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research on user interf ing public access
in an atfempt to ident oh methods and fin
gn of sffective ussr in to online public ac
finition of user interd laoyved which includ
ion to ssarching and in tware. The follow
lic access cataloas are 1 the demonciratio
records, the provision scabularies, the a
the screen, &b ion of access points
and the divisio f atalog into separa
ch feature, user studies and other research
copss cat 5 are reviswed and those findings sumsarized
sight into user needs concerning that particular feature; i
tified and directions for further research are suggested. I
cataloging codes and standards and system design are discus
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I. IWTROGDUCTION
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With the advent of computer svsteme designed for direct use by

s
gt
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or
]
ot
el

general public, the need has become apparent fo design interfaces w

=

i
e
iz}
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ixd

tribute as much as possible to sase of use and ready learnability of

. Online public access catalog (DPAC) systems have been no exception.

1
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sY
A4 phenomenon of the last decade, for the most part, most existing online

i

ic access cataloges began as technical processing or circulatien systems

o . o ]
o
ot
-

ned for use by library staff [251, p. 101. GSome make use of informsiion

o]
s
fat
3

igval software originally designed for use by praofessional intermediaries,

ety
ather than end users When Lhese systems were being used by staff only, con-
ide

U]

ble fraining could be assumed, and the fact that it took some time to

garn to use them was not as such of a problem as it becams when the svsiems

Farat

were made available te untrained casuzl library users without the time ar Lhs
willingness to submit to extensive training.

There seems to ba some nfusion in the literature as to what is mseant

1
1

3

by the human-campuiar interface. #Apparently, the term was originally applied
to that portion of the applications software with which the system user came
into direct contact. Lawrence, Matthews and Hiller offer perhaps the clearest

r

definition of the human-computer interface fram this po nf vieuw:
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eval mechanism of the catals
late the user’'s entries into
alog system can use, and
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he possible to add, change or remove interface fteatures

fanging the basic structure of the online catalog systens

fy the distinction: interface software can be smodified
the way {or to add new ways) thalt the user anters a

arch, but adding subjeci search capabilities uwhere they

gady exist requires significant structural changss
scope of the interface softwarse. [155, p. 4131
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fccording to this view, then, the user-computer interface is simply par
t

jxd3

he zoftware, and doss nolt include hardware, or data siructures. Taking

broader view, Horan writes;

Feychologically, fhe user ipterface is any part of the computer
syetem thalt the user comes in contact with--either physicalily,
percepfually, or conceptually....The user interface is more than
an add-on component; it penetrates deep into the computer systes.
The user interface must be considered early in the design process

if it is to be really designed and not just happen. [823, p. 51

1

i
tion of user interfare cited above, search method and display formats are men-
t

w

the dats structure part of the interface? In the +irst, narvower defini-

grface features. Eearch methods and displa
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iy dependent on datas structures. Let us consider a con-
crete evample. Those whose job it is to help users find thelr way throuagh
large alphabetical files of names have knouwn for hundreds of years that a com-
mon mis-citation involves names beginning with "Ho' or’ Hac’. In manual card
5, the solution to the problem was to interfile all these pames at "Mac’,

]
with & cross reference to refer users there from "Hc'. Thus, sven if a user



had a mis-citation, he or she would find the name sought, possibly without
1

] n
would be possible, 1f it were desired to aid users with this problem. T
software could be designed in such a way as automatically to search both

a
and “Mac’ names when a "Heo' or "HMac’ name is input as part of & search auery,
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display: or, the data itself could be struc-

tured to deal with the probiem; for examole, catalogers could create

records for each Mo’ or “Hag® name containing a cross reference from the

B3
)
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s}
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torm.. {These do npt exhaust all possible solutions, of co
are offered merely as examples for illustration purposes.) From the user’'s
4, Bither sclution to the problem results in the fa

I
or her. It is irrelevant to the user whether the solutiaon iz

o
that one of the solutions may not he preferable in terms of

efficiency, or clarity of the user-computer dialogue, but rather fc suggest

of the system as a uwhole, including relationships and structures inherent in
1y true in the case of OFAL s, made up a5
d

s by means ot a great deal pf intsllisc-

tual effort, largely for ithe purpose of demonstrating relationships to ussers;
relationships such as those obiaining between “all the works on a particular

subject,’ "all the works of a particular author,’ or "the item retrieved and a
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Resopurces (CLR}. There is some lifterature on system design, which tends to
appear in publications of the Library and Information Technology Asscciation
{LITAY and the 8merican Spciesty for Information Science {ASIS). There is alsso
some literature on cataloging in the online envirwnment which tends to appear

in Cataloging % Clazgification Buarisrly and publications of the Resources and

Technical Services Division of the fAmerican Library fAssociation. There is



ittle evidence in the literature, however, that there iz much communication
1o

i

cgers), and system designers. It is hoped

; this paper will sncourage more communication by

=)

d by writers on user interfaces can be divided

e
into ihree categories, hased on the dearee to which they interact with

guist~
ipg national standards for record design: only one of these cateqgoriss will ke
dealt with here, for reasons to be given below. In the +first category ars
featurss that can be left as a matter of local option, and do not requirs the
creation of new national standards or the revision of swxisting standards. Ex-

¥

Y
amples of features that can be lefit as a matter of local option includs use of
interactive araphics, voice inpult and ouiput, helip displavs and messas
ror messages, response time, and logon/logoff protocols.  There is
for svery library to offer users the same HELF messages. A sscond
those features that are relatively independent af exiszting na-

11 etandards. Command languace is an exasple of the latter.

being mads (303 3By 973 H8p 224: 233, p. 341, this attempt should be
procesd independently o xisting national standards for record desion, such

e
as MARC, AACRZ, Dewev, LLEH, and the LEC classification. & third category of

)

by

g

ot

in

5
H

features consists of those features that do neot exist independentl
d

E

1 standards for record design. Examples are displays {short vs
g

&
full receords, as well as filing arder of displays), indexing, search

ut

mechanics, user—coaputer dialogue i{menu, command, form fill-in, etc.i,
demonstration of relationships between retrisved documents and others in the

databacse, automat

ot

error correction, and weighting and ranking of documents.
A11 of these features aperate upon descriptive cataloging records and desorip-

tive and subiect accescs poinis that have been prepared, chosen and structured

according to various national standards. Every day more records are produced
according to existing national standards and loaded into OPFAC's. I the
records we are creating are causing problems at the uaser interface, or if

there are user interface problems that could be better and more efficiently
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solved by programming than by individual decision-making on the part of
catalogers, ressarch to demonstrate this, careful thought to devises the best

forts to begin the cumbersome process of revising existing

+
national standards cannot begin too scon. For this reason, this review u
F

JFAD ussr interface featurss that are influenced by record

o
In the following review, we will consider the implications of previso

user resgarch for both system design and record design affecting each inteyr-

face feature, and fry to suggest possible further research. User probleasz
GFAL s reported in the talog use literature have been summarized in 2z nua-

bered list in an appendiy and will be referved to by number

discussion. This has been done because user problems tend to be more gensral
than fhe gpecific features designed to deal with them; one problem mav he
+

soived in & number of differeni ways, by means of effective design of 2 nusber
if

Ii. BPECIFIC INWTERFACE FEATUREES OF ORNLINE PUBLIC ALCESE CATALOGE

In this section, we will examing particular interface features of anline
11 the great cataloeging theorists from Fanizzi on
have argued that the main funciion of the catalog was to demonstrate fo users

relationships between various items in the collection cataloged., There i

i1

o
gvidence that users agree with these theorists. fie NYU study asked users of
ful search in their own
words, apd 13% of the computer catalog users, and 19% of the card catalag
t

ysers stated that finding thing more than they were locking for was a
f

53
sl

success [145, p. 10%, 127; 279, p. 183. Disturbingly, Walton,
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ncsrn over a loss of serendipiiy in the switch from card

d



Yee, d

to online catalogs [300, p. 39Z3. Hildreth predicts that thivd genser-

5
ation OFAC s will help u

it

ers find materials related to those already founs

{76, p. &541. See also Crawford [51, p. 1601 and Handel [174&, p. 191.

4. THE DEMOMGTHRATIOGN OF RELATIOMSHIPE: AUTHORE AMD WORKS

Findinags of previous user studies: Previous catalo

how offen users seek works on a subiect as opposed to seeking so~called “knouwn
items. However, no previous studies have asked how many “known item’ szzar-
chers could use any available edition of the work they seek, and how many
would nesd to be able to browse through records for all available editions of
the work they seek in order to choose the one best-suited to their nesds. He

also do not know how many “known item’ searchers seek works

@ edition, although we can postulate that works that

gne editicon are more likely to be scought than single-edition worksy at any
rate, the publishers of multiple-pdition works abviously
more popular than sipgle-edition works. fAnother relevant
¥y authors who have wri

b
work. fnother would be how often subiect ssarchers benefi

all the works of an authory after all, the works of a particular
bear a kind of subject relationship to sach other, as when the author tends io
write in a particular field. Because studies of such guestions have never been
done, we do not know how many “known item’ searchers benefit from catalogs
that demonstrate to the user the relationship between all the works of an
author, and all the editions of & particular work.

it should be remembered that problems that users may be having with dis-
cerning relationships in the catalog would be particularly difficult for theam
to self-diagnose; they do not know about the things they didn't see, hut would

have found useful if they hac.

Record desiagn soclutipons: Traditionslly, catalogers have chosen main entries

and done autherity work on the names of authors and works, in order to creats



catalogs that demonstrated bibliographic relationshins to users., These tech-
gqrap f

gpendent on the alphabelic arrangement of multiple

t

records, and the alphabetic matching of identical headings. Currently; all

oniine catalogs rely on these old alphabet-dependent technigues in order to
semonstrate bibliographic relationships to users.

System design splutions: Some sxisting svstems make it as easy as possible

habet-dependent rﬁlatianship55 by allowing a user %y

sechniques, WLNI, NLE at the Universityv of wizza%aing
Madison, and TINMan [92, 114, 115, 134, 226, £271. However, these sysisas

spendent matching {they retrieve all reco

hey rely on users knowing encugh to use
that mechanical linking technigues that bhypass ©

2
matching of identical headings might enable us to do a hetter

v a work represented by more than one recor

s o
84, 14683, The HYPERCATalog Project described by Hierppe may be movin

direction [1144, p. 1023, UOne can envision a catalog that could tsll &

inoking at a particular record that a later edi

,-[_

ion, or an English

s
)
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pont
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tion, or the same serial work under another title is available, sven

i1
ot
s
o+
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wl

5
though the user’s search did not retrieve the later edition or the fran
th

or all

u‘D
ot
ot
g
111

issues of the serial work [10, 70, 211. Ferhaps the job of
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cataloger of th
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ot
£
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£
Lot

o maintain such mechanical 1i in

ink
online public than to create the individual recor

LL
1
ot
e

a r
such & way that they will come together alphabetically.

Directions for research: The availability of transaction logs opens up the

possibility of investigating the above gquestinns more fully than we have ever

heen able to bhefore. The main drawback in the use of transacticn logs is our

inability to know for sure what the user was looking for, and the inability to
determine which retrieved items were judged relevant by the user. #Haske, et

al, recommend the developmesnt of technigues to allow guestionnalve administra-
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it
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tion after a search, the transaction log for which can be captured along with
the guestionnaire [129, p. 3331. Larson and Graham report that the HELYYLTH
gnline catalog has the ability to ilink an online adminisisred guestionnaire
with the transaction file in which it was administered [149). Perhaps ane
couwld even dream of the search that could be conducted within a2 guesti

i.8., & guestionnaire that could be triggered by an actual search, that sould
then become pari of the guestionnaire. UOne could envision, for e

study of the use of pseudonyms, in wshich a szample of access point fislds in-
volving pseudonyms were labelled ahead of time, and users whose searches
accessed these fields were asked to choose the records in which they wers in-
terestaed within an online questionnaire. In this way, one could study how
ten users searching under one pseudonym end by choosing & work written under
another pseudonym, i.&.,; how often users benefit by the demonstration of the

-

fi
relationship among all the works of an author regardless of the form of name

snother guestion for research is the guestion of the ideal set of co-
grourrence rules for users’ searches. This may reguire spme explanation.
Currently various keyword access systems assume that when a user’'s search in-
cludes more than one term, these terms should co-occur within a single racorgd
Gther systems assume these terms should co-occur within a single heading. The
HELVYL™ online catalog, which matches a user's search terms against both
authority records and bibliocagraphic records, in effect looks for co-cccurrence
within a set of records. This makes it mare likely that a user who has =&
citation with an author name or title word that varies from those found on the
title pages of the i1tems in the collection will be led to the desired work.
If, as many cataloging theorists have argued, many users are looking for a
1 .

ar work {represented by more than one record}l, rather than for a par-

icular item {represented

ﬂJ

[l
s

just one recordl, the ideal set of co-occurrence
ruies might in fact invelve co-occurrence of keywords within a set of records,
following the LYYL™ anline catalog’s example. The detesrmination of which
records might usefully be searched as a sei would require research into users’

perceptions of when two items represent versions of the same work, when they

Bomte
7~
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sent copies of the same version, and when they represent two unrelated
works., Some work of interest in this context is currently being done to
facilitate record merging in large online union catalogs (47, 48, 4%, 94, 172,

174, Z081. To date, however, this work has not been based on user studi
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HOMSTRATION OF RELATIOWMSHIPS: SUBJECTS

o g
53}

nism for demonstrating relationships hetueen
ase, the objective is to help users find

T
works that are related to szach other by virtue of the fazct that they are on

(el

the same subject, or on related subjects.

Findings of previocus usey studies: Contrary to some reports, the CLE

use studies did not demonstrate conclusively that subject searching
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searches [294, p. 1443 see also 51, p. 1741, Hevertheless, it is

H
LR findings that subiect searching is desired and used by our patrons.
Lipetz seems to have demonstrated that one impact of the introduction of on-
line searching at the Hew York Btate Library was an increase in subisct
segarching [1421. & number of the problems users are having with online public

access catalogs are problems with finding works that are related to sach gther
‘..

by virtue of the fact that they are on the same subject, or on related
subjects., For example, users have trouble finding subject terms, and they
have difficulty in increasing and reducing the resulis of their searches. {Hag

probless iy ¥, and & in the Appendix.} Bvenonius provides a good review of
previous research concerning the advaniages and disadvantages to users of cop-
trolled vogabulary vs. free text. Controlled vocabulary systems, of course,
generally incorporate some sort of structure to relate one ferm to another,
while free text svstems leave it to the user to think of all possihle synonyaes

gr related ferms Ilsee also 43. Hany writers and researchers conclude that the

il



proach is to provide bpth [24, p. 23y 39, p. 843 2763 2B11. Markey an

p
Demeyer report on the Dewey Decimal Classification Online Project,; an evalua-
£ i

pftware system to allow sesrchers to search oniine

o

184

™t

ype
alogs by means of Dewey classification numbers

11
st

185,

»

196, 193, 198, 199, 204G, 201y see also 1761. The DDBC Project is a pionesring
project in many waysi however, it is unfortunate that it was able to evalusis
just one software sysiem, and that a rather complex one. [ had trouble under
standing the differences among the various available searches myseld, and I

have soms euperience with bibliographic systems. This fact means that it is

tiate difficulties users had with subject access visa

hose they may have had with tThis parficular sofiwars

n
t

application. The DOD Project is valuable, however, in pointing to the nesed o
t

ive software to guide the user through the compls

of a classification system. Bome of the findings of the DBDC Project provide
insight into users’ needs for the demonstration of subject relationships,
whether by means of classification or of alphabetic subject headings. For
example, Harkey reports that a number of users expre
of terms related to the ones used initially [189, p.
that 37% of patron-entersed terms were more general
ard 13% were more specific U18%, p. 431, There is 2 good deal of evidence,
then, that users do need given some mechanism to allow thes to move
ader or narvower than the ones they begin with
also some evidence ind classification schemes more dif-

n
han alphabetical lists [7781.

Record design solutigns: Those users whe are knowledgeasble about existing sub-

ject access systems derive a great deal of bibliographic powesr From their
ability to find broader or narrower terms, move from alphabeltic indeses to
classified arrangement, and then move about in the classified arrangement. or

2

move from free text terms to & controlled vocabulary., However, conceplis such

as ‘broader vs. narvower’ or ‘conbrolled vs., free text’ can be very difficult

to impart to casual users of an online cataiog; the vocabulary we use o dis-




cuss such concepts will be unfamiliar to mpst catalog users, although many of

o

them may be able to observe such relationships without having & vocabulary fo

ip
refer to them. Herelofore, we have been dependent on mechanisms such as "see

@ 1Y

alsn’ references and nume al classification systems to record relationships

suich as that between a broader and & narrower term. It is possible that thess

mechanisms have not communicated these relationships very well in the past.
Alphabetic order has never been the ideal tacl for organizing inforsa-

tign sither chronologicslly or geographically, since both ge
i

af our subject heading
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ists, such as LLCSH and MeSH, and of our classification schemes, may provide a
d
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g users toward works on broader or narrower ftopice by mean

line suggestion screens or menus [77A1, by means of maps of subject
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ships [114A, 215, 2161, or by wmeans of explode commands such as those avail-

able on MEDLIKE and other A%1 services [204, p. 521, He need to develap
softuware that allows the user to discover the relationchips among subjiscts
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time, and that as much as possible su-
plains by example, rather than reguiring the user to use or understand un-
familiar bibliographic vocghulary, CITE is an example of an innovative svstea
£ iy &1y HZ, 451, BLIE {(Biblio-Techniques,
WLNY, MLE at University of Hisconsin, Madison, and TINman have been mentioned
t

headings attached fto a retrieved record may alsc be selected by



users for retrieval of further records [92, 114, 115, 124, 2Z&, 2271, Btephen
i

h the use of the

show users works related to those t

Birections for researchs Because of the weaknesses of the ODC Proiect dis-

it should also he remeasbered that the DILC
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Comparative studies of several classifications online mighi praov
t one is superior to another for purposes of groviding
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determine whether or not automatic display of
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any subiect search improves the user’'s ability
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L. THE MATCHING OF ENTRY TERHME TO USED TERHE
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one talks to a human, and whatever is specitied must be rigorously accurats.
11 assuamptions must be expressly stated. This is not a new problem: usse of
the card cataiog was not the same a ikipg to a person either. The manual
catalog always presented probliems to the user who came to the catalog with an
inaccurate or incomplets citationy once there, the user could easily fail o
fairly elaborate filing rules designed to keep

large files of bibliographic records in reasonable order. However, the linear
h

gs! letter bv letter up to the point that a swmall file of recognizable



equires the user to fype in search terms lett
t

&
o the search, while it decreases the likelihood of
L§

an & blank screen; feedback arrives only a

f
for exgcution. One sight expect, then,

]
probiess users have always had guessing what we mighi call someihi




Findings of mrevious user studies: Hany of the difficulties reported in the
lemns of matching entry bteras
] iculty finding subject terms {problem #1,
#ppendisd, difficuliy in increasing results {problem 32, Appendizd, tvpo's,
] . i{problew #10, Appendixl, fullpess problems with ab-

C
braviations and initials {probiem #12, Appendix), problems with spacing and

ited words i{problem #14, dppendind; and difficulty understandin

.!:‘.f
i
393
5]

11

4

references i{problem #1%9, fppendix} have always been problems for ussr
to use catalogs, but may be ewacerbated in many online systems th
.§.

to compensate for these difficuliies in some way. It should not

that &ll user studies done so far have been done on online public arcess

catalogs that did not have any of the cross reterences in LCEH availabis

searching. Harkey regarts tindings from transaction lags from sever

'Ll

ferent systems that indicate high percentages (35-58% of subjsct sears

resulting in O postings [i97, p., 4601, It is unclear, howsver, how oftes

postings were due to confusion about how to use the online systienm

rather than inability to match a subjeci heading in LCSH. In pontrast,

did & transaction log LUSH matching study of BULIRS at Syracuse in which
of users’ searches included a search statement that either exactly matched an
LESH term or cross reference, or was a ¢l

average of 4.4 search statements) L1935, p. 651. &s Harkey poinis out,
howesver, figures mersely reflect the f

it is not possible to determine how many retrieved items were relevant. Lar-
ivie has done s trancaction log study of ORION (UCLA) prior to the loading of
LESH cross references and discovered that 47% of searches matched LUSH sxactly
and 48% of csearches resulted in partial matchesy only 3% of searches
in no match L21; p. 271. ORION provides keyword searching of a subject hesd-
ing index. These studies would seem to indicate that LUBH matches user fer-
minology more successfully than has previously been thought, especialliy uwhen
keyword searching is available. Their findings should be contraszted with
thoze of Geller and Lesky their study in a scientific library foung that 72%

of the terms searched for were in titles, and anly 346% wers in subject



ject area in which LEGH is knouwn to b
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Hare Ove Frid’'s study comparing the performance of a COt

online circulation system suggest the value of the ability to

05, ssigned searches were given to sight su
sgarched thes in both the COM catalog and the online systes.
that “The online catalogue was faster than the LCOH catal 2
searches tesited. HWith regard to accuracy of searching, both
formed egually well when searches were for correcitly cited na

line catalogue produced twice as many incorrect answers as th
when the names were incorvectly cited® [73, p.
ability to browse up and domwn an alphabetical list
creased ysers’ retrieval of relevant items dranm
of relevant ilems rebrieved on the basis of a m

heading search [189, p. 441.
1

performance of keyword ssarching in searches for the same seri
t

hat search keys produced smaller retrievals. The search mea
the number of hits, and the two databases searched were not t

the larger database was the one s
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ched by search kev, =0 per

3]
el

that search keys produced fewer maiches has some validity for
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similar titles or

Record design solufions:; In the past, catalogers have insertis
references in their +iles in an atteampt to anticipate some of

described above. dur rules for cross references are coming und

n the LD authority file {and her
what the LC authority file would ccm’r.a-.inil it & name had been
of

on of cross

den and Golden investigated the performance of searc
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4 catalog and
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browse indexss
biects, who

Findings wuere

mes., Hui the on-
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itles containing nondistinctive words [791.

taloge, hecause
hing and indexing
d in no hits d{on
own knowledge of
established by

references calle
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for by current rules would have resulted in search success. She finds that

fnly &.4% of Lthe no hit searches would have been successful if the postulatsd

cross references had been present. Two problems decrease the valus of the
results of this very interesting study. One is that a sample of no kit
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the sample. This mgans ithe

gsample iz probably biased toward fairly unusual names, and away from comman

NARES. Secmndiy, the no hit searches occurred on & particular systsm
tra

-
with particular features. #As Taylor herseld demons tes, 21.7% of the no nit

itgelt introduces ¢

on which uninverted personal names are valid searches.) HNeverthelsss,

tudy reprgsents a very interesting attempt to evaluate the amount

current record design practice can give users with their entry voos

Z

problems [2843. Thomas has investigated the number of cataloger-corsaty

references to names that serve no useful purpose in the HELVYL™® anlins

catalog, which is searchable by kevword, and has found that 47% ot the o

references catalogers now routinely make §
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%73, MWatson and &
he number opf craoss references in current LC name authority records
which would be necessary in systems that provide both automatic right-~hand

truncation and keyword searching, and find that B2.8% of current name

[y

¥

authority records either have no cross references or have cross referepnces

t they consider unnecessary [3021. Hot evervone would agree with the
categories of references they consider unnecessary, however: included are
variations froa the heading in forename fullness, and word order inversians.

oghn Do) could he

[y

A cross reference from ‘Smith, John 0.7 fto "EBeith, J4. D.

guite helpful to & user scanning a list of all the headings retrieved by the

keyword search “dohn Smith.’ CLross references from word order inversions can
alse be helpful in kevworg access svstems or ip browse files when one must
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scan a numbsr of retrievals. Jamieson st al.

Lo
st

find that slightly more than 50

subject cross references

o
e,

of name cross references and almost three-guarters
on current LC authority records are not found in title page transcriptions in

bibliggraphic records, and hence the availability of kevword searching is np

substitute for the grovision of these cross references [125, p. 2791.
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indexing, and different filing rulss for
ng retrieved headings or records, the cross reference rules cannot yet

imally standardized. The situation iz further complicated by the fact

maiority of librariss do

"1

ot yet have anline public acce

and per ny of them will never be able to afford them [4, 201
LOW catalogs still gd cross references designed for linear alphabsiis

Svstem desiqn solutions: Many syvsiems have aftempited solutions fo the probiss
i

s

matching user input to records in the system. Sone systems a

o
hrowse up and down index files, looking at headings thal may not

g matched their ipitial searches {for esxample, CLEI's FAC I [93, &

14N, Some systems, such as the MELVYL™ online catalog and ORION,
zllow key word searching of controlled headings, to enable users to identify
controlled headings more sasily. OCLE has indexed 81l Mo and Hac names ihe
same wayi boith Hclonald and MacDonald are searched in OCLEC search keys as

ers are shown all Hcbonalds and Maclonalds that match their

searchesy OK&P] indexes all such names as "HMac’' (218, p. 631,
flany systes normalization rules are rather arbitrary, and vary from one
o another. For sxample, one system will convert a hyphen to a space,
the word is indexed as two words, and ancther will delete the hyphen,
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the word is indexed as ong word. This ssems uitful area for
ds,
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the development of standar 50 ag to minimize the number of details a user
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sgarch for all variants when any one is inputy for ezamp

i

for a sgarch emploving either the term ‘online’ or the term “on line’ is

retrieve ‘online,’ “on-line’ and “on line.’
Lisrary Bervices, England) can do this [297, p. B&ED.
at
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by
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£ 5
etfe on the common user problsas of retrieval of too many records
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pparts that costs would increase markedly if surname similarity algorithas

were used on OCLO 095, p. 331,
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in the initial search. LOB/WLN apparently re-searches
t

he user to pick out

i
guides the user to attached subject headings [94, p.

relevant recards, an n
659 175, p. 103, QKAPI has elaborate algerithes to give ussrs the closest




can be forcing the user to continue fruitlessly when the item is simply net in
the collection. In general, there are dangers inherent in using algorithas
that are ocut of the control of the user {176, p.

the HELVYLTM
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The online catalog could be used as a mechanise to allow users &o
nces. For example, users could be encouragsd ic
write online messages to catalogers whenever they have trouble finding

material on & subjiect. Thi

A% used to notify cataloging staif of
cataloging errors [2781. Tague superimented with a svstem in which users wers
allowed to enhance subject access to records [2843, Hierppe reporits that
plans for the HYPERCATalog project include providing "each user with the
ability to specify, and save, his views of the collection® [1144, p. 147, 109

115, p. 2111,

2]

5 for resgarch: System designers so far have tended to use at least

f indexing programs, which are nob easily
necessarily mutually exclusive, i.e., one system may use more than one. In
addition, it is highly unlikely that these types exhaust all possible tvpes of

inpdexing programs which could be applied to online public access catalogs in

the future. The terms used to refer to these four types of indexing programs
have not vet stabilized, bul currently the most commonly used terminclogy
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Fhrase indexing, in which a field or subfield is indexsd as
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whole, with order of terms preserved {as in phrase indeu-

ingl, but only a fiwed length portion of each term is
1

etters of the first terwm, the first

igtfers of the second term, and the first letter of the

term.
Fermuted indeping. in which a field or subfield is indewed az :

id is then rotated to bring each separate word in

g
field to the head of the field.
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Search key indezing, because user-input search keys reguire a great
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desl pof rule learning, may be accompanied by automatic search key
tormulation by the searching program prior to matching usereg’
t the index.

Because of all these variations in indexing systems, comparisons of various
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databases would produce interesting results, if t
perimental sofiware systems that hold all other things equal,

tested on the same database. The use of the HARC
nat all MARC records provide LU
enahle the subjeci access system to be held constant.

not be as useful a method for testing known ites retrisy

ject retrieval, but il would be interesting to deteraine 1§ thers

tions in the amount of *noise® reirieved in known item searches using
different machine indexing technigue. Recall/precision tests should he
formed to assess optimum indexing of various kinds of entr and headings,

Froject, and Siegel gt al. did some recall/precision studies, but in each case
the studies compared two quite different pisgces of softwarsy once so many dif-
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o
olved nlate the effect of ons of

terent factors are

iny , it 18 hard to i
Hildreth notes that the trend
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x} fer both “pre-coordinated

phrase searching® and "post-coordinated bkeyword searching® [96, p. 8511,
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& more complerity for users to master. I one

r
gxing is a better defaull for a particular kind of search, it would

ment o
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points put, pre-coordination can sxpress the relationship between two key

wordsy for example, the concept “children in pornography’
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from the concept ‘effect of pornography on children’, 1f these phrases ars

pre-coardinated. I+, howsver, indexing is limited to single terams, the

tfect of pornography on children na longer

won concepts [4, p. 71,

g W
Existing lists of subject headinos, such as LUBH, will offen be incon-

sistent in their use of vocabulary within headings or subdivisio
a!

users to the fact that two synonymous terms are in use for the saas

cancept5 nor to refer thes i+ they use the term "movies’. Hegearch

feasibility of developing normalizing programs using diction

synonyms might be useful hers, Walker reports that OQKAPI

guiperimenting with such possibilities [Z9%3. Apparently this ig dope by
6%1 services [204, p. 491,

Oniine public access catalogs may offer a new opporitunity to study fhe
freguency with which users’ teras match our controlled vocabularies. Harksy
and Carlyle report on fransaction log research that has already been dons; sse
above. In order to seolve the problem with transaction log research that
results from our inability to determine what the user was looking for in the
first place, and whether anvihing found met the user’'s needs, one could epvi-

sion a study in which a random samplie of users doing subject searches were

[ =N
g

asked by means of an online guestionnaire to scribe in some detall what they
were looking for, and then to do thelr first search within the guestionnaire,
indicating those items that appear relevant, so that the search, and its

58

results were captured for subseguent study.
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. ARRANGEMENT OF MULTIPLE EMNTRIES

Findings of previous user studiss: 0One of the problems users are having (#E,

Appendix) is that of difficulty scanning through long disp
the CLR study, Lawrence and Matihews peint ocut that the ini

2 zgarch in some systems is a list of headings, while in of

o
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i array of biblisgraphic records. They atiemp

of initial display used in a particular system to supresse

with searching by subject in that system, and observe thal

G4, Zi41. This zesms & somewhat dubious correlaticn, since so many

gther variant system festures may be affecting user satisfaction. Howss it
spens intuitively obvious that an initial display of multiple recards b
headings matched would be superior to an initial display by main entry tha

Bibliographic records retrieved: at least, this seems obvipus it the

have heegn retrieved by maiching a number of different headings: an sxa
would be if the search ters "power’ wmatches a nusber of different sub

headings containing the term “pouwsr’.

Hecord design solutions: Cataloogers have developed rather elaborats heading
structures to ensure that multiple headings arrange themselves in a iogical

&
fashion. Unfortunately, some of these structures were designed to function in

card catalogs filed by human beings, and assume that a human brain will

the necessary connections. An example is the period subdivision which begins
with the name of the pericd covered, rather than with a span of dates, =.4.
= -1

‘Unite g4

l' 11

Btates--History--Civil War, 18
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in card cataleoge, human

beings uid file these in chronological s
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after 1B50, before 1B70), dis-
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subdivision {('Civil War'}. Host wmachines file these in strict alphabeticsal
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order, thus disrupiting the logical chronological order which would be most
8 d

helpful for users [118). Hhether or pot this probles demands a record design

sglution or a system design solution, of course, is a matter for debate. If



machine filing program could be developed to arrange these in

chronological order,; it would save the espense of changing millions of sxist-

One very useful heading structure developed by catalogers is the paren-
thetigal gualifier. The parenthetical gualifier is used when a term or & nane
2

r toc more than one concept or entity, and something is needsd
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warn users of this fact, and to signal that fhey need to decide whi
i

ities they are interested in. For

tist may decide to do research an “power’, and not

Fower {(Mechanicsl

Fouwer

scientist uld have to loopk beyond the heading "Fower resourcss ith all its
suybdivisions before he would find "Fower {(Social iences) ', The machine

8¢
forces the user to know about the phrase in parentheses ip order to find the

apprapriate heading. This was never the catalaogerz’ intention; in the card
file, the term within parentheses would have been ignored in filing uwntil
needed for subarrangement, and 'Fower {Bocial sciences)’ would have heen filed
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iy the same way that "Fower’' with no parenthetical guali
heen filed. One online system that does ignore parenthstical gqualifiers in
arranging multiple headings i1s OCLO s LB 2000,

Catalogers never intended that users should have to be aware of the eu-
istence of subject heading subdivisions, sither. The intent was that a ssarch

of records that was then ar-
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It should not be forgotten that ancther very useful mechanism for the
lay of multiple records in online public access catalogs is the mad
based on auwthorship. In an online display 1) r
a

isct heading, each record can be displ

e

a te
bodies are active in the fisld, which works are conferen
which ars works of personal suthorship. One could even 5=

play £an be a useful zsubstitute for svaluation of the works availabl

Wilson calls "ewploitative contrel’ [30%, p, 251 For sxanmpl

ast possible that a3 general book by an author who has written
f

izld would be valushble as an introduction to the field.

Systen
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coding

various

the chara ould
headings, and characters that should be ignored for primary arvangement. and

.

considered only when twe headings are otherwise identical. BSome systems al-
has published some sophisticated

ready do this. The Library of Congress
machine filing rules, and LOBH on 0D ROM, currently under development, ar-

ranges multiple subject headings in useful ways. OCLC's L8 2000 is an online
ings: fo

catalog that has very useful displays of hea granple, all subdivi-
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sions are displayed fogether beneath the heading, rather than interfiled among
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A wonderful power some online catalogs, such as 8TAR, and zome BRB-based

catalogs, offer users is that of the ability to select among sort options.
For syampie, a user could choose to display a given set of records by author

title, stc, One could argus that the
ﬁra?isien af sort Qgtiana would il debate about the superiority of ons

method of arrangement over another. However, the provision of

reguire a falr amount of computer power, and may not be feasible for most sve-
tems vet. Even i+ it were {feasible, a default arrangement should probably

in place for thaose users who prefer to avoid the complexity of having to

g
puld not be forgotten thai one method of displaving
t

iple records is to design effective displays that reveal
relationships. Lawrence has suggested that multiple screen displayvs be sum~
marized by means of s dirvectory [151, p. B1., SBuch directories could con-
ceivably enable us to return to the elegant lavoul of the old British Hussus
catalegs in which multiple~sdition works were summarized b
editory a user could gquickly scan the various available editio

choose the one most suitable to his or her needs. Barbara Tillett has stucisd
the kinds ot biblicgraphic relationships that currently exist among MARC

recordsy this work could be the preliminary to developing a coding system for

b

summarizing multiple editions of & particular work in this way [Z28781. Long
displays of multiple subject headings might be esasier to scan if subject head-
ings could be displaved without subdivisions on initial summary screens, and

subdivisions could be displaved once the heading itself was chosen.

te

~

Directions {for ressarch: A grealt deal could be done to invesiig he use~

213

fulness of various arrangements of multiple records for various kipds of
search, and, other than the work already cited, little has been done so far.
Once again, online guestiocanaires administsred to users who have retrieved
multiple records might be useful. If the guestionnaire could arrange Lhe

records already retrieved in several different ways, and ask the user which

B2
~EE



arrangement he or she prefers, some very useful data
ing resuliz might be obtained from studies of varving

the speed and accuracy of various kinds of search,

BIGFLAY OF A SIWGLE RECOR

L]

Findings of previopus user studies: There is svidence

difficulty understanding codes and abbreviations in 4

that users are b

isplays, especially loca-

tion and circulation information; {see problem #18, Appendinl. However, as

Lawrence points out, proble with displays do not se
te users (151, p. 73. On the CLE survey, the problens
ysers was ‘understanding the display for a single ite

It is often suggested that labelling of the fie

i3

o

Pt

record aids in user comprehension [83, p. 753 .
the validity of this suggestion has besn attempted so
ing conducted a timing and user preference study comp
play of bibliecgraphic records with a display with fie
that B3Y preferred the labelled display. Houever, th
doubt on & findings: users were first instrucied to

he
bibliporaphic field as guickly as possible; presumabl

em to be very impartant
least often checked by
w L1294, p. 1251,

ide in a bibliggraphic

Only

far.

lds 1a

,..u

gir methoda
identity a predeterminsd

vy the instructions

the users esploved the same terms as were used in the labels on the labelied
displavs. Then the users were ked their preterences. Predictably, they
tended to prefer tne mat which had just allowed them to be tested most

successfully. {For some reason, the figures on how 1

identify particular fields were not directly reported
A& number of ressarc

description which is needed by catalog users. and the
t t

ion addressing this issus. taken

ang it took users ifo
bOLFTI.

gstigate the fullness of
CLE study also gontained

by Seal et al. was io

replace a full entryv microfiche catalog with & short entry microfiche catalog

and then, in interviews, to ask users of the short en

had "found what they wanted to know +from the catalogus.®

methodology, only 1-3% of searches were reported by u

]
o
o

trv catalog whether they
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plays in the HELYYL™ online catalog based on transaction log analysis as
fnoliows:

TYFE OF DISFLAY HENY HODE COMAAND MODE
Feview {no ©all no.) 44.3% {default display! 5. 0%

Briof 14.8% &b, 3%

Lang 44.7% 14.0%

Browse 5.9%

fither 3.8%

While this kind of datas may raise more guestions than it answers, it iz gsr-
tainly a useful preliminary to more detailed investigatd

dats, especially in & situation like this whers so many

to the user, must be used with caution, unless the researcher is wili

assume that the user always knows what he nesds,

Gramford 2t al. report on extensive syperimentation with sinols

displays. However, no user testing has been done as yet. FERecommendatis are
based on the opinicns of the three system designers who wrote the boobk [541.

5 .

Croucher 'z ressarch seams to demonsirate that there may be an opilisum oumbsy
ing

of characters on & screen for comprehenzion and speed of scann

Record design so
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However, the card formaet was originally designed to deal with a problem that
does not go a

u
space in which to convey information about a particular version of

4
=
v
o
b

gd space either, Crawford reports 3¢

t
records investigated on RLIN reguired a second screen using & card-like

s

display, 84% when using labelled display [34, p. 31. Alsoc, it should be

borne in mind that the card formal setsz off information by means of paragraph-

ing and indentstion rather than by labelling not just to save space, bui so as

L1
a3



many users would understand the terms “materia

‘vorporate author,’ for example? These w

desk is epough to lead one to chserve that

about bibliooraphic mattersy if, in factk,

heir common vopoabulary, is it

record is never displayed constitutes & wasted resource--ratalogin
t

. Alsog, human intervy

n
praduce better records than mechanical lopping: for example, some nonbooh
tle pages may be nearly entively described in nobtss

System desiagn sclutions: BSee above for discussion of fhe dangers of mechani-

stems do offer an array of choices for
display. This adds a level of complexity to the svstem that
prefer to avoidy thus 1t is still imperative that systes desig-
ners make good deciszions asbout which single-record displayvs to smploy as
defaults in various searching situations; for example, one might hypothesizs

f
that a fuller description may be more useful to a subject ssarcher.

Directions for ressarch: With regard to labelling, research on what kinds of
bibliographic voroabulary are recognized by mosit users would be helpful in fhis
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kind of & vocabulary to converse about these things. When readin

ing record, they may unconsciously absorb important informatiaon
&

tield, but when asked directly whether or nst notes fields are

them, may answer that they are not. They may not in fact realize that the in-
formation they just used wae in something called a notes field. Ferhaps a2
better kind of research than what has been done zo far would consist of lsi-

ting & given user find a record being sought in an actual user-initiated
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F. WORE ACCEBE POINTS
Findinos of previopus wser studies: Users’' highe

study was that of difficuliy in increasing resul ]
Larsan and Brahsm repori on the freguency of use of particular indexes in 3

particular online catalog {the MELYYL™ online catalog) [14%93. This &

sers would have been helpsd by

ve done research that indicates that i4

Svenonius, Haughman and Holito h
t

a
pged items were to be made into access points

1
as to degree of responsibility, the numbsr of namess

without any human judament

indexed psr item cataloged would greatly increase, and retrieval precision
would he adversely affescted [Z831. Impacts on cost through increased size of
machine indewes, increassed searching costs, and increased suthority work
casts, if done, should be cbvious. Hao and Knuison were unable to demonstraie



Yee, &

that circulation of books given many access points was higher than circulabtion

of books given only a few. However, they were studying existing records, not

[#33

augmented records L1424, 143, 24%3. Inierestingly, Enutson found that book
i

with many descripiive access points were lgss likely ©

L1428, p. 371, If this research is duplicata
implications for saving money currently being spent on authority work. Hof-

fman points out that many works within works are not sccessible in our

5 t
Current subjsct cataloging practice is to foliow
three; under this rule, when a work covers three separate topics, sach
thres can be given a subject heasding. Thus a book about bloodhound

and Serman shepherds would be given one heading for sach type of dog.

o)

hook about bloodhounds, collies, German shepherds and poodles would ke

the heading 'Dogs.’ At first sight, it would seem preferable to

specific headings rather than one general heading for the latter bool;

howsver, if the library has many books about Berman shepherds alans,

interested only in Geraman shepherds would have fe sort through more records Io

find the books about Berman shepherds alone if the rulse of three were o he
abandoned. Since online catalog users are having problems reducing their
rezults (problem #5, Appendixt, we should beware of thes lo of precision that

might result from the unconsidered addition of in depth indexing terms to our
records. DOur databases are growing in size at an astronomical rate, and thus

sgarching precision becomes more and more desivable.

Bystem design solutions: Currently many bibliographic records contain con-

tents teag summaries, credits notes, and other notes which could perhaps be
usefully sed to supplement access already available. In arder not to con-
tribute to the difficulty users are having in reducing resulis, it sould prob-

!
el

1
-

ably he wise to make notes sear

gs optional, and separable from searches on

controlled access point {owey

II t
iy

<
1]

ry indexing notes could sometimes provide

l‘l

52



ha)

more access than we have traditionelly heen able to provide.

Birections for ressarch: The advent of online public a
£

o 5
ter the chance of doing & finer grained analysis of what users look for ih

i

the known item/subject dichotomy. Host online catalogs contain MHARC records

g
and in WARL records there are different tags for corporate names, conferance

names, series, name main entriss, and name added entries. Perhaps we could
put our machines fo work studying how often users’ searches are matching these
fiegids, and sampling searches that match these fields to see how often they
were heing sought, and gther users are having probless with matching that
type of heading. he findings could have broad economic implications

where ws should invest valuable staf+f time in the establishment of acosss
points, as well 53 suggest ways to improve access. For example, in awthor sad
author-title searches, how often are users ssarching using the name of

il
author primarily responsible for the workis! reirieved {main entry), or the

gnly name attached to the worki{s) {single personal name added sntrvi, and

often are they searching for the names of authores after the first? Are we

oour

[

heing generous

o

ractice of establishing up to three names per work, oy

stingy?

G. BIVISION OF THE ONLINWE CATALOE INTO SEFARATE FILEE OR INDEXES

Findings of previous user studies: {ne of the problems reported (#1}

3

fippendix} is that users do not understand the differences between various

e

iles, indexes or fields. riy-four out of forty-sighit online catalogs
described in Matthews [20B1 require users to specify an index in any search
statement. For such specification to be optimum, the user must have knowledge

of what is contained in the indey being specified. The user may have to knows

1
"t
T

the difference between a title and 2 subject, or a title and a corpor

author, or a serial and & monograph. In many svstems, the user must al

m

specifically state whether he or she wants to search the authority file or the
bibliographic records. This kind of specification is not a completsly new



(243, 280, 2647, Howsver, no divrect user studies have vet hesn

3 7 g e

Fecord design solutions: The tagging and coading in MARD records makez the
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knowledgeable catalog users to specify particular fields for searching is =
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H
tion +for those who know snough about the MARC record to be able to uss it

Eystem desian socluiions: Hix sysiems

particular indsyes or files ar ase, which does not reguire users io

specify type of search u

Corporation’s Intelligse
g

tionary file of all

dexed fields [8; %p 237 33: 108, p. 1187 113y 129y 148, p. 15, 3531, In all
t

hese systems, the user always has the cption of specifving a type of ssarch
f

o

Directions for ressarch: We need research to detersine whether the

approach is preferable and/or feasible. How often are user er-

hat do not reguire the user fo specity

2
less too many records are retrieved, LIAS and Library

n
rors and search failures due to index specification problems? How often would

approach contribute to the problem of foo many items



retrieved? What kind ot computsr resources are required to support a detault

:

i+ we continue with the separate index approach, user studies to deter-
mine what users consider to be a "name,’ an “author,’ & ‘titl

ubject’ might be useful, as well as studiss of users’ searchee, to see which

difficult--the fact that there are sp smany variables [&%93. fnother reason iz,

of course, that that most elusive creature, the human being {in fthe guise
catalog userd, ig the primary targel of our research.
t

This paper has concentrated on research findings that seem to have iz~
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ions record and sysites design in the online public access catalogo.

t be forgotien, however, that in dealing with a problem at the use

of the softwar hat user
training is the answer.
RBesglution VY1 adopited at the International Conference on Cataloguing

i 1. A guarter of a century
later, we stili do not have & very clear picture of the implications. Doss

g & fuller description, & la IS5BD, which came in claiming to

.
gation of internationally machine-readable records, and HMARD,

i
i
o
1

suppor

h

which rcalls for a grest deal of redundancy, since many descripltive elements



description, so thal more records can #it on 2 scrsen, and uUSErsS Can SCan ®Ors

records 3t a time? If it reguires & briefer description, is it better to al-
t t
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Doss automation sncoursge & new generation of perfectio

by reauiring absolute accuracy [65, 89, 2041, or does it allow us to dusp in
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B

any oid thing, and rely on the power of the computer at output time to
all again [134&, 137, 22517
bBoes automation require accurate authority work to help o

o
the works of an author, all editions of a work, and all work

[11]
]

subiect {171, 175, 204, 30Bi--does it in fact make it esasier an

search powers of the computsr available to users, can we let the users do &

work, as many commercial information retrieval services do [24; 1

% oy Ard Qe 1
b S-S A 29517

Ehould the code for the online catalog contain choice aof entry ruls

bring together all manifestations of & work, related works and works on

the

subject of & work {one fungtion of fThe msin enitrv), should it abandon fthe ai-

tempt to serve users in this may (g.g. abandon @ain entry $or title unit
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access systems £7, 1801, more access points [313 387 353 4403 3 Fh, p. &40
17037 0r hasz automation already proven to be so much more expensive than ex-
pected that we must cut back on the amount of professionsl service we cCan at-

ford fo provide our users?
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811 of these guestions shpuld be answered based on research into user
ngeds, and based on dislogue between the record designers and svstens designers

whio together create the user interfaces for our online public ac
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i{. Heview displav: main entry. partial title and date. Brief displav:
entry, fitle, sdition and imprint. Long displave entire catalog record,
gluding tracings. Brouwse display: headings and cross references from ayd
file
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nof give them enough information to discriminate. They do f

sgarches in systems which do not allow them, or they fail to

author title sesarches as searches of two different indexes
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