarily required. In 1979 the Avery
Index began to be produced and accessed as
an RLIN Special Data Base. In most cases,
searching of the Avery Index now had to be
performed by a librarian or information
professional trained on the RLIN system;

use of the Avery Index had become medi-
ated. Although users could still refer to the
G. K. Hall volumes published for years af-
ter 1979, more current citations and more
complicated search queries could only be
retrieved by searching online. How could
nonmediated online access be made avail-
able to the end-user? How easy would it be
for end-users to search the Avery Index di-
rectly via the RLIN system? Did these users
already have the necessary personal com-
puters and modems? Could this be incorpo-
rated into a model for a scholar’s worksta-
tion within the Scholarly Information
Center?

THE PILOT PROJECT

The Online Avery Index End-User Pilot
Project was developed to test the viability
of remote nonmediated access to the index
(i.e., end-users search the database on their
own, using their own home or office com-
puters outside of the library setting). The
pilot project offered this service free of
charge and alloted each user up to five
hours of searching during a one-month pe-
riod.

The pilot project took place during the
month of April 1987. The budget allowed
for sixteen participants, who were limited
to Columbia students, faculty, staff, and
alumni and were required to have access to
the necessary equipment and software.
Participants selected two specific dates in
April for their searching activities and
learned how to search the index by a formal

Janice Woo is Head, Cataloging and Technical Services, Brooklyn Museum Library, New York, and
former Indexer and Reference Librarian at Avery Library.
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two-hour hands-on training session or by a
ten-minute briefing. They were also given
various handouts that explained search
commands, displays, and strategies.

Specific objectives of the pilot project in-

cluded

(a) testing the demand for remote non-
mediated searching,

(b) evaluating the feasibility of
command-driven searching with
limited training,

(c) measuring user satisfaction with the
database content,

(d) enumerating the correlation be-
tween anticipated and actual data-
base access points, and

(e) acting as a marketing and promo-
tional device.

To help measure these objectives, a trans-
action log of the designated RLIN account
was requested. This log recorded only input
events (i.e., what the searcher asked for)
and included a date and time stamp. A
questionnaire that asked participants to
rate their reactions to the database was to
serve as a secondary test measure.

THE PARTICIPANTS

Within the Avery Library, the index has
a potential user population of approxi-
mately 300 students and 50 faculty mem-
bers in the Graduate School of Architec-
ture, Preservation, and Planning and
approximately 450 students and 40 faculty
members in the Department of Art History
and Archaeology. How much of this poten-
tial population actually has need to search
the index, however, is not ascertainable.

During March 1987, an announcement
concerning the pilot project was posted on
bulletin boards, handed out at service
points, and sent to each faculty member.
Application was made via the Avery Li-
brary reference desk.

Fourteen applications were received,
and each applicant was sent a confirmation
l?tter accompanied by terminal specifica-
tions/configuration information. Each was
ther_l asked to attend a two-hour training
session or to stop by the library anytime for
a ten-minute briefing. The participants
were to be apprised of their account num-
bers and passwords at these times.

/" September 1988

Of the fourteen applicants, seven came
to the library to receive their account num-
bers and passwords. Of the seven who re-
ceived training or briefing, only three con-
tinued in the project by actually logging in
search time from their home or office. All
three participants were graduate students.

QUESTIONNAIRES

To find out why eleven of the fourteen ap-
plicants had not taken part in the project,
two questionnaires were developed: one was
sent to the seven applicants who did not take
part in the project, and the second was sent
to the four who had received their instruc-
tions but had not actually done any search-
ing. Of the eleven questionnaires sent out,
seven were returned: four from the seven
nontrained applicants and three from those
who had received their instructions.

Their responses (with the number of an-
swers noted in parentheses) were as fol-
lows:

Questionnaire to the seven nonparticipants
Why were you initially interested in searching
the Online Avery Index from your home or of-
fice?
(2) For study or research in the field of archi-
tecture
(1) For study or research in the field of com-
puter graphics
(2) Interested in learning to use online data-
bases in general
(2) It was offered for free
(1) Preferred to search on my own time

Why did you elect not to participate in the pro-
gram?

(1) Did not foresee the possibility of searching
the Avery Index on my own following the
program

(3) Didn't have time to come to the training
session

(2) Didn’t have time to pick up the instrue-
tions

(2) Didn’t have time to do any online search-
ing during the period it was offered

(2) Could not schedule two specific days for
my searching

Would you be interested in participating in this
program at a later time?

(2) Yes (1) during September (1) during July

(1) Maybe, depending on the length of time
allowed for searching

(1) Maybe, depending on my needs and access
to Avery Library itself
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Questionnaire to the four nonsearchers
Why were you initially interested in searching
the Online Avery Index from your home or of-
fice?
(1) Forstudy or research in the field of Islamic
architecture
(1) For study or research in the field of real es-
tate
(2) Interested in learning to use online data-
bases in general
(1) It was offered for free

What prevented you from searching the Online
Avery Index from your home or office?
(3) Didn't have time to do it on my scheduled
days
(1) Did not foresee possiblity of searching the
Avery Index on my own following the pro-

gram

Would you be interested in participating in this
program at a later dateP

(2) Yes, during the summer

(1) Maybe

Findings

With such a small body of respondents,
general conclusions are far from possible.
However, even this small sampling indi-
cates that there is at least some interest in
remote nonmediated access to the index, es-
pecially among graduate students.

The primary reasons for not taking part
in the pilot project seem to be (a) a lack of
time, both in general and for scheduled ac-
tivities, and (b) that end-user searching of
the index would not be possible following
the project. On the other hand, the appli-
cants did not cite mediated searching as a
preferable alternative, nor did they indi-
cate that they did not feel competent to
search on their own.

Summary

Of a total potential user population of
around 800 students and faculty, 14 ap-
plied to participate in the pilot project.
Half of these applicants received instruc-
tion and access information, but only 3 con-
tinued with the project by actually logging
in search time from their home or office.
Considerations that may have limited proj-
ect participation included scheduling, end-
use following the project, not having a
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computer and appropriate software, and
perhaps nonawareness of the project or the
database itself.

SEARCHING OF THE DATABASE

A third questionnaire was sent to the
three searchers, asking them to rate their
concurrence with statements regarding the
general system, the Avery Index database,
and their retrieval results.

Their responses (with averaged ratings
on a scale of 1 to 5 indicated in parentheses)
are shown in table 1.

Findings

The responses from this questionnaire
show that the participants were generally
satisfied with their end-user searching. Sat-
isfaction with the database system itself
was fairly high, except for the lack of help
screens and menus. Given that there were
no menus, however, the typing of direct
commands and indexes did not seem to be
problematic for the participants.

The rating of the two types of training in-
dicates that the full-two hour session is
much preferable, and the documentation
rating shows that it was moderately satis-
factory, but that some improvements could
probably be made. In terms of database
content and search results, the rating of the
displays was favorable, as was the number
of citations retrieved. Currency was rated
slightly higher than moderate, while retro-
spective coverage was rated slightly less.
Relevancy of the retrieved citations was
perceived as moderately good.

The statements relating to the construc-
tion of search requests all received the me-
dian rating, except for choosing the right
index, which was rated as more difficult.

The end-users had been instructed that
appropriate subject terms could be deter-
mined by either checking the Avery Refer-
ence file or by searching for a title word and
then examining the citation’s subject head-
ings. The success of these two methods were
rated at the midpoint.

All three participants indicated that they
would be willing to pay only $10 per hour
to search the Avery Index from their home
or office.
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Table 1.

/ September 1988

Questionnaire to the Three End-User Searchers

Database System

Overall set-up of the database access is good
Dial-up procedure is easy

Log-on procedure is easy

Welcome message and news is helpful
Typing commands (like FIN) is no problem
Typing indexes (like SW) is no problem
Lack of help screens is okay

No menu selections is preferable

Training Provided
Two-hour session was valuable
Ten-minute consultation was sufficient

Instructions Provided Were Satisfactory
[all documents were rated the same]

Search Results

Statement of results retrieved is clear

Display prompts (like MUL, + B) are clear

Displays contained necessary data

Too many citations were retrieved

Too few citations were retrieved

Currency of citations was good

Retrospective coverage was good

Citations were relevant to my interests

I think there are citations in the database
that I could not retrieve

It was easy to narrow my search results

It was easy to expand my search results

It was easy to choose the right index

My search items retrieved the desired results

The right terms could be found by searching AREF

The right terms could be found by searching TW

What is the maximum you would pay for this service in your home or office?

— $325 per year, plus $55 per connect hour
3 per connect hour with no other fees
— 2 $10 per connect hour

only for free

$325 start-up, plus $100 per year, plus $55 per connect hour

TRANSACTION LOG ANALYSIS

In order to quantify some aspects of the
end-user searching, a transaction log of the

three participants’ search activities was re-
corded

Frequency Tables

To carry out the analysis, some simple
freguency tables were produced, from
vfrhmh basic statistical information was de-
r_wed. The total number of transactions
{1.3... » each time the users pressed the “enter”
or “send message” key) was 1,302. Sixty-
five of these were blank or transactions

without content, leaving 1,237 as the ac-
tual number of commands requested (see
table 2).
Findings

Again, with such a small sample, general
conclusions are not possible; however, a
few observations can be made:

a) the 72% display rate shows that the
users were able to retrieve a good
number of results;

b) subject searching outweighed cita-
tion searching by almost two to one;

¢) subject phrase searching (22%) is
fairly frequent in comparison with
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Table 2. Transactions
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No. %
Transactions by types of commands (total = 1,237)
Search commands (FIN, BRO, AND, SEL) 327 26
Log-off command 7 1
Invalid commands or typos 10 1
Display commands ( + , MUL, DIS, + B) 893 72
Transactions by types of indexes (total = 327)
SW Subject word 113 35
SP Subject phrase 74 22
PN Personal name 68 21
TW Title word 23 7
TP Title phrase 1 3
AREF Avery reference file 14 4
JP Journal phrase 6 2
CwW Corporate word 3 1
PE Personal name exact 2 T
Invalid indexes or typos 23 7

subject word searching (35%);

d) searching of the Avery Reference file,
while not frequent, was used to some
extent (4%);

e) there was a very low percentage of in-
valid commands (1%), indicating
that a command driven database is vi-
able for even novice users;

f) the higher percentage of invalid in-
dexes or typos (7 %) shows that using
an index to qualify or characterize a
search term may be a difficult con-
cept or, simply, that typos are a com-
mon occurrence.

Coding and Sorting
the Transactions

A method of analyzing the logs was also
developed in which each transaction would
be coded and sorted according to certain
validity characteristics. This type of analy-
sis was indicated because (a) the nature of
the result displays could not provide a sim-
ple success/failure ratio, and (b) only input
events had been recorded.

In the RLIN system, a single “hit” is dis-
played without further command by the
searcher. Seven or fewer hits are displayed
without further command in a short cita-
tion form. It is only when eight or more ci-
tations are retrieved that a user must give a
subsequent display command. Lack of a
display command following a search com-
mand, therefore, was not particularly
meaningful.

Since only the input events had been re-
corded in the logs, analyzing the search
results would have required replicating
each search. While some of the searches
were replicated to isolate problems such as
truncation, replicating all of the searches
would have been inordinately time-
consuming. Instead, each of the search
transactions was manually coded in rela-
tion to its expected validity for the data-
base. A valid designation, therefore, was
given to each search statement formulated
so that one could expect to get results if the
database did indeed contain that data. All
personal names and title searches that were
syntactically correct were coded as valid.
Browsing for any term was also coded as
valid. Invalid search transactions were
coded into categories relating to command
language, form of search term, content,
and miscellaneous typos.

The search commands, which excluded
display commands but included the log-off
and invalid command typos, were coded
and sorted, with the number of occurrences
and percentages indicated in table 3.
Findings

The total number of search transactions
analyzed was 344. Invalid search com-
mands totaled 135. In percentage break-
down,

(a) valid search commands comprised

61%;

(b) the next most frequent type of char-

acteristic (9% ) was the nonpreferred
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Table 3. Search Commands with Log-Off and Invalid Command Typos

No. %
Valid
[a] 209 61
Invalid
Command language
[b] nocommand or invalid command 3 1
[e] noindex or invalid index 14 K
[d] mismatched command/index 1 39
[e] mismatched index/search term 15 4
[f] problem with Boolean operators, 6 2
including omission of
Form of search term(s)
[g] nonpreferred search term 31 9
[h] incorrect form of search term 9 3
[i] incorrect truncation 17 5
[j]  punctuation problem 6 L
[k] typo in search term 13 -+
Content
(11  out-of-scope request . B
Miscellaneous
[m] other typos, ete. 18 5

search term (i.e., a value that is not

used as a standard subject heading);
(c) problems with the command/index
part of a search request accounted
for 11.5% of the invalid search
transactions;
problems relating to the form of a
search term or value accounted for
23%:;

(e) requests for subject matter not in-
cluded in the scope of the database
was a scant .5%:

(f) 96% of the display commands fol-
lowed a valid search command;

(2) of the total 893 displays requested,
38 of these followed an invalid
search command. This is important
because it shows that results re-
trieved by a faulty search are, never-
theless, being examined.

A comparison of end-user perceptions
and the transaction log analysis presents a
reasonably good correlation. User satisfac-
tion with results retrieved is supported by
the 72% displays requested. The relative
ease of direct commands is supported by
61% in the valid search command category
(a) and the mere 1% in the invalid com-
mand category (b). The users’ perceived
difficulty with choosing the correct index is
substantiated by 8.5% in the three catego-

(d)

ries of invalid indexes (¢ through e), while
the median ratings for finding the right
search term is enforced by the 23% occur-
rence of invalid search terms (g through k).

A more in-depth analysis, which would
have correlated the valid and invalid occur-
rences for the same search term, compari-
son of the results, and use of the Avery Ref-
erence file, was not carried out due to
limited data processing facilities.

OBJECTIVES AND FINDINGS

1. Thedemand for nonmediated search-
ing was not found to be overwhelming. The
responses to the questionnaire indicate that
lack of time was a major factor, with a sec-
ondary factor being little possibility of end-
user access after the project. An unsup-
ported factor might also be the lack of
appropriate hardware and software for this
type of activity.

To compare this minimal demand with
Avery Library’s mediated searching, one
can generalize that mediated searching of
commercial databases is relatively low,
while mediated searching of the Online
Avery Index and other RLIN databases is
fairly high. During the month of the pilot
project, less than five minutes of commer-
cial database searching were performed for
patrons, while on the Online Avery Index,



Avery Index End-User Pilot Project |

118.960 connect hours and 329.133 cpu secs
were logged in at the Avery reference desk
terminal.

It might be suspected, therefore, that
greater visibility and promotion of services
would help inform patrons of online op-
tions in general.

2. It seems fairly evident that
command-driven searching can be success-
fully accomplished even by novices with lit-
tle training. This is supported by the fact
that 61% of the search transactions were
considered correctly entered and valid,
whereas there was a low frequency of in-
valid commands (1%) and invalid indexes
and typos (7%).

This analysis is in accord with the end-
users’ perception that typing commands
and indexes is not much of a problem (4.33
and 4,66, respectively, on a scale of one to
five). They did indicate, however, that
they believed there were database citations
they were not able to retrieve and that
choosing the right index was problematic.

3. Satisfaction with the database con-
tent can be gauged by the fact that 72% of
the transactions were display requests, in-
dicating many hits. The end-users’ re-
sponses to the questionnaire show that they
were quite satisfied with the display for-
mat, the number of results retrieved, the
currency of the database, and the relevancy
of the citations retrieved. As would be ex-
pected, retrospective coverage was rated
less highly. Since only .5% of the search
terms requested were out of the scope of the
database, one could conclude that the end-
users must have found the database to be
covering their topics of interest.

4. The correlation between anticipated
and actual database access points was rated
at midpoint by the end-users. The transac-
tion log analysis supports this, as 23% of
the total search transactions were invalid
due to a problem with the search term. Of
this 23% , however, only 9% were actually
nonpreferred terms not used in the data-
base, while the rest were in error due to
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construction or syntax of the search value.
In scanning the nonpreferred search term
category, it seems quite probable that
results would have been retrieved if a less-
restrictive index had been used or if trunca-
tion had been used more effectively.

Although the database vocabulary was
not in complete accord with that of the end-
users, it should also be kept in mind that, as
with any database, familiarity with the vo-
cabulary develops through practice.

5. To the best of our knowledge, remote
nonmediated access to the database by the
targeted population has not increased as a
result of the pilot project. The one overrid-
ing factor seems to be cost. Presently, under
the access through the CLASS arrange-
ment, an end-user would need to spend
$325 to get started, another $100 per year,
and $55 per connect hour. The participants
indicated that they would only be willing to
pay $10 per hour to use the database.

SUMMARY

The outcome of the Online Avery Index
End-User Pilot Project was affected most
by the limited number of participants. This
limited participation seemed to be due to a
lack of time for both learning and searching
an online database and a perception that
end-user searching would not be feasible
after the pilot project. Since only three peo-
ple actually performed their end-user
searches, the analysis of their questionnaire
responses and logged search transactions
provide somewhat limited conclusions.
Nevertheless, it seems clear that the three
relatively novice end-users could success-
fully perform searches on the Online Avery
Index with only minimal training and that
they were satisfied with both the system
and their retrieval results.
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Library Automation in China

Sharon C. Lin

Library and information services in the
People’s Republic of China are under the
jurisdiction of two separate government
agencies, although there have been discus-
sions on combining them into one opera-
tion. After the establishment of the new
government in 1949, the first five-year
plan (1952-1956) was implemented, and
it stimulated a great deal of scientific and
technical research in order to reach a na-
tional goal of building China into an in-
dustrialized country. A long-term devel-
opment project in science and technology
for 1957-1968 called for the creation of a
scientific and technical information orga-
nization. As a result, the Institute of Scien-
tific and Technical Information (ISTI)
was founded in October 1956 within the
Chinese Academy of Sciences (CAS) to
serve the research needs of the numerous
institutes of the academy. In May 1958, at
the First National Working Conference of
Scientific and Technical Information, it
was decided, and approved by the State
Council, that ISTI be expanded and
strengthened to become a national scien-
tific and technical information center as
well as a national coordinating organiza-
tion of information work for the entire
country. The outcome was the Institute of
Scientific and Technical Information of
China (ISTIC), now a government agency
under the State Commission of Science
and Technology.' Since then, ISTIs were
established under every ministry, most of
the commissions within the State Counecil,
and also at the provincial level. In addi-
tion, regional information centers were es-

tablished in seven cities. Thousands of re-
gional and national information exchange
networks were also created in the country,
forming an enormous national informa-
tion system parallel to the nation’s library
system. To this date, information seekers
in China are served by units under these
two separate systems. The number of in-
formation professionals is estimated to be
more than 50,000 persons.

The Chinese library system, similar to
that of many other countries, can be
grouped into four major categories: (1) the
public libraries headed by the National Li-
brary of China (formerly the National Li-
brary of Beijing) and including the provin-
cial, municipal, prefectural, and county
libraries, etc., which are under the jurisdic-
tion of the Administrative Bureau of Li-
brary Service of the Ministry of Culture; (2)
the educational libraries under the control
of the Ministry of Education and including
the university and college libraries and
middle and elementary school libraries; (3)
the libraries of CAS and a large number of
libraries affiliated with other research in-
stitutes throughout the country, constitut-
ing the science and research libraries; and
(4) the great number of factory and work-
shop libraries organized by the trade unions
within factories. This group of libraries
makes extensive use of the libraries belong-
ing to the other three groups through group
borrowing. Though different types of li-
braries are under the administration of dif-
ferent central authorities, they are all coor-
dinated by the Administrative Bureau of
Library Service of the Ministry of Culture.’

Sharon C. Lin is with the Serials Department, University Libraries, State University of New York at

Buffalo.



While Chinese library and information
services belong to two parallel systems, the
information scientists, to a certain extent,
have higher social status than librarians,
and agency support for information centers
is greater than that for libraries. Ever since
the early fifties, the Chinese officials, influ-
enced by the Russian system, maintained
that information centers served the scien-
tific and industrial communities and con-
tributed directly to the growth of the na-
tional economy. Libraries, in their
opinion, served only academic and educa-
tional communities, with no apparent
profit to the society. It was only after the
nation adopted its open policy that the Chi-
nese officials began to realize that library
and information sciences, especially in an
academic environment, have many attrib-
utes in common; there is no real distinction
between them. In 1978, at the First Work-
ing Conference of Library and Information
Science, which was considered an impor-
tant milestone in the development of con-
temporary Chinese libraries, the idea of in-
tegrating the library and information
sciences was introduced for the first time in
the new society.’ Although some progress
has been made, and perceptions have grad-
ually changed in the past ten years, li-
braries and information centers are still un-
der the jurisdiction of completely indepen-
dent government agencies.

At present, much progress has been made
in computerized information retrieval in
terms of both techniques and equipment.*
In a recent article, this author summarized
the development of computer applications
in Chinese information services, outlining
the national efforts toward standardization
and coordination that paved the way for in-
formation computerization; reviewing the
experiments involving computer processing
of materials in Chinese scripts and the spe-
cific attempts at information retrieval with
foreign and domestic databases; and dis-
cussing the status of online retrieval with
national and international databases.’

The environment for developing library
automation was not as favorable as that for
information services; there are practical
reasons for this disparity. On the one hand,
information retrieval in the early stage
deals mainly with imported databases of
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Western-language materials in the scien-
tific and technical fields serving the imme-
diate needs for modernization. This is an
efficient and rather simple way to fill the
ten-year gap when foreign purchases and
subscriptions were suspended during the
Cultural Revolution. It is therefore under-
standable that information services attract
financial support readily. On the other
hand, automation in Chinese libraries
deals with the creation and conversion of
bibliographic records for the collections,
which require computerization of Chinese
scripts and databases. Both require sophis-
ticated Chinese-character processing, com-
puter equipment, software expertise, and
trained personnel not readily transplanted
from abroad.

In spite of all these difficulties, however,
there has been a great awareness among the
Chinese libraries of the need for computer-
assisted operations. At an early stage, aca-
demic and research libraries of different
sizes began to experiment with computer
application in various operations for li-
brary processes as well as information re-
trieval. Even though many libraries did not
have their own machines, they used the
equipment from their parent institutions,
for example, university computing centers.
The situation has improved greatly in the
past few years. With the help of a World
Bank loan of $250 million for university au-
tomation projects, by the mid-eighties
twenty-six universities and colleges have
acquired good-sized computers capable of
supporting approximately sixty terminals,
with most of the terminals stationed close to
the computing centers.’ In addition, in
1985 IBM China Corporation donated 100
IBM 5500 Chinese-language multifunction
workstations to the four leading universi-
ties: Qinghua, Beijing, Fudan, and Shang-
hai Jiao Tong.” By the end of 1984 micro-
computers were available in 80 percent of
the specialized information centers and 60
percent of the regional ones, while more
than 80 percent of the universities with li-
brary and information science programs
were equipped with microcomputers.®

Because of the complexity of Chinese-
character processing and the lack of equip-
ment, the initial efforts of automating li-
brary operations involved experiments on
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university campuses, usually with Western
materials. Databases were built from two
sources: tapes imported from the United
States and Japan, primarily for informa-
tion retrieval purposes; and each library’s
holdings of Western-language materials.
Acquisitions, cataloging, circulation sys-
tems, union catalogs of Western-language
books and serials, as well as retrieval sys-
tems developed to utilize foreign databases,
were some of the early areas of experimen-
tation.

The following sections of this article de-
scribe the initial efforts of automation at
the National Library of China (NLC).
NLC is the Chinese counterpart of the Li-
brary of Congress: both are depository li-
braries of their nation’s publications and
make available their cataloging to other li-
braries through cards and machine-
readable magnetic tapes, although the lat-
ter service is not yet operational at NLC.

NATIONAL LIBRARY
OF CHINA

NLC has been a member of the Interna-
tional Federation of Library Associations
and Institutions (IFLA) since 1981. At
present, it has a collection of 13 million vol-
umes and a staff of 1,600. As the national
library of China, NLC takes careful and
thorough steps in preparing for automa-
tion. The library has a three-stage, long-
range plan with an ultimate goal of creat-
ing a national online database of
bibliographic records for materials in Chi-
nese and in foreign languages:

1) 1986-1988: The move into a new
building will be completed. Full service
will be offered to the public with automa-
tion realized in certain areas.

2) 1989-1990: With the installation of
large-scale computers, bibliographic data-
bases for Chinese- and Western-language
materials, print and nonprint, will be built
and available to the nation’s libraries and
information units.

3) 1991-1995: The completion of a
multilanguage, integrated-library online
system will make NLC the bibliographic
center of China, realizing all functions as a
national library.’

NLC automation plans have been more
fully outlined by Sun. "
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The NLC automation development de-
partment was set up in 1975. In the follow-
ing three years, one dozen young staff
members were sent to American universi-
ties and colleges to study computer science,
both hardware and software. In the mean-
time, several library staff members who
were experienced in the application of com-
puter technology in library service were
transferred to the department, An exami-
nation and translation of literature on the
subject, especially information dealing
with the MARC tapes of the Library of
Congress, and a study of the development
of library automation in major countries
were carried out when the students re-
turned to China. The functions required
for the library’s manual cataloging of
Western-language materials and the feasi-
bility of their being performed by com-
puters were investigated carefully. State-
of-the-art hardware and software and
Chinese-character-processing techniques
were also surveyed.!

In summer 1979 a seminar entitled “In-
formation Automation and Online Re-
trieval Systems” was held in Beijing. Spon-
sored jointly by UNESCO, the National
Bureau of Scientific and Technical Infor-
mation of France, and ISTIC, it provided
momentum for the development of auto-
mation in Chinese library information in-
stitutions.'* During this period, partici-
pants from major libraries in the Beijing
area exchanged opinions on a future Chi-
nese MARC. They acknowledged the com-
plexity of Chinese-character processing,
the lack of equipment, and the urgent need
for foreign scientific and technical infor-
mation to carry out the national moderni-
zation policy. Subsequently, they con-
cluded that libraries should put their efforts
together in a MARC database for Western-
language books in the Beijing area instead
of starting with machine-readable catalog-
ing for Chinese materials. The first step of
this project would be experimenting with
LC MARC tapes on imported computers;
based on that, researching and experiment-
ing with a Chinese MARC would then take
place. This resulted in the formation of the
Beijing Area Coordination Group Research
and Experiment on Machine-Readable

Catalog of Books in Western Languages
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(coordination group for MARC). Six units
participated: NLC, the library of CAS, the
University of Beijing, Qinghua University,
the Chinese Peoples’ University, and the
China National Publications Import & Ex-
port Corporation. Thus, a new environ-
ment was provided for Chinese libraries in
the development of machine-readable cat-
alogs. The group’s tasks were to analyze the
format and contents of LC MARC I, to de-
velop the cataloging and retrieval pro-
gram, and to compile the Beijing-area
union bulletin of new books in Western lan-
guages. Programs for the three tasks have
been completed successfully. "

After the personnel training and other
preparations, in 1980 NLC began to sub-
scribe to MARC tapes from the Library of
Congress. The coordination group built a
simulated system in early 1981 and con-
ducted experiments with the MARC tapes
on a Felix 3512 computer. The experiments
were conducted on the library’s acquisi-
tions and cataloging processes to test the
system’s feasibility. Eighteen application
programs were written for the system,
which realized all the functions required by
online cataloging for Western-language
books." Unfortunately, due to practical
limitations, this simulated system has never
been put into use. Meanwhile, in 1981 five
library members of the MARC group input
the data from their catalog cards for
Western-language books and created the
Union Bulletin of Western-Language
Books in Beijing Area."” Eight thousand
records were entered into this homemade
database, from which two sample copies
were compiled, a big step forward in the
management of computer data. Due to the
lack of uniform standards for cataloging
and classification among participating li-
braries, many problems have been encoun-
tered in processing the large amount of
data. However, the experience of dealing
with these problems has helped in under-
standing the MARC format. The MARC
Format Working Manual (first draft) is one
of the products of this learning process.
This project has also resulted in a push for
standardization in the many areas affecting
cooperation in an online environment. Us-
ing LC MARC tapes, in 1981 NLC began to
provide the selective dissemination of infor-

Lin 233

mation (SDI) and subject retrieval services
to units both within and outside of the li-
brary. MARC tapes were also used for in-
terlibrary loan services.

In the latter part of 1982, another project
was launched at NLC to experiment with a
machine-readable catalog of serials in
Western languages. The major consider-
ations for doing so can be summarized as
follows:

1) More than 80 percent of foreign refer-
ences cited by the researchers are from peri-
odicals, yet the work on union listing for
foreign periodicals has lagged far behind.

2) The publication of foreign periodicals

subscribed to by Chinese libraries is gener-
ally more stable than the Chinese journals.
Thus, once prepared, the list can be used
for a long time with only periodic updat-
ing.
%) Most of the foreign journals are con-
centrated in a few major libraries; hence,
the efforts of a small group can be shared by
all libraries in the nation.'®

The long-term goals for this project are

1) toestablish alist of social science jour-
nals in Western languages held by NLC.
This list will facilitate library work in ac-
quiring missing issues, preparing various
catalogs and indexes, establishing a data-
base for union lists, and providing different
statistics;

2) to create a national union list of
Western-language journals with separate
files for scientific and technical journals
and social science journals; and

3) to further expand the database and,
when the time is ripe, to establish a net-
work system and provide various services to
the public.

In six months, preparation for this proj-
ect, such as drafting the cataloging rules for
Western-language serial publications, data
input, application programs, etc., was well
under way. One-fifth of the data was al-
ready input. This was merely a testing
ground, however, for a more sophisticated
system yet to be developed.

Experimenting with LC tape-related
projects led to a realization of the urgent
need for standardization. Under the super-
vision of the Technical Committee on Na-
tional Standardization of Documentation
(TCNSD), NLC (along with other perti-



234 Information Technology and Libraries

nent institutions) was actively involved in
drafting many of the national standards,
which facilitated the data processing of
both Chinese and foreign materials. There
are at present nearly twenty standards de-
veloped in the library information field, all
compatible with the international stan-
dards. They relate to codes for document
types and media, Chinese-character sets for
information interchange, standards for ed-
iting and abstracting journals, subject in-
dexing, format for bibliographic records
exchange on magnetic tapes, and catalog-
ing rules for various types of publications.
Many other national standards are waiting
to be confirmed.

Policies and guidelines relating to inter-
national standards that represent radical
breaks from the past were also established
and recommendations were made. For in-
stance, at the August 1983 Conference on
Standardization and Automation for Cata-
loging Western-Language Books, spon-
sored by the Working Committee of Na-
tional Libraries of Higher Education
(WCNLHE), participants unanimously
agreed on the adoption of the Anglo-
American Cataloguing Rules, 2d edition
(AACR2), the International Standard Bib-
liographic Description (ISBD), and the Li-
brary of Congress Subject Headings for cat-
aloging their Western-language books with
modifications to suit local practice.’” This
consensus not only solved practical prob-
lems encountered in developing a machine-
readable catalog for Western-language
books, but also facilitated the formulation
and promotion of other standards for li-
brary use. Participants at this meeting fur-
ther explored topics such as MARC format,
format of bibliographic files for computer
searching, searching strategy, networking
techniques, ete. Furthermore, WCNLHE
has been set up under the Ministry of Edu-
cation. It coordinates library automation
and computerized information retrieval
among universities. These activities form
the groundwork for computer applications
In creating bibliographic databases and in
machine retrieval and networking.

_Iq mid-1984, NLC imported a Japanese
minicomputer system, Hitachi M-150H, on
which several application systems were de-
veloped. Since late 1984 various services us-
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ing LC MARC tapes and International Se-
rials Data System (ISDS) tapes have been
provided to related departments in the li-
brary and to other institutions. Besides
maintaining the application systems al-
ready developed and further developing
the system resources on the M-150H, the
MARC group also worked on introducing
the National Bibliographic Center Com-
puter System for the new library building
scheduled for completion in 1987." NLC
also maintains a publication management
system on its Changcheng microcomputer.

Under the National Directive Group for
Computerized Information Retrieval, a
body responsible for coordinating the activ-
ities and national planning for information
retrieval, the National MARC Center was
established in the National Library of
China. In 1985, more than 600,000 LC
MARC records from tapes issued between
1978 and 1984 were stored on the NLC
computer. Also in 1985, work on Chinese
MARC for input into the system began with
the ultimate goal of realizing a nationwide
computerized cataloging system.” Finally,
on December 28, 1985, a Chinese-
character-attribute dictionary and its soft-
ware system developed by NLC on the M-
150H computer passed its appraisal test. It
is specified by the Ministry of Electronic In-
dustry as the basis for formulating national
standards of Chinese-character attributes.
The system consists of several Chinese-
character codes and is capable of convert-
ing between the simplified and traditional
forms of Chinese characters; therefore, it
enables the libraries on mainland China to
use the bibliographic records created online
by their counterparts in Taiwan and other
areas.”

Though Chinese literature displays a
whole range of important bibliographies
for all periods, they are usually retrospec-
tive in nature. Since the establishment of
the People’s Republic of China in 1949, the
monthly National Bibliography of New
Books was first issued in August 1950.
Based on the information in the monthly
bibliography, the annual National General
Bibliography was compiled. These two
bibliographies are lists of current publica-
tions issued by publishing agencies. In the
absence of an official national bibliogra-



phy, these trade catalogs fulfill some of its
functions. In recent years, bearing in mind
the function of a national library, NLC has
placed the production of a national bibliog-
raphy on its immediate agenda. Plans were
made to compile and publish the Chinese
National Bibliography by means of com-
puter technology beginning in 1986. Its
bibliographic description conforms to the
principles laid down by ISBD and all the
relevant national standards of the People’s
Republic of China. When completed in
1988, this bibliography will be available in
three different forms: the book form, card
form, and machine-readable tapes.”

The National Library of China is under-
going rapid expansion. On October 15,
1987, it moved into a new building with 1.5
million square feet of space. The new facil-
ity has a whole wing for automation opera-
tions, with separate rooms for computers,
data entry, cataloging, and terminals.” As
China’s leading library, it strives for the
early realization of an integrated library
system that will automate the functions of
acquisition, cataloging, retrieval, circula-
tion control, and catalog production so as
to make it the national bibliographic data
center of China. Early in 1987, NLC de-
cided to use the Washington Library Net-
work (WLN) software to Jprocess its
Western-language materials.” The CLSI
online circulation system was installed on
October 1, 1987, to control a 300,000-
volume, all-Chinese open-stack circulating
collection, serving the Beijing business and
government communities.” The CLSI cir-
culation system, the first major automation
system at NLC, went online when the new
library building opened to the public.

Other Chinese Libraries

Other libraries have also been experi-
menting with computer technology for li-
brary processes of one kind or another.
With the exception of a few major libraries,
automation systems are mostly developed
on microcomputers. The information re-
trieval research unit of the mathematies de-
partment of Nanjing University, for in-
stance, experimented with developing a
machine-readable catalog for Western-
language materials as early as 1978. In
1987, the acquisition systems for Chinese-
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and Western-language materials and the
serials control system were being developed
on an IBM PC/XT-AT microcomputer and
are near completion.”

Because of the difficulty in Chinese-
character processing and the lack of equip-
ment, many computerization efforts in the
early stages were spent developing retrieval
systems using foreign magnetic tapes. For
similar reasons, the development of a com-
puter cataloging system did not receive
much attention, although a bibliographic
database created through online cataloging
is the core of library automation. Among
the automated systems developed by the
Chinese libraries, the circulation system is
the most popular, The following section
lists some of these systems according to their
function:

Acquisitions

Union Bulletin of Western-Language
Books in Beijing Area. As described earlier,
this is an acquisition list of five university li-
braries in the nation’s capital. Database in-
formation comes from the catalog cards for
Western-language books of the participat-
ing libraries.

Western-Language Acquisition Sys-
tem.” Developed in 1982 by Shanghai Jiao
Tong University on the university’s Bur-
roughs 1955 computer, this system can
print orders and provide statistics and fi-
nancial reports in five subject disciplines.
The program for this system has been tested
and can be put to service with some refine-
ments.

Xian Jiao Tong University Western-
Language Acquisition/Cataloging Sys-
tem.® In operation since March 1984, this
system uses the Cromemco III microcom-
puter, Intel 8080 CPU, and COBOL lan-
guage. The main program consists of fif-
teen parts, including data input, output
printing, self-indexing, indexing file cre-
ation, file management, information re-
trieval, etc. The system is capable of print-
ing orders and producing card and book
catalogs, book card stencils, new book lists,
and various statistics. Though the original
intention was to follow MARC I format, in
practice MARC had to be modified because
of limited storage capability of the micro-
computer.



236 Information Technology and Libraries |

Qinghua Bibliographic Retrieval System
(QBRS).* This system began operation
April 4, 1983, on a Chinese DJS-130 com-
puter. The database of this system consists
of bibliographic records of new books in
Western languages received since Novem-
ber 1981 and is the first of its kind among
the Chinese libraries. The computer appli-
cation research unit of the university li-
brary has been working to further develop
the acquisition, circulation, and cataloging
systems.

Cataloging

Western-Language Cataloging System
at Shanghai Jiao Tong University.” The
program for this system passed testing on
the Burroughs 1955 computer in December
1982. Cataloging is done by taking advan-
tage of the MARC II tapes of the Library of
Congress. Original cataloging is done on
the computer according to AACR2 when
no MARC record is available from the
tapes.

Circulation

Shanghai Jiao Tong University Circula-
tion System (SJTUCS)." This circulation
system runs on an HP 3000/39 computer
with the Image/3000 database manage-
ment system and is complete with the SJ-I1
Book Detecting System using bar-code and
light-pen technology. When SJTUCS was
implemented on May 15, 1986, the data-
base had only reader information and lend-
ing regulations, with no bibliographic rec-
ords, The system works as follows: when a
book is charged out, a pair of bar-code
strips with the same numbers are placed on
the book and on the manual charge slip in
the book pocket. The light pen is run over
the bar codes on the borrower’s card and on
the book. At the end of the day, based on
the charge slip, brief bibliographic infor-
mation, including the call number, is fed
into the computer for those books checked
out during the day. This not only eliminates
the bulk of the work in preparing a com-
plete bibliographic database before the Sys-
tem can go online, it also saves the com-
puter from being cluttered with records for
books that may never be charged out. This
is probably the first full-scale circulation
system, as well as the first computerized li-
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brary operation, in China.

Nanjing University Automated Circula-
tion System for Chinese Materials.” A vari-
ety of microcomputers with sophisticated
features and the capability of processing
Chinese characters are available commer-
cially; Ashton-Tate’s dBASE III is one of
numerous packages that offer a Chinese
version.

Nanjing University’s circulation system
successfully handles Chinese-language ma-
terials, which constitute over 75 percent of
the entire library collection. The system has
been in operation since April 1986 and is
the first important circulation system in
Chinese universities that is supported by a
database of Chinese characters. It uses
dBASE III and is developed on an IBM
PC/XT to control the university’s all-
Chinese open-stack circulation. It is also
the first Chinese-made system that is
equipped with a laser beam bar-code
reader and has such functions as charge, re-
newal, hold, loss report, compensation for
lost books, fine, ete.

People’s University.” Experiments have
been conducted on Cromemco’s database
management system for functions in circu-
lation operation. Based on these experi-
ments, the information retrieval system
was also tested with success. The university
library also used the software package
MINISIS of the HP 3000 minicomputer for
experiments on building a bibliographic
database and conducting information re-
trieval thereon.

Apple Il Omninet Library Activity Man-
agement System.” This circulation system
can perform statistics management and can
also be used as a searching tool for acquisi-
tion purposes, The system was developed
by three academic institutions in Guiyang
using BASIC language.

Union List of Serials

Computerized Union Catalog of Serials
in Western Languages.” Started in April
1983, this project involves all libraries un-
der CAS, totaling about 140 units. Its com-
pletion takes three stages: (1) recataloging
more than 20,000 serial titles currently sub-
scribed to and held by the CAS libraries ac-
cording to AACR2 and ISBD(S); (2) devel-
oping software to process the data; and (3)
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presenting the data in three forms: card,
tape, and book. Software for processing
these data are being developed, and the
project is expected to be completed in the
near future.

Chinese University Journal Abstracts
(CUJA).” Coordinated by Qinghua Uni-
versity, this is a joint effort of 340 college
and university libraries in preparing an
English-language machine-readable tape
of their journals. The magnetic tapes, con-
sisting of 10,000 papers as of April 1986, are
available on market; an estimated 20,000
documents will be added to its database an-
nually.

Two CUJA retrieving files were estab-
lished on the UNIVAC 1100/10 computer
of the Beijing Documentation Service In-
formation Retrieval System (BDSIRS).
CUJA participants are able to successfully
search the database from their own termi-
nals in more than thirty cities within
China. The system is compatible with
world standard communication patterns.
A general input form based on the national
standard, Magnetic Tape Format for Bib-
liographic Information Exchange (GB
2901-82), is used by the participating li-
braries. CUJA database is the first Chinese-
created nationwide database in the English
language. It may have considerable signifi-
cance in Chinese database provision in the
future, as it represents a major cooperative
project among institutions. It is likely that
the CUJA data will join the international
databases and provide access to a source of
valuable information that has never been
available through computers.

Shenyang Computation Institute and
Tongji University in Shanghai both de-
signed an online union catalog of serials in
Western languages and accompanied it
with retrieval systems.”

Serials Control Systems

Shanghai Jiao Tong University Serials
Control System.* Developed on a Bur-
roughs 1955 computer at the university’s
computing center, this system has data
management software with good searching
capability. It is planned that data will be
linked to the library’s own system when its
computer is delivered.

Microcomputer Serial Control System of
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Western-Language Materials (WLPMS).*
Developed on a DB 8/1 by the Guangdong
Institute of Scientific and Technical Infor-
mation, the Guangdong Computing Cen-
ter, and the Earthquake Research Institute
of Guangdong, this system offers search-
ing, check in, claiming, binding notifica-
tion, and statistics—including monthly
and annual borrowing records—and is one
of the nine selected microcomputer re-
trieval programs recommended by the Na-
tional Directive Group for Computerized
Information Retrieval for practical appli-
cations.

Online Catalog

Nanjing University System." The infor-
mation retrieval research unit of the de-
partment of mathematics experimented in
1978 with an online catalog of Western-
language materials. This was the earliest
effort among Chinese libraries in using a
computer for a library operation. Several
hundred entries for Western-language
books were input, and the first computer-
created catalog was printed. In June 1979
SDI retrieval software was developed
based on the MARC format. Meanwhile,
more than 4,000 Western-language biblio-
graphic records were input into the com-
puter. They can be retrieved by more than
ten access points. The project stalled due to
the high cost of building sizable databases
that could offer practical use. In May 1980
the library imported databases for the
Bioresearch Index and the BioSciences In-
formation Service of Biological Abstracts
(BIOSIS) and developed retrieval softwares
for them. Since then, it has been offering
SDI services to a dozen universities in Nanj-
ing, Shanghai, Hangzhou, and other cities
in China.

Online Bibliographic Retrieval System
of the Chinese Academy of Sciences." In
June 1984 the library of the academy de-
signed and began to operate a computer re-
trieval system for Western bibliographic
monographs. In 1986 a similar system was
developed for Chinese monographs. This
new system is now operated ona PDP 11/34
minicomputer and consists of data for all
new books in Chinese received by the li-
brary since 1986. The system can also gen-
erate charge slips.
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Wuhan University Microcomputer Li-
brary and Information Control System
(WD-TQGX System).* This BASIC lan-
guage system was developed for the univer-
sity library on a MC-68000 microcomputer
manufactured by Codata Systems Corpo-
ration. It is suitable also for other general
libraries and information organizations
and consists of six subsystems: cataloging,
new book announcement, online retrieval,
indexing, SDI, and statistics. These subsys-
tems are mutually independent but share a
common database built on the holdings of
the university library.

In cooperation with an information in-
stitute in Hubei Province, the library de-
partment is creating a database of Chinese
books held within the province, using the
Bulgarian EC-1022, to realize a local on-
line retrieval service.

Beijing University."” Preparation for an
integrated system was preceded with a
thorough system analysis at Beijing Univer-
sity. In November 1982 the university had a
collection of 3.3 million volumes. Total li-
brary automation, including all languages
and media, is scheduled for the year 2000.
The first-stage goal for 1990, to be carried
out on a high-grade VAX-11/750 system,
will include the creation of a Western-
language-materials database of 150,000
records to facilitate online acquisition, cat-
aloging, international gift/exchange of
those materials, online serials control, au-
tomated circulation for the main library,
and the planning for a campuswide net-
work.

The Documentation Center of the First
Ministry of Mechanical Industry has been
working on a library automation project
that will, in the first stage, using MINISIS
software, computerize the functions of ac-
quisitions, cataloging, and serials control.*
The circulation control function will be
added later. An eventual online catalog in
the second stage will be realized when more
terminals are available.

Library Management

Microcomputer Information Service
Control System.* Designed by the Infor-
matlpn Institute of the Science and Engi-
neering Commission of the Defense De-
partment, this system consists of four
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subsystems: document collection control,
circulation, general information data man-
agement, and a Chinese scientific and tech-
nological reports editor.

Sichuan University Library Computer
System.* The system was developed on the
American Dual 83/80 computer by the uni-
versity library in cooperation with the De-
partment of Computer Science. This inte-
grated system consists of the acquisition,
cataloging, catalog retrieval, and circula-
tion subsystems. Acquisitions lists are
printed regularly. The online catalog
(which is not yet available for public use)
has an English-language database of more
than 10,000 bibliographic records, which
can be accessed through subject and title
keywords, among others. There are also
plans for a union catalog of new Western-
language books at the Chengdu-area col-
lege and university libraries.

Qinghua University Business Manage-
ment System."” This is a system for person-
nel and payroll management.

Microcomputer Chinese Materials Re-
trieval/Management System.* This system
was developed by the Institute of the Scien-
tific and Technical Information of the Min-
istry of Posts and Telecommunications on
the ZD-2000 microcomputer. In full opera-
tion since December 1984, its database con-
sists of the library’s bibliographic records
for more than 30,000 volumes of Chinese
and foreign materials. It is capable of edit-
ing and typesetting Chinese-language in-
dexes and abstracts. It can also offer re-
trieval to Chinese periodical publications
as well as circulation control of Chinese
and foreign materials and preparation of
various management statistics. Two issues
of the Communication Abstracts of Scien-
tific and Technical Documents had been
published by 1985, covering more than 500
papers in each issue. Two subsystems—the
circulation and the acquisition statistics
management—have been in operation.
Monthly reports on the library acquisition
statistics have been issued regularly.

Microcomputer Library Management
System." The Fujian Provincial Library, in
cooperation with the Computing Center of
Fujian Province, developed this system on
an IBM PC/XT. The system passed its tech-
nical appraisal test given by the Commis-
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sion of Education, Province of Fujian, in
December 1986.

This is a relatively complete library man-
agement system comprised of four subsys-
tems: retrieval for Chinese- and Western-
languages, library acquisitions/cataloging,
circulation, and serials control for Chinese
periodicals. The database contains about
7,000 bibliographic records on industrial
technology in Western languages.

Microcomputer Mongolian Library Cat-
alog Management System.” Developed by
the Library of Inner-Mongolia Autono-
mous Region, this is the first library auto-
mation system that uses a minority lan-
guage. The design is based on national
standards.

Microcomputer Publishing Business
Management System.” This system, con-
taining 117 programs, uses a dBASE II
database. Developed by the Bibliography
and Documentation Press on a Chinese
Changcheng 0520-A microcomputer, it
passed its appraisal test in Beijing on May
24, 1986.

Automatic Indexing System for Chinese
Science and Technology Literature
(AISCSTL).” This relatively advanced in-

dexing system was developed by the library -

department of Beijing University on an
IBM PC/XT. It can be easily adapted to the
Changcheng 0520 model or other IBM-
compatible computers. AISCSTL is the
first successful multifunction system that
can perform automatic indexing and sub-
ject heading assignment of Chinese scien-
tific and technical literature, subject-term
control, database creation, and editing and
typesetting. It is regarded as a pioneer in
the computerization of documentation for
the Chinese-language database.

CONCLUSION

Meaningful efforts in automating Chi-
nese library services began only in the mid-
seventies, although attempts were initiated
as early as 1956 with the formation of the
Institute of Computing Technology in the
Chinese Academy of Sciences.” In little
more than ten years, significant progress
has been made. Problems encountered at
the early stage, such as the lack of standards
and computer equipment and the difficulty
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of processing Chinese characters, are
mostly solved.

In view of the ambitious plan in realizing
modernization in the fields of industry, ag-
riculture, national defense, and science and
technology by the year 2000, the Chinese
government recognizes the important role
that academic and research libraries play in
the information transfer process. Conse-
quently, the creation of a computerized in-
tegrated library system for NLC and the
automation and networking of other im-
portant library and information systems
have been listed among the key projects of
national construction.

Rapid advances in information and com-
puter technologies and the deployment of
microcomputers with sophisticated capa-
bilities make it possible to store more and
more information in smaller and cheaper
equipment—and to retrieve it more and
more rapidly. In February 1987 the Minis-
try of Culture sponsored the fourth ap-
praisal and awards meeting in Beijing for
scientific/technological achievements in
cultural endeavors during the 1985/86 fis-
cal year.* Ten prizes were awarded to com-
puter systems related to library processes—
a notable improvement over no prize being
awarded to libraries at the first meeting,
one at the second meeting, and three at the
third meeting. This is perhaps a strong indi-
cation that the importance of library ser-
vices is now well recognized by the govern-
ment. At the National Working Conference
of Libraries of Higher Education held June
12-16, 1987, 203 academic and research li-
brary directors and educational officials
discussed the automation and networking
plan for library and information services of
higher education to be carried out during
the seventh five-year plan (1986-1990).% In
1986 the CAS Wuhan Library and the On-
line Computer Library Center (OCLC)
initiated :g‘joint effort to develop a Chinese
database.”™ Five more libraries in the Wu-
han area have since begun participating in
this international endeavor. The Chinese
MARC tapes developed will be loaded into
the OCLC database, while OCLC will
supply a free copy of its tapes to each of the
six participating libraries. The results of the
research projects belong to the seven mem-
ber institutions. The copyright in China be-
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longs jointly to the six Chinese libraries,
and OCLC has the right to use the same
outside of China.

In the area of library computer person-
nel, China has been sending information
engineers abroad, many to the United
States, to study information systems in the
universities.” They are quite proficient and
well informed of current trends. Despite
the considerable accomplishment, one
must realize that this is only the beginning.
Many problems remain to be solved or con-
ditions to be improved. For instance, the
computer storage capacity is still disturb-
ingly limited, which greatly restricts retro-
spective conversion of old bibliographic
records. In some cases, cataloging rules de-
viating from AACR2 are adapted to save
computer space. Furthermore, there is a lot
to be desired of the present telecommunica-
tion and transportation systems. Telephone
lines are limited and few. Positive measures
are being taken, however, and concrete
results have been achieved.* Nonetheless,
the important elements necessary for China
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to automate the library information re-
sources and to link them nationally and in-
ternationally are available. China can now
realistically begin to plan implementation
of a national data communications net-
work to link automated libraries. Obvi-
ously, a stable political atmosphere is essen-
tial for any meaningful development of
academic research in China. One advan-
tage the Chinese have is that they do not
have to go through all the trials and errors
their American and European colleagues
have experienced. A few generations of
hardware and software can be saved.
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Twenty Years Ago in JOLA

Le plus ca change . . .

Although library literature contains numerous accounts of library automation pro-
grammes, it is very obvious that the chief emphasis has been on technical services
. . we failed to locate any existing mechanized system
of producing subject bibliographies for reference use.

and circulation applications .

Ching-Chih Chen and E. Robert Kingham, “Subject Reference
Lists Produced by Computer,” JOLA 1, no.3:179 (Sept. 1968).

Contributed by Michael Gorman.
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Investigating Computer Anxiety
in an Academic Library

MaryEllen Sievert, Rosie L. Albritton,

Paula Roper, and Nina Clayton

A staff development program on computer technology at the University of
Missouri-Columbia Libraries provided the opportunity to study computer
anxiety and other factors related to resistance to computers. To determine
computer anxiety, a survey was administered to staff volunteers. Some deter-
minants of computer anxiety were identified, and the effect of the anxiety
level upon workshop participation was determined. Results indicated that the
workshop participants were influenced by their previous computer experi-
ence, their department, and the number of years they had worked in the li-

brary.

Computer anxiety, one of the compo-
nents of resistance to technology, has not
been studied in relation to academic li-
braries. A series of in-service computer lit-
eracy workshops at the University of Mis-
souri-Columbia Libraries provided such
an opportunity.

These libraries are committed to auto-
mating services. Within their mission state-
ments are goals that demonstrate adminis-
trative awareness of the benefits of
automated systems, the implications of tech-
nological change, and the impact of such
change on library personnel. The libraries
are currently involved in an ongoing conver-
sion of bibliographic records for their online
catalog, are implementing an online circula-
tion system, and are developing computer-
based acquisitions and serials holding sub-
systems. In addition, they are purchasing
computer equipment for report writing, ac-

counting, and other general office functions,
Thus, the impact of automation has spread
to practically all staff positions,

With this increased automation comes
the need to train and retrain staff members,
on both a general level to learn detailed
procedures for a distinct subsystem, such as
the online catalog, and for overall system
redesign. To raise the computer compe-
tence of the libraries’ staff, the staff devel-
opment and automation committees were
jointly charged in early 1985 to develop a
computer literacy program and seek fund-
ing for it. A grant proposal was submitted
to the H. W. Wilson Company, and the li-
braries were awarded the 1985 H, W.
Wilson Staff Development Award of the
American Library Association. The com-
puter literacy program was implemented
in fall 1985, designed as a voluntary,
sixteen-week in-service program emphasiz-
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ing sequential instruction that staff mem-
bers could somewhat tailor to their own
needs.

The libraries were attempting to aug-
ment positive aspects of library automation
by providing staff development programs.
The successful design, implementation,
and use of library automated systems re-
quire careful attention to the psychological
and psychosocial needs of personnel. Lu-
quire suggests that technological change in
libraries must be approached from the atti-
tudinal or psychological point of view even
more than from the technical view.' Re-
search by Fine and Sheridan indicates that
(1) human beings react strongly to change,
whether it is seen as positive or negative,
and tend to resist it, even when they ac-
knowledge that the change is good for them
and (2) people react to the attributes of
technology rather than to the technology it-
self.**

In a historical review of technological in-
novation and resistance, Fine reconfirms
her earlier research with the following
statement, “The acceptance of current
technology in its current state of develop-
ment does not preclude that new technol-
ogy will encounter new resistance.”* Fine’s
study further suggests that resistance is not
a function of personality or demographics
butis related to the climate of the organiza-
tion and the beliefs, attitudes, and values of
the individual.

Identifying the exact nature and causes
of staff reactions is essential for successful
implementation. Negative reactions to
technology may be caused by people them-
selves or by the work environment itself.
According to Faerstein, some factors lead-
ing to anxiety and difficulties with using
technology are need for control or auton-
omy, resistance to change, need for status
or power, fear of failure or the unknown,
feeling of isolation, and role identity.’
Faerstein further indicates that changes in
tll'xe work environment and the organiza-
tion accompanying the introduction of
technology can lead to concern on the part
of people faced with the technology. Some
representative changes that might occur
are sorting out of equipment capabilities,
information overload, skill requirements,
organizational and job changes, work vol-
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ume, more responsibility and no reward,
and physical effects.

In terms of people’s reactions, anxiety is
an exaggerated state of fear that motivates
a variety of defensive behaviors, including
physical signs, conscious apprehensiveness,
or disorganization. On the other hand, nor-
mal fear is something caused by external re-
alities or factors already existing in the en-
vironment. The concept of computer
anxiety has been identified by some psy-
chologists and educators as comparable to
test anxiety and math anxiety. These re-
searchers imply that, like the latter two,
computer anxiety should be identified,
measured, prevented, and/or remediated
to obtain successful education and social-
ization of its victims,

Maurer defined computer anxiety as “the
fear and apprehension felt by an individual
when considering the implications of utiliz-
ing computer technology, or when actually
using computer technology. The individual
is in the state [of computer anxiety] because
of the fear of interaction with the com-
puter, even though the computer possesses
no immediate or real threat.”® The con-
struct of computer anxiety was further clar-
ified by Maurer and Simonson:

Although there are rational fears related to com-
puter utilization (e.g., job displacement, in-
creased exposure to radiation from terminal
screens) the fears that were being addressed in
this study were fears that could be called “irratio-
nal” fears (e.g., impending doom or sure calam-
ity because of contact with computers). . . . The
following are the behaviors that were identified
as being indicative of computer anxiety:

1. Avoidance of computers and the general ar-
eas where computers are located.

2. Excessive caution with computers.

3. Negative remarks about computers.

4. Attempts to cut short the necessary use of
computers.” i

SELECTED LITERATURE REVIEW

Several studies have reported the rela-
tionship of employees™ attitudes toward
computers and the successful implementa-
tion of technological innovation. Two
these studies were in the library field.

Dakshinamurti, in a study that used li-
brary staff as subjects, reported that effects
of technology on library personnel can be
both positive and negative.® Results of this



survey of Canadian libraries indicated that
(1) most library personnel welcome techno-
logical applications and feel positive about
computer applications and (2) the staff
members’ acceptance of automation was
not proportionally related to the number of
vears of formal training.

Miwa and Nakayama, using librarians
learning online searching, examined
changes in attitude of forty inexperienced
academic librarians who attended a three-

day online searching training session.”

Each trainee completed pre- and post-
training questionnaires. Overall attitudes
toward computers changed from negative
to positive. The researchers reported that
the positive change in the trainees attitudes
reflected the success of the training session.
Factors important for online training ses-
sions were (1) uniformity of the trainees’
background, (2) fitness of the training con-
tents to the trainees’ interests, and (3)
proper selection of databases for the termi-
nal session.

Studies outside the field of library and in-
formation science revealed the following
information:

1. Among educators

a. Age, gender, locus of control

(whether internal or external), and math

skills contributed to the explanation of

computer awareness.

b. Computers were viewed as dehu-

manizing and as contributing to isolation

and insecurity of individuals.

c. Average attitudes toward computers

showed a high positive correlation with

average level of computer knowledge. "

2. Among college students

a. Computer experience was signifi-

cantly related to more positive attitudes

of computer anxiety, use confidence, and
computer acceptance.

b. Negative attitudes were related to un-

willingness to learn about computers and

to choice of college major.

3. Among health services personnel

a. Resistance was highest among profes-

sional staff, while acceptance of new

computer systems was high among per-
sonnel with less than a college degree.

b. Knowledge of and involvement with

computers were identified as two impor-

tant variables affecting the overall suc-
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cess of new computer systems.

c. Acceptance of new computer systems
would have been improved significantly
by preparin% the organization for crea-
tive change.”

OBJECTIVES OF STUDY

Based on the research literature cited
above, it was assumed that attitudes about
computers precede knowledge of them and
their effective use. An unwillingness to
learn about computer operations may be
related to negative attitudes or beliefs
about them. As computer use becomes
more important in the library environ-
ment, these attitudes may influence staff
success in computer-related assignments.
Positive attitudes are believed to increase
the prospect for achievement, and negative
attitudes make achievement of competency
less likely; empirical study of the relation-
ships among these attitudes will help clarify
the nature and significance of computer at-
titudes among library personnel.

This study investigated computer anxi-
ety among library staff and its effects on:

1. Level of participation in a library
computer literacy program, and

2. Attitudes toward library automation
and computers in general.

Four hypotheses were developed:

1. Library staff who agreed to partici-
pate in the computer literacy program
would have more favorable computer atti-
tudes (lower computer anxiety) than per-
sonnel who did not participate;

2. Demographic variables (age, gender,
education) of library staff would be
strongly related to their computer anxiety;

3. Library situational or environmental
variables, such as position and department,
would be strongly related to staff attitudes;
and

4. Computer experience, such as
OCLC, computer courses, or computers at
home, would also be strongly related to
staff computer attitudes.

METHODOLOGY
Subjects
Attendance records from the 16 com-
puter literacy workshops were analyzed to
identify three groups of subjects: nonpar-
ticipants, low participants, and high par-
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ticipants. The nonparticipants were those
who attended no computer literacy work-
shop sessions. Thirty-seven people were
identified as nonparticipants and consid-
ered as possible candidates for further
study. A second group of 25 people who had
attended three or fewer sessions were iden-
tified as low participants. At the other end
of the spectrum were those people who had
attended 6 or more of the sessions; these 37
people were identified as high participants.

Those identified as possible candidates
for the study were contacted by a letter ex-
plaining the study and their role in it. At the
end of the letter was a consent form for
those willing to participate to sign and re-
turn.

Not all who were invited to participate in
the follow-up study chose to do so, but some
members of all three groups—low partici-
pants, nonparticipants, and high
participants—did. However, so few of the
nonparticipants responded that the re-
sponses from those who did were combined
with the low participants. It was possible
that the same variables that had influenced
the nonparticipants would also influence
those who attended only a few sessions.
Thus, for the statistical analysis there were
only the two groups: 30 low participants
(including some nonparticipants) and 33
high participants.

Variables

The review of the literature indicated
several variables important in other stud-
ies. Three categories of independent varia-
bles were identified from the review and
from a preliminary analysis of the work-
shop data:

1. Demographic or personal,

2. Environmental, and

3. Experience.

V_Vith computer anxiety as our dependent
variable, we examined the relationship of
the three groups of independent variables.

Demographic or Personal
® Age

* Gender

* Education
Environmental (library-related)

® Position classification (professional or
support)
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* Work in other libraries

¢ Department of library

* Number of years worked in library
Experience (with computer)

* Access to a computer outside of job
Early OCLC experience
Formal computer course
Hands-on experience with computers
Computer on the job
Experience with online catalog

Instrument

To determine computer anxiety, the
Computer Opinion Survey by Maurer and
Simonson was administered to the 63 vol-
unteer subjects.” This instrument had 26
questions and offered six choices on a Likert
scale from strongly agree to strongly dis-
agree. On the front page of the survey, sub-
jects gave their age, educational back-
ground expressed in years of schooling, and
whether or not they had taken a computer
course. To gain additional information
about job-related variables and computer
experience, the subjects were interviewed.

Data Analysis

To analyze the data, the relationship be-
tween computer anxiety and the other vari-
ables was tested with an analysis of vari-
ance, using the SAS program.' The
analysis of variance (ANOVA) tests al-
lowed two steps:

1. The meansand standard deviations of
each independent variable were examined
and compared with the computer anxiety
scores of the sample as a whole, and

2. The means and standard deviations of
the computer anxiety scores were also ex-
amined for differences between the high
and low participant groups within the sam-
ple.

RESULTS
Computer Attitudes and Participation

There was no significant difference be-
tween the two groups on the Computer
Opinion Survey (p = .10). The mean score
for the high participants was 55 with a stan-
dard deviation of 21, and the mean score
for the low participants was 64, also with a
standard deviation of 21. (A lower score on
this instrument reflects less computer anxi-



ety.) Scores for the high participants
ranged from 26 to 115, and scores for the
low participants from 34 to 118. Figure 1
shows the range of scores and the mean
scores for each group.

Computer Anxiety among Library Staff

Several variables that previous research
had shown to influence other groups also
influenced computer anxiety scores among
library staff. Other variables unique to li-
braries also were shown to have had an in-
fluence.

Nonsignificant Variables

Among the members of this library staff,
none of the demographic variables—age,
gender, or education—was shown to have a
relationship with computer anxiety, al-
though each had been considered impor-
tant in other studies. In addition, two of the

Sranderd Devistion = 20.81

Mean Score
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environmental variables—position classifi-
cation (professional or support) and work
in other libraries—did not show a signifi-
cant relationship with computer anxiety.

Computer experience has been cited in
the literature as an important factor in
computer anxiety. In this study, however,
two variables that were identified as denot-
ing computer experience—access to a com-
puter other than at work and exposure to
OCLC—did not show a significant rela-
tionship with computer anxiety.

Significant Variables

Figure 2 shows the mean scores for each
of the significant variables. Table 1 sum-
marizes the statistical tests for the variables
shown to be significant.

Environmental Variables

Two of the environmental variables—

18
.
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o
T
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T
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Comparison of High-Low Participation Groups Showing Range and Mean of Computer Anxiety Scores.
Fig. 1. Results: Computer Anxiety and Participation Groups.
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Fig. 2. Results: Computer Anxiety and Individual Characteristics of All Participants.

department and number of years worked in
the libraries—were shown to have a signifi-
cant effect on computer anxiety.

Department, divided into three catego-
ries (branches, technical services, and other
departments in the main library), was
shown to have a significant relationship at
the .02 level. The mean for the 12 who
worked in the branches was 51, the mean
for the 26 who worked in technical services
was 55, but the mean for the 23 who
worked in the other departments of the
main library was 68. The least squares
means analysis showed that the scores for
those from the branches and technical ser-
vices were not statistically different from
each other, but the mean scores for those
who worked in other departments in the
main library were significantly different
from the other two groups.

The variable designated as number of
years people had worked for the libraries
was divided into three levels: 0-4 years, 5-9
years, 10 or more years. The 22 people who
worked at the libraries four years or less had
a mean score of 54.45 on the Computer
Opinion Survey; the 16 people who worked
5-9 years had a mean score of 51.5, but the
23 people who had worked more than 10
years had a mean score of 69.78. This dif-
ference was significant at the .01 level. The
least squares means analysis revealed that
the two groups who had worked less than
10 years were not significantly different
from each other, but those who had worked
10 years or more were significantly more
anxious than others in the sample.

Computer Experience Variables

Four of the six variables denoting com-
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Table 1. Computer Anxiety and Individual Characteristics of All Participants: Variables Related to
Computer Anxiety by ANOVA
F B
Job-related
Department 3.81* L0280
Number of years in library 5.13t .0090
Computer experience
Previous computer courses 6.56° .0130
Hands-on experience 4.06° .0490
Computer in present position 21.46° .0001
Experience with online catalog 5.961 0040

* p<.05
1 p<.01
? p<.001

puter experience were significant in deter-
mining computer anxiety. The variables
were formal computer class, hands-on ex-
perience, working with computers in cur-
rent position, and experience with online
catalog.

Those who had taken a formal computer
class were significantly less anxious than
those who had not (p < .01). Twenty-six
members of the sample had taken a com-
puter class and had a mean score of 51,58,
as compared to the mean score of 64.47 for
the 32 who had not taken such a class.

Hands-on experience with a computer
was significant at the .05 level. Only four
members of the sample, however, lacked
hands-on experience with a computer. The
mean score for the 57 with such experience
was 58.05, as compared to a mean score of
79.50 for those who had no experience with
computers. While the ANOVA revealed a
significant difference, the small number of
subjects with no computer experience re-
sulted in some skewing of the data.

The experience of working with a com-
puter at the current job was significant at
the .0001 level. Again, the data were
skewed, with 52 of the subjects already
working with computers. This group had a
mean score of 54,96, as compared to 85.44
for the 9 who were not working with com-
puters.

Experience with LUMIN, the online
public access catalog, was measured at
three levels: occasional experience, fre-
quent experience, and no experience.
Those who used the automated catalog fre-
quently had a mean score of 55; those who

used it occasionally had a mean score of 66,
while those who had never used it had a
mean score of 99. However, only three
members of our sample had never used this
system. The ANOVA revealed a significant
difference at the .004 level. In response to a
question about the quality of that experi-
ence, those who had been pleased had a
mean score of 56, while those who had not
been pleased had a mean score of 63. Since
the test included those who had never used
the system, the statistical result was signifi-
cant at the .008 level. The small number
who had not used the online catalog, how-
ever, may have skewed the results.

DISCUSSION

Some hypotheses were supported by the
study, while others were rejected.

The first hypothesis, that library staff
who participated in the computer literacy
program would have more favorable com-
puter attitudes than personnel who did not
participate, was rejected. There was no sig-
nificant difference between the two groups
on the Computer Opinion Survey.

At least three possible reasons explain
why there was no difference between the
two groups in computer anxiety. First, sev-
eral of those who did not participate in the
original series of workshops were unwilling
to be interviewed. Thus, the groups com-
pared may not have contained those indi-
viduals who would have exhibited the high-
est computer anxiety. This anxiety, in fact,
could have been one reason they were un-
willing to participate in the follow-up
study.
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A second possible explanation is that
computer anxiety can be controlled or at
least influenced by other positive motives.
Even those who were very anxious were
aware of the role of the computer in the li-
braries and, thus, in spite of their fears, at-
tended the literacy program. The slight dif-
ference in the highest scores and the
closeness of the range of scores for the two
groups both suggest that this phenomenon
may be occurring. Dakshinamurti’s re-
search in which he concluded that the li-
braries’ personnel welcome technological
applications supports this explanation. s

The third possible explanation is some-
what similar to the second. These libraries
have a long history of automation. Some in-
dividuals in the sample might, under dif-
ferent circumstances, have exhibited high
computer anxiety, but here their previous
experience with computers has reduced this
anxiety. The small number of individuals
who did not have computer experience sup-
ports this possibility.

The second hypothesis, that the demo-
graphic variables of the library staff were
related to computer anxiety, had to be re-
jected. Age, gender, and education were
not significantly related to the scores on the
Computer Opinion Survey. This result con-
tradicts much of what had been discovered
with other samples. Here, it was not the
older, less-educated female who necessarily
had the highest computer anxiety. This
result is probably closely related to and in-
fluenced by the high degree of computer ex-
perience exhibited by the staff of these li-
braries.

The third hypothesis, that situational or
environmental variables would be strongly
related to staff attitudes, was partially sup-
ported, since two of the four variables, de-
partment and number of years worked,
weressignificant. Probably of greatest inter-
est is the significant difference found in de-
partment. Those in technical services or the
branches were significantly less anxious
than those who worked in other depart-
ments in the main library (see figure 2).
Since the technical services department
was one of the first places library automa-
tion was intitiated, it is probable that those

working there have already overcome any
computer anxiety,
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In addition to technical services, there
are two large departments in the main li-
brary, access services and public services.
Those in access services were already work-
ing with an automated circulation system,
though they were facing the introduction of
anew system and a massive barcoding proj-
ect. Their scores, therefore, may have been
influenced by the knowledge that change in
their automated system was coming. Simi-
larly, many in public services have been us-
ing OCLC and online vendors for many
years. Some in this department, however,
had little experience with such systems.
With the coming of optical disc systems,
they were facing inevitable contact with
computers. In both cases, then, the fear of
new systems already in the planning stages
may have influenced the computer anxiety
scores. This explanation would support
Fine’s hypotheses that staff fear change, re-
gardless of how that change is perceived."*
The relationship of department and num-
ber of years worked in a library to com-
puter anxiety is clearly an area for further
research and investigation,

In almost all of the studies in other areas,
computer experience was shown to have a
significant relationship with computer anx-
iety. The results of this study supported
those earlier findings to some degree.

As would have been expected, those who
had taken a formal computer class were sig-
nificantly less anxious that those who had
not. The sample was divided fairly evenly
between those who had taken such a class
(N = 26) and those who had not (N = 32).
Thus, this result was not skewed by the size
of the groups and does represent a true dif-
ference. This relationship was also found in
studies in other disciplines.

Experience with the online public access
catalog, hands-on experience with a com-
puter, and working with a computer at the
job should have shown a relationship with
computer anxiety and did. What is proba-
bly most important about these variables,
however, is the small number of people in
the sample who did not have computer ex-
perience. Only nine members of the sample
were not working with computers at the
time of the study, only four lacked hands-
on experience, and only three had not used
the online public access catalog. These



numbers undoubtedly skewed the statisti-
cal tests. More important, however, this
widespread experience with computers
probably influenced the whole study and
may be part of the reason that variables
were not significant.

The two variables not significantly re-
lated to computer anxiety—access to a
computer outside the job and early experi-
ence with OCLC—probably were influ-
enced by the other computer experience
variables. If these variables are isolated for
study in another sample, they could show a
stronger relationship with computer anxi-
ety. The overall computer experience level
of the sample was so high that these two
particular experiences lost any possible sig-
nificance.

CONCLUSIONS

The most obvious conclusion from this
research is something not tested for but that
appeared in several forms—the degree to
which the staff of the libraries was already
familiar with and using computers. All
other conclusions must be read in light of
this fact. The libraries have a long history
of automation, and the current administra-
tion lists further development and use of
technology as one of its major goals. The
staff seemed to be well aware of this goal, at
least as it affects them in their daily activi-
ties.

Several factors were found to influence
computer anxiety in library staff. The pri-
mary determinants of computer anxiety
were those variables that might be classi-
fied as experience with a computer. Even
the department worked in might be so
classed if it is true that technical services is
the most automated department in the li-
braries. On the other hand, the high anxi-
ety discovered among those who had
worked longest at the libraries suggests that
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library administrators should be careful
about planning tasks involving computers
with long-term employees. Because of the
high degree of computer awareness and ex-
perience mentioned above, further re-
search with a different sample could be
valuable.

This research suggests that library per-
sonnel are ready for in-service staff devel-
opment in computer technology, in spite of
whatever levels of computer resistance
might exist. This conclusion is drawn from
the two major findings that revealed a lack
of difference in the scores on the Computer
Opinion Survey between the high and low
participants and the lack of strong relation-
ships between individual characteristics
and the Computer Opinion scores. These
results suggest that:

1. Anunwillingness to learn about com-
puters and computer operations is not re-
lated to negative attitudes or beliefs about
computers, and

2. Resistance to computer technology is
not a function of personal characteristics or
demographics.

Whatever fears, attitudes, beliefs, or val-
ues the staff have, they are willing to learn
about new technology. Positive attitudes
may indeed increase achievement and neg-
ative attitudes may make competency
achievement less likely, but these attitudi-
nal differences may not determine an indi-
vidual’s decision to seek computer knowl-
edge and training.

This study further suggests:

1. Computer anxiety in a library staff
may be a function of the degree or type of
computer experience, the department
worked in, as well as the number of years
worked in the library, and

9. Resistance may indeed decline with
familiarity and experience with automated
technology. am
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Twenty Years Ago in JOLA

Information science differs from most other areas of scientific endeavor in several
ways, one of which is the fact that it exhibits almost no written history. It is a new
field—so new, even now, that there is no general agreement as to its name—what is
information science?—or to its technical components—are library automation and
information retrieval kindred areas of research and application or are they not?

A. ]. Goldwyn reviewing H. P. Luhn: Pioneer of Information
Science, Selected Works. JOLA 1, no. 3:213 (Sept. 1968).
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The Effects of Entry Arrangement

on Search Times:

A Cross-Generational Study

Margaret Ann Wilkinson, Patricia V. Burt,

and Mark T. Kinnucan

This article describes an experiment to test the effects of a vertical versus a
horizontal arrangement of brief structured text entries on known-item search
times. Two groups of twelve women university graduates (mean ages—
seventy-one years and thirty-three years, respectively) participated by locat-
ing and answering factual questions about thesaurus entries arranged in each
format. Results showed that differences in search times were proportionately
the same for both age groups, that significantly slower search times occurred
under the horizontal arrangement, and that no subject judged the horizontal
arrangement to be easier to use than the vertical arrangement.

This experiment was designed to investi-
gate people’s abilities to interact with dif-
ferent arrangements of structured textual
information. Many information sources
present textual information in the form of
brief, structured entries, for example, mi-
crofiche catalogs, directories, and
computer-produced reports. In such
works, the entries are sorted alphabetically
by the letters in the first item of the entry or
numerically by an accession number. The
normal arrangement of entries has been to
lay them out vertically in columns. The
user reads from the top to the bottom of the
page in the first column and then moves to
the top of the second column and reads
down to the bottom of the page and so on
(see figure 1),

Widespread use of computer technology,
however, has led to a different arrange-
ment of entries (see figure*2). In this ar-
rangement of data, the entries appear to be
in columns but are actually in rows, and the

alphabetization proceeds horizontally
rather than vertically. Perhaps to facilitate
computer data entry or storage or because
of printer limitations, this latter arrange-
ment seems to be occurring more often
within reference tools and finding aids. In
the horizontal arrangement, the entries
line up directly above and below each
other, so that the entire page takes on the
appearance of a grid of entries. Because of
this grid appearance, it may not be appar-
ent to the user that a horizontal arrange-
ment of entries is being used. This problem
occurs less frequently with the vertical ar-
rangement. In most vertical arrangements,
entries in adjacent columns do not consist-
ently begin on the same line; thus, the im-
pression of a grid is not made.

Although many researchers have studied
people’s perceptions of text, these studies
have dealt either with how people read or
with their comprehension and memory for
text. The linguistic materials investigated

Margaret Ann Wilkinson and Patricia V. Burt are doctoral students and Mark T. Kinnucan is on the
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have varied from individual letters to sen-
tences, paragraphs, and short articles or
stories. For example, Wright surveyed re-
search on the comprehension of technical
information from prose.' Very little re-
search has been done, however, on search-
ing for information in short, structured en-
tries such as those investigated in the
present study.

Although there seems to be no previous
research that varied the arrangement of
textual entries, some attention has been
given to comparisons of vertical and hori-
zontal arrangements of numbers,” individ-
ual words,” and tabulated information."
The work most similar to the topic of the
present study is that of Sprent and others.”
They devised two different versions of a bus
timetable for a single route in Derbyshire,
England. The standard version had the dif-
ferent runs along that route across the top
of the timetable and the stops down the left
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side. The reflected version had the runs on
the side of the timetable and the stops across
the top. Sprent and others found that stu-
dents read faster and made fewer errors us-
ing the reflected timetable, especially after
a little practice. They related this result to
the relative ease of scanning the table in its
different formats, concluding that horizon-
tal scanning is easier than vertical scan-
ning. It is important to keep in mind, how-
ever, that since Sprent and others were
studying the use of a table, rows and
columns were meaningful in both arrange-
ments of the timetable. In the present study
the arrangements are not tabular; the en-
tries are arranged either in columns or in
rows but not in both at once.

Frequently, people seeking information
about a known item do not take time to
learn to use an information source that they
perceive to be straightforward. Informa-
tion seekers look for a target item in the lo-
cation where they expect to find it and, if it
is not found, assume that the item is not
contained in the source. Apparently, peo-
ple rarely consider the possibility that the
arrangement of entries in a source might
not be the one that they were expecting, nor
do they confirm their understanding of the
source. Producers of information sources
would do well to use an arrangement that
matches users’ expectations, or they should
at least provide prominent, clear instruc-
tions alerting users to an unusual format.

To explore the generality of our results,
two age groups were selected for our study:
senior citizens and younger adults. The as-
pect of interest was not the overall ability of
the groups” members to find information in
the entries, but whether, in comparison to
the horizontal arrangement, the vertical
arrangement of the entries facilitated or
hindered the search for one age group more
than the other. This type of study has been
labeled “person by treatment interaction
research.®

Most of the research on age differences in
cognitive tasks has dealt with memory dif-
ferences. For example, Waddell and Ro-
goff asked middle-aged and older women
to complete a spatial memory task involv-
ing toylike objects that, in one condition,
comprised a model of a village.” In a second
condition, the same objects were pla
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randomly in a bank of cubicles, and the
subjects were asked to re-create a previ-
ously viewed arrangement of the objects.
No performance differences between the
age groups occurred in the contextually or-
ganized condition (the village). In the non-
contextually organized condition (the cubi-
cles), the middle-aged group outperformed
the older group. It appears that the middle-
aged group created their own strategies to
deal with the noncontextually organized
material, whereas the older group was
more overwhelmed by the complexity of
that task. Howell also showed that famil-
iarity can ameliorate a memory deficit in
older individuals.® She prepared three sets
of cards: meaningless patterns, objects
from the 1908 Sears Roebuck catalog, and
pictures of modern items. The recognition
scores of the older group (mean age sixty-
nine) were significantly lower than the
scores of the younger group (mean age
twenty-eight) for the meaningless patterns
and for the complex modern items, but
their scores were about the same on the
Sears catalog items. The results of both
these memory studies suggest that the per-
formance of older subjects degrades more
than that of younger subjects in unfamiliar
situations. In the present study, the hori-
zontal arrangement is presumed to be the
less familiar situation, suggesting that if the
finding task relies on memory, the horizon-
tal arrangement might be more trouble-
some for the older subjects.

When one is interested in age differ-
ences, usually either a longitudinal or a
cross-sectional study is undertaken. In a
longitudinal study, the same people are
tested at two or more different points in
their lives. But, when the age differences
span several decades, longitudinal studies
are impractical. Thus, the present study
was designed to be cross-sectional, in which
two or more different groups, each com-
posed of subjects in a different age bracket,
are tested at the same time. However, as
Schaie and Strother pointed out, the prob-
lem with a cross-sectional design is that
“differences between age groups therefore
could be a function of actual age differ-
ences, or they could be a function of differ-
ences between cohorts, or due to both age
and cohort differences.” As used here, a

cohort is a group of people born around the
same time and thus tending to share similar
events in their lives. Schaie and Strother
tested several cognitive abilities using a
“cross-sequential” methodology designed
to separate age and cohort differences. Of
the areas they tested, the one that is closest
to the kind of cognition involved in our
study was personal perceptual rigidity,
i.e., the ability to adjust readily to changes
in cognitive patterns. Their study indicated
that the difference in rigidity between the
groups of subjects can probably be attrib-
uted to both age and cohort differences.
This could suggest that any differences in
search times in this study might be related
more to generational differences (age
group, in our study) than to actual age.
The hypotheses this study tests, then, re-
late to possible age differences in the effects
of the arrangement of entries on finding in-
formation in a printed source. Specifically,
we first hypothesize that subjects expect to
and do find information faster in a vertical
alphabetical arrangement of short struc-
tured text entries than in a horizontal al-
phabetical arrangement. Second, we sug-
gest that when faced with an organization
other than the usual columnar style, sub-
jects become disoriented and find informa-
tion more slowly. Third, we suggest that
the age of an individual makes no differ-
ence to the initial disorientation when
faced with an unfamiliar arrangement;
that is, the proportional difference in
search times between horizontal and verti-
cal text arrangements will not be signifi-
cantly greater for older subjects than for
younger subjects. Fourth, we suggest that
library reference experience will facilitate
the search for information under both text
arrangements, thus yielding shorter search
times for those subjects with experience
than for those without such experience.

METHOD
Subjects

A total of twenty-four subjects partici-
pated in the experiment. Subjects were se-
lected on the basis of age to form two
groups of twelve subjects each. The older
group was solicited from an organization of
women university graduates. The average
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age of this group was seventy-one years,
with an age range from fifty-nine to
seventy-nine years. The younger group
consisted of twelve women students in a
school of library and information science.
The average age of the students was thirty-
three years, with a range from twenty-
three to forty-five years. For reasons of
availability, only women were invited to
participate in the study. Subjects were
screened for auditory and visual acuity at a
level sufficient to perform the task.

Subjects were further classified as either
having or not having library reference ex-
perience. Library experience was judged to
be present where there was more than two
vears professional service dealing directly
with library patrons. Five of the older
women and five of the younger women had
library experience according to this crite-
riom.

Materials

To simulate the situation of a user look-
ing for specific textual information in a ref-
erence context, an instrument was designed
that required subjects to find a particular
entry. Thesaurus entries were arranged in
two presentations: a vertical alphabetical
order and a horizontal alphabetical order
(see figures 3 and 4). Subjects were asked to
respond to five types of queries that re-
quired finding the appropriate thesaurus
term in the listing and reading a specific
item of information from the text of the en-
try (see appendix A). These queries varied

FAMILY HEALTH

text of entry

FAMILY INCOME

text of entry

FAMILY INVOLVEMENT
text of entry

Fig. 3. Example of Vertical Presentation.

Family Living

text of entry

Family Management

text of entry

FAMILY PLANNING

text of entry

in terms of what information it was neces-
sary to obtain from the entry in order to an-
swer the question. The types of query were
the same for all sheets, and the queries
themselves were identical for vertical and
horizontal arrangements of the same letter.

Entries were taken from the Thesaurus
of ERIC Descriptors, which was selected
because it contains textual information of
an appropriately simple nature in an easily
understood and relatively standard format
(see figures 5 and 6)." It was thought that
none of the subjects would be familiar with
the use of this thesaurus. In fact, only one of
the twenty-four subjects knew that the en-
tries were from the ERIC thesaurus, al-
though she had not used the thesaurus.

Entries were chosen from the ERIC the-
saurus under three randomly selected let-
ters (F, M, and U). Twenty-one entries, in-
cluding six cross-references, were chosen
for each inital letter. Entries were chosen
that would permit the composition of both
horizontal and vertical alphabetical ar-
rangements of all twenty-one entries on a
single sheet of paper. Due to the small print
in the original ERIC publications, the en-
tries were enlarged. They were then ar-
ranged in three columns for the vertical al-
phabetization and in rows of three entries
for the horizontal alphabetization. This re-
sulted in a total of six different presentation
sheets (three letters multiplied by two ar-
rangements). Page headings, footnotes,
and other identifying material were not in-
cluded in the test sheets.

FAMILY STRUCTURE

text of entry

Family Unity

text of entry

Fantasy Play

text of entry
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FAMILY HEALTH FAMILY INCOME FAMILY INVOLVEMENT

(text of entry) (text of entry) (text of entry)
Family Living Family Management Family Trees

(text of entry) (text of entry) (text of entry)
FARM VISITS FARMERS FASCISM

(text of entry) (text of entry) (text of entry)

Fig. 4. Example of Horizontal Presentation.

Unskilled Labor (1966 1980)

Use UNSKILLED WORKERS
Fig. 5. Example of a Cross-Reference (ERIC 1986).

FAMILY SCHOOL RELATIONSHIP Jul. 1986

CIJE: 243 RIE: 422 GC: 330

UF Home School Relationship
School Family Relationship
School Home Relationship

NT Parent School Relationship

BT Relationship

RT Culture Conflict
Family (Sociological Unit)
politics of Education

etc.
Fig. 6. Example of Main Thesaurus Entry (ERIC 1986).



258 Information Technology and Libraries | September 1988

Procedure

To begin the experiment, each subject
was shown a sample sheet containing an ex-
ample of a full thesaurus entry and an ex-
ample of a cross-reference, as in figure 3,
but the parts of each entry were labeled in
these examples. The subject was asked to
familiarize herself with the entries and was
encouraged to ask questions about them.
Sample questions were given so that the
subject could practice the method of re-
sponse. During the test, the labeled exam-
ples were available for further reference. It
was emphasized at the outset that what was
being tested was not comprehension or
memory but simply the speed at which they
could locate information under two differ-
ent presentations. Subjects were not told
that the presentations were in alphabetical
order, nor were they told that the presenta-
tions were horizontally or vertically ar-
ranged.

Each subject responded to five queries
about the entries on a horizontally ar-
ranged sheet and to five queries about the
entries on a vertically arranged sheet. For a
given subject, the entries on the horizontal
sheet were different from the entries on the
vertical sheet. For example, the horizontal
sheet for a given subject might contain the
entries beginning with F, while the vertical
sheet would contain the entries beginning
with M. Another subject might get “U hori-
zontal” and “F vertical,” and so on. The
presentation order was randomized so that
half the subjects in each age group received
a horizontal arrangement first and half re-
ceived a vertical arrangement first.

Each subject determined the order in
which queries were presented by selecting
successively from the five question cards for
her first arrangement. The query order se-
lected for the first arrangement was used
again for the second.

To begin the testing itself, the example
sheet was placed adjacent to the subject for
easy reference. The first test sheet was
placed in a closed folder in front of the sub-
ject. After the subject had selected a ques-
tion card, the researcher read the question
aloud. The subject could ask for clarifica-
tion or to have the question repeated or
could consult the example sheet to deter-

mine the location of similar information in
the sample entry. When the subject felt
ready to respond, she was instructed to
open the folder, locate the appropriate en-
try, read aloud the required information,
and then close the folder. Subjects were in-
structed to respond as fast as possible but to
make sure they had found the correct an-
swer. It was emphasized that the important
factor was the difference in the times be-
tween the two presentations and that the
absolute times on each were not of interest
in this study. The procedure was then re-
peated with the remaining questions for the
first sheet. The second sheet was then
placed in the closed folder, and the ques-
tions appropriate to that sheet were asked.

Times were recorded to the hundredth of
a second using a stopwatch, with timing be-
ginning when the subject opened the folder
and continuing until the subject read the
response from the sheet. If the subject
found the wrong entry, the response was
marked incorrect and the corresponding
time was not included in the analysis.
There were very few wrong answers. For
each subject, averages of response times for
correct answers were calculated separately
for the horizontal and vertical arrange-
ments.

After the test queries had been adminis-
tered, the subjects were asked to complete a
brief questionnaire (see appendix B). Sub-
jects reported their ages and any previous
library reference experience and indicated
whether they had noticed any difference in
the arrangements.

For practical reasons, the age groups
were tested in different environments, but
the methodology used was the same for all
subjects. The researchers visited each of the
older subjects in her own home at a time of
the subject’s choosing. The younger stu-
dents were tested one at a time in the office
of one of the researchers.

Results

Since the factor of greatest interest was
the effect on search times of an unfamiliar
arrangement of entries, the initial analysis
had to address the question of whether
there was a significant difference in the
search times between the horizontal and
vertical presentations. If so, then subse-
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quent analysis should consider the consis-
tency and direction of that difference, as
well as the effect of the other variables in
the experiment. The important data unit
for analysis, then, was the difference in
time for each subject rather than the actual
times themselves. This difference was cal-
culated for each subject by subtracting the
average time taken on the vertical arrange-
ment from the average time taken on the
horizontal arrangement. This difference
score was analyzed in a two-way analysis of
variance (ANOVA) in which the indepen-
dent variables were age group (older versus
younger) and order of presentation (hori-
zontal first versus vertical first). In this
analysis, comparing the times with the hor-
izontal arrangement to the times with the
vertical arrangement is accomplished by
testing the null hypothesis that the average
value of the difference score is equal to
Zero.

Figure 7 shows the average difference
scores for the two age groups. The ANOVA
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confirmed that the average difference score
was significantly greater than zero (F =
19.3; df = 1,20; p < .001; MSe = 40.2).
Performance times for both age groups
were affected equally by the horizontal ar-
rangement. That is, the difference scores
for the older group were substantially the
same as the difference scores for the youn-
ger group (F < 1, n.s.). The data show that
twenty of the twenty-four averages are pos-
itive, indicating that most of the subjects in
both groups were faster with the vertical
arrangement than with the horizontal ar-
rangement. Regression analysis confirmed
that age had no significant correlation with
difference scores. And the order of presen-
tation had only a marginal effect on the dif-
ference scores (F = 4.2; df = 1,20; p <
.06; MSe = 40.2). Subjects who faced the
vertical arrangement first were less slow
with the horizontal arrangement than sub-
jects who faced the horizontal arrangement
first. When the vertical presentation came
first, the mean difference score was 3.02

OLDER

YOUNGER

0.00

1
(V-FIRST)

2
(H-FIRST)

ORDER

DAVG i ds, between finding times for the horizontal presentation and the
vertical preseatation. ORIER (V- FIRST) and ORDER (H-FIRST) represent the groups that received the vertical

presentation first and the horizontal presentation first, respectively.
Fig. 7. Effect of Age and Order of Presentation on Difference Scores.
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seconds; whereas when the horizontal pre-
sentation came first, the mean difference
score was 8.34 seconds.

Chi-square tests were performed to de-
termine if age group, order of presentation,
or library reference experience were re-
lated either to judgment of relative ease of
use or to noticing a difference between
arrangements—and whether ease of use
and noticing a difference were related.
Most of these tests showed no significance,
except for judgment of ease of use, which
was significantly related both to age group
and to noticing a difference in arrange-
ments. Nine of twelve younger subjects
found the vertical arrangement easier to
use than the horizontal arrangement, while
only four of the twelve older subjects found
the vertical arrangement easier (x* = 4.2;
df = 1; p < .05). No subject in either group
rated the horizontal arrangement easier;
rather, the subjects who did not rate the
vertical organization easier said there was
no difference between the arrangements.
In addition, those subjects who judged the
vertical arrangement to be easier were
much more likely to have noticed a differ-
ence between the arrangements. Eleven of
the thirteen subjects who judged the verti-
cal to be easier noticed a difference be-
tween the arrangements, while only three
of the eleven subjects who rated both ar-
rangements the same in ease of use noticed
a difference (x* = 5.9;df = 1; p < .02).

DISCUSSION

The arrangement of the entries did make
a difference. Subjects found information
faster when the entries were presented in
the vertical arrangement than they did
when the presentation was horizontal, re-
gardless of any other factor. When subjects
were asked to give their opinions of the ar-
rangements, no subject judged the horizon-
tal arrangement to be easier than the verti-
cal arrangement, although thirteen
subjects found the vertical arrangement to
be easier (eleven found no difference in ease
of use). These findings support the first hy-
pothesis that people expect and are more
comfortable with a text organization that is
in vertical alphabetical columns.
_ The second hypothesis, that an organiza-
tion of text other than vertical disorients
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people and causes them to have difficulties
extracting information, is supported by the
overall slower times for the horizontal pre-
sentation. I'tis also supported by the finding
that when the horizontal presentation was
given first, the difference in scores between
horizontal and vertical was greater than for
the group where the vertical was presented
first. This suggests that there was an ad-
verse overall effect on performance from
being exposed to the horizontal arrange-
ment first. It was noted during the test ad-
ministration that those subjects who re-
ceived the horizontal arrangement first
appeared disoriented throughout the test,
even when they turned to the vertical ar-
rangement, whereas subjects who first had
the vertical arrangement did not. Subjects
who received the horizontal arrangement
first frequently did not recognize the verti-
cal order of the second arrangement, al-
though they performed faster with the sec-
ond, vertical arrangement.

Results also showed support for the third
hypothesis, that there is no effect of age
upon disorientation caused by an unex-
pected arrangement of text entries. The dif-
ference in performance times for finding
information in text organized vertically
and horizontally was the same proportion-
ately for younger people as for older. Re-
gression analysis showed no significant cor-
relation between age in years and the
average difference in scores, Age group was
not a factor in noticing a difference be-
tween the presentations. In fact, the only
area in which age group was significant
was in the articulation of a judgment re-
garding ease of use. Younger subjects were
more likely to state that the vertical ar-
rangement was easier to use, while the
older subjects were more likely to state that
both arrangements were equally easy. This
may be explained partly by a reluctance,
expressed by some older subjects, to admit
that any part of the test was difficult in any
way.

Interestingly, only fourteen of the
twenty-four subjects noticed a difference in
the two arrangements. Of these fourteen,
however, only four were able to accurately
articulate what the difference was. Two
noticed the difference during the test, and
the other two only realized it when answer-
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ing the questionnaire. Some of those who
did not accurately articulate the difference
suggested that there was no order in what
was actually the horizontal arrangement.
Others suggested that what was in fact the
horizontal arrangement differed from the
vertical in that it contained more informa-
tion.

Regarding the fourth hypothesis, prior
experience did prove to be significant in our
study. However, contrary to our expecta-
tions, in the only area where experience
was significant, the younger people with
experience performed more slowly with the
horizontal presentation than did vounger
people without experience. Experience
made no difference to the older people’s
results. It is possible that the younger
women with library experience had more
rigid expectations than the older women
with experience who had perhaps long
since tempered any rigidity through the ne-
cessity to adapt to significant changes in li-
braries over the years. It should be noted,
however, that only a rough assessment of
prior experience was made. Further inves-
tigation might provide useful insights into
the possible effects of experience in this
area.

In a larger study it might be interesting
to analyze the possible effect of the type and
order of questions. We used five types of
questions presented in a random order. Itis
possible that the type of question affected
the response times in either or both of the
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alphabetical arrangements. The responses
to questions on cross-references seemed to
come more slowly than responses to other
types of questions, perhaps because the
cross-references are smaller entries and
may be harder to find. The raw data does
show some variation along these lines, but
the number of cases is too small to be reli-
able.

In conclusion, we must reiterate that our
study was limited in its scope (only twenty-
four subjects, all women and all university
graduates) and therefore limited in the
generalizability of its results. However, our
results do indicate a significant effect of the
arrangement of entries on search times, re-
gardless of age. Several subjects needed to
be reassured between questions that the in-
formation they were seeking really was
contained on the test sheets. In a real situa-
tion, these users would not have persevered
long enough to find what they were seek-
ing. Producers of information sources and
those providing access to them might be
well advised to take note of this finding and
either format the sources in the “usual” ar-
rangement or alert potential users to the
presence of an “unusual” format. It is possi-
ble that individuals with less academic ex-
perience might experience a greater degree
of difficulty than the subjects in this study.
Further testing with larger and different
populations would be necessary to test
whether these results have a broader appli-
cability. um
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APPENDIX A. QUERY TYPES FOR TEST SHEETS
(Terms in capitals vary according to the test letter selected)

Type 1
What is the month and year beside the term MIGRANT WORKERS?

Type 2
What is the date range associated with the term FAMILY MANAGEMENT?

Type3
What is the number after the CIJE code associated with the term UNWRITTEN LANGUAGES?

Type 4
What is the FIRST RELATED term, code RT, listed under the term MIGRATION PATTERNS?

Type5
What is the BROADER term, code BT, listed under the term FAMILY STRUCTURE?

APPENDIX B, QUESTIONNAIRE—BACKGROUND INFORMATION

The [lollowing information 1s required 4in order to analyze ths
results of the information retrieval test you have just completed.

Flease do WNOT write your name anywhere on this sheet. Your

responses Will be kept confidential and separate from the oconsent
form that you aigned.

1. Please indicate your age in years, as of your last birthday.

2. (a) lave you ever worked in a library or information centre?
1ES HO

If your response to thia question is YES, please continue with
questions 2(b) - 2(d).

If your response to thia question is NO, plemse continue with
question 3.

2(b) How many years (approximately) did you work in this capaoity?

——
2(e) What position{s) did you hold? Pleass 1ist briefly.

2(d) In your position{s) did you have direct contact with the
patrons of the library or information centre?

YEs _ ' NO
3. Did you notice & difference the twe p tions?
YES NO

If YES; what was the difference?

N. Please indicate which format you found essisr to use.
FORMAT ONE __ FORMAT TWO KO DIFFERENCE

5: On the lollowing scale pleass indicate the strength of your
preference for the format you [ound easier.

2 3 L] 5
& utu- easier a lot easier

THANK YOU FOR PARTICIPATING IN THIS STUDY.



263

Smart Barcoding in a
Small Academic Library

John Buschman, Rebecca Reilly, and Ene Andrilli

This article describes the smart barcoding of the circulating collection in a
small university library with limited funds and personnel. Preliminary inves-
tigation of library literature revealed little information on such projects at in-
stitutions of similar size. Specific details of methodology are, therefore, incor-
porated so that the article may guide other libraries with restricted resources.

In the academe, August is traditionally a
time for vacations, a breathing space before
the onslaught of students in the fall. How-
ever, during August 1987 the staff of Drexel
Library at St. Joseph's University (Phila-
delphia), aided by volunteers, successfully
barcoded the entire circulating collection
of approximately 160,000 volumes. Com-
pleting this project was a triumph of hard
work and determination over heat, humid-
ity, and a host of other problems. During
the initial planning for the barcoding, the
library staff discovered few articles in the
literature on barcoding in a relatively small
library with limited resources. With this
lack of literature in mind, the authors of
this article share their experiences with
other librarians who face the task of bar-
coding their library collections. The de-
scription proceeds chronologically through
the various phases of the project. Readers
may benefit from our methods for handling
the problems we faced last summer.

St. Joseph'’s is a comparatively small uni-
versity (approximately 5,700 students) con-
ducted by the Society of Jesus (better
known as the Jesuits), one of twenty-eight
such universities in the U.S. The Jesuit or-
der is renowned for excellence in teaching
in the liberal arts tradition.

Thelibrary of St. Joseph’s has holdings of
about 220,000 volumes. The collection is
strongest in the areas of theology, philoso-
phy, and the liberal arts. In August only the
circulating collection was barcoded, not
reference books or periodicals.

It had been determined that smart bar-
codes would be used. Since these were pre-
linked to the Geac database, most of the
collection would be ready to circulate after
the completion of the project, The time-
consuming manual link-up required for
dumb barcodes was thus alleviated. Geac’s
MARC Records Management System
(MRMS) permits the production of biblio-
graphic records in MARC format. The li-
brary’s OCLC records were extracted on
tape, and the barcodes were produced by a
commerical vendor. This production also
included barcodes for Campbell Library, a
separate food-marketing library on cam-
pus. The holdings at Campbell were not in-
cluded in the August project.

The barcoding project was conducted
under unusual and somewhat stressful cir-
cumstances. The library was operating un-
der the authority of the university adminis-
tration because the library director had
retired at the end of June and the new di-
rector did not assume the position until late

John Buschman, Rebecca Reilly, and Ene Andrilli are on the staff of the St. Joseph's University Li-

brary, Philadelphia, Pennsylvania.



264 Information Technology and Libraries

August. The administration decided that
the library was to maintain its normal
schedule throughout the project, although
the stacks were closed for most of the proj-
ect’s duration. No overtime or compensa-
tory time for the library staff was permit-
ted. Therefore, barcoding took place
within regular working hours from Mon-
day through Friday, with the library closed
on weekends in accordance with normal
summer policy.

Since Philadelphia summers are hot and
humid, and the library’s air conditioning is
notoriously unreliable, arrangements were
made for extra fans to cool the stack areas
and for refreshments for the workers. Once
the dates for barcoding were determined, a
memo was circulated throughout the uni-
versity community asking for faculty and
staff volunteers to work on the project.
Shelves were read completely through once
(and in some areas twice) to ensure better

than usual accuracy in the order of the
books.

ORGANIZATION

In July the serials librarian was asked to
coordinate and plan the barcoding project
because the systems librarian and the heads
of technical and public services, all of
whom were already overburdened with
other aspects of the project. Preparations
had to proceed quickly, since nothing had
been done prior to July 1 and the project
was to begin on August 3. Two factors had
to be accounted for in planning: lack of a
stable (or highly trained) work force and
lack of prior experience with barcodes,
which arrived just before the beginning of
the project. Priorities of barcoding within
the collection had to be set, since there was
no guarantee that the project would be
completed, and it would be most desirable
to have areas of heavy use finished. Prioriti-
zation was relatively simple, utilizing cir-
culation statistics, geographic proximity of
the areas, and the past experience of the
head of circulation with inventories. The
result was a hierarchy of twelve collection
areas to be done in descending order of im-
portance.

The next step was to determine how to
divide the aisles and sections in each prior-
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ity area, since this in turn would suggest a
scheme to divide the workers among the
stacks and a method of separating the bar-
codes into discrete units for the work in the
sections. What was adopted was a map of
the twelve separate collection areas with
each row divided into halves or, in most
cases, an aisle divided into quadrants (see
figure 1). Beginning and ending call num-
bers and shelf numbers for each quadrant
were recorded on the maps for each priority
area and double-checked for accuracy.
These maps were then copied and used by
the librarians to separate the barcodes by
quadrants and then package them in order.
Those packages were then labeled by shelf
number, quadrant section (A,B,C,D con-
sistently throughout the collection), and
call numbers of the barcodes. This system
of lettering the quadrants developed from
working with the barcode sheets and
proved valuable in tracking shelves, pack-
ets, and problems in the stacks.

Next, the supervision of work and trou-
bleshooting had to be addressed. Four pro-
fessionals and two paraprofessionals were
asked to supervise sections on a rotating ba-
sis. Two to four sections would be working
at once depending on the number of volun-
teers and staff at any given time. When not
leading a team of workers, these six people
were asked to work in an ongoing section,
then switch back later—often in the same
day. Team leaders would be responsible for
their assigned sections from start to finish in
order to ensure continuity in problem-
solving and problem-recording, as well as
to keep confusion and lost barcodes to a
minimum. They would supervise the work,
distribute workers and barcode packets
through their section, and take care of any
problems. The team leaders also handled
the volunteers after the first contact and
brief training, pairing them up with experi-
enced workers.

Obviously, the entire project depended
greatly on the team leaders not only to com-
plete their sections, but to efficiently man-
age work flow, minimize disruptions, and
keep track of problems in their areas. Dur-
ing barcoding some attrition pared this
number down to three people who super-
vised the bulk of barcoding the book collec-



Smart Barcoding |

Buschman et al. 265

SECTION: Q
AISLE
7% 79 80 81 8z
o o o8 Q¢ oc ec -3 o
387 | 401 981 | 1 385 | 401 75 7%
KBS | .ABLE .E92u| .A24 .872 | .AS1Q SRElE| .M34
v.l Pt.3
A ; N A ~
1 1 1 1 ) ] ] ] 1] [}
i 0 i ] 1 ] i i I H
[~ | = 1 ] 1 | i i 1 i
§ | e | i 1 i | | | |
H
H Bl ' i | | | ] |
t e P peai pEy |
21 ;B 1 H i i i i i
2t ] 1 ] 1 i ' ] ] i
- - 1 ] i i i i [ i
L) " i ) L] ] i ' ¥ 0
4 v v V)
oA R e o o Qc oo
276 | 935 1 98 100 | 995 1 257
H2Bm .E53v .AZEB| .Al U556 (B4TW «AJS55 R34
.2 161 naz V.6
Q QA o @
Exl] 1 76 258
P51 -AS2 LH245 -A37
V.85 v.2
A~ A
R e B O L e
| H i i i P -3 I 1
o ok oo o ik o) Bl seblilodofe S
| H i et - » o u
= beoif el Bl B0 Eibpagat &) |
| P e T R BT R S :
1 1 i ot ey . i 1 r 1
1 1 1 ' 1 1 1 i i 1
w ~
Q oR oh o
9 135 135.% 412
525 987 55 Pl
08s
v.17

Fig. 1. An Aisle Divided into Quadrants.

tion. Coincidentally, that was the number
of sections most feasible to open and work
at once.

The solicitation and scheduling of volun-
teers did not proceed in such a logical man-
ner. Rather, it tended to vacillate at times.
The letters asking for work came from the
university administration. After some ini-
tial confusion on the details of time, a cor-
rection was issued, and the end policy was
that faculty, professionals, and staff were
asked to donate two hours of their time to
the project. Twelve-month (nonfaculty)
employees could use university time to
work in the library. The responses were di-
rected to the library coordinator by either
phone or mail-in form. A calendar was set
up for each day to assess the help available

per hour and the number of staff members
needed to pair up with the volunteers. This
calendar was also used to notify each team
leader of the number of volunteers and
when to expect them. It was determined to
keep the training of volunteers as brief as
ible in order not to waste work time.
Team leaders and staff workers were relied
upon to finish training and start productive
work quickly. The library coordinator met
incoming volunteers, gave the brief intro-
duction, and escorted them to the team
leaders in the stacks. Upon scheduling,
each volunteer was called to confirm time
and date of work and encouraged (if possi-
ble) to donate more time.
With these situations set, the staff sched-
ules had to be worked out. The university



266 Information Technology and Libraries |

administration chose to have the project
operate around the remaining two weeks of
summer flextime. The coordinator set out
to ask for cooperation from the various li-
brary departments in cutting regular duties
to an absolute minimum. The staff was
asked to go back voluntarily to a five-day,
eight-hour per day week. Their response
was very good. This allowed the division of
staff and student workers into teams as-
signed to sections and team leaders and the
proportional assigning of volunteers. The
barcoding work periods were generally set
from9a.m. to12p.m. and 2to 5 p.m., al-
lowing a one-hour “regular” work time to
keep up with other duties.

A series of other policy decisions was
made, built around this structure. The sec-
ond and third floors were closed to library
users. (The university administration de-
clined to close the library altogether.) One
doorguard/circulation person would re-
main downstairs. The coordinator would
handle all reference and telephone queries,
requests for books, etc., and the volunteers
as they came in. This allowed the maxi-
mum number of people to continue barcod-
ing upstairs in the stacks. The coordinator
also gathered supplies and book trucks, re-
produced forms, transported problem
books, and distributed floor fans (crucial in
August) for the same reasons. Refreshments
were ordered for the workers. Music was
played over the public address system and,
unfortunately, to the still-operating first
floor as well. The emphasis was on keeping
morale up for both staff and volunteers.

In all, the money and effort expended
were well worth the trouble. Workers had
a high time-on-task proportion, and spirits
were strong. The volunteers experienced a
more pleasant environment than expected,
so the undercurrent push for better public
relations was greatly aided while the staff
was able to work effectively well beyond
the usual time limits recommended in the
literature."

At the end of this planning process, the
staff had two days to “practice” and pre-
pare before the volunteers arrived. The
B and P sections were the top two priorities,
so team leaders were picked to experiment
on each area. The object was for team lead-
ers and staff members to familiarize them-
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selves with the process and the problems.
Most importantly, a system of handling the
problems that quickly outstripped the lim-
its of a staff-designed form had to be
worked out. Ultimately, a routine was
hoped for.

BARCODING PROJECT BEGINS

Predictably, the first day of barcoding
was chaotic. The library staff paired up,
each pair taking an envelope of previously
sorted barcodes, and the project began. An
initial adjustment was made by each pair of
workers as to who would take the books
from the shelf, who would peel the bar-
codes from the sheets, and who would ap-
ply the barcode, etc. Our instructions were
to place the barcode on the title page of
each volume, at least an inch from any edge
and without covering any printing. In most
cases this was not a problem, but some title
pages were densely printed, and there was
not much extra room for a barcode.

The real difficulties began almost imme-
diately. These stemmed from the fact that
the barcodes had been printed using the
MARC tapes of the library’s collection.
Each barcode was imprinted with a call
number, title, the name of the university, a
location indicator (STX for “stacks™ in the
case of the circulating books), and a unique
barcode number. They came in sheets of
fifty-two barcodes per sheet. The barcodes
with the location indicator other than STX,
such as REF for reference, were presorted
by the producer before they arrived at the
library. The barcodes were sorted in call-
number order so, theoretically, the workers
would have only to move along the shelves,
applying each consecutive barcode to each
consecutive book. In reality, the sorting
took into account the spacing in the call
number as it had appeared on the initial
MARC record, and the call number spacing
was not consistent in every record, There-
fore, the actual barcode sheets were not in
perfect order. There were also occasional
problems with the order of books on the
shelves. A great deal of vigilance was neces-
sary to prevent the barcodes from being
placed in the wrong books, as both the call
number and the title had to match the
book. Also, in many cases of books in series,
an insufficient number of barcodes had



been printed because of an open entry in
the MARC record. Since there are many se-
ries in the collection, this occurred fre-
quently, On the first day of barcoding,
problem books such as these were pulled
from the shelves and brought to the team
leader. Soon there were lines of workers
waiting to see the team leader and few
workers barcoding. It was obvious that an-
other system for solving problems had to be
devised. One of the team leaders hastily put
together a form for the workers to use to
write down the problems as they occurred.
The problem books were turned onto their
forward edges on the shelves, and the team
leaders would gather them after work in
the section was completed. This system was
used for the remainder of the project.

The problem form itself was simple (see
figure 2). Spaces were provided to write the
call numbers, and a check was placed in
one of four columns to indicate whether the
problem was a book with no barcode, a
barcode with no book, a call number prob-
lem, or “other.”

After the first two “practice” days for the
staff, the volunteers were scheduled to
start, The heaviest concentration of volun-
teers was expected during the first week of
barcoding. The number of volunteers de-
creased in each subsequent week, although
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several volunteers did come back more than
once. The volunteers were scheduled into
time slots of two hours. In most every case,
volunteers were paired with staff members
who could show them what to do. As the
project proceeded and the staff became
more proficient at barcoding, many staff
members came to prefer working alone be-
cause the volunteers were slower and
tended to impede progress. However, for
public relations purposes, it was advanta-
geous to the library to have the volunteers
from campus come in and see what goes on
“behind the scenes” in the library.

As the volunteers came in for their shifts,
they were given brief introductory instruc-
tions on what they would be doing. The li-
brary coordinator gave them a quick run-
down on what a call number looks like and
emphasized the importance of an exact
match between the barcode and the book.
Any subsequent questions the volunteers
had were referred to the team leader in
their assigned section.

As each section of the library was com-
pleted, the team leaders were responsible
for investigating the entries on the problem
sheets and pulling problem books from the
shelves. Many errors (e.g., barcodes that
had matches but had been missed by the
workers) were discovered and rectified at

CALL #
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DUPLICATE OTHER
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Fig. 2. Barcoding Problem Sheet.
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this time. The books without barcodes and
those with cataloging problems were gath-
ered into the upstairs seating area. After the
first run-through of all the barcodes, these
books were sorted by problem and placed
in call-number order on temporary shelv-
ing in a conference room. The flow and
number of these problems quickly out-
paced the ability of three technical services
employees to keep up. The job of clearing
those problems is, of course, an ongoing
project.

RESULTS AND RESOLUTION
OF PROBLEMS

The result of the barcoding was, on the
whole, a very pleasant surprise. Before dis-
cussing numbers and averages, a word
must be said about the definition of “apply-
ing a barcode.” By this we mean that the
sheets of barcodes and corresponding
shelves of books were worked through,
matching as many as possible to the correct
book (usually 80-90 percent), identifying
the problems, and recording and marking
them properly. In this sense, these problem
books required as much or more work than
the exact matches and thus were counted as
“applied” barcodes.

In the end, 158,219 barcodes were ap-
plied in the four weeks between August 3
and August 28. (see figure 3). This was the
complete circulating book collection. Ap-
proximately 5,750 volumes had to be set
aside for review, correction, and catalog-
ing changes. The problems generally were:
(1) books with no barcodes, (2) barcodes
with no books, (3) insufficient barcodes for
books in series, (4) incorrect or incomplete
call numbers, and (5) miscellaneous cata-
loging problems. Addressing these prob-
lems represented a second, separate phase
of the project.

Books with no barcodes were checked
against MRMS for the existence of a bar-
code. If the system indicated that one ex-
isted, the files were double-checked for the
missing label. A search was also made for
any added copies, and, if any were found,
dumb barcodes were applied. The files
were checked a third time for the missing
barcode, and if it was not found, the book
was dumb barcoded.

The process for determining why bar-
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codes existed for books not found was as fol-
lows: the MRMS record was verified, the
shelflist was examined for the number of
copies in the library, the shelves were
scanned again, and a search was made to
establish whether the label was for a dis-
carded book, one in special storage, or adu-
plicate copy.

Having an insufficient number of bar-
codes for books in series was a problem gen-
erally solved by using the original smart
barcode for the first volume, and, after in-
specting MRMS, dumb barcoding the rest
of the series. However, duplicate sets of
barcodes had been produced for some
monographic series: one set for each vol-
ume number in the series and another set
with each separate title. The technical ser-
vices department determined which set
was more descriptive of the MRMS records,
and that set of labels was applied to the vol-
umes.

For incorrect or incomplete call numbers
on the labels, the shelflist or book was com-
pared to MRMS, where the problem was
often found to be a typographical error and
was corrected.

In the category of miscellaneous catalog-
ing problems, the most prevalent difficulty
was the nontransfer of OCLC records to
Geac. Additionally, there were cases of
smart barcodes being available for books
already dumb barcoded before August.
During the project, incorrect labels were
sometimes applied and then the correct la-
bels were placed directly over them, effec-
tively obscuring the first one applied. Bar-
codes were also affixed to the wrong books
and then destroyed in the process of re-
moval. Sometimes a label was not put in the
proper edition. Also, barcodes were
printed only for the most recent edition of a
title appearing in the OCLC records.
Therefore, if Campbell Library, the
branch food-marketing library on campus,
had acquired a later copy, a barcode label
was produced for that copy rather than for
the one at the main library.

The project was finished due to a contin-
ued rise in productivity. The first week av-
eraged 82.5 be/hr (barcodes applied per
hour). Using these figures the coordinator
estimated that the project would fall short
by about 30,000 barcodes. However, that
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average climbed each week to 91 be/hr the
second week and 121 be/hr the third week
to 152 be/hr the final week (see figure 3).
The cumulative average was 106.8 be/hr.

The volunteers provided slightly less
than 30 percent of the work put into the
project. A total of 127 volunteers provided
422 hours of work. Those people who re-
turned to work again proved especially
valuable, while, as mentioned, new volun-
teers tended to slow down the very quick
staff workers. In all, the university profes-
sionals and staff provided the major pro-
portion of volunteers. Only a few faculty
(usually well-known library supporters)
came to work. A total of twenty staff mem-
bers (seventeen FTE) provided just over 70
percent (1,060 hours) of work. Four others
concentrated on cataloging and technical
services problems and fallout, and two
were at large: the door-guard/circulation
person and the coordinator.

The last set of “results” is an impression
of the costs and benefits of the project.
While the volunteers were at times mixed
blessings as workers, their help has paid ex-
cellent dividends in public relations. The li-
brary has let a great deal of the campus in
on the complexity and importance of its
work, and the completion of the project
spoke very well of the entire staff. The ac-
curacy of the application of the barcodes
has been very good as tested so far. Initial
circulation use has not yielded an unusual
nu:pber of problems. One question re-
mains: Why was the project finished when
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Drexel Library staff. They persevered
through the rough first week and kept
pushing on when the routine became a
drudge. They consistently pulled together,
adapted, and worked steadily through the
project. There cannot be enough said for
the good humor and spirit shown during
that difficult month.

It would obviously be preferable to man-
age a project of this magnitude with more
resources on hand. However, the St. Jo-
seph’s University model may benefit those
libraries with budgets that do not support
additional personnel or funds. Those who
attempt to follow our example successfully
should keep several things in mind:

(1) Enormous commitments of time and
energy will be expected from the staff.

(2) Dependence on team leaders is cru-
cial.

(3)Flexibility in the project’s organiza-
tion should be maintained.

(4) Any small effort to make the experi-
ence pleasant will heighten morale and in-
crease productivity.
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Online Subject Access

Editor’s note: The following three articles
on subject access were submitted separately
and fortuitously scheduled for publication
in this issue. They are grouped together
here for the reader’s convenience.

The percentage of subject searching of
online catalogs by patrons is high, and so is
our need to understand and improve the
ease with which patrons can conduct sub-
ject searches. The three articles that follow
all address online subject access. Each con-
tribution provides new information and/or
insight on how we can improve subject ac-
cess to library materials. Kaske’s research
investigates the fluctuation in patrons’ use
of subject searching in an online catalog
over time by analyzing a full semester of
transactions log data. He found a great deal

The Variability and
Intensity over Time of
Subject Searching in an
Online Public

Access Catalog

Neal K. Kaske

The percentage of subject searching in an
online public access catalog (OPAC) at a
university library was studied over time to
learn its degree of variability. By studyinga
full semester’s worth of transactions, it was
found that subject searching varied from a
low 0f 35 % to a high of 52 % over the weeks
of the semester. Variability for hours of the

Neal K. Kaske is on the faculty of the Graduate
School of Library Science, University of Ala-
bama, Tuscaloosa.

of variability at the one university studied.
Frost and Dede studied the level of agree-
ment between one large research library’s
use of topical and geographic subject head-
ings and the Library of Congress Subject
Headings (LCSH). They also explored the
levels of difficulty in the implementation of
autemated subject authority control and
found a surprising degree of agreement.
Markey discusses the need and advantages
of incorporating LCSH (in machine-
readable form) into online catalogs.

Each of these articles should help us pro-
vide better subject access to library materi-
als. Because we have just begun to under-
stand the problems of providing reasonable
subject access, it is encouraging to see addi-
tional research in this area. — WGP.

day ranged from 40% to 55% , and within
the days of the week variability ranged
from 44% to 64 % . A measure of intensity
of searching (mean number of searches per
hour) is presented along with methods for
noting high and low system utilization.
This research also provides management
information on the general utilization of
the OPAC studied through numerous
charts and graphs.

The primary goal of this research effort
was to learn if the use of subject searching
by patrons in an online public access cata-
log (OPAC) varied over time. The second-
ary goal was to provide the library staff
with management information about the
general utilization of the OPAC by patrons
over time. The time units selected for anal-
ysis of variability and intensity of use were
time of day, day of week, week of term, and
month of term. Variability was measured
by the percentage of shift in subject search-
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ing over time within each of the four time
units. The intensity of use of subject search-
ing was measured by the mean number of
subject searches per hour, per public ser-
vice terminal, for each of the four time
units.

The University of Alabama was the loca-
tion of this research effort. The enrollment
at the time of the study was an estimated
13,000 undergraduates and 2,500 graduate
students. The faculty numbered more than
700, and the library was employing more
than 40 professional and 60 classified staff
and about 43 FTE student assistants. The
library system is made up of the main li-
brary and four branches (business, educa-
tion, engineering, and science) under the
direct management of the dean of libraries.
The other libraries on campus (law, health
sciences, etc.) were not using the online sys-
tem at the time of this study. The holdings
in the main library and the four branches
exceed 1.5 million cataloged volumes plus
1.2 million microform units. Over 90% of
the collection was represented in the OPAC
at the time of this study.

The OPAC in use was the Virginia Tech
Library System (VTLS). The methods of
searching available to the patrons at the
time of this investigation were author, title,
subject, and call number. The VTLS sys-
tem does support Boolean searching, but
that feature was not in place at this site dur-
ing the time of this study.

Subject searches were defined as those

using the subject command (S/). Known- -

item searches were defined as those that
used either the author or title search com-
mands (A/ or T/). The call number searches
(C/) were not factored into the known-
item-to-subject-searching ratios, because
good arguments can be made for their be-
ing called subject searches or known-item
searches. For example, if a patron used a
call number search to browse a section of
the catalog, this search was a subject
search. However, if a patron was looking
for a given book (via a call number search)
to learn if the book was still out on loan,
then a known-item search was conducted.
The overall percentage for call number
seal.'chjng was very low (3% to 4%); thus,
omitting these searches when calculating
the percentage of subj ect searching did not
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appreciably affect the results. The omitting
of call number searches gives a clearer pic-
ture of the ratio of known item to subject
searching.

The data for this study were generated
by patrons searching on each of twenty-
three public terminals plus three dial-in
(telecommunications) ports. Two termi-
nals are located in each of four branch li-
braries. Fifteen terminals are positioned
throughout the five-story main library
building.

The transactions studied were those that
transpired on this VTLS system from Janu-
ary 8 through May 8, 1987. This time frame
encompasses the full spring semester from
the first day of classes to the last day of fi-
nals. The word term will be used in this pa-
per to note the spring semester studied.

RELATED RESEARCH

Past research efforts that reported the
percentage of subject searching on OPACs
have been reviewed by Karen Markey in
Subject Searching in Library Catalogs.'
Markey reports the results of eight studies
in this work; each study used sample data
for a few days or a week or two. These stud-
ies were conducted at the following loca-
tions: West Valley Community College,
University of California (both look-up and
command modes), Dallas Public Library,
Mankato State University, Syracuse Uni-
versity, Northwestern University, and
Ohio State University Library.

The research findings related in this arti-
cle are based upon a full academic semes-
ter’'s worth of data, not a sample. It is possi-
ble that the past studies would have shown
the same degree of variability within each
system as they did across systems (34% to
65 % ) if they had also studied total popula-
tions,

METHODOLOGY

The raw data for this research comes
from a VTLS statistical report, Alphabetic
Searches, which displays hourly totals for
the number of author, title, subject, and
call number searches conducted per hour,
per day, per terminal. A section from one of
the University of Alabama'’s reports is
shown in figure 1. There are other com-
mands reported on this form, but these are



not commands known or used by the pub-
lic. This report format is used for any termi-
nal (public or staff) on the system.

A machine-readable copy of this report
data was processed by a program that for-
matted the needed data into a structure
that could then be analyzed by SAS pro-
grams. One data element was created and
added during this processing. The element
was a code for the days of the week. A la-
beled example of this transaction record is
displayed in figure 2.

The independent variables for this study
were the time units: hour of day, day of
week, week of term, and month of term.
The dependent variables were the number
of author, title, subject, and call number
searches conducted per hour per public ter-
minal. Statistical tests for significant differ-
ences in the variabilility and intensity of use
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of subject searching over time were not run
because no sample was drawn. This project
studied the entire population of searches
conducted from public terminals for the
full spring 1987 semester.

RESULTS

The findings are presented in five sec-
tions. The first section provides general de-
scriptive statistics for searching by author,
title, subject, and call number. Each of the
following sections reports the percentages
of subject searching over the four time units
reported. Within each of these four sections
the intensity of subject searching is also re-
ported.

The primary goal of this research effort
was to learn whether the use of subject
searching by patrons in an OPAC varied
over time. This goal was reached, and the

DATE: 3 Oct. 87
TERMINAL: 033
HOUR A/ s/ T/ c/ W/ M/ H/ N/

10 1

11 1 1

12 3

13 3

14 1 3 1 2

15 3 4 8

16 2
TOTAL 5 10 15 3
Fig. 1. Report of Alphabetic Searches.
Terminal number 31 31 907/04/872 16 0 56 0
Hour 10 31 1007/04/872 23 0 32 1
Date DD/MM/YY 31 1107/04/872 1 0 13 0
Day code 2 31 1507/04/872 0 7 0 0
Author searches 3 31 1707/04/872 3 8 4 10
Subject searches 1 31 1807/04/872 3 1 1 0
Title searches 10 31 1907/04/872 0 4 10 0

31 2007/04/872 0 5 1 i

Call number 4
Fig. 2. Formatted Transaction Data Record.
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results will be presented in the following
sections of this paper. The secondary goal
was to provide the library staff with man-
agement information about the general uti-
lization of the OPAC by patrons over time.
This goal was reached by providing both
the findings here and by presenting many
charts and tables that record the variability
and intensity of the different types of
searching done by patrons across the cam-
pus libraries. This paper gives examples of
the charts and tables for total and subject
searches only. The library management
team was given information on each type of
search (author, title, subject, and call num-
ber) for each of the time units (hour of the
day, day of week, week of term, and month
of term). This information was for both the
variability and the intensity of use. The full
presentation of the reports given to the
management team is not included.

General

From January 8, 1987 (the first day of
classes), through May 8, 1987 (the last day
of final exams), there were 165,083
searches conducted on the public termi-
nals. The breakdown of these searches by
author, title, subject, and call number are
noted in table 1.

Table 1. Total Searches

Author 38,453 23.29%
Title 45,499 27.56
Subject 75,629 45.81
Call Number 5,512 3.34
Total 165,083 100.00 %

Making the adjustment for the call num-
ber searches (omitting them), the percent-
ages change a little for the different types of
searches. These adjusted values are shown
in table 2, which reveals that the ratio of
subject to known-item searches for the
complete term was 47.4 to 52.6. The vari-
ability and intensity of subject searching
for each of the four time units studied are
reported next.

Time of Day

Hours were used as the unit of time mea-
sured within a day. In table 3 the lowest
level of subject searching for a complete
hour is from 8:00 to 9:00 a.m. The libraries
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within this system open at 7:45 a.m. Only
full hours were analyzed; therefore, the
first quarter hour has been omitted from
the time-of-day analysis.

The time of greatest subject searching
and total searching is from 3:00 to 4:00
p.m. (See figure 3 and figure 4). Two peaks
of activity (afternoon and evening) are de-
picted in these figures. The first peak is be-
tween 3:00 and 4:00 p.m., and the second
peak comes in the evening between 7:00
and 9:00 p.m.

The percentage of variability for subject
searching over the hours of the day is
27.23% . This percentage is calculated by
using the percentage value for the highest
hour (55.19% for 8:00 to 9:00 p.m.) as a
base and subtracting the lowest value
(40.16 % for 8:00 to 9:00 a.m.) and then di-
viding the difference by the highest value.
The mathematics are as follows: 55.19 —
40.16 = 15.03; 15.05 + 55.19 = 27.23%.

Turning now to the intensity of use
(mean number of searches per hour per ter-
minal), again, there are two peaks for total
searches (note figure 5). The two peaks are
from 3:00 to 4:00 p.m. and from 7:00 to
9:00 p.m. However, in figure 6 the two
peaks are between 8:00 and 9:00 p.m. and
between 10:00 and 11:00 p.m. The key
findings here are that the mean number of
subject searches per hour goes up all the
time the library is open so that there is more
intense use of subject searching in the eve-
nings.

To measure the percentage of change in
the intensity of subject searching during the
day, the highest mean value was used as the
base. This is the same method used to calcu-
late the percentage of change for the vari-
ability of use. In this case the values
were as follows: 6.18 — 2.00 = 4.18; 4.18
+ 6.18 = 67.64% . These numbers were
taken from table 3. In the last column of
this table are the mean number of subject
searches per hour. The high value of 6.18
was for the time between 7:00 and 8:00
p-m. The low time was between 8:00 and
9:00 a.m.

The intensity measure for all searches
across the hours of the day shows the per-
centage of change to be 54.82% (11.51 —
5.20 = 6.31; 6.31 + 11,51 = 54.82%).
This percentage change in intensity of use
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Table 2. Subject to Known-Item Ratio

Author 38,453 24.1% :
Title 45,499 2.5 52.6% B
Subject 75,629 47.4 47.4 Subject
Total 159,571 100 % 100 %
Table 3. Total and Subject Searches per Hour of the Day
Mean No.
of Total Mean No. of
Total % Searches per Subject Searches
Hour Searches Subject Hour per Hour
Ta.m. 155 41.45 2.35 .95
8 3,429 Low 40.16 Low 5.20 Low 2.00 Low
9 7,313 43.51 6.92 2.90
10 10,839 40.54 8.53 3.32
11 11,376 41.01 8.64 3.44
12 11,418 44.33 9.00 3.87
1p.m 13,301 43.68 9.45 3.98
2 15,742 45.09 10.33 4.52
3 16,812 High 46.15 11.10 4.89
4 12,985 48.12 10.31 4.83
5 11,055 51.23 9.88 4.89
6 10,377 50.13 9.80 4.75
7 12,619 53.85 11.29 5.87
8 12,465 55.19 High 11.51 High 6.18 High
9 9,744 51.92 10.92 5.53
10 5,463 54.31 11.17 5.86
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Fig. 4. Total Subject Searches per Hour.

for all searches is not as great as the change
in the intensity of subject searching
(67.64 % versus 54.82%). The mean values
for both total searches and subject searches
are given in table 3.

Day of Week

The day of the week was analyzed next
for the percentage of variability (and the
intensity of use) of subject searching in the
OPAC. Table 4 provides data showing the
total number of searches, percentage of
subject searches, and the mean number of
total and subject searches per hour for each
day of the week, Clearly, Monday is the
day for the most transactions, with Satur-

Table 4. _Searches by Day of the Week

SHIHHIHHHHHT

SHUHHHHHHHHH
SHHHHHHHHE

ar 1

day having the fewest. This is due in part to
the library’s hours; the campus libraries are
not open as long on the weekends. The li-
brary hours during this study were the fol-
lowing:

Monday through Friday: 7:45 a.m. to
12:00 midnight

Saturday: 8:00 a.m. to 5:00 p.m.

Sunday: 2:00 p.m. to 12:00 midnight

Figures 7 and 8 display the number of to-
tal and subject searches per day of the
week. From these charts it is clear that the
volume of total OPAC activity across the
days of the week starts high on Monday
(32,120) and goes down all week, with the

Mean No. of Mean No. of

X Total % Total Searches Subject Searches
M‘)':d Search Subject per Hour per Hour

onaay 32,120 Hi 47.40 10.31 4.73
Tuesday 30,734 € 47.04 9.85 4.48
Wednesday 28,901 48.58 9.48 4.33
Thursday 26,978 44.81 Low 9.17 3.99
Friday 19,873 45.04 8.98 Low 3.59 Low
Saturday 10,340 Low 45.61 9.88 4.30
Sunday 16,147 54.26 High 11.38 High 6.00 High
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Fig. 5. Mean Number of Total Searches per Hour.
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Fig. 6. Mean Number of Subject Searches per Hour.

exception of Sunday (16,147), which comes
up to about the level of Friday (19,873).

When the data are normalized for the
different number of hours open per day,
only Sunday changes in the ranking from
high to low. Table 5 reports the number of
total and subject searches when normaliza-
tion factors are used. The factors used were
1.4462 for Saturday and 1.3846 for Sun-
day. The ranking of total searches from
high to low before normalization was Mon-
day, Tuesday, Wednesday, Thursday, Fri-
day, Sunday, Saturday. After normaliza-
tion the rank order was Monday, Tuesday,
Wednesday, Thursday, Sunday, Friday,
Saturday.

The percentage of variability for subject
searching over the days of the week is
17.42% ., This was caleulated by using the
percentage value for the highest day
(54.26% for Sunday; see table 4) as a base,
subtracting the lowest value (44.81% for
Thursday), and then dividing the differ-
ence by the highest value (9.45 + 54.26 =
17.42%).

When the intensity-of-use measure is cal-
culated to differentiate the days of the
week, a very different picture of library use
emerges. This picture shows Sunday as the
day of most intense use for overall search-
ing, as well as the day of most intense use
for subject searching. In table 4 the mean
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Table 5. Normalization for Hours Open

Days Total Searches
Monday 32,120

Tuesday 30,734

Wednesday 28,901

Thursday 26,978

Friday 19,873

Saturday 14,953 Normalized
Sunday 22,357 Normalized

number of total searches per day shows
Sunday with 11.38 searches per hour per
terminal, followed by Monday with 10.31.
For the intensity of subject searching, Sun-
day is also highest with 6.00 searches per
hour per terminal, followed by Monday
with4.73. Figures 9 and 10 reveal that Sun-
day is the day of the most intense use, Satur-
day also moves from seventh to fourth place
in ranking from high to low.

Table 6 gives the mean number of subject
searches per hour per terminal for the days
of the week and the percentage of differ-
ence between the days of the week. The
percentage of change for intensity of use of
subject searching in the OPAC between the
days of the week is 40.17 % . Sunday is the
high with 6.00, and Friday is the low with
3.59. All of the days differ from Sunday by
more than 20%.

Week of Term

When the data are analyzed over the
weeks of the term, a number of interesting
results appear. The peak for total searching
comes during the fifteenth week of the term
(13,157 searches), while the most intense
use of the total system comes during the sev-
enth week (11.43 searches per hour per ter-
minal per week). The second biggest week
for total searching is the fourteenth week of
the term (12,925 searches). The second

Table 6. Percentage of Fluctuation per Day

of Week
Mean No. of % of Fluctua-
Subject Searches _tion from Sunday

Monday 4,73 1T
Tuesday 4.48 25.33
Wednesday 4.33 27.83
Thursday 3.99 33.50
Friday 3.59 Low 40.17
Saturday 4.30 28.33
Sunday 6.00 High 0
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most intense week of use is the eighth week
(10.83 searches per hour per terminal per
week). Note figure 11 for a charting of the
total searches over the eighteen-week term.
Figure 12 provides an illustration of the in-
tensity of total searching on the system over
the full term. The tenth week of the term is
the lowest because it is the week of spring
break.

The most intense use of subject searching
did not come until the twelfth week of the
term (5.21 subject searches per hour per
terminal per week). Naturally, this was
also the time for the highest percentage of
subject searching. The week with the next
highest intensity of use was the eighth week
(5.15 subject searches). The third week was
a tie between weeks fourteen and seven,
each having 5.07 subject searches per hour
per terminal per week. Figures 13 and 14
graphically display these differences.

Table 7 gives the total number of
searches per week, percentage of searches
by subject, mean number of searches by
subject, and mean number of total
searches. This chart offers a summary of
OPAC use over the weeks of the term. The
five weeks of greatest activity on the system
are weeks 7, 13, 12, 14, and 15,

Month of Term

The analysis by month of term adds little
new information because the unit of analy-
sis (month) is not very finely grained. How-
ever, there are some interesting differences
between the highs and lows for the mean
number of total searches and for mean
number of subject searches, Table 8 lists the
total searches, percentage of subject
searches, and the mean number of both to-
tal and subject searches for each month of
the term. In April the greatest number
(50,523) of searches was conducted.
March, however, had the highest percent-
age (50.43%) of subject searching, with a
total of 36,197 searches. The month for the
most intense use of the total system was
February with a mean number of 10.30
searches per hour per terminal. March was
the month for the most intense use of sub-
ject searching with a mean 4.78 subject
searches per hour per terminal.

The percentage of variability for subject
searching over the months of the term was
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_17. 19% . The percentage of subject search-
ing ranged from a low of 41.76% in Janu-
ary to a high of 50.43% in March.

SUMMARY AND CONCLUSIONS

This study has shown that percentage
and intensity of subject searching in a uni-
versity library’s OPAC varies a great deal
over time. Variability in subject searching
was measured by the percentage of shift
over four time units for the amount of sub-
ject searching compared to known-item
searching. The four time units were hour of

the day, day of the week, week of the term,
and month of the term. Table 9 gives an
overview of the percentage of variability of
subject searching over the four time units.
The percentages of variability differ from a
low of 17.19% between months of the term
to a high of 33.09% between weeks of the
term.

The percentages of subject searches for
the hour of the day range from a low of
40.16% to a high of 55.19% As for the day
of week, the range was from 44.81% to
64.26% . The week of term ranged from
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Table 7. Searches per Week of Term
%
Total Subject Mean No. of Total Mean No. of Subject
Week Searches Searches Searches per Hour Searches per Hour
1 3,465 35.37 8.80 3.02
2 9,365 38.60 8.62 3.24
3 10,969 44.05 9.92 4.22
4 4,978 47.26 9.78 4.42
5 8,312 45.24 9.39 4.12
6 10,818 45.18 9.46 4.17
i 11,919 46.27 11.43 High 5.07
8 11,614 49.23 10.83 5.15
9 9,168 47.55 9.77 4.47
10 16 0.00 Spring Break 2.29 0.00
11 9,465 50.48 9.27 4.57
12 12,123 52.86 High 10.12 5.21 High
13 11,753 49.93 9.87 4.75
14 12,925 51.25 10.24 5.07
15 13,157 High 51.32 10.14 5.03
16 9,744 51.20 8.66 4.30
17 9,871 43.73 9.02 3.80
18 5,431 40.95 7.42 Low 2.89 Low
Table 8. _Searching by Month of Term
Mean No. of Mean No. of
Total Searches Subject Searches
Total % per Hour per per Hour per
Month Searches of Subject Terminal Terminal
January 28,777 41.76 9.30 3.75
February 42,663 46.60 10.30 High 4.64
March 36,197 50.43 High 9.76 4.78 High
April 50,523 49.80 9.69 4.65
May 6,933 42.21 Low 7.34 Low 2.97 Low
Table 9. Variability of Subject Searching: A Summary
Low / High % of
% Variability
t using high
Time Unit Sse-iﬂicﬁ vilue as base) Low Points High Points
27.23 8:00- 8:00-
Hour of Day 40.16-55.19 e 9:00 p.m.
Day of Week 44.81-64.26 17.42 Thursday Sunday
Week of Term 35.37-52.86 33.09 1st 12th
Month of Term 41.76-50.43 17.19 January March

35.37% to 52.86%, and the low and high
for month of term were 41.76% and
50.43 % .

The intensity of use was measured by the
mean number of total and subject searches
per hour per terminal for each of the four
time units. Table 10 shows that the greatest
percentage of change in the intensity of

subject searching was in the hour of the
day. The percentage of change was
67.64% . Thelow point of the day was from
8:00 to 9:00 a.m. (with a mean number of
subject searches of 2.00 per hour per termi-
nal), and the high point was from 8:00 to
9:00 p.m. (with a mean number of subject
searches of 6.18 per hour per terminal).
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The least variation in the intensity of
subject searching was noted over the
months of the term: May had a low with
2.97 mean number of subject searches per
hour per terminal; March had the high
with 4,78 mean number of subject searches
per hour per terminal.

The percentage of change for the day of

week was 40.17 % . Friday showed the least
intensity of use with a low of 3.59 mean
number of subject searches per terminal
and Sunday the greatest with 6.00 mean
number of subject searches per terminal.
Week of term showed a percentage
change of 44.53%. The eighteenth week
was the low point with only 2.89 mean
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number of subject searches per hour per
terminal. The highest week of the term was
the twelfth week with 5.21 mean number
of subject searches per hour per terminal.

Summary data for all searching are given
in Table 11. Clearly, hour of the day shows
the greatest percentage change for all
searches (54.91 % ). The high point was be-
tween 8:00 and 9:00 p.m. (with 11.51
mean number of total searches per hour per
terminal), and low point was between 8:00
and 9:00 a.m.(with 5.20 mean number of
total searches per hour per terminal). The
time unit to show the least percentage of
change for total searching was day of the
week. This percentage of change in inten-
sity was only 27.42 % ; Friday was the low
day (with 8.26 mean number of searches
per hour per terminal), and Sunday was the
peak day (with 11.38 mean number of
searches per hour per terminal).

Data for the week of term showed a vari-
ability in the intensity of all searching of
35.08% (with 7.42 mean number of
searches per hour per terminal during the
eighteenth week for the low, to a high of
11.43 mean number of searches per hour
per terminal for the twelfth week of the
term).

The variability in intensity of all search-
ing over the months of the term was mea-
sured to be 28.74%. The high point was
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during February, when the mean number
of total searches per hour per terminal was
10.30. The low point was May with only
7.34 total searches per hour per terminal.

The primary goal of this research was to
learn if the use of subject searching by pa-
trons in an OPAC varied over time. The
findings of the study clearly show that there
is a great deal of change over different time
units in both the percentage and the inten-
sity of use of subject searching. The second-
ary goal was to provide the library staff
with management information about the
general utilization of OPAC by patrons
over time. These goals have been reached
by the many displays of data showing the
variability and the changes in intensity of
subject searching over time. This informa-
tion can be used to make scheduling and
staffing decisions, to manage the load on
the OPAC, and to assess the location and
relocation of terminals throughout the li-
braries in the system.

GENERALIZATIONS
OF THE FINDINGS

This research made use of a population of
data. All the searches done on the Univer-
sity of Alabama’s OPAC via public termi-
nals during the spring 1987 semester were
analyzed. To generalize past this one term
or to other universities and OPACs would

Table 10. _Intensity of Use of Subject Searching: A Summary

Low / High % of
Mean No. Change in the
of Subject Intensity (using
Time Unit Searches high value as base) Low Points High Points
Hour of Day 2.00-6.18 67.64 8:00 a.m. 8:00 p.m.
Day of Week 3.59-6.00 40.17 Friday Sunday
Week of Term 2.89-5.21 44.53 18th 12th
Month of Term 2.97-4.78 37.87 May March
Table 11. _Intensity of Total Searching: A Summary
Low / High % of
Mean No. Change in the
of Total Intensity (using
Time Unit Searches high values as base) Low Points High Points
Hour of Day 5.20-11.51 54.91 8:00 a.m. 8:00 p.m.
Day of Week 8.26-11.38 27.42 Friday Sunday
Week of Term 7.42-11.43 35.08 18th 12th
Month of Term 7.34-10.30 28.74 May February




be unwise because other studies need to be
conducted that make use of a whole popu-
lation of data. Care should be taken, how-
ever, when using only sample data of
OPAC use. Depending on sample data (a
few days or a week or two out of a term)
may be unwise because of the high levels of
variability and intensity of searching found
by this research. There is every reason to
believe that such variability will be found
in other libraries. The measure for the in-
tensity of use also shows a great deal of
change over the different time units stud-
ied, underscoring the need to use popula-
tion data and not sample data wherever
possible. It takes little extra programming
time to provide total information; it does
take additional computer and interpreta-
tion time to process a population of data.
Library managers need and deserve as
complete information as possible for use in
decision making.

RECOMMENDATIONS
FOR FUTURE RESEARCH

Additional research is needed to learn if
there is variability across academic terms
and between university libraries in the use
of subject searching by patrons on OPACs.
It would be ideal to study the use of the
same OPAC across different university li-
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braries and across different types of li-
braries as well as between the branch li-
braries of any one university library
system. These studies should run for a full
academic year or longer.

The relationship between OPAC use and
the circulation of library materials for
home use should be studied for a full aca-
demic year too. It is clear that there are re-
lationships between use of catalogs by pa-
trons and their checking out materials for
home use. What these relationships are and
if they change over the academic year (and
in what way) is unknown,
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Subject Heading
Compatibility between
LCSH and Catalog Files
of a Large Research
Library: A Suggested
Model for Analysis

Carolyn O. Frost and
Bonnie A. Dede

Assigned topical and geographic subject
headings from a sample of 3,814 biblio-
graphic records in the University of Michi-
gan Library’s catalog were analyzed to de-
termine the degree of match with LCSH,
10th edition and to identify types of head-
ing conflicts that lend themselves to auto-
mated subject authority control. The find-
ings showed a surprising degree of
agreement: 44 percent of headings
matched LCSH 10th completely. For head-
ings without subdivisions, the match was
88.4 percent. Since 93.6 percent of the topi-
cal subdivisions that did not match LCSH
were found on the free-floating lists, some
consideration should be given to develop-
ing a machine-readable file of free-floating
subdivisions for matching purposes.

During the past few years advances in
automated systems for creating and main-
taining subject authority files have made
available machine-readable subject au-
thority records as a part of the Library of
Congress’” MARC Distribution Service.'
Theservice began in April 1986 with an ini-
tial file of approximately 150,000 records in
the USMARC authority format and a
weekly tape. At the time of this writing, ap-
proximately 162,000 records are in the file,*

Such developments promise more effi-
cient control of the mechanical processes
needed to update and control files and offer
long-term cost benefits by providing li-

Carolyn O. Frost is on the faculty of the School of
Information and Library Studies and Bonnie A.
Dede is a member of the library staff at the Uni-
versity of Michigan, Ann Arbor.
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braries with a file of machine-readable sub-
ject authority records. However, the power
of these capabilities will depend on how
easily a library’s file will lend itself to auto-
mated control.

Some problem areas become immedi-
ately apparent. For example, the Library
of Congress Subject Headings (LCSH) is
limited by the types of matches it can pro-
vide for individual libraries” files. A large
number of terms are not enumerated in
LCSH but are authorized to be added by
the cataloger, as are many headings that
name geographic regions or ethnic groups.
In addition, the LC file will not include
records for subdivisions, unless the heading
occurs with a subdivision in LCSH. Autho-
rized “free-floating” and pattern subdivi-
sions allow new headings to be created by
the cataloger. There are about 3,000 such
subdivisions.® A related problem is the geo-
graphic areas that may be added as subdivi-
sions to main headings.

At present, however, there is a mecha-
nism for online control of subdivisions if the
library or a vendor uses a “parts matching”
process and adds the subdivisions to its file.
For example, if the heading “Folk drama—
United States—Bibliography” is not found
on the LC tape but the parts are present in
other headings, the system assumes that
this assigned heading is an authorized new
combination and can add it to the authority
file. An additional means for automated
control of subdivisions could be created if
finite lists, such as the “Free-Floating Sub-
divisions” in the LC Subject Cataloging
Manual: Subject Headings (SCM:SH),
were used as a machine-readable source of
matching parts.

A more difficult problem occurs when
LC invalidates an LCSH term and creates
more than one valid heading, as in the case
of invalidating Negro and establishing
Blacks for use in a worldwide context and
Afro-Americans for use only in a U.S. con-
text. For this type of change, the contents of
the bibliographic record—and in some
cases the item itself—must be examined to
determine the correct subject term. This
judgment can be made either bay a library’s
cataloging staff or by a vendor.” The appro-
priate decision must first assess the extent of
such changes and the relative costs of in-



house versus vendor services.

As they plan for the selection, implemen-
tation, and management of online subject
authority control systems, libraries must
consider the extent to which their manual
catalog headings are consistent with the au-
thorized LC headings found in the
machine-readable LC Subject Authority
File (SAF). This study, conducted in
1986-87, examined a sample of subject
headings from the catalog of the University
of Michigan Library to determine

(1) the extent of catalog headings
matching those in the LCSH, 10th edition;

(2) how easily conflicting headings can
be converted through automated authority
control; and

(3) which conversions require human
judgment and intervention. The study also
attempted to identify levels of difficulty in
implementing automated subject authority
control, to determine the extent to which
these levels are present in the file of a large
research library, and to offer a model for
analysis of subject files. Such a model
should be of value to other libraries gather-
ing information and making decisions for
implementing automated authority sys-
tems.

PREVIOUS STUDIES

In another discussion, Markey consid-
ered the MARC format for subject authori-
ties and its implications for use in online
public catalogs.’ Ludy compared the per-
centage of exact matches of topical head-
ings between the LC SAF and the Ohio
State University’s online catalog.” O’'Neill
examined errors in subject-heading fields of
a sample of OCLC records and identified
four major categories of inconsistencies be-
tween an assigned heading that had been
normalized for automatic processing and
an established heading.® Most of O'Neill’s
error categories can be addressed with rela-
tive ease by present automated authority
control systems.

This study further develops the type of
analysis begun by O’Neill and Ludy anq fo-
cuses on identifying heading conversions
requiring human judgment. To our knowl-
edge, no studies similar in scope and focus
have appeared in the professional litera-
ture, although much emphasis has been
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placed on the importance of subject author-
ity control in library catalogs. However,
two models do exist from internal research
conducted at the University of Michigan
Library. In 1985-86, staff members carried
out two studies describing the nature and
content of the library’s name and subject
authority files."” In the subject authority
analysis, headings were examined to deter-
mine congruence with LCSH and with the
library’s MARC bibliographic records in
RLIN. The studies were conducted to make
decisions for providing an online authority
file and automated authority control in
Michigan’s integrated library system.

RESEARCH DESIGN
AND IMPLEMENTATION

General Research
Questions Addressed

The study’s objective was to determine
characteristics of assigned subject headings
and LCSH that will influence the feasibil-
ity of automated subject authority systems.
We assume that the availability of LCSH in
machine-readable form through the distri-
bution of LC SAF, combined with auto-
mated subject authority control systems
available from vendors, offers great poten-
tial provided that the following questions
are considered:

(1) Towhatextent will the subject head-
ings in the library’s manual file match di-
rectly with the LCSH 10th edition?

(2) To what extent can headings that do
not match LCSH be converted through au-
tomated means, e.g.:

(a) When heading changes do occur, to

what extent will they be on a one-to-one

basis? (I.e., term A can be replaced di-

rectly with term B, thus facilitating

global changes.)

(b) To what extent can terms that do not

match LCSH be converted from a read-

ily available list that can form the basis
for a machine-readable file?

(c) Towhat extent can terms that do not

match LCSH be converted from cross-

references to valid terms already present
on the LC SAF tapes?

(3) To what extent will a reconciliation
of nonmatching terms require human in-
tervention?
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Sample Characteristics,
Population, and Size

The sample was pulled from the Univer-
sity of Michigan Library’s union shelflist,
with the following categories excluded:

(1) local or specialized subject headings

(e.g., MeSH),

(2) all Dewey classified items,

(3) literature,

(4) microforms,

(5) spoken books,

(6) Braille, and

(7) incunabula.

From a measurement of the union catalog’s
870 drawers, the total population was esti-
mated to be 2,338,072 records. After the re-
moval of 521,925 records classed in litera-
ture and the 75,500 in other excluded
categories, the total sampling population
was 1,740,647, A sample of 2,401 was de-
cided upon to give a 95% confidence level
and an error rate of 2% . The records from
the sample yielded 4,264 assigned subject
headings.

The number of cards in the library’s pub-
lic catalog is estimated to be 10 million,
representing a collection of approximately
6 million volumes. The library’s integrated
library system will include automated au-
thority control and will be implemented in
1988.

Gathering the Sample

After a random start was chosen, cards
were pulled from the shelflist at 7.25-inch
intervals and then photocopied onto coding
sheet forms, Cards produced from the
RLIN system (including OCLC records
tapeloaded into RLIN) were searched on
the RLIN database. Shelflist cards were
checked against the main entry cards in the

public catalog for congruence of subject
headings.

Coding and Data-Gathering Procedures

A data sheet was created for each subject
heading. The total number of data sheets
analyzed (including 120 records with no
subject headings) was 4,384. The heading
analysis was limited to topical (MARC tag
650) and geographic (MARC tag 651) sub-
jects only. We noted the presence of names
of persons, corporate bodies, conferences,
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and uniform titles but did not include these
in our analysis since these are contained (or
could potentially be included) in the LC
Name Authority File. A total of 3,814 topi-
cal and geographic assigned subject head-
ings were analyzed.

For each record analyzed, the following
information was recorded on coding sheets:

Text of main headings and subdivisions.

For main headings, a designation of
whether it was a topical, geographic, or
name heading.

For topical and geographic headings, pres-
ence of match against LCSH 10th (in-
cluding supplements beginning with
1985).

If not found in LCSH 10th, presence of
match in the 9th or 8th editions.

A designation of whether the heading was
listed as “Direct” or “Indirect” in LCSH.

For first listed subject headings, the local
call number was recorded. (Note: Call
numbers are assigned by catalogers on
the basis of the first subject heading
only.)

A designation to indicate presence of a sug-
gested LC classification number given in
LCSH in parentheses after the subject
heading.

For headings found only in the 9th or 8th
editions, the type of change was coded
(e.g., a one-to-one match, two or more
headings collapsing into a new heading,
ete.).

If a heading change occurred, LCSH 10th
was checked for the presence of a cross-
reference linking the old and new head-
ings.

Subdivisions were coded to note: abbrevia-
tions on the record (e.g., “Hist.”);
whether topical/form (e.g., “History and
criticism,” “Bibliography™), geographic
or chronological subdivision presence of
match with LCSH 10th (only if preceded
by a main heading found in LCSH 10th).

Topical/form subdivisions were checked to
note: presence of match in the “free-
floating” and other pattern subdivision
lists in the SCM:SH; whether the
SCM:SH listed the subdivision as being
“Direct” or “Indirect.”

In a pilot study, students in a Subject Ac-
cess Systems course coded a sample of 260



records. Students’ evaluations and recom-
mendations helped refine the coding sheets
used in the study. Students recruited from
the University of Michigan’s School of In-
formation and Library Studies and the two
coinvestigators of the project coded the re-
maining data used in the study.

FINDINGS

General Characteristics
of the Sample

Some general characteristics of the sam-
ple are shown in table 1.

Records in the sample contained from
0 to 10 subject headings. The average num-
ber of subject headings for all of the records
analyzed was 1.8." There were 120 records
without headings. For the records contain-
ing headings, the average number of head-
ings was 1.9,

Fifty-six percent of headings occurred on
the library’s RLIN MARC records.

Subdivisions

It can be seen that over two-thirds of the
geographic and topical main headings had
subdivisions and that 63.2 % of the subdivi-
sions were topical or form. However, only
17.8% of the 2,352 topical/form subdivi-
sions were unique. Seventy-two percent of
the topical subdivisions appeared as the
first subdivision, 20.8% as the second,
6.6% as the third, and 0.4 % as the fourth.

While the geographic subdivisions con-
stituted 29% of the total subdivisions, only
24.6% of these were unique. Seventy-seven
percent appeared as the first subdivision,
22.3% as the second, and 0.3% as the
third.
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Direct/Indirect Headings

Authorization for the cataloger to add a
geographic subdivision after a main head-
ing is indicated in LCSH by the terms “Di-
rect” or “Indirect.” Topical/form subdivi-
sions indicated as “Indirect” are also
capable of further geographic subdivision.
Sixty-one percent of the topical main head-
ings found in the 8th, 9th, and 10th editions
of LCSH were direct or indirect, but only
29.9% actually had such subdivisions in the
library’s bibliographie file.

Over 99% of the direct and indirect
headings were indirect. (Note: The study
also discovered 17 topical headings which
are neither direct or indirect but which had
geographic subdivisions supplied without
authorization.)

Number of Subdivisions per Heading

Forty-three percent of the assigned head-
ings had one subdivision, and 20% had
more than one subdivision. In the case of
headings with two subdivisions, geo-
graphic and topical headings showed sub-
stantial differences. For topical headings,
only 15.3% of the total had two subdivi-
sions, but for geographic headings, this was
true for 39.4%.

Sixty-one percent of the topical subject
headings contained subdivisions, with an
average number of 1.4 subdivisions. In
sharp contrast, 94.5% of the geographic
headings had subdivisions.

Order in Which Headings Were Listed
on the Bibliographic Records

In terms of the order in which headings
were listed as tracings on the library’s bib-

Table 1. Characteristics of Sample Population
Topical main headings ng}b (3-33 of 4,384)
Geographic main headings »5 .,; (764 of 4,384)
Name main headings 10. (450 of 4,384)
Topical and geographic headings with subdivisions 67.9% (2,590 of 3,814)
Topical and geographic headings with no subdivisions 32.1% (1,224 of 3,814)
Topical subdivisions %f% (%’352 Og 3,724)
Geographic subdivisions e ( aggg Uf gﬂz‘l)
Chronological subdivisions G aphicsubdi nle (288 of 3,724)
W LR ings (i.e., capable E

D::;;:ﬂ or “Indirect” topical headings (i p geogr 615% (1,876 of 3,050)
Topical headings actually containing geographic subdivisions ﬁg? {g']fg Df_ 3,050}
“Indirect” topical subdivisions 6% (272 of 2,352)
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liographic records, 53.5% were listed first,
29.2% were listed second, 11.7% were
listed third, 3.8 % were listed fourth, and
1.1% were listed fifth. The remaining cate-
gories sixth through tenth were each less
than 1%.

HEADINGS THAT MATCH LCSH 10TH:
EXACT MATCH OF COMPLETE
HEADING

Research Question

What is the overall percentage and num-
ber of direct matches between the subject
headings in the library’s bibliographic rec-
ords and the machine-readable headings on
the LC SAF (as represented by LCSH 10th
edition)?

Forty-four percent of all the topical and
geographic headings in the sample
matched LCSH exactly (see table 2). Since
LCSH does not supply all possible subdivi-
sions and since headings with subdivisions
are thus a potential source of nonmatching
terms, we were particularly interested in
determining the extent to which combina-
tions of main headings and subdivisions
were already enumerated in LCSH and
thus could be drawn directly from the LC
SAF. As we expected, most of the headings
that matched LCSH (64.5%) were main
headings without subdivisions. For the
32% of topical and geographic headings

/| September 1988

with no subdivisions, the rate of match was
very high: 88.4%. By comparison, only
23% of the headings with subdivisions
matched LCSH exactly.

Topical Headings

Forty-seven percent of all topical head-
ings matched LCSH (see table 3). While
34.9% of the topical headings matched
LCSH exactly and had no subdivisions, this
was true for only 11.8% of the topical
headings matching LCSH that had subdivi-
sions. For the 38.7% of topical headings
with no subdivisions, the rate of match was
90.1% . For the 61.2% of topical headings
with subdivisions, 19.3% matched LCSH
exactly.

These findings differ markedly from Lu-
dy’s comparison of Ohio State’s online bib-
liographic file (LCS) of 410,000 subject
headings with the LC SAF. In this study,
only 10% of the LCS topical subject head-
ings were an exact match of SAF, However,
an additional 54 % of headings with subdi-
visions matched SAF main headings.” An
even smaller degree of match was found in
Markey and Vizine-Goetz’ preliminary
analysis of assigned subject headings from
bibliographic records in the OCLC union
catalog. They found that “less than one half
of one percent exactly matched an LCSH
subject heading.”™"

Table 2. Match of Complete Heading with 1.CSH 10th

Topical and geographic headings matching LCSH 43.9% (1,676 of 3,814)
Topical and geographic headings matching a subdivided LCSH heading  15.6% (594 of 3,814)
Topical and geographic headings matching an unsubdivided LCSH head-

ing 28.4% (1,082 of 3,814)
Topical and geographic headings matching LCSH which are subdivided 35.4% (594 of 1,676)
Topical and geographic headings matching LCSH which are not subdi-

vided 64.6% (1,082 of 1,676)
Topical headings matching LCSH 85.1% (1,426 of 1,676)
Geographic headings matching LCSH 14.9% (250 of 1,676)
Subdivided topical and geographical headings matching LCSH 22.9% (594 of 2,590)
Unsubdivided topical and geographic headings matching LCSH 88.4% (1,082 of 1,224)
Table 3. Matches of Complete Topical Headings with LCSH 10th
Topical headings matching LCSH 46.7% (1,426 of 3,050)
Topical headings matching subdivided LCSH headings 11.8% (361 of 3,050)
Topical headings matching unsubdivided LCSH headings 34.9% (1,065 of 3,050)
Subdivided topical headings matching LCSH 19.3% (361 of 1,868)
Unsubdivided topical headings matching LCSH 90.1% (1,065 of 1,182)
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Table 4. Matches of Complete Geographic Headings with LCSH 10th

Geographic headings matching LCSH 32.7% (250 of 764)
Geographic headings matching subdivided LCSH headings 30.5% (233 of T64)
Geographic headings matching unsubdivided LCSH headings 2.2% (17 of 764)
Subdivided geographic headings matching LCSH 32.3% (233 of 722)
Unsubdivided geographic headingsmatching LCSH 40.5% (17 of 42)
Table 5. Match of Heading Components with LCSH 10th

Main heading components matching LCSH 87.7% (3,346 of 3,814)
Topical main heading components matching LCSH 92.9% (2,384 of 3,050)
Geographic main heading components matching LCSH 67.0% (512 of 764)
Subdivision components matching LCSH 31.2% (1,162 of 3,724)
Topical subdivision components matching LCSH 35.2% (829 of 2,352)
Geographic subdivision components matching LCSH 11.6% (126 of 1,084)
Chronological subdivision components matching LCSH 71.9% (207 of 288)

Geographic Headings

While only 2.2% of the geographic
headings without subdivisions matched
LCSH exactly, 30.5% of the geographic
headings with subdivisions matched
LCSH. Almost a third (32.3%) of the geo-
graphic headings with subdivisions
matched LCSH exactly (see table 4).

HEADING COMPONENTS
THAT MATCH LCSH 10TH

Main Heading Components
Matching LCSH 10th

The previous discussion looked at
matches of complete headings. In addition,
the data were analyzed to determine the
degree of match on components of head-
ings, i.e., matches on main heading ele-
ments and matches on subdivision elements
(see table 5).

The degree to which topical and geo-
graphic main heading components
matched LCSH 10th was 87.7%, a per-
centage almost identical to that mentioned
earlier for main headings without subdivi-
sions (88.4%). For topical main heading
components the degree of match was
92.9%. We expected a lesser degree of
match in the case of geographic main head-
ings that can be supplied by the individual
cataloger as needed by following AACfIlZ
and are therefore less subject to control in
an authorized list. In fact the findings
showed a match of 67% .

The above figures apply
headings in the sample and

to all main
thus include

both headings with subdivisions as well as
headings without subdivisions.

Subdivision Components
Matching LCSH 10th

The study found 31.2% of all the subdi-
visions matched LCSH. Thirty-five percent
of the topical subdivisions matched LCSH,
while this was true for 11.6% of the geo-
graphic subdivisions and 71.9% of the
chronological subdivisions. (Note: Head-
ings with a main heading not matching
LCSH were not coded further for LCSH
subdivisions.)

Match of LCSH Subdivisions
with the Free-Floating Lists

Twenty percent of all the subdivisions
were found both in LCSH 10th and in the
free-floating lists. Thirty-one percent of the
topical subdivisions were in both lists. The
topical subdivisions enumerated in LCSH
for the most part reflect subdivisions al-
ready authorized by the free-floating lists:
89.5% of the topical subdivisions found in
LCSH were also on the free-floating lists.
Only 3.7 % of the topical subdivisions were
in LCSH but not on the free-floating lists;
this was true for 70.1% of the chronologi-
cal subdivisions.

HEADINGS NOT
MATCHING LCSH 10TH
Research Question

What is the number and percentage of
nonmatching headings?
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Fifty-six percent of the complete head-
ings conflicted in some way with LCSH
10th (i.e., either the main heading or subdi-
vision did not match). While only 12.3% of
the topical and geographic main heading
components were not in agreement with
LCSH, 68.8% of the subdivisions did not
match (see table 6). Those main heading
components that conflicted were largely
geographic: almost one-third (33.0%) of
the geographic main headings did not
match LCSH, while this was true for only
7.1% of the topical headings.

CONFLICTING HEADINGS
THAT CAN BE
CONVERTED THROUGH
AUTOMATED SYSTEMS

Research Question

What is the degree and number of non-
matching headings that can be converted
through automated means, that is:

(a) headings with “see” cross-references
in LCSH 10th, or

(b) headings on lists that could form the
basis for a machine-readable file to be used
for matching?

Main Headings with

Cross-References

Headings without a direct match in the
LCSH 10th edition but with “see” refer-
ences linking the old and new headings
would constitute a category of headings
that could be brought under control in au-
tomated systems. “See” references were
provided for 27.4 % of the conflicting head-
ings and for 39.9% of the headings with

Table 6. Headings Not Matching LCSH 10th
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changes found in LCSH 10th. Forty-one
percent of the conflicting headings were
found in the 8th or 9th editions of LCSH
but had no cross-references.

Abbreviategd Subdivisions

In our coding, headings with abbrevi-
ated subdivisions were counted as matches
if the full subdivision matched LCSH 10th,
but we recognize that these subdivisions do
not actually constitute direct matches of
LCSH 10th. The subdivisions with abbre-
viations constituted only 9.6% of the total
number of subdivisions. This figure be-
comes even more encouraging in view of
the fact that only 8.4% of the abbreviated
subdivisions were unique.

Conflicting Subdivisions Not in
LCSH but on the Free-Floating Lists

Since LCSH does not enumerate all of
the topical subdivisions in combination
with main headings, the lists of free-
floating subdivisions found in LC’s
SCM:SH can serve as a source for topical
subdivisions not found in LCSH. These lists
will be primarily of value for topical subdi-
visions, since 99.8% of the subdivisions
found on the free-floating lists were topi-
cal.

The likelihood of a topical subdivision
appearing on the free-floating lists was very
high: 92.1% of the topical subdivisions
were on these lists, while this was true for
only less than 2% of the chronological sub-
divisions. Thus, the free-floating lists were
indeed a likely source for topical subdivi-
sions not matching LCSH. While almost

Complete topical and geographic headings not matching LCSH 56.1% (2,138 of 3,814)
Main heading components not matching LCSH 12.3% (468 of 3,814)
Main heading components not matching LCSH 10 but found in LCSH 9

or8 46.8% (219 of 468)
Main heading components not matching LCSH 10 but with “see” refer-

ences in LCSH 10 27.4% (128 of 468)
Main heading components not in LCSH 8, 9, or 10 6.5% (249 of 3,814)
Subdivision components not matching LCSH 68.8% (2,562 of 3,724)
Topical subdivision components not matching LCSH 64.7% (1,522 of 2,352)
Geographic subdivision components not matching LCSH 88.4% (958 of 1,084)
Chronological subdivision components not matching LCSH 28.1% (81 of 288)
Topical subdivision components not matching LCSH but on free-floating

lists 94.6% (1,424 of 1,522)
Topical subdivision components neither in LCSH nor on free-floating lists ~ 4.2% (98 of 2,352)




two-thirds (64.7%) of the topical subdivi-
sions were not in LCSH, 93.6% of these
conflicting topical subdivisions were on the
lists. These constituted 38.2% of the total
subdivisions, and while they are not direct
matches with LCSH, they are relatively
amenable to control since “matching” lists
could be constructed.'* In sharp contrast,
less than 1% (0.7%) of the conflicting
chronological subdivisions were found on
these lists.

CONFLICTING HEADINGS
REQUIRING HUMAN
INTERVENTION

Headings from the 9th
and 8th Editions

While it is theoretically possible to use
previous editions of LCSH as a list from
which automated conversions could be
made, the likelihood is that such changes
will be made through human intervention.
Still, these changes can be made more easily
than is the case where headings are not
found in any source.

A little less than half (46.8 %) of the main
headings not matching LCSH 10th edition
were found in the 9th or 8th editions, with
the majority of these (79.0 %) appearing in
the 9th edition. While 53.2% of the con-
flicting headings were not in any LCSH
edition, it should be noted that 41.0% of
these nonmatching headings did appear in
the 10th edition in a slightly altered form,
mostly notably as pattern headings, as with
the 9th edition heading “Jews in Canada”
appearing in the 10th as “Jews—Canada.”

As expected, there was a higher percent-
age (55.1% ) of conflicting topical headings
found in previous editions than was true for
geographic headings (39.7%).

Types of Changes from
8th or 9th to 10th

Nonmatching headings found in earlier
LCSH editions were analyzed to determine
how easily they could be converted to an
authorized form. The type of conversion
lending itself best to automated conversions
is one involving a one-to-one change, as, for
example, from “Mohammedans” to “Mus-
lims.” We were encouraged to discover that
the majority (59.0%) of all the conflicting
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headings were one-to-one changes. Of the
one-to-one changes in the topical headings,
83.2% were unique. This was true for only
34.5% of the one-to-one changes in geo-
graphic headings. .

The other types of heading changes are
more problematic and would require hu-
man judgment for conversion, but they
were relatively infrequent. Less than 5% of
the conflicting headings were canceled and
not replaced by any other heading. The
same percentage applied to headings can-
celed and records split between two or
more new headings, e.g., “Nurses and
Nursing” becomes “Nurses” and “Nursing.”
Other problematic categories posed even
less of a threat. There was only one occur-
rence of a heading that continues but also
has some records split off into a new head-
ing, e.g., “Molecular spectra” becomes
“Molecular spectra” and “Molecular spec-
troscopy.” There were zero occurrences of
two or more headings collapsing into a new
heading.

Less than a third (31.4 % ) of the conflict-
ing headings were not found in any form in
any edition of LCSH. When taken in the
context of the total number of headings, the
conflicting headings appear even less for-
midable. Of the total 3,814 headings, even
the one-to-one changes constituted only
7.2% of the sample. The headings not
found in any form in any edition of LCSH
are 3.9 % of the total. The remaining cate-
gories are each less than 1%

Research Question

Which conflicting headings requiring
human intervention will be most difficult
to convert, due to the complexity of the
heading change or the absence of a source
list?

Main Headings Not
Found in Any Edition

As stated earlier, the analysis of heading
changes showed that 31.4 % of the conflict-
ing main headings were not found in any
form in any edition of LCSH; this repre-
sented 3.9 % of the total headings.

Subdivisions Neither in LCSH
nor on Free-Floating Lists

Subdivisions not found in neither LCSH



296 Information Technology and Libraries

or on the free-floating lists are not an easily
controllable category, since no finite source
list can be used for matching. For the 2,352
topical subdivisions, however, few prob-
lems will be posed since only 4.2% were
neither in LCSH nor the free-floating lists.

Conflicting Headings Resulting
from Data Input Errors

Only 30 conflicting headings (0.8%)
were found to contain data input errors re-
sulting from either manual typing or from
OCLC or RLIN input. Twenty-six of these
involved spelling, punctuation, or capital-
ization, while only 4 were more substantive
errors, such as missing words or incorrect
heading formation. Twenty-one of the
cases occurred with a main heading."

CLASSIFICATION MATCH

The suggested LC Classification num-
bers attached to some L.C subject headings
could be of potential value in an online au-
thority file that directed users from subject
headings to corresponding classifications.
In our study, we were interested to see the
extent to which the call number from rec-
ords in the bibliographic file matched the
suggested LC classification as indicated in
LCSH for main and subheadings.

Headings were analyzed for classifica-
tion match between the local call number
and the suggested LC number in LCSH.
The analysis applied to headings that were
listed first on the bibliographic records and
were not analytic. As stated earlier, over
half (53.5%) of the headings in our study
were listed first. Over three-fourths
(76.2%) of the eligible headings had a clas-
sification match. There were no substantial
variations between topical (76.0% ) and ge-
ographic (80.8% ) headings.

The average number of subject headings
for each LC broad class ranged from 1.4 for
tlhg A’s to 2.6 for the U’s, with an average of

SUMMARY
Purpose and Scope of the Study

As libraries plan for the implementation
of automated subject authority control, it
will be necessary to determine which areas
of subject authority control lend themselves
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best to automated processes and which re-
quire human intervention. To provide a
model for gathering data needed for such
an assessment, this study sampled the bib-
liographic files at the University of Michi-
gan Library to determine the extent to
which topical and geographic headings
matched headings in the Library of Con-
gress Subject Headings (LCSH) 10th
edition—and thus matched the L.C Subject
Authority File (SAF)—and analyzed the in-
congruent headings to ascertain the extent
to which headings could be easily con-
verted to authorized terms.

In addition, a classification notation was
recorded for each heading in order to ascer-
tain the degree of match between the LC
classification numbers suggested in LCSH
and those assigned by the University of
Michigan Library.

A sample of 2,401 bibliographic records,
yielding 4,264 subject headings, was cho-
sen to achieve a confidence level of 95%
and an error rate of 2% . A total of 3,814
topical and geographic headings were
coded for match with LCSH 10th.

Summary of Findings
Exact Matches with LCSH 10th

The results were encouraging: forty-four
percent of the complete topical and geo-
graphic headings matched LCSH 10th ex-
actly, and for those complete headings
without subdivisions, the rate of match was
88.4%. A corresponding high degree of
match (87.7 %) was discovered for main
heading components. It can be said that, in
terms of main headings alone, LCSH is
likely to be largely consistent with headings
in a library’s catalog, assuming that there is
a policy of adhering relatively closely to Li-
brary of Congress practice.

Nonmatching Main Headings
Found in LCSH 9th and 8th

Conflicting main headings found in a
previous edition of LCSH would require
human intervention but could still be
matched with valid LCSH 10th headings
with relative ease. Forty-seven percent of
nonmatching headings in our sample were
in the 9th or 8th editions, and an additional
22% appeared in LCSH 10th in a slightly



altered form of heading from that found in
a previous edition.

Forty percent of the headings located ina
previous edition had cross-references in the
10th edition that would lead back to the
earlier form. Thus, data would be avail-
able in machine-readable form on the LC
SAF tapes for making a match.

If a nonmatching heading can be
matched directly with a previous heading
on a one-to-one basis, as with “Moham-
medans” to “Muslims,” global changes can
be readily made in an automated system.
We were therefore very encouraged to see
that, of the nonmatching terms, 59 % were
one-to-one changes, and the more compli-
cated types of changes requiring human in-
tervention constituted only a small percent-
age (5% or less). As stated earlier, direct
matches occurred with 88% of the main
headings, so when considered in the total
framework of all headings—both those
with changes and those that match LCSH,
the number of one-to-one changes consti-
tutes only 7% of the total, the complicated
changes constitute less than 1%, and those
headings not found in any edition consti-
tute only 4%.

Headings with Subdivisions Match

Since over two-thirds of the headings in
the sample contained subdivisions and
since LCSH does not list all of the main
heading-subdivision combinations that
will be found in a library’s catalog, we were
interested in the degree of match between
subdivisions in LCSH and the catalog head-
ings. The study found that 31 % of the total
3,724 subdivisions matched LCSH.

Nonmatching Subdivisions on
the Free-Floating Lists

Topical Subdivisions. While 69% of the
subdivisions in the sample did not match
LCSH and thus could not be derived di-
rectly from the LC SAF tapes, automated
subject authority control systems could still
effect a match if the nonmatching subdivi-
sions were available from a source such as
the “Free-Floating Subdivision” lists found
in LC’s Subject Cataloging Manual: Sub-
ject Headings. Such lists could be used to
derive a file for matches on free-floating
subdivisions. Since the free-floating lists
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contain no geographical subdivisions and
only a tiny percentage of chronological
headings (less than 2% of the subdivisions
in our sample), only topical subdivisions
are likely candidates for a match on such
lists. Topical subdivisions constituted 63 %
of the total number of subdivisions.

Our study revealed that 93.6% of the
topical subdivisions that did not match
LCSH were found on the free-floating lists.
It seems apparent, therefore, that topical
subdivisions might be controlled in auto-
mated systems with files of free-floating or
pattern lists.

Chronological Subdivisions. Seventy-
two percent of the chronological subdivi-
sions were in LCSH. Less than 1% of the
non-LCSH headings were on the free-
floating lists. However, the 28 % of chrono-
logical subdivisions that match neither
LCSH nor the free-floating lists becomes
less formidable when we consider that the
chronological subdivisions constitute less
than 8% of the total number of subdivi-
sions. Thus, the chronlogical subdivisions
would seem to be essentially controllable
through LCSH despite the fact that a free-
floating list would not serve to effect
matches in any significant number.

Geographic Subdivisions. Less than
12% of the geographic subdivisions were
found in LCSH. Since the free-floating lists
cannot be used as a source for matching ge-
ographic subdivisions and since geographic
subdivisions constituted 29% of the total
subdivisions in our sample, it seems reason-
able to conclude that this aspect of subject
heading control will pose difficulties for au-
tomated systems.

CONCLUSIONS

The findings of this study strongly sug-
gest that LC SAF and automated authority
control systems offer promise when applied
to main headings and topical and chrono-
logical subdivisions. Geographic subdivi-
sions, however, will pose a problem unless
free-floating lists of some kind can be devel-
oped for these as they have been for topical
subdivisions. Since geographic main head-
ings are available in the LC Name Author-
ity File, it seems reasonable to explore the
feasibility of developing an authorized
list—at least in part—for geographic subdi-
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visions. Such a list would hold promise of
helping automated systems move closer to
the goal of achieving full authority control.

The high rate of match between LCSH
and the assigned headings in the catalog of
the University of Michigan Library differs
sharply from the rate of match found in Lu-
dy’s study of the Ohio State online public
catalog and the SAF. It is clear that further
studies are needed to determine the reasons
for such differences.

This study has been limited to a particu-
lar type of library: a large research library
that has attempted to remain relatively

Information Technology and Libraries
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consistent with Library of Congress subject
heading practice. It would be useful to un-
dertake similar studies of libraries in other
environments and to examine the effects of
an automated subject authority system at
the University of Michigan a few years
hence.
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Integrating the Machine-
Readable LCSH into
Online Catalogs

Karen Markey

In April 1986 the Library of Congress
Subject Headings (LCSH) became avail-
able in machine-readable form through the
Cataloging Distribution Service of the Li-
brary of Congress (LC). The availability of
the machine-readable Library of Congress
Subject Headings (LCSH-mr) provides li-
braries with the opportunity to improve the
online catalog with what online catalog us-
ers want most—the ability to view a list of
words related to their search words. Soon,
large-scale development efforts by biblio-
graphic utilities, library systems staff, and
integrated library system vendors will be
undertaken to incorporate LCSH-mr into
the authority control, reference inquiry,
and online catalog components of their sys-
tems.

Research findings from the online cata-
log-use studies of the eighties can assist sys-
tem designers who are planning to add
LCSH-mr to their systems. Research find-
ings do not specifically address online ac-
cess to LCSH, because this tool was not yet
available in machine-readable form. How-

Karen Markey is on the faculty of the School of
Information and Library Studies, University of
Michigan, Ann Arbor. This article is based on an
outline presented at the LITA/RTSD CCS Inter-
est Group on Authority Control on June 28, 1987,
at the Annual Conference of the American Li-
brary Association.
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Edward T. O'Neill, and Diane Vizine-
Goetz, “ ‘Addrdsses, Elctures, Esssays’ and
Other Variant Subject Headings” in Aca-
demic Libraries: Myths and Realities, Pro-
ceedings of the ACRL Third National Con-
ference. Seattle, April 4-7, 1984, p.183-86.

ever, findings can be consolidated into the
following four generalizations that have se-
rious implications for the design of patron
access capabilities to LCSH in online cata-
logs:

1. The majority of subject access points
entered by online catalog users fail to
match the catalog’s controlled vocabulary.

2. Library catalog users do not know
that the source of the catalog’s subject
terms is a controlled vocabulary,

3. Online catalog users want lists of re-
lated terms incorporated into the catalog.

4. A fraction of the assigned subject
headings in a library’s database match sub-
ject headings from LCSH-mr bearing cross-
references.

These generalizations are compelling ev-
idence that an effective system design for
patron access capabilities to LCSH must
enable users to find appropriate controlled
vocabulary describing their topics of inter-
est, regardless of their ability to match the
terms they enter with the catalog’s con-
trolled vocabulary. This paper discusses the
specific research findings connected with
each generalization. It recommends patron
access capabilities that will forge LCSH-mr
into an online catalog user’s tool to

® gain access to the catalog’s controlled
vocabulary,

¢ explore relationships between LCSH
headings, and

e penetrate the rich subject vocabulary
of bibliographic records.

GENERALIZATION 1:
FAILING TO MATCH
CONTROLLED VOCABULARY

Virtually all online catalogs require users
to enter or select exact matches of subject
headings or words in subject headings and/
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or titles to retrieve bibliographic records.
Yet, online catalog-use studies show that
few users enter subject access points that ex-
actly match the catalog’s controlled vocab-
ulary.

Transaction log analyses have been per-
formed on keyword searches and/or alpha-
betical searches entered by SULIRS users at
Syracuse University, MELVYL users at the
University of California, and NOTIS users
at Northwestern University. Fifty-three
percent of keyword searches of subject
heading fields and 40% of keyword
searches of subject heading and title fields
entered by SULIRS users at Syracuse Uni-
versity resulted in zero retrievals.' Thirty-
five percent of keyword searches of subject
heading fields entered by MELVYL users
resulted in zero retrievals.” Alphabetical
searches conducted by NOTIS users re-
sulted in zero retrievals in 39 % of searches.’

When subject searchers retrieve biblio-
graphic records, there is no guarantee that
retrieved records are relevant to their topics
of interest. In the Dewey Decimal Classifi-
cation (DDC) Online Project, researchers
collected relevance assessments in patron
and staff searches. Thirty-four percent of
keyword searches of subject heading and ti-
tle fields conducted by patrons resulted in
zero retrievals. Keyword searches that re-
trieved one or more citations produced rele-
vant citations in 53% of such searches.
Seventy-two percent of alphabetical sub-
ject heading searches conducted by patrons
resulted in zero retrievals. Alphabetical
searches that retrieved one or more retriev-
als produced relevant retrievals in only
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18 % of such searches. Comparable results
were obtained in keyword and alphabetical
searches conducted by library staff (see ta-
ble 1),

GENERALIZATION 2:
NOT KNOWING THE SOURCE
OF CATALOG’S CONTROLLED
VOCABULARY

Efforts to explain why so many subject
searches result in zero retrievals reveal that
users are not entering assigned subject
headings or subject headings from LCSH.
Only 29.8 % of the subject searches entered
by ILS searchers at the University of Mary-
land's Health Sciences Library matched as-
signed subject headings in the library’s bib-
liographic records.” In a sample of 188
SULIRS searches from transaction log
data, terms entered by subject searchers
were distributed into a half-dozen catego-
ries.’ Subject access points that matched as-
signed subject headings or subject headings
from LCSH represented only 18% of the
total subject access points in the sample,
and 93% of these access points retrieved
one or more bibliographic records. In con-
trast, 35 % of the total subject access points
in the sample fell into the “whatever
popped into the user’s mind” category, and
65 % of these access points resulted in zero
retrievals.

Searchers’ failure to match subject head-
ings in LCSH may be attributed to the fact
that they do not know that the library cata-
log employs a controlled vocabulary. In a
survey of SCORPIO users at the Library of
Congress, respondents identified the source

Table 1. _Retrieving Relevant Records in Online Catalog Searches
Search Results Patrons  Staff
Selection of the keyword search 371 284
Percentage of searches resulting in zero retrievals 34 21
No. of keyword searches resulting in one or more retrievals 245 225
No. of keyword searches resulting in one or more retrievals and relevant items 130 139
Percentage of keyword searches resulting in one or more retrievals and relevant

items 53 62
Selection of alphabetical search 260 260
Percentage of searches resulting in zero retrievals 72 71
No. of alphabetical searches resulting in one or more retrievals 73 75
No. of alphabetical searches resulting in one or more retrievals and relevant items 13 17
Peircentage of alphabetical searches resulting in one or more retrievals and relevant

tems 18 23




of their subject terminology from a list of six
choices. Half of the 125 respondents said
that they “browsed randomly under a word
they knew.”" When VTLS users at Virginia
Polytechnic Institute were surveyed about
their knowledge of the catalog’s controlled
vocabulary, only 29% of the users knew
that subject searching required the entry of
an assigned subject heading based on
LCSH, and 42 % plainly did not know the
source of subject terms.® University of
Houston students were surveyed about the
sources of terms that could be used when
searching the card catalog and the library’s
GEAC online catalog. “Only 40% of re-
spondents indicated ‘only those terms listed
in the Library of Congress Subject Head-
ings.” " The findings of these separate stud-
ies are evidence that the majority of online
catalog users do not know that the subject
terms in the online catalog come from a
controlled vocabulary. Thus, they enter
subject terms that come to mind rather
than consulting LCSH.

When a user fails to retrieve relevant
items or match a subject heading, most on-
line catalogs fail to provide proper guid-
ance for continuing the search in a success-
ful or fruitful way. To make matters worse,
users respond to unsuccessful searches in
ways that frequently have an adverse ef-
fect. For example, a user whose search
results in zero retrievals terminates the
search, thinking that the library does not
have any material on the topic of interest. A
user whose search retrieves no relevant
items reformulates the access point in terms
that are broader than the specific topic of
interest."” Following the rule of specific en-
try, library catalogers assign the most spe-
cific subject heading to express the subject
matter of library material; consequently,
users who enter broader terms retrieve out-
put that is broader than their topics of in-
terest.

To overcome these difficulties, system
designers must equip online catalogs with
ameliorative capabilities such as word nor-
malization or spelling correction al-
gorithms that try to effect a match between
the terms users enter and the controlled vo-
cabulary of the catalog. Once a match is
made, the online catalog should guide users
to related or narrower subject headings to
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pinpoint material specific to their topics of
interest.

GENERALIZATION 3:
WANTING LISTS OF
RELATED TERMS

When presented with a list of fourteen
online catalog improvements, the majority
of the approximately eight thousand re-
spondents in the nationwide Online Cata-
log Project sponsored by the Council on Li-
brary Resources (CLR) chose a capability
“to browse a list of words related to their
search words.”"" Some subject searchers er-
roneously assume that the alphabetical lists
of assigned subject headings displayed in al-
phabetical searches are lists of related
terms. This conclusion was drawn by inter-
viewers in the DDC Online Project who ob-
served and queried searchers about their
online search strategies. For example, a
searcher looking for items on “Women in
U.S. Colonial History” responded to the
following alphabetical list of assigned sub-
ject headings by selecting the heading
“Wood-engraving, American” on line I:

>>>>>YOUR REQUEST. . .sa:women in

col history

*CHECK THIS LIST OF SUBJECTS IN AL-

PHABETICAL ORDER. IF YOUR SUBJECT IS

NOT LISTED, TRY ANOTHER SEARCH OP-

TION.

A 3 Wolfe, James—1727-1759

B 1 Women as mathematicians

C 1 Women in literature and art

D 1 Women in New York (City)

E 1 Women—Biography

F 1 Women—Legal status, laws, etc.—New
York (State)

G 1 Women—New York (City)

H 2 Wood, Fernando—1812-1881

I 1 Wood-engraving, American

When asked why she selected this heading,
she said that she thought this list contained
related terms, i.e., terms that were related
conceptually to terms she entered. By se-
lecting the heading “Wood-engraving,
American,” she expected to retrieve an item
about a renowned, female, American wood
engraver in U.S. colonial times,

Now that LCSH-mir is available, system
designers can incorporate LCSH subject
headings and term relationships into online
catalogs to provide users with the initial
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stimulus to browse subject headings and re-
fine their subject access points accordingly.
No longer do online catalog users have to
know that they must first examine the
printed LCSH (i.e., the big red books lo-
cated near public access terminals) to find
appropriate subject headings to express
their topics of interest. Rather, LCSH-mr
can be an online tool to guide users to ap-
propriate subject headings or related terms
in LCSH or to assigned subject headings in
bibliographic records.

GENERALIZATION 4:
A FRACTION OF ASSIGNED
SUBJECT HEADINGS MATCH
LC SUBJECT HEADINGS

The availability of LCSH-mr provides
system designers with the opportunity to
improve the online catalog with what on-
line catalog users want most—the ability to
view a list of words related to their search
words. However, not every subject heading
in LCSH or assigned subject heading in bib-
liographic records is associated with a list of
related terms.

Various researchers have estimated that
20% of L.CSH are orphan headings (i.e.,
subject headings that are not accompanied
by one or more cross-references or sug-
gested LC class numbers). This means that
one of every five headings is not connected
to the syndetic structure of LCSH and does
not provide term relationship informa-
tion.!®

When building subject authority records
based on LCSH-mr for LCS at Ohio State
University, Ludy reported that 10% of top-
ical subject headings in LCSH-mr had been
assigned to bibliographic records in LCS.
At best, 10% of the assigned subject head-
ings in LCS now provide the system’s users
with cross-references. Results of a study of
assigned subject headings from the Univer-
sity of Michigan library's shelflist are en-
couraging: in this study, 44 % of assigned
subject headings matched LCSH subject
headings."

Reasons for the low percentage of LCSH
headings that appear in assigned subject
headings are

1. Catalogers’ addition of free-floating
subdivisions to main headings, e.g., Pho-
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tography, Artistic—Exhibitions

2. Catalogers’ addition of geographical
subdivisions to main headings, e.g.,
Architecture—New York(State)—Buffalo

3. Catalogers’ assignment of subdivi-
sions and references to a heading governed
by a model or pattern heading, e.g.,
Basketball—Coaching (pattern for sports)

4. Out-of-date headings from previous
LCSH editions

5. Catalogers’ assignment of unautho-
rized main headings and/or subdivisions

6. Spelling and typographical errors

7. Subfield coding errors”

Mary K. D. Pietris, chief of LC’s subject
cataloging division, gives additional rea-
sons:

1. LC'’s creation of subject headings to
maintain the reference structure

2. Creation of subject headings for film-
strips or nonbook materials

3. Subject headings in a non-MARC rec-
or

4. “Multiple” subject headings, e.g.,
Etching, American [Belgian, etc.]

5. Subject headings divided by place for
which their unsubdivided form has not
been assigned

6. Authority records for main headings
created to attach a subdivision'®

MAJOR IMPLICATIONS
OF GENERALIZATIONS
FOR ACCESS

Simply adding LCSH-mr into local on-
line catalogs will provide users with ex-
tremely few opportunities to tap LCSH as a
source of related terms for two reasons:

e few users enter terms that match
L.CSH, and

* few assigned subject headings from
bibliographic records match LCSH.

In the rare instances when users match a
subject heading from LCSH-mr, chances
are that the subject heading will be posted
(i.e., it has been used in one or more of the
catalog’s bibliographic records) and re-
trieve bibliographic records, some of which
will be relevant. Such a search outcome
will be satisfactory for the majority of us-
ers; most will record a few book titles and
call numbers at the catalog, terminate the
search, then proceed to the bookshelves. In



such searches, patrons will probably not
need cross-references associated with the
heading they matched.

In a far more typical scenario, the user _

enters a term that does not match a subject
heading in LCSH or in bibliographic rec-
ords, and the search results in zero retriev-
als. The system responds with a “NO
ITEMS FOUND” message and prompts the
user to enter another term. Online catalog
users who have had this experience are un-
doubtedly the many users clamoring for re-
lated term lists. What they are really asking
is, When I can’t match my terms with those
in the catalog, why can’t the system provide
a list of terms related to the ones I entered?

TRANSFORMING LCSH
INTO AN ONLINE
CATALOG USER’S TOOL

The potential of LCSH-mr as an online
catalog user’s tool can be realized if online
systems are equipped with

* ameliorative techniques that effect
links between the terms users enter and the
catalog’s controlled vocabulary and

¢ searching capabilities that effect links
between the subject information in biblio-
graphic records (e.g., titles, subject head-
ings) and subject headings in LCSH.

EFFECTING MATCHES
BETWEEN USER-ENTERED
TERMS AND SUBJECT
INFORMATION

This section presents various ameliora-
tive techniques that can be implemented to
match user-entered terms with the subject
information in LCSH or in bibliographic
records. When users enter their terms into
the catalog, the system searches for exact
matches of the following subject informa-
tion in LCSH or bibliographic records:

1. Posted LCSH

2. Unposted LCSH

3. Assigned subject headings in biblio-
graphic records

4. “Free text,” i.e., words from subject
headings, titles, contents notes, summary
notes, or series titles in bibliographic rec-
ords

The system maintains the above order of
precedence when searching the term that
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the user has entered. The order is intended
to improve the precision of the system’s re-
sponse to the user and the end result of the
search. :

The system’s initial response is to find a
posted LCSH that exactly matches the term
the user entered. If an exact match is not
found, the system looks for an exact match
of an unposted LCSH followed by an exact
match of an assigned subject heading, and
finally performs a “free text” (or keyword)
search to find an exact match of words in
the user-entered term with words from
subject-rich fields of bibliographic records.

As soon as the system finds an exact
match of the user-entered term, the system
responds with a report of the number of
items retrieved and the option to display re-
trieved records. In most searches, users will
be satisfied with the results, record some ti-
tles and call numbers, terminate the
search, then proceed to the bookshelves.
However, users who are not satisfied can
explore LCSH and/or assigned subject
headings to refine their search through in-
formation search tactics such as those pre-
sented in subsequent sections of this paper.

Previous research studies have demon-
strated that few users enter terms that ex-
actly match the catalog’s controlled vocab-
ulary or keywords from bibliographic
records. When a user-entered term fails to
match LCSH, assigned subject headings, or
other subject-rich information in biblio-
graphic records, the system should employ
one or more of the following ameliorative
techniques to effect a match:

® disregard capitalization,

® disregard punctuation,

e correct the spelling,

¢ apply “intelligent” truncation that
takes into account frequently occurring suf-
fixes and word length,

* normalize word order, and

» employ the best match (e.g., match of
two of three words in a three-word term).

The techniques are not listed in any order
of precedence. Research with such tech-
niques could suggest both an order of prece-
dence and particular fruitful combinations
of techniques for effecting a match.

As soon as the system approximates a
match of the user-entered term, the system
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responds with a report of the number of
items retrieved and the option to display re-
trieved records. In most searches, users will
be satisfied with the results, record some ti-
tles and call numbers, terminate the
search, and browse the bookshelves. How-
ever, a user who is not satisfied can explore
LLCSH and/or assigned subject headings to
refine the search through various informa-
tion search tactics.

EXPLORING THE CATALOG'S
CONTROLLED VOCABULARY
USING INFORMATION
SEARCH TACTICS

Systems can offer users various informa-
tion search tactics to improve the precision
of search output through the users’ explora-
tion of the catalog’s controlled vocabulary,
i.e., LCSH subject headings or the assigned
subject headings in bibliographic records.
Marcia Bates defines a search tactic as “a
move made to further a search” and pro-
motes information search tactics for im-
proving search effectiveness and precision
in both manual and online environments. "
Bates’ information search tactics SUB, RE-
LATE, SUPER, and TRACE can guide on-
line catalog users from the terms they enter
to relevant LCSH or assigned subject head-
ings and thence to relationships among sub-
ject headings.

Relationships among subject headings
are represented by the cross-reference
structure of LCSH. In LCSH-mr subject
authority records, MARC tags 150 and 151
designate established topical and geo-
graphical subject headings, respectively.
LCSH cross-reference structure is desig-
nated by MARC tags 450, 451, 550, and
551 of subject authority records. Topical
and geographical terms that are not used in
LCSH are found in MARC tags 450 and 451
and called “see” references in the printed
LCSH. When processed into online biblio-
graphic systems, “see” references guide
searchers from a nonpreferred term to the
established LCSH heading in MARC tags
150 or 151.

In MARC tags 550 and 551 of subject au-
thority records, topical and geographical
subject headings are enumerated that are
broader than or related to the established
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heading in MARC tags 150 or 151. In the
printed LCSH, these headings are called
“see also from ” tracings.

References to narrower headings are not

“explicitly tagged in subject authority rec-

ords. Narrower headings are reciprocals of
tracings in MARC tags 550 and 551 and as
such can be machine generated in online
bibliographic systems. Narrower subject
headings are explicitly designated in LCSH
as “see also” references.

Related subject headings are enumer-
ated in both “see also” references and “see
also from” tracings in LCSH. In subject au-
thority records, related headings are desig-
nated by specific coding in the w-subfield
of MARC tags 550 and 551 and as such can
be machine generated in online biblio-
graphic systems. ;

Subject Headings or “See From”
References in LCSH

When the user-entered term is an exact
or approximate match of a subject heading
or “see from” reference in LCSH, the sys-
tem responds with a report of the number
of items retrieved and the option to display
bibliographic records. At this point, most
users will be satisfied and terminate their
online catalog search. When they are not
satisfied, the system can offer various paths
for refinement through the SUB, SUPER,
and RELATE information search tactics
(see figure 1),

When the user views displays of a few re-
trieved records or makes a move to enter a
different search term, the system can query
the user about possible dissatisfaction with
retrieved records. If the user feels the re-
trieved records are too broad, the system in-
vokes the SUB tactic “to move downward
hierarchically to narrower headings.”"
The catalog responds with a display of nar-
rower (“see also”) subject headings from
L.CSH. The user can select listed headings
and display retrieved records. The system
can also respond to the user’s need for nar-
rower terms by displaying assigned subject
headings categorized by the four various
types of L.C subdivisions, i.e., geographi-
cal, form, topical, chronological, or subdi-
vision mixtures.

If the user feels the retrieved records are
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Matched Subject Heading or
"See" Reference from LCSH

Are retrieved records too broad?

v

No.

Yes. Employ SUB tactic to move downward
hierarchically to narrower headings

Display of narrower ({"see also") subject headings.
(Options to select headings and display retrieved
records are provided.)

Display of assigned subject headings, i.e., subdivided
headings, categorized by type of subdivision, i.e.,
geographic, form, topical, chronological, and mixtures.
(Options to select headings and display retrieved
records are provided.)

# Are retrieved records too narrow?

No-

Yes. Employ SUPER tactic to move upward
hierarchically to broader headings

Display of broader ("see also from") subject headings.
(Options to select headings and display retrieved
records are provided.)

—p Employ RELATE tactic to move sideways to a
coordinated heading

Y

Display of related ('"see also from") subject headings
that_are specially coded in w-subfield of LC/MARC
records for authorities. (Options to select headings
and display retrieved records are provided.)

Fig. 1. Search Taetics for Refinement of Searches When a User-Entered Term Matches LCSH.
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too narrow, the system invokes the SUPER
tactic “to move upward hierarchically to
broader headings.”"* It responds with a dis-
play of broader (“see also from”) subject
headings from LCSH. The user can select
listed headings and display retrieved ree-
ords. If the user feels retrieved records are
neither too narrow nor too broad, the sys-
tem invokes the RELATE tactic “to move
sideways hierarchically to related head-
ings.””

Unposted LCSH

When the user-entered term is an exact
or approximate match of an unposted sub-
ject heading or “see” reference in LCSH,
the system cannot respond with a report of
the number of postings. Instead it can pro-
duce displays of posted subject headings
that are “see also” references or “see also
from” tracings in the subject authority rec-
ord of the matched, unposted heading (see
figure 2). The system automatically re-
sponds with a display of narrower “see
also” subject headings accompanied by an
explanatory message informing the user
that the matched heading is not posted in
the catalog but the listed headings are
posted and may be relevant to the user’s
topic of interest. The system responds with
the display of narrower headings because
previous research has shown that users usu-
ally enter terms that are broader than their
topics of interest. Users can respond to the
narrower heading display by selecting a
heading(s) and displaying records and/or
employing SUB, SUPER, or RELATE tac-
tics to explore subject headings hierarchi-
cally related to the initial display of nar-
rower headings.

Assigned Subject Headings

When the user-entered term is an exact
or approximate match of an assigned sub-
ject heading from bibliographic records,
the system responds with a report of the
number of items retrieved and the option to
display bibliographic records. At this
point, most users will be satisfied and ter-
minate the online catalog search. When
they are not satisfied, the system can offer
various paths for refinement through SUB,

g)U'PER, and RELATE tactics (see figure
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When a user displays a few retrieved rec-
ords or makes a move to enter a different
search term, the system can query the user
about possible dissatisfaction with re-
trieved records. If the user feels retrieved
records are too broad, the system invokes
the SUB tactic to move downward hierar-
chically to narrower headings. The system
displays narrower (“see also”) subject head-
ings associated with the LCSH stem of the
matched, assigned heading. For example,
the LCSH stem of the assigned heading
“Agriculture—Economic aspects—Ohio”
is “Agriculture—Economic aspects.” The
system displays narrower headings under
this stem from LCSH. If the user selects a
listed narrower heading(s), the system
searches for the selected, narrower head-
ing(s) as an assigned subject heading and
the remainder of the original assigned
heading, “Ohio,” as free text, i.e., one or
more terms in bibliographic records’ title,
subject heading, note, and series fields.

If the user feels retrieved records are too
narrow, the system invokes the SUPER tac-
tic to move upwards hierarchically to
broader headings. The system displays
broader (“see also from”) headings associ-
ated with the LCSH stem of the matched
assigned heading. If the user selects a listed,
broader heading(s), the system searches for
the selected, broader heading(s) as an as-
signed subject heading and the remainder
of the original assigned heading as free text.
If the user feels retrieved records are nei-
ther too narrow nor too broad, the system
invokes the RELATE tactic to move side-
ways hierarchically to related headings.
The procedure is similar to procedures for
narrower and broader headings described
in preceding paragraphs and retrieves re-
lated headings and free text terms.

Free Text Terms

When the user-entered term is an exact
or approximate match of terms from biblio-
graphic records’ title, subject heading,
note, and/or series fields, the system re-
sponds with a report of the number of items
retrieved and the option to display biblio-
graphic records. At this point, most users
will be satisfied and terminate the online
catalog search. When they are not satisfied,
the system invokes the TRACE tactic “to
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Matched, unposted subject heading
or "see" reference from LCSH

System automatically employs SUB tactic to
move hierarchically to narrower heading

Display of narrower ("see also") subject headings.
(Options to select headings and display retrieved
records are provided.)

Are retrieved records too broad?

No.

Yes. Employ SUB tactic to move downward
hierarchically to narrower headings

Display of assigned subject headings, i.e., subdivided
headings, categorized by type of subdivision, i.e.,
geographic, form, topical, chronological, and mixtures.
(Options to select headings and display retrieved
records are provided.)

 Are retrieved records too narrow?

No.

Yes. Employ SUPER tactic to move upward
hierarchically to broader headings

Display of broader ("see also from") subject headings.
(options to select headings and display retrieved
records are provided.)

» Employ RELATE tactic to move sideways to a
coordinated heading

'

Display of related ("see also from") subject headings
that are specially coded in w-subfield of LC/MARC
authority records. (Options to select headings and
display retrieved records are provided.)

Fig. 2. Search Tactics for Refinement When a User-Entered Term Matches an Unposted LCSH.
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Matched assigned subject heading

Are retrieved records too broad?

Y

No.

Yes. Employ SUB tactic to move downward
hierarchically to narrower headings

Display of narrower ("see also") subject headings
associated with LCSH stem of matched, assigned heading.
For example, LCSH stem of assigned heading
"Agriculture--Economic aspects--Ohio" is "Agriculture--
Economic aspects." System displays narrower headings
under "Agriculture--Economic aspects.” If user selects
a listed narrower heading(s), system searches for the
narrower heading(s) and the remainder of assigned
heading ("Ohio") as a free text term(s).

R — Are retrieved records too specific?

No.

Yes. Employ SUPER tactic to move upward
hierarchically to broader headings

Display of broader ("see also from") headings
associated with the LCSH stem of matched, assigned
heading. (Options to select headings and display
retrieved records are provided .)

» Employ RELATE tactic to move sideways
hierarchically to related headings

Display of related ("see also from") subject headings
associated with the LCSH stem of matched, assigned
heading. Related headings are specially coded in w-
subfield of LC/MARC authority records. (Options to
select headings and display retrieved records are
provided.)

Fig. 3. Search Tactics for Refinement When a User-Entered Term Matches an Assigned Subject
Heading.



examine information already found in the
search in order to find additional terms to
be used in furthering the search.”* The sys-
tem finds the subject heading common to
the majority of retrieved records (see figure
4). If the common subject heading matches
an LCSH heading, the system responds to
the user in the same way as it responded
when the term entered by the user matched
an LCSH (see figure 1) to help the user find
relevant records through the SUB, SUPER,
and RELATE tactics. If the common sub-
ject heading matches an assigned subject
heading from bibliographic records, the
system responds in the same way as it re-
sponded when the term entered by the user
matched an assigned subject heading (see
figure 3) to help the user find relevant rec-
ords through the SUB, SUPER, and RE-
LATE tactics.

DISCUSSION

So few users enter exact matches of the
catalog’s controlled vocabulary into online
catalogs that these systems have to be
equipped with ameliorative techniques to
help users effect a match. To improve the
precision of retrieved records, systems
should first check the terms users enter with
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LCSH, then assigned subject headings,
and, finally, free text terms in biblio-
graphic records, e.g., title words, subject
heading words, series title words. Once the
system finds an exact or approximate match
of the user-entered term, it responds with
the display of retrieved records.

Figure 5 summarizes the various refine-
ment paths offered to online catalog users.
Once the system makes an exact or approxi-
mate match of the user-entered term, it re-
sponds with the display of retrieved rec-
ords. Most searchers will be satisfied with
the result, record several titles and call
numbers, terminate the online catalog
search, and proceed to the bookshelves.
Others will continue their searches.
Whether they have matched subject head-
ings or free text terms, they can employ var-
ious refinement paths to browse the cata-
log’s controlled vocabulary through the
SUB, SUPER, or RELATE search tactics
and eventually improve the precision of the
search.

Because no intellectual evaluation of ref-
erences was done when LC released
LCSH-mr and a new policy on making
cross-references was introduced in 1985,
the broader, narrower, and related head-

Matched free text terms

System finds subject heading common to majority of

retrieved records. |

Is the common heading an LCSH?

Yes.

heading (figure 3)

NO.
Go to search tactics for an LCSH (figure 1)

Go to search tactics for an assigned subject

Fig. 4. Search Tactics for Refinement When a User-Entered Term Matches Keywords in Biblio-

graphic Records.
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Exact or approximate match
of user-entered term with:

LCSH

2 3

Unposted LCSH Assigned
subject
heading

4
Free text
term(s)

'

narrower ("see
headings or

broad nor speci

records too broad?
-=-» SUB through

subdivided headings

records too narrow?
==» SUPER through
broader ("see also
from™) headings

records neither
==> RELATE through

related (“"see also
from") headings

also")

fic?

1

=-=> SUB through narrower
("see also”) headings

records too broad?
==> SUB through
subdivided headings

records too specifie?
==> SUPER through broader
("see also from"™) headings

records neither broad nor
specific?

=-=> RELATE through related
("see alsc from™) headings

Fig. 5. Refinement Paths.

records too broad?
==» SUB through
narrower headings
with LCSH stem and
free text search
of remainder

records too specific?
==> SUPER through
broader headings with
LCSH stem and free
text search of
remainder

records neither broad
nor specific?

==> RELATE through
related headings with
LCSH stem and free
text search of
remainder

Find common subject
heading

Is common heading an
LCSH? ==> 1 LCSH

Is common heading an
assigned heading?
==> 3 Assigned
subject heading




ing designations may be incorrect for cer-
tain headings.” When users employ SUB,
SUPER, and RELATE search tactics to
browse LCSH, the catalog’s response (i.e.,
displays of broader, narrower, or related
subject headings) may not adequately de-
scribe the relationships between some sub-
ject headings. Instead these designations
are an approximation of term relationships
that may be used until LC completes an ed-
itorial review of LCSH.

Often LCSH subject headings are not ac-
companied by all three types of term rela-
tionships. For example, a subject heading
may be accompanied by broader headings
but no narrower or related headings. In this
case, systems should provide users with
only the SUPER search tactic because no
other tactics are possible. When LCSH
headings are orphans (i.e., accompanied
by no cross-references) systems can still of-
fer the SUB tactic by displaying the orphan
heading with subdivisions. They can offer
the SUPER and RELATE tactics by treat-
ing the heading as though it were an as-
signed subject heading, i.e., displaying
broader or related headings for the LCSH
stem of the orphan heading.

This is a critical time when system de-
signers are planning to incorporate
LCSH-mr into bibliographic services and
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integrated library systems. In the absence
of significant system enhancements, the ad-
dition of LCSH-mr will affect only those as-
signed subject headings in a library’s data-
base that exactly match subject headings in
LCSH-mr. Online catalog-use studies
show that few users match their terms with
LCSH or assigned subject headings; experi-
ence with LCSH-mr reveals that a fraction
of the assigned subject headings in a li-
brary’s database will be exact matches of
subject headings in LCSH-mr. Conse-
quently, subject searchers will seldom re-
trieve and browse the related terms they
want included in online bibliographic sys-
tems.

Ameliorative techniques, search refine-
ment, and information search tactics have
been presented in the context of online cat-
alog searching to maximize users’ chances
of accessing and exploring the catalog’s
controlled vocabulary to find headings that
best describe their topics of interest.
Through these methods, LCSH can be
forged into an online tool to ensure that
searchers gain access to the catalog’s con-
trolled vocabulary, explore relationships
between LCSH headings, and penetrate
the rich subject vocabulary that resides in
bibliographic records. am
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Twenty Years Ago in JOLA

The computer will play a major part in how libraries are organized and operated
because libraries are part of the fabric of society and computers are becoming a daily

accepted part of life.

Herbert S. White quoted by Jack W. Scott in “An Integrated
Computer Based Technical Processing System in a Small College
Library,” JOLA 1, no.3:150 (Sept. 1968).

Contributed by Michael Gorman.

Twenty Years Ago in JOLA

(1) That a national policy be formulated to further maximum utilization and ex-
ploitation of scientific and technical information.

(2) Some agency, new or existing, should be given the authority to implement na-
tional policy decisions for the dissemination of scientific and technical informa-

tion derived from public funds.

(3) Subscriptionsshould be lowered or the services should be provided at no charge.
(4) Dissemination should extend to all graduate students, industrial firms, and edu-
cational and nonprofit institutions that derive benefit from their use.

F. W. Lancaster summarizing I. M. Klempner’s recommendations
in Diffusion of Abstracting and Indexing Services for Government
Sponsored Research, JOLA 1, no.3:215-16 (Sept. 1968).

Contributed by Michael Gorman.
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User Interaction with
the Authority Structure
of the Online Catalog:
Results of a Survey

Julie Blume Nye

A survey was conducted during 1987 to
identify how online catalog users interact
with various aspects of the catalog’s author-
ity control structure. Questionnaires were
sent to major online catalog system vendors
and to selected university libraries and net-
works known to have developed in-house
online catalogs; additional copies were dis-
tributed to ACIG meeting participants
during the ALA Conference in San Fran-
cisco, June 1987. Twenty-one usable re-
sponses were received, twelve describing
commercially available systems (hereafter
referred to as vendor systems) and nine
from locally developed systems (local).

This survey was directed at how online
catalog users interact with the authority
structure of the catalog while searching:
what displays or messages relating to au-
thority information are seen and what ca-
pabilities exist in the system to help users
understand and make best use of the rela-
tionships between headings. We were par-

Julie Blume Nye is Functional Design Manager,
Triangle Research Library Network (University
of North Carolina-Chapel Hill). This paper was
prepared for the Ad Hoc Committee on Patron
Interaction/Online Displays, LITA/RTSD Inter-
est Group on Authority Control in the Online En-
vironment,

Preliminary results of this survey were pre-
sented at the 1988 Midwinter Meeting of the Ad
Hoc Committee in San Antonio.

ticularly interested in whether commer-
cially available systems and systems
developed in-house took different ap-
proaches to these issues. The results indi-
cate some healthy diversity but, for the
most part, surprising commonality: the dif-
ferences within each group were often
greater than differences between groups.
Responses from both groups have been
summarized together here rather than at-
tempting to characterize “the vendor ap-
proach” and “the local system approach”
separately.

Not surprisingly, all systems control
name headings, with a large majority also
controlling series and uniform titles and
subject headings (see table 1). Nine respon-
dents reported that subject subdivisions are
also controlled (but the questionnaire did
not ask how). More than 80% of the sys-
tems can handle multiple authorities
(LCSH and MeSH) but none have devel-
oped links across thesauri unless the library
staff explicitly create cross-references be-
tween individual headings (e.g., to relate
LCSH “Cancer” and “Tumors” to MeSH
“Neoplasms”).

Respondents were asked what kind of
messages and displays are presented in the
following situations: (1) user searches au-
thorized heading; (2) user searches unau-
thorized heading when cross-reference ex-
ists; and (3) user searches unauthorized
heading when no cross-reference exists.
Other questions concerned the terminology
used for “see” and “see also” references, the
circumstances under which related head-
ings are displayed, and displays of author-
ity records themselves. Respondents were
also questioned regarding the basis for some
system design decisions, the type of infor-
mation logged during system use, and as-

of the system that could be custom-
ized by the library. The results of these
questions are summarized below.
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USER SEARCHES
AUTHORIZED HEADING

* 50% display an index or list of head-
ings (usually with the number of items for
each heading); user chooses from list to dis-
play item records.

® 50% retrieve and display items di-
rectly.

* Some systems will display either au-
thority records, bibliographic records, or
both, depending on user identification, ter-
minal, or some other criterion.

USER SEARCHES
UNAUTHORIZED
HEADING WHEN CROSS-
REFERENCE EXISTS

® 50% display only the cross-reference,
requiring the user to do something before
items are actually displayed.

® 50% display the cross-reference and
the number of items retrieved or the items
themselves,

® Only 1 system automatically redirects
the search under the authorized form and
displays items without explaining to the
user what has happened.

Vendors were evenly split between (1)
showing the user the preferred form of the
heading while automatically retrieving the
results and (2) showing the preferred form
and allowing the user to redirect the search
without having to rekey. In contrast, local
systems were evenly split among (1) requir-
ing the user to identify the authorized form
of the heading before any search could be
carried out, (2) showing the preferred form
and requiring the user to rekey, and (3)
showing the preferred form and allowing
the user to redirect the search without re-
keying.

USER SEARCHES
UNAUTHORIZED HEADING
WHEN CROSS-REFERENCE

DOES NOT EXIST

® 5% display a related list of headings,
usually the closest headings alphabetically
to what the user searched; keyword-based
systems do not provide this feature.

/  September 1988

TERMINOLOGY USED
FOR DISPLAY OF
“SEE” REFERENCES
® “See_________" (6 systems).
e “Knownas________ " (2)

¢ Library can customize wording (2).
Other variations (each reported once)
are shown in figure 1.

TERMINOLOGY USED
FOR DISPLAY OF
“SEE ALSO” REFERENCES

® “See also” (6 systems).

e Some form of “related " (7
systems; variations include “related head-
ing,” “related name,” “is related to,” etc.).

Other variations (each reported once)
are shown in figure 2.

About half the systems reported using
different terminology for related subjects
than for related names or titles.

DISPLAY OF “SEE ALSO”
REFERENCE INFORMATION
TO USERS

* 50% display references automatically.

¢ 40% allow user to display related
terms as an option (some automatically in-
dicate that related terms exist, others do
not).

* 10% (2 vendors) allow the library to
choose either approach.

CHECK FOR
BLIND REFERENCES

® 60% check and prevent blind refer-
ences from being displayed.

* 40% do not check for blind references
(but many respondents noted that the au-
thority control system prevents the creation
of blind references to begin with).

ACCESS TO
AUTHORITY RECORDS

¢ Allsystems index authority records un-
der the established heading (1XX) and
cross-references (4XX and 5XX),

* 33% (6 vendors, 2 local) provide ac-
cess by other fields in the record, usually
some combination of 66X and 67X tags.
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Table 1. _Types of Headings Under Authority Control

315

Total (%) Vendors  Local
Names 100 21 9
Series 81 12 5
Uniform titles 81 11 6
Subjects 86 12 6
Subject subdivisions 43 8 1

Other variations (each reported once) include:

"search _____" "search for _____ "
"search under _____" "look under _____"
"found under " Y e

"records will use _____

"are cataloged by this library under the term _____ »

"cross reference: __

"_____ is used instead"

¥ _woisused: fop R o

“ _ replaces

"also known as _____" (local; does not support see-also references)

Fig. 1. Terminology for “See” References: Variations Reported Once.

"search also ____" "search also under _____"
"also known as _____" "also found under ____ "
"albg try - - ° "also search for ____ "

" 3 " " e

other entries: XX:

"earlier name:" or "later name:"

"broader term:" or "narrower term:" .
Fig. 2. Terminology for “See also” References: Variations Reported Once.
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DISPLAY OF AUTHORITY
RECORDS THEMSELVES

® 15% (3 vendors) display authority rec-
ords only to technical services staff.

* 75% display authority records to any
staff member.

® 10% (1 vendor, 1 local) cannot display
authority records at all.

Fourteen systems (6 vendors, 8 local) also
permit library patrons to view authority
records. Nearly all systems have a MARC
(tagged) authority record display. Systems
that allow library patrons to see authority
records are twice as likely to offer a simpler,
lsibeled display in addition to a tagged dis-
play.

HOW QUICKLY ARE CHANGES
TO HEADINGS REFLECTED
IN THE CATALOG?

* 10 of 12 vendors (83 % ) update imme-
diately or within a few hours,

* 4 of 9 local systems (44 % ) update im-
mediately or within a few hours.

* 2 local systems cannot update author-
ity records at all (so bibliographic records
must be changed directly).

Four local systems volunteered com-
ments about delays in reindexing to permit
access by changed headings: indexes are
updated overnight (1 system), on weekends
(2), or monthly (1).

OTHER USER-
INTERFACE ISSUES

* 33% include information about cross-
references or the authority structure in on-
line help information for users.

* Aspects of the authority system that
can be customized by the library:

Vendors Local

Format of

displays 5 6
Display/

sort order 4 4
Terminology

6 7

Help screen

contents 10 6

Three local systems volunteered comments
that any aspect of the system can be

changed.

| September 1988

* Design of screen displays and user in-
teraction was based on:

Vendors Local

Published

literature 8 4
In-house

experiments 9 4
Input from

library staff 10 6
End-user

studies 6 0
Minimize

disk space 1 1
Minimize

response time 9 2

Other comments referred to experience
with other online catalogs and the need to
be consistent with other components of the
system.
¢ Information collected on interaction
with authority system:
Many systems log all searches entered
(with varying levels of detail about
search results); others log only a sample
of system usage.
One vendor logs all “no items retrieved”
searches, so library staff can create ap-
propriate cross-references.

CHANGES OR ENHANCEMENTS
PLANNED

* Changes in displays (many systems
mentioned this).

* More frequent updating (2 local sys-
tems).

* Placing other types of headings under
authority control.

* Ability to restrict global change to spe-
cific tags and subfields.

* Permit local creation of authority rec-
ords.

* Elimination of blind cross-references.
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News and Announcements

Colorado Alliance of Research
Libraries Expands Marketing
Activity: Initiates Serials
Access and Control Project

The Board of Directors and Council of
the Colorado Alliance of Research Li-
braries (CARL) has voted to create CARL
Systems, Inc., an affiliated organization
that will actively market CARL systems
and services to libraries and information
centers.

At the same time, CARL announced the
appointment of Rebecca T. Lenzini to
serve as president of the newly created com-
pany. Lenzini most recently held the posi-
tion of vice-president and director of Aca-
demic Information Services for the Faxon
Company in Westwood, Massachusetts.

CARL Systems, Inc., has announced
plans to develop and implement online ac-
cess to periodical articles. Over 10,000
journals representing the spectrum of disci-
plines will be included in the project. Plans
call for the database to be available
through the existing CARL network and,
through subscription, to dial up users, dedi-
cated terminals, and other networks.

The Colorado Alliance of Research Li-
braries was formed in 1978 to coordinate
and extend the research resource provided
by its members, which include Auraria Li-
brary, Colorado School of Mines, Denver
Public Library, University of Colorado,
University of Denver, and University of
Northern Colorado. Arizona State Univer-
sity and Regis College are associate mem-
bers.

CARL introduced its online system in
1981 and currently supports over 500 ter-
minals and approximately three million
bibliographic records. Over 30,000 people
use the system each day.

The CARL system is installed in four ad-
ditional locations: Arizona State Univer-

sity, Boulder Public Library, MARMOT
(serving Colorado’s western slope), and
Pikes Peak Library District. aE

INNOPAC Software to Run on
DEC Equipment for the
University of Maine System

The University of Maine System has
signed contracts for a systemwide online
public access catalog and circulation ser-
vices with Innovative Interfaces, Inc., and
Digital Equipment Corporation. The
agreements provide for Innovative Inter-
faces to develop automated library services
and Digital to cooperate with them in pro-
viding hardware that will operate in a
multi-institutional environment for the
University of Maine System libraries. This
marks the first installation of INNOPAC on
DEC equipment.

The INNOPAC software, written in the
C language, will operate on Digital’'s VAX
8530, a midrange VAX system providing
ULTRIX software for UNIX environments.
The initial installation will support over
150 simultaneous users at the eight campus
libraries linked to the VAX system located
in Orono in the computer and data pro-
cessing center. Access also will be available
via existing switches and dial-up lines for
other campus buildings and offices.

INNOPAC software will provide the li-
braries with a shared online public access
catalog, circulation control, cataloging
and maintenance subsystems, and elec-
tronic links to the INNOVACQ acquistions
and serials systems, as well as the OCLC
and RLIN bibliographic utilities. The data-
base load, scheduled for late June, will
comprise the machine-readable holdings of
five of the eight libraries, totaling over
600,000 copies. Plans to convert the re-
maining retrospective holdings of the li-
braries call for completion within the next
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academic year, creating an estimated
800,000 unique titles and over a million
copies.

The implementation schedule targets the
availability of the online catalog for the
start of classes this fall. Automated circula-
tion services on the Orono campus also are
planned for September, with circulation
“start-up” scheduled for the other campus
libraries throughout the fall semester. mm

Personal Bibliographic
Software, Inc., Announces
Pro-Cite for the Macintosh

Personal Bibliographic Software (PBS)
has announced the release of Pro-Cite for
the Macintosh, the all-new successor to the
Professional Bibliographic System. Pro-
Cite is a database management system de-
signed to manage references and format
bibliographies automatically.

Pro-Cite for the Macintosh offers users
options for building a personal database for
bibliographic references. The program in-
cludes twenty predefined work forms such
as journal, book, and dissertation and six
work forms users can design for their own
specific needs. After a work form has been
chosen users can enter information or, us-
ing PBS Biblio-Links, automatically trans-
fer records retrieved from an online data-
base into Pro-Cite. Once in Pro-Cite,
records can be searched, sorted, edited, in-
dexed, and formatted into citations accord-
ing to any bibliographic style. New features
include: pop-up authority lists (lists of key
names, journal titles, etc.); global find and
replace; a new punctuation file interface;
font/style/size support on the screen; sup-
port for the MacWrite document format;
compatibility with data files from IBM

Correction

On pages 48 and 50 of the article “La-
ser Printing for a Variety of Library
Applications” by Glen J. Kelly in the
March 1988 issue (7, no.4), it is stated
that costs savings per label was 91
cents, Thisshould have read .91 cents
or $.0091.

/! September 1988

Pro-Cite; and the removal of copy protec-
tion. Users can search references using full
Boolean logic and sort on up to six levels.
Users can also prepare a bibliography from
a manuscript using Pro-Cite’s In-text Ref-
erence option.

Pro-Cite automatically formats bibliog-
raphies according to many standard punc-
tuation styles. Punctuation for ANSI, APA,
MLA, Science magazine, and over twenty
other formats are preprogrammed. Pro-
Cite also helps users modify existing punc-
tuation or design their own.

Companion programs called Biblio-
Links are also available for the Macintosh.
Biblio-Links transfer records downloaded
from BRS, Dialog, MEDLARS, and
NOTIS directly into a Pro-Cite database,
saving the user the task of manually enter-
ing records.

Pro-Cite for the Macintosh is available
for $395. The upgrade from the Profes-
sional Bibliographic System to Pro-Cite for
the Macintosh is $95 for registered owners.
Biblio-Links programs are $195 each. mm

CLSI, Inc., and Altos Computer
Systems Sign $13 Million
Marketing Agreement

CLSI, Inc., and Altos Computer Sys-
tems, San Jose, California, have signed a
marketing agreement for Altos” Series 2000
processors. The Altos Series 2000 is a thirty-
two-bit supermicrocomputer, using a
UNIX operating system. The marketing
agreement with Altos adds to CLSI's new
UNIX-based product line, providing a cost-
effective hardware platform for small and
medium-sized libraries. [ 1]

WLN Releases
LaserCat PAC

The Western Library Network has re-
leased a public access catalog on CD-ROM.
LaserCat PAC can be produced for individ-
ual libraries and is designed to provide easy
access for library patrons.

The custom-made one-disc database has
a typical response time of two to four sec-
onds per search. Each disc can hold up to
1.8 million library records.

LaserCat PAC can be set for five differ-



ent levels of search sophistication to match
the needs of library users.

Items in LaserCat PAC can be searched
by author, title, subject, or standard book
numbers. The system supports browsing,
exact searches, and keyword searches.
Searches may also be limited by material
format, publication date, language, gov-
ernment documents, large print, and juve-
nile materials. LaserCat PAC can even
print bibliographies.

LaserCat PAC is the second CD-ROM
product released by WLN. The first was
LaserCat, a three-disk union catalog re-
leased in early 1987. (] ]

CD-ROM and NLC

LaserQuest, a CD-ROM cataloging sys-
tem, is the first CD-ROM database to in-
cludelibrary cataloging records distributed
directly by the National Library of Canada
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(NLC). LaserQuest has always included
the Canadian and other foreign language
records distributed by the Library of Con-
gress. Canadian records received from
NLC are more complete than those distrib-
uted by LC. LC routinely strips non-L.C
fields from the CANMARC format,

With the addition of NLC records Laser-
Quest has become a multinational MARC
database. LaserQuest was introduced in
January 1986 by General Research Corpo-
ration, Library Systems in Santa Barbara,
California.

Titles added to LaserQuest from the Na-
tional Library of Canada include more
than 350,000 Canadian monographs,
manuscripts, serials, music, and sound re-
cordings. In addition, NLC records will be
added to the bimonthly LaserQuest Sup-
plement Disc. LaserQuest users may elect
to display records in the CANMARC or
LCMARC format.

LITA.

AZ 85287 (602) 965-5889.

month.

EDITOR
Information Technology and Libraries

The Library and Information Technology Association is seeking qualified appli-
cants for the position of editor of its journal, Information Technology and Libraries
(ITAL). The successful candidate will serve as associate editor for the last three is-
sues of the 1989 volume and assume full editorial responsibility with the first issue of
1990, at the expiration of the current editor’s term of office. The editor of ITAL
serves a three-year term with the possibility of reappointment. In addition to edito-
rial duties, the editor is responsible for making appointments to the ITAL editorial
board, for monitoring the journal’s budget, and for keeping the chair of the LITA
Publications Committee and the LITA Board informed regarding the journal.

Applications should demonstrate the candidate’s experience in writing, editing,
and/or publications management, as well as familiarity with topics and issues in
library-related technology applications. Each candidate should include with the
application a statement of no more than 300 words outlining goals and objectives for
the journal and reasons for seeking the editorship. Applicants must be members of

LITA will cover postage, phone, and copying costs associated with editing the
journal. In addition, LITA will reimburse the editor’s expenses for travel to and
lodging at the ALA Annual and the ALA Midwinter conferences. ; .

Send applications, no later than November 15, 19§8, to I?on L To.llwer (chair,
LITA Publications Committee), Director of Libraries, University Library, Kent
State University, Kent, OH 44242. Questions about thf:‘ editorship sh(_:uld be di-
rected to the present editor, William Gray Potter, Associate Dean of I:;lbl'al'les for
Technical Services, Automation, and Systems, Arizona State University, Tempe,

Candidate interviews will be scheduled for the ALA Midwinter Meeting in Wash-
ington, D.C., January 1989, with selection to be completed before the end of that
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The first Canadian LaserQuest users to
receive this new release include Memorial
University in Newfoundland; Laurentian
University in Ontario; Metropolitan To-
ronto Reference Library; Government of
the Northwest Territories Public Library
Services; Kwantlen College Library Ser-
vices in Surrey, British Columbia; and
Mount Royal College in Alberta. Canadian
LaserQuest users have toll free access to
customer support at GRC. [ ] ]

Computer Database Plus
Delivers Full Text of
Computer Publications

Information Access Company (IAC) has
announced a new online database that will
provide the complete text plus abstracts of
articles in forty-six widely read computer
periodicals and abstracts of articles con-
tained in an additional eighty-seven maga-
zines and journals covering the computer
industry. Designed as a reference and re-
search source for computer product manu-
facturers, MIS departments, students, en-
gineers, computer products buyers,
industry watchers, analysts, and technol-
ogy writers and marketers, the initial data-
base will be available this summer on Dia-
log Information Service.

Called Computer Database Plus, this
new information source will cover the full
text of articles in forty-six journals. Eleven
popular publications such as PC Magazine,
Electronic News, and Modern Office Tech-
nology will be covered from January 1986;
material from five publications including
Lotus Magazine and MacUser will be avail-
able from January 1987; and thirty addi-
tional publications will be covered from
January 1988. Indexes and abstracts of arti-
cles will be available for the remaining
magazines in the databases, with full text
added as rights are received from pub-
lishers. The new database will be updated
daily with indexes, and the text of articles
will be added monthly.

Beginning in 1989, Information Access
will begin adding the full text of computer-
related articles published in other trade and
general-interest periodicals contained in
other IAC databases. At the same time,
IAC will begin adding the full text of com-
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puter industry news releases carried on in-
ternational wire services.

Cover-to-cover full text will be included
for fourteen leading computer journals.
Material such as calendars, question-and-
answer columns, humor items, and other
editorial pieces will be available but not in-
dexed or abstracted. The current Com-
puter Database (Dialog file 275) will con-
tinue to provide indexing and abstracting
for 130 electronics industry publications.
Searchers looking for substantive articles
only may choose to begin their search on
Computer Database, gathering citations
and abstracts and identifying lengthy arti-
cles available on Computer Database Plus
that they may want to retrieve in full text.

Students, shoppers, engineers, industry
analysts, writers, and marketers can keep
up with the latest news and opinions on
computer subjects simply by accessing the
database as frequently as daily to follow
newly added citations, abstracts, and arti-
cles. The rigorously indexed database al-
lows the user to search, for example, by
computer, personal or product name, and
by topic such as robotics, modems, satellite
communications, and others.

The new full-text database, Computer
Database Plus, will be available to Dialog
Information Services subscribers (file 675).
Computer Database is available to Dialog
(file 275), Data-Star, and BRS users.

Information Access Company is the pub-
lisher of twelve online databases and offers
abroad family of CD-ROM and microform
reference products. In all, the company
provides access to the contents of more than
3,000 magazines, journals, and newspapers
with coverage back as far as twenty years
and as current as yesterday's Wall Street
Journal. L1

In Memoriam
Mary Ellen Clapper

For those who were privileged to know
and work with Mary Ellen Clapper, her
untimely death on May 3, 1988, can in no
way dim the memory of her spirit and the
lasting impression she left on every person
she touched. Mary Ellen’s warmth and pos-
itive outlook were exceptional. Her consis-
tent “can do” approach was based, not on



any sense of self-importance, but rather on
a genuine regard for the ability of others.

Born on July 17, 1940, Mary Ellen Kelly
grew up in the Philadelphia area and
earned her B.A. in chemistry at Rosemont
College. Following her marriage to Charles
Clapper, she worked as a research chemist
for the Chevron Corporation in California.

She earned her master’s in library science
at the University of Denver, during a time
her husband refers to as “full of the kids and
school.” Her two sons, Michael and Craig,
are now both in college.

Mary Ellen continued her career in Bos-
ton, working initially at Warner-Eddison,
then at Harvard in the systems office, and
later at the Baker Library of Harvard Busi-
ness School. She joined Faxon in 1982 as
Union List Project Manager and later
served as Manager of Library/Vendor In-
terface Services until her death.

In the world of serials and of automa-
tion, Mary Ellen’s contributions were sig-
nificant. She served on the ANSI Subcom-
mittee for Serials Holdings at the Detailed
Level. Chaired by Susan Bryntesan, the
committee not only created a standard for
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detailed holdings but also a revised stan-
dard for summary holdings. According to
Susan, Mary Ellen attended every meeting
and shouldered much of the detailed work,
writing “example after example” and trans-
lating these to general statements. Active in
both ALA and NASIG, Mary Ellen also
served a pivotal role in SISAC, chairing the
SISAC test and representing SISAC fre-
quently as a spokesperson. According to
Sandra K. Paul, of SKP Associates, “With-
out Mary Ellen’s efforts, it would have
taken SISAC five years to get this far.”
Her battle with cancer began nearly two
years ago. Throughout her illness, she
maintained active professional involve-
ment and, in fact, was called upon fre-
quently to offer support by example to
other sufferers. It is in character that Mary
Ellen’s last days and minutes were devoted
to caring for others and that her last request
was that we who attended her funeral sing
a hymn that would fill us with “joy and
hope,” qualities she surely imparted often
during her lifetime.—Rebecca T. Len-
zini. E1

be withdrawn.

Twenty Years Ago in JOLA

It was also decided to design a system which would duplicate as few as possible of the
manual aspects of normal technical processing systems, but one which would, at the
same time, permit the return to a manual system from a machine system with a min-
imum of trouble and tribulation if support for the library’s automated system should

Jack W. Scott, “An Integrated Computer Based Technical
Processing System in a Small College Library,” JOLA 1, no.3:151 (Sept. 1968).

Contributed by Michael Gorman.
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Book Reviews

Batt, Fred. Online Searching for End Us-
ers: An Information Sourcebook. Oryx
Sourcebook Series in Computer and In-
formation Science, no.l. Phoenix and
New York: Oryx, 1988. 116p. $37.50
(ISBN 0-89774-394-6).

This well-executed book, the first vol-
ume in a new Oryx Press series, will interest
anyone working in electronic technologies
in reference services. The bulk of the text is
a selective, annotated bibliography of
about 500 articles, books, documents, and
conference papers that the author has cho-
sen as most relevant to end-user searching
and related areas. Each of its four chapters
is introduced by a thoughtful narrative
summarizing the trends and concepts nec-
essary to understanding a particular aspect
of searching; these brief essays include clear
definitions of terms (intermediary, data-
base/databank, CD-ROM, front end, gate-
way, interface, etc.).

Chapter 1, “Online Searching Using In-
termediaries,” sets the stage for the current
interest in end users as searchers; the chap-
ter overview includes a brief historical sum-
mary of online searching in libraries, lists a
sampling of the many available vendors
(including bibliographic utilities such as
OCLC and RLIN), and outlines the advan-
tages and limitations of computerized liter-
ature retrieval. The author also identifies
the most significant journals and news peri-
odicals in the field (Online, Database
Searcher, Information Today, and so forth)
and lists relevant conferences, annual pub-
lications, and information science and
computer journals. He also stresses the im-
portance of familiarity with vendor docu-
mentation. The chapter overview is fol-
lowed by about forty selected, annotated
references to books, journal articles, and

ERIC documents that are representative of
significant materials published on database
searching over the past ten to fifteen years.

Chapter 2 is the true “end user” portion
of the book and includes approximately 160
references to sources dealing with this rela-
tively recent aspect of searching (almost all
were published since 1982). The author’s
overview emphasizes general trends and
mentions some contradictions, including
the fact that experiences with the same
user-friendly systems can vary dramati-
cally.

Chapter 3 is a sampling of relevant cita-
tions on various topics including equip-
ment, ergonomics, databases and vendors,
front ends/gateways, and various aspects of
search strategy development and manipu-
lation. There are also over fifty citations to
articles on specific databases or subject
groups (e.g., AIDS, patent databases) or
types of information (e.g., current events,
biographical information). This chapter
concludes with some references to the fu-
ture: CD-ROMs, the changing role of the
search intermediary, what the databases of
the future will look like, copyright ques-
tions, and the like.

Chapter 4, “Core Library Collection,” is
best used in conjunction with the journal
listings and other sources mentioned in the
chapter 1 overview; this is a selection of
materials (some appearing elsewhere in the
bibliography) that the author feels are im-
portant for reference use. These items in-
clude two Association of Research Libraries
SPEC Kits (#122 on end-user searching and
#133 on optical discs); a number of book-
length and journal article bibliographies; a
selection of general books on searching, mi-
crocomputers, communications, and other
topies; and a sampling of directories (unac-




countably missing is the one I use most of-
ten, the Encyclopedia of Information Sys-
tems and Services published by Gale
Research and now in its eighth edition,
1988).

For easy access to the annotated citations
and other sources, indexes are provided by
author, title, and subject; a few books are
analyzed to the chapter level. Sources are
primarily from the library/information sci-
ence field but other subject disciplines ap-
pear as well (Science and Academe, for ex-
ample). Most of the numbered citations are
annotated and the author often provides a
taste of the original work by including brief
quotations.

The author has obviously kept abreast of
the wide range of topics relating to elec-
tronic information retrieval, including the
current interestin CD-ROM, WORM tech-
nology, gateway software, and mounting
data tapes on institutional mainframes.
There is a strong sense of currency about
this book: the author does not state a cutoff
date but it appears that all major references
are present through about the first half of
1987 (with one item having a projected
publication date of spring 1988). In such a
changing subject area, this kind of bibliog-
raphy ean expect to remain current for a
relatively short time. The value of Batt’s
work is that the citations have been
thoughtfully selected and are augmented
by other source materials; any library con-
templating (or already involved in) an end-
user service will have in hand enough refer-
ences to support responsible management
decisions.

This volume serves the author’s stated
purpose of being a practical source book for
any end-user searching program, butis also
that rare work, a readable bibliography.—
Linda Friend, Pennsylvania State Univer-
sity, University Park. L L]

Crawford, Walt. Technical Standards: An
Introduction for Librarians. Professional
Librarian Series. White Plains, N.Y.,
and London: Knowledge Industry, 1986.
299p. $36.50 (ISBN 0-86729-192-3); pa-
per, $28.50 (ISBN 0-86729-191-5).

Walt Crawford provides two important
services for librarians in his work Technical
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Standards: An Introduction for Librarians.
First, he outlines the rather confusing and
sometimes baffling standards development
process, and second, he introduces librari-
ans to the more important standards that
affect librarians at work and in the home.
This comprehensive reference work pro-
vides easy readability, with each chapter
laying the framework for progression to the
next.

Crawford’s use of the ANSI Z85.1-1980:
American National Standard for Perma-
nent and Durable Library Catalog Cards is
an example of the necessity of following
standards, and his description of what can
result when technical standards are “as-
sumed but not verified” is an excellent
choice. This particular technical standard
is one to which every professional librarian
can relate regardless of his or her area of
concentration.

Chapter 2, entitled “Technical Stan-
dards in Action,” relates technical stan-
dards to everyday life in and out of the li-
brary. I found this chapter to be the most
enlightening and interesting even though
the discussion only scratches the surface of
the total number of standards affecting our
daily lives. Again, Crawford’s choice of ex-
amples (e.g., bibliographic citations and
bibliographic record exchange) allows the
reader to relate easily to the discussion of
the problem with conflicting standards and
the advantages of well-timed standards to
the work environment.

Crawford devotes considerable attention
to describing the standards development
process, the organizations associated with
standards development, and methods for
interested individuals to become involved
in the standards process. I found this sec-
tion (chapters 7-9) extremely beneficial in
crystalizing the interrelationships existing
between individuals and the standards or-
ganizations as they relate to the standards
development process.

The second half of the book is devoted to
describing the current standards of interest
to information industry professionals from
the National Information Standards Orga-
nization (NISO), the Accredited Standards
Committee on Information Processing Sys-
tems (ASC X3), and the International Or-
ganization for Standardization (ISO).
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Since the standards-making process is a dy-
namic process with new standards being
proposed, reviewed, and approved
throughout the year, a few recent stan-
dards of interest to librarians were not in-
cluded although they were under develop-
ment at the time Crawford’s book was
released (1986). Of particular importance
are the Volume and File Structure of CD-
ROM (Z39.60-1988) and the Common
Command Language (Z39.58-1988) with
which all librarians should become famil-
lar.

As one reads through Crawford’s list of
current standards, it becomes readily ap-
parent that this book is of value to all librar-
ians, not only those who deal with automa-
tion and technical services. Each standard
listed includes a brief summary with infor-
mation on the application of the standard,
and problems associated with its imple-
mentation. This list alone is worth the price
of the book, and one hopes an updated edi-
tion will be produced every two or three
years.

The book includes two appendixes. First,
appendix A lists over 150 standards applica-
ble to online integrated library systems. For
librarians preparing requests for proposals
this list is an excellent source of identifying
potential standards to include in the techni-
cal requirements section, Appendix B lists
members and subcommittees of NISO,
ASC X3, and ISO technical committees 46
and 97. The book includes two indexes, a
conventional general index, and a special
“Index to Standards” devoted to the stan-
dards addressed in the book. Technical
Standards also contains an extensive glos-
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sary addressing technical terms in addition
to the acronyms used.

With the increasing importance that
technical standards play in both our work
and home environments this book is a must
for all individuals associated with the infor-
mation industry.—Gary Ross, College of
Charleston, South Carolina. um

Software Reviews

MITINET/MARC. Information Trans-
form, Ine., 502 Leonard St., Madison,
WI 53711. Hardware requirements:
IBM PC or compatible, 256K RAM, PC-
DOS 2.1 or greater, 2 disk drives. Apple
II, 128K RAM, ProDos, 2 disk drives.
Price: $495.

MITINET/MARC is software designed
to allow libraries to create original catalog-
ing records in MARC format at a reason-
able cost. According to accompanying doc-
umentation, little or no knowledge of the
MARC formats is required to successfully
use the program. An understanding of basic
cataloging rules and ready access to a copy
of AACRZ2 are all that’s necessary. Creation
of full MARC records on floppy or hard disk
for use in automated databases is accom-
plished with English-language prompts
and realistic examples that guide the user
through the entry of each cataloging ele-
ment, Users learn the system in two to four
hours, creating eight to twelve records per
hour when proficient. How well does the

Twenty Years Ago in JOLA

It would seem difficult to defend (in the keyword index) the inclusion of words like
“ourselves,” with one page reference, or “author,” with more than 40, or of phrases
like “privately admitted” or “detached and mailed.” This is indeed machine-like in-
dexing by human beings, with all of the faults of both.

A. J. Goldwyn reviewing H. P. Luhn: Pioneer of Information
Science, Selected Works. JOLA 1, no.3:213 (Sept. 1968).

Contributed by Michael Gorman.




program live up to its claims? Is MITINET/
MARC a viable solution, especially for
school, public, and special libraries facing
the final phase of retrospective conversion,
i.e., dealing with “no hits”? A closer look at
the package is in order.

Let’s begin by examining the quality of
the documentation. If MITINET/MARC
requires no prerequisite knowledge of the
MARC formats, what can be said about the
demands placed on users by the program’s
documentation? I must say that I was im-
pressed by the user’s manual. It leads the
terminal operator step-by-step from the
initial start-up procedures, through each of
the menus, and down to the entry of indi-
vidual cataloging elements. Essential in-
structions are highlighted, and helpful cat-
aloging and data entry notes are sprinkled
throughout the text. Each chapter is pre-
sented in a straightforward and logical
fashion. The index at the end of the manual
served me well on most oceasions. In short,
be prepared with MITINET/MARC to
forego many of the initial headaches associ-
ated with learning a new software package.
After one reading of the user’s manual, I
confidently began work on MITINET/
MARC.

Installation on my IBM PC was accom-
plished in a dozen easy steps. Before using
the program for the first time, the “custom
profile” must be created. The profile asks
for information about the library, deter-
mines how data will be formatted on the
cataloging screens, and allows entry of
branch or collection names (see figure 1).
As in other areas of the program, options
are selected by moving the highlighted
block with the arrow keys to the appropri-
ate choice and pressing the return key. Un-
til becoming more familiar with the pro-
gram, users will want to retain the “English
prompts” and “show examples” options.
After completing the “custom profile,” we
can go to the main menu and begin the pro-
cedure for entering a record.

Selection of the appropriate highlighted
MARC format from the menu causes
MITINET/MARC to generate customized
screens and examples for that format. The
program allows creation of bibliographic
records in nine MARC formats (“book” and
“report/document” formats are separate
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here). Entry of cataloging data is per-
formed in several stages. The “common
fields” are displayed first. These include
author main entry, title, edition statement,
publication information, physical descrip-
tion, local subject heading(s), and L.C card
number. Screens for each of these fields are
automatically displayed in sequence. The
“optional fields,” which accommodate en-
try of less used fields, follow. For the “book
format” these would include the ISBN,
notes, LC subject headings, etc. “Special
data” screens then provide English-
language choices for entering fixed field in-
formation. Call number and branch copy
information screens allow input of these
last two elements.

How easy is all of this? Let’s look at the
entry of title information. If “English
prompts” and “show examples” were se-
lected in the “custom profile,” consecutive
screens are displayed, prompting the user
to type in title, subtitle, and the statement
of responsibility (subfields a, b, and ¢ of the
MARC 245 field). The correct ISBD punc-
tuation is supplied by MITINET/MARC.
Even the GMD is generated in brackets by
the program, when appropriate. Figure 2,
taken from the user’s manual, is an example
of the subtitle screen. The subtitle “a his-
tory of the northern Minnesota lumber in-
dustry” has been entered into the catalog-
ing workspace. Upon pressing the return
key, the subtitle is added to previously en-
tered author and title information with the
correct punctuation. The statement of re-
sponsibility screen with its example then
appears. The same procedure is used for the
remainder of the “common fields.”

The “select optional fields” screen allows
cursoring through the list of remaining cat-
aloging elements and marking those needed
in the record (see figure 3). Marked fields
are then displayed in screen-by-screen se-
quence. All other fields are eliminated. Re-
peatable fields such as general notes allow
the user the option of printing one or more
notes before moving on to the next element.
Two “special data” screens promote speedy
selection of fixed field values. The second
screen is designed so that it can be easily by-
passed and default values (such as “select
lang.-English”) accepted. The manual pro-
vides sufficient examples for entering both
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Dewey and LC call numbers. Adding
branch copy information is a snap, if the
profile has been properly completed.

Before saving the finished entry,
MITINET/MARC gives the user the oppor-
tunity to make corrections to cataloging,
holdings, or special data. To correct a rec-
ord already saved to disk, use MITINET/
MARC’s load feature to make necessary
modifications to individual fields. The
“print data disk directory” function is a
handy way to list data on disk without hav-
ing to print the entire bibliographic record.
The directory printout includes record
number, date of creation, change date,
brief author and title information, publica-
tion date, and MARC format used for each
item cataloged.

Now that we've taken a look at the basic
mechanics of the program, some funda-
mental questions about the ability of
MITINET/MARC to deliver can be posed.
First, what level of quality can actually be
attained by MITINET/MARC users who
have no knowledge of the MARC formats?
Second, how successfully can MARC ree-
ords created with the program be used in
automated systems?

The first question might reasonably be
raised by anyone who has worked with the
MARC formats over the years. It’s no sim-
ple matter to create high quality MARC
records that conform faithfully to the stan-
dards. One could be tempted to say that
MITINET/MARC is a slick package that
provides libraries with a clever means of
simulating the MARC formats. After all,
not all libraries are bound to standards that
demand strict adherence to every intricacy
of MARC coding. That would sell
MITINET/MARC short, however. Let’s
look at a few problematic areas of the
MARC codes and see how the program
deals with them.

MARC indicators would seem to be a
major obstacle for those not acquainted
with the formats. MITINET/MARC users
are given the option to “use default indica-
tors” in the “custom profile.” But how well
does this work? MITINET/MARC auto-
matically supplies the correct filing indica-
tor for appropriate fields, beginning with
“a,” “an,” or “the.” Title main entries gen-
erate a “0” first indicator (no added entry
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for title), while nonmain entry titles gener-
ate a “1” (title added entry made). When
LC subject headings are input, the pro-
gram supplies the correct second indicator
value “0.” Other indicators in the record
are handled in similar fashion, with the
program choosing either the correct or most
probable value. Libraries desiring to input
strict I-level records may wish to select val-
ues other than the default values for some
fields. In the “serials format,” for example,
alternative titles and linking entries require
use of the “display/revise indicators” option
and some knowledge of the MARC format
to select the more exotic choices offered for
these fields.

For libraries using L.C subject headings,
the possibility of numerous and repeating
subfields could also present problems to
novice MARC users. We have seen that the
program does an excellent job of leading
the user through the fields and subfields of
the cataloging record. However, no pro-
gram can anticipate the exact order in
which subdivisions (x, y, z) will need to be
used for a given subject heading.
MITINET/MARC gives users two options.
The “menu option” allows the user to select
with the arrow keys general, chronologi-
cal, or geographic subdivisions in the cor-
rect sequence. For users more familiar with
the MARC formats, the “command option™
allows more expeditious arrangement of
subdivision prompts, such as \ xzx. Similar
options are available for the repeating sub-
fields sometimes necessary for publication
information (260 field).

What about entry of fixed field informa-
tion? The “special data” screens deal with
the more important fixed field elements in
each format. A combination of the use of
English-language choices, ease in retaining
default values, and the manual’s concise ex-
planations of individual fields promotes
smooth entry of the fixed fields for the nov-
ice. Even the description of the normally
troublesome “dates” values is clear. Refer-
ences to supplementary MARC documen-
tation are unnecessary because the most
frequently used countries of publication
and languages are listed in the “special
data” fields for easy selection. Additional
state, province, and regional codes are con-
tained in the manual’s appendix. More ad-



330 Information Technology and Libraries |

vanced users may complete optional fixed
fields not represented on the “special data”
screens by adjusting the “custom profile.”

Although responsibility for the accuracy
of the cataloging information itself must lie
with the inputting library, the previous ex-
amples illustrate the lengths to which
MITINET/MARC is prepared to accom-
modate the novice MARC user. The crea-
tion of K-level records for these users is eas-
ily attainable. But as we have seen, the
program does not stop there. Its features
also fully meet the needs of knowledgeable
and even expert MARC users in the creation
of I-level records.

Concerning MITINET/MARC’s use in
automated systems, we can look at its track
record thus far, The program was devel-
oped as a joint effort of Information Trans-
form, Inc., and the Wisconsin Department
of Public Instruction, Division of Library
Services. MITINET/MARC was intro-
duced in 1986 following the development
of a companion package, MITINET/Retro,
which has been used extensively in Wiscon-
sin and other states. According to informa-
tion that accompanied the package,
MITINET/MARC is in use in more than
500 libraries. Each record created using the
system is saved in the MARC format, in-
cluding the leader and record directory.
These data may be loaded into automated
systems that accept the MARC format for
use in online catalogs, circulation systems,
CD-ROM catalogs, state databases, etc.
Vendors have reportedly processed
i\ﬂ TINET/MARC records without prob-
ems.

In conclusion, MITINET/MARC lives
up to its claims in fine style. The program
provides an easy and inexpensive means of
putting original cataloging into the MARC
formats. It is a well-conceived package ac-
companied by superior documentation.
Smaller libraries, especially those with lit-
tle or no exposure to the MARC formats,
should seriously consider MITINET/
MARC.—David A. Badertscher, Univer-
sity of Virginia Library. m

Sci-Mate Software System. Version 2.1
(1987). Institute for Scientific Informa-
tion, 3501 Market St., University City
Science Center, Philadelphia, PA 19104.
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(1-800) 523-4092.%List price: Searcher,

$150; Manager, $295; Editor, $195.
Dialoglink. Version 1.20 (1988). Dialog In-

formation Services, 3460 Hillview Ave.,

Palo Alto, CA 94304. (1-800) 334-2564.

List price: $149.

Two communication software packages
of interest to the library community are the
Sci-Mate Software System from the Insti-
tute for Scientific Information (ISI) and
Dialoglink from Dialog Information Ser-
vices. The primary focus of both is to pro-
vide easier access to the products and ser-
vices of their respective producers.
Sci-Mate, aimed at the scientist and the in-
frequent database searcher, provides
search software that translates the natural
language of the end-user into the search
language and protocol of the vendor sys-
tem. Dialoglink provides experienced on-
line users with easier access to Dialog ser-
vices. Both communication packages have
the capability of building search strategies
off-line, saving them and uploading them
on command, and downloading and edit-
ing results off-line. The following is a re-
view of the basic features of the two pack-
ages and a discussion of their strengths and
limitations.

Sci-Mate Software System

Sci-Mate was first released in 1985; Ver-
sion 2.1 (1987) is reviewed. Hardware re-
quirements include an IBM or IBM-
compatible microcomputer (or a Z-80
microcomputer that runs CP/M-80), at
least 256K random access memory, PC-
DOS or MS-DOS version 2.0 or higher, and
a modem. There are three components to
Sci-Mate: Searcher, which is the commu-
nications component; Manager, which
provides database management; and Edi-
tor, which permits the creation of stylized
and customized bibliographic reports.
Each of these components can be used inde-
pendently or together to allow database
management or report generation from
downloaded records. This capability is
built upon Sci-Mate's prefigured tem-
plates, which store data uniformly from
one component to the next. It has some
built-in limitations, however, as only rec-
ords from specified databases can be
searched and manipulated in this manner.

Major Features of Sci-Mate. Searcher’s



communication software offers three dif-
ferent searching modes. In the “menu-
driven search mode,” search terms are se-
lected using a series of standardized menu
options, which are then automatically
translated into the language and protocol
of the host system. Users may search BRS,
Dialog, NLM, ORBIT, and Questel. How-
ever, only a specified number of databases
can be searched in menu mode in each ven-
dor system. They have been chosen because
they are the most heavily used. For exam-
ple, in BRS one can search ERIC, Biosis
Previews ABI/Inform, CA Search,
Medline, Psycinfo, NTIS, Management
Contents, and Compendex, as well as ISI's
databases Social SciSearch and Arts & Hu-
manities Search. When searching these
databases, the user has the option of quali-
fying sets as well as being able to search the
database indexes. Context-specific online
help screens are available. Also in the
menu-driven mode, search statements can
be created and saved off-line and uploaded
during the search session. Results can be
downloaded to an ASCII Work File and
transferred to Manager and Editor.

The second search mode option is the
“native search mode” where databases are
searched using the language and protocol
of the host system. In this mode, the user is
not limited to a specified number of data-
bases. However, search records resulting
from a native search cannot be manipu-
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lated in either Manager or Editor.

The third searching mode is the “passive
terminal mode” where users can access host
systems other than the five listed above. In
this mode, the computer functions as a
dumb terminal; there is no automatic log
on or log off, and the user must employ the
commands and protocol of the vendor sys-
tem. No transfer to Manager or Editor is
possible.

Manager is ISI's database management
component. Records are downloaded to
“user files” that are configured with tem-
plates to match vendor field tags and speci-
fied report functions that facilitate the cre-
ation of bibliographic citations, generation
of status and columnar reports, and address
labels. Sci-Mate Manager provides nine
templates. Customized templates, as well
as individual records, can be created at the
keyboard. Files can be sorted, edited, and
searched through the use of menu selection
options.

Editor creates bibliographies in fifteen
preset formats from records in Manager
files, as well as from records entered at the
keyboard, and also has the capability of
creating customized formats. Bibliogra-
phies can be sorted by author and date (lat-
est publication first or last) and by the order
in which citations appear in the text of an
article. It is possible to generate footnotes
and in-text citations in Editor.

Sci-Mate Documentation. ISI provides a
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separate manual for each of the compo-
nents of the system. Information is pre-
sented in a clear, concise manner with ex-
amples of menu screens on almost every
page. There are tutorials for each of the
vendor systems and chapters on each aspect
of searching, such as display/download,
search modes, and queries and sets, Within
each chapter, there is information about
what to do if a search is unsuccessful.

Installation. Installation and configura-
tion of Sci-Mate is difficult. For a system
that is aimed at the nonprofessional
searcher, the installation itself requires de-
tailed, technical knowledge of computer
and online systems. In fact, all IBM-
compatible microcomputers will not ac-
cept Sci-Mate’s telecommunications con-
figuration in the standard ways described
in the manual. Some may also have display
and print incompatibilities. (Dialoglink,
however, seems to be more universally ac-
ceptable.) Fortunately, ISI does offer tech-
nical support by phone and will assist with
installation and troubleshooting.

Ease of Use. Experienced online search-
ers will find the Sci-Mate menu-driven
search mode tedious and slow. Limitations
of the system include (1) too many menu
screens to work through when developing a
search profile; (2) inability to combine
AND/OR logic in the same search state-
ment; (3) a complex “list” function in order
to display set history while online; (4) noin-
dicator of time spent online (in an ironic
choice of symbols, online connection is sig-
naled with dollar signs ($$)!); and (5) lim-
ited choice of databases in the menu-driven
mode.

However, Sci-Mate may still be of use to
the experienced searcher when searching
unfamiliar or little-used systems, such as
Questel or ORBIT, since search statements
can be developed off-line and the system of -
fers automatic log-on and menu-driven
search options.

Insummary, the strength of the Sci-Mate
Software System allows infrequent online
searchers access to cdmmonly used data-
bases without having to master the com-
mand language and search protocol of the
host system. There is a price to pay for this
advantage, however, relating to the time
spent in creating sets, limitations in the
number of available databases, and the
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complexity of the installation and configu-
ration process.

Dialoglink

Dialoglink, the communications soft-
ware package from Dialog Information
Services, like Sci-Mate, is also a series of
components: Communications Manager,
Account Manager, and OnDisc Manager
(for use with Dialog’s CD-ROM products).
This review considers the communications
and accounting components of Version
1.20 (1988).

Hardware requirements for Dialoglink
include an IBM or IBM-compatible micro-
computer, at least 384K random access
memory, PC-DOS or MS-DOS version 2.0
or higher, and a modem. For graphics ca-
pabilities, a graphics adapter card, graph-
ics monitor, and specialized printer are re-
quired (Epson, Proprinter, HP Think]Jet, or
HP Laser Jet or compatibles, for example).

Major Features of Dialoglink. With
Dialoglink’s Communication Manager, it is
possible to log on automatically to Dialog
and an additional twenty online vendors.
The searcher is expected to utilize each ven-
dor’s unique command language and pro-
tocol. Online menu screens and function
keys aid the search. Well-defined, logical
function keys lead to menu screens for
printing, uploading and downloading, and
context-specific help screens. Searches can
be created off-line and automatically
loaded when online.

Dialoglink is filled with nice features,
One of the most interesting and time-saving
is its type-ahead capability. While the host
system is processing a request, the searcher
can formulate the next query. For easy cor-
rection of typing errors after a line has been
sent, there is a “recall last line” function.
Everything displayed in an online search is
automatically saved in the “retrieve
buffer.” At any point in an online session,
one can print the contents of the retrieve
buffer, save it to a disk, or clear the buffer.
There s also the capability to review, print,
or save selected portions of the buffer after
logging off. Another feature is the ability to
scan records by scrolling up and down the
retrieve buffer while online.

The newest version of Dialoglink, re-
leased in early 1988, supports viewing,
printing, and saving graphic images from




the database Trademarkscan-Federal and
other graphic image databases with the
help of an added function key, F6. Other
enhancements in the new version include
(1) software compatibility with all IBM
PS/2 series computers and 80386 com-
puters; (2) software availability on 31/2-
and 5'/s-inch media; and (3) shortcuts for
the experienced searcher, such as the capa-
bility to bypass some menu screens when se-
lecting the first option on the print, display,
and menu screens. For example, hitting the
shift and F8 keys automatically turns the
printer on without having to go to the menu
screen,

The Dialoglink Account Manager stores
and prints accounting reports for a single
search session, multiple sessions, or
searches for an entire month. Unfortu-
nately, Account Manager only works for
searches executed on Dialog. There are
two types of accounting reports. Single
session reports include an invoice with Di-
alog’s detailed listing of connect, type,
and print charges; connect time in each
file; and a cover sheet that lists the subject
of the search, the client’s name, searcher,
date, and up to ten lines of text. A second
type of accounting report generates sum-
mary reports of monthly usage. These re-
ports include client, searcher, database,
Dialog services (Knowledge Index, Dial-
Mail), charge code, and chronological
use.

Documentation. In keeping with Dia-
log’s reputation for excellent documenta-
tion, the Dialoglink manual presents infor-
mation clearly and concisely, with a real
understanding of the kind of information
people need to have at their fingertips. The
introduction provides an overview of the
contents of the manual, with suggestions on
when to read each chapter. There is even a
“Quick Start” shortcut chapter! Within
each chapter are step-by-step instructions
with illustrations of online screens and sug-
gested solutions to problems that may oc-
cur. Documentation for both Dialoglink
and Sci-Mate present information in an eas-
ily understandable style for their respective
audiences.

Installation. The documentation pro-
vides clear instructions for initial configu-
ration. Dialoglink software has already
prefigured many of the search parameters,
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making it much simpler and easier than Sci-
Mate. Adding an automatic log-on proce-
dure for another vendor is not quite as easy,
requiring specific knowledge of step-by-
step log-on parameters and search particu-
lars (such as being able to identify the ven-
dor’s prompt symbol).

Ease of Use. Dialoglink is easy to use.
The function keys, menu screens, and spe-
cial features such as the “type ahead
buffer” and “recall last line” function re-
quire minimal learning on the part of the
searcher. There are some shortcomings: for
example, in Account Manager there are no
online instructions for moving from one
part of the screen to the next when defining
a new session and no online prompts to
show how to end an accounting session,

Nevertheless, Dialoglink is an easy soft-
ware package to install and use, especially
for Dialog customers. Designed with the
experienced searcher in mind, it provides
function key assignments and other aids
that will certainly help the infrequent
searcher as well. The major limitation is
Dialoglink’s emphasis on use of Dialog ser-
vices. Installing other systems, while not
automatic, is relatively easy, but it is unre-
alistic to suppose that large reference ser-
vices will only be using Dialog. One entire
component, Account Manager, is not func-
tional for other host systems.

In summary, the Sci-Mate Software Sys-
tem and Dialoglink have a lot in common:
both attempt to make online searching
more successful, offer more than just a
communications interface, employ menu
screens and windows to offer user-friendly
options, and have a targeted clientele for
their packages, facilitating ease of use of
their respective vendor's services: ISI data-
bases for Sci-Mate, and Dialog customers
for Dialoglink. Unfortunately, this comes
across as self-serving and is certainly a dis-
advantage to the experienced searcher who
would like to experiment with such value-
added products as the Editor, Database
Manager, and Account Manager but can-
not because of the limitations of the two
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Letters

To the Editor:

In response to “Remote Interactive On-
line Support” (Information Technology
and Libraries, December 1987), I would
like to comment that a considerably im-
proved design of three-party telecommuni-
cations switch, the Trialogue switch, is
now available from TGM. The new model
developed by Dr. Rodes Trautman allows
not only SRS but also ISRS (interactive si-
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multaneous remote search). In ISRS, the
“master” site can turn over keyboard con-
trol to the remote (or novice) site, permit-
ting direct contact with a host computer,
and then observe, or intervene, as the nov-
ice and host interact. As the new model de-
sign is proprietary, I cannot share the wir-
ing diagram.—Deborah L. Graham,
President, TGM Communications, Inc.
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