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This paper analyzes the results of transaction logs at 
California State University, Los Angeles (CSULA) and 
studies the effects of implementing a Web-based OPAC 
along with interface changes. The authors find that user 
success in subject searching remains problematic. A major 
increase in the frequency of searches that would have been 
more successful in resources other than the library catalog 
is noted over the time period 2000-2002. The authors 
attribute this increase to the prevalence of Web search 
engines and suggest that metasearching, relevance-ranked 
results, and relevance feedback ("more like this") are now 
expected in user searching and should be integrated into 
online catalogs as search options. 

I n spite of many studies and articles on Online Public 
Access Catalogs (OPAC) over the last twenty-five 
years, many of the original ideas about improving user 

success in searching library catalog have yet to be imple-
mented. Ironically, many of these techniques are now 
found in Web search engines. The popularity of the Web 
appears to have influenced users' mental models and 
thus their expectations and behavior when using a Web
based OPAC interface. This study examines current 
search behavior using transaction-log analysis (TLA) of 
subject searches when zero-hits are retrieved. It considers 
some of the features of Web search engines and online 
bookstores and suggests future enhancements for OPACs. 

I Literature Review 

Many studies have been published since the 1980s center
ing on the OPAC. Seymour and Large and Beheshti pro
vide in-depth overviews on OPAC research from the 
mid-1980s through the mid-1990s.' Much of this research 
has addressed system design and user behavior including: 

• user demographic s, 
• search behavior, 
• knowledge of system, 
• knowledge of subject matter, 
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• library settings, 
• search strategies, and 
• OPAC systems 2 

OPAC research has employed a number of data-col
lection methodologies: experiment, interviews, question
naires, observation, think aloud, and transaction logs. ' 
Transaction logs have been used extensively to study the 
use of OPACs, and library literature reflects this. While 
the exact details of TLA vary greatly, Peters et al. define it 
simply as "the study of electronically recorded interac
tions between online information retrieval systems and 
the persons who search for the information found in 
those systems."' This section reviews the TLA literature 
relevant to the study. 

I Number of Hits 

TLA cannot portray user intention or actual satisfaction 
since relevance, success, or failure are subjectively deter
mined and require the user to decide. Peters recommends 
combining TLA with another technique such as observa
tion, questionnaire or survey, interview, or focus group. 5 In 
spite of the limit ations of TLA, many studies (including 
this one) rely on it alone. Typically, these studies define 
failure as zero hits in response to a search. Generalizing 
from several studies, approximately 30 percent of all 
searches result in zero hits.6 The failure rate is even higher 
for subject searches: Peters reported that about 40 percent 
of subject searches failed by retrieving zero hits. 7 

Some researchers also define an upper number of 
results for a successful sea rch. Buckland found that the 
average retrieval set was 98.8 Blecic reported that 
Cochrane and Markey found that OPAC users retrieve 
too much (15 percent of the time). 9 Wiberly, Daugherty, 
and Danowski (as reported in Peters) found that the 
median number of postings considered to be too many 
was fifteen, although when fifteen to thirty postings were 
retrieved, more users displayed them all than abandoned 
the search. 10 

I Subject Searching 

Some studies have specifically looked at subject search
ing. Hildreth differentiated among various types of 
searches and defined one hundred items as the upper 
limit for keyword searches and ninety as the upper limit 
for subject searches." Larson defined reasonable subject 
retrieval as between one and twenty items and found that 
only 12 percent of subject searches retrieved the appro
priate number. 12 
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Larson is not the only researcher to have reported 
poor results in subject searching. For more than twenty 
years, research has demonstrated that subject or topical 
searches are both popular and problematic. Tolle and Han 
found that subject searching is most frequently used and 
the least successful. 13 Moore reported that 30 percent of 
searches were for subject, and Matthews et al. found that 
59 percent of all searches were for subject information. 14 

Hunter found that 52 percent of all searches were subject 
searches and that 63 percent of these had zero hits. 15 Van 
Pulis and Ludy referred to Alzofon and Van Pulis's earlier 
work in 1984 where they reported that 42 percent of all 
searches were subject searches.16 Hildreth found that 62.1 
percent of subject searches and 35.4 percent of keyword 
searches failed. 17 Larson categorized the major problems 
with online catalogs as follows: 

• users' lack of knowledge of Library of Congress sub
ject headings (LCSH), 

• users' problems with mechanical and conceptual 
aspects of query formulation, 

• searches that retrieve nothing, 
• searches that retrieve too much, and 
• searches that retrieve records that do not match what 

the user had in mind. 18 

During an eleven-year longitudinal study, Larson 
found that subject searching was being replaced by key
word searching. 19 

No consistent pattern in the number of search terms 
has emerged in the literature. Van Pulis and Ludy 
reported that user searches were typically single words. 20 

Markey contended that users' search terms frequently 
matched standardized vocabulary in large catalogs. 21 

None of Markey's researchers consulted LCSH, and only 
11 percent of Van Pulis and Ludy's did so, notably in spite 
of their library's user-education programs. Peters 
reported that Lester found that the average search was 
less than two words and fewer than thirteen characters." 
Hildreth found that more than two-thirds of keyword 
searches included two or more words and 42 percent of 
these multiple-word searches resulted in zero hits. 23 The 
proportion of zero-hit keyword searches rose with the 
increasing number of words in the search. 

Subject headings have been a matter of considerable 
study. Gerhan examined catalog records and surmised 
their accessibility in an online catalog. He contended that 
when a keyword from the title only is accessed, only 50 
percent of all relevant books would be found and that title 
keywords would lead a user to subject-relevant records in 
55 percent of cases while LCSH would lead a user success
fully in 85 percent of the cases.24 In contrast, Cherry found 
that 42 percent of zero-hit subject searches would have 
been more fruitful as keyword or title searches than by fol
lowing cross references retrieved from the subject field.25 

She recommended converting zero-hit subject queries to 

other types of subject searches (keyword). Thorne and 
Whitlatch recommended that subject searchers should 
select keyword rather than subject headings as their first 
access strategy. 26 

Types of Problems in Subject Searches 

Numerous studies have categorized reasons for search 
failure (typically in zero-hit situations), but Peters reports 
that a standard categorization has not yet been estab
lished .27 Tn cases where more than one error is made in a 
search (and Hunter reported this to be frequent), there is 
no consistency in how that is assigned. Nonetheless, 
some major categories of problems stand out: 

• misspelling and typographical errors-Peters found 
that these errors accounted for 20.8 percent of all 
unsuccessful keyword searches, while Henty (reported 
by Peters) concluded that 33 percent of such searches 
could be attributed to this.28 Hunter found that 9.3 per
cent of subject searches had typographical and spelling 
errors. 29 

• keyword search-Hunter found 52.6 percent of zero
hit searches used uncontrolled vocabulary terms. 30 

• wrong source or field-Hunter concluded that 4.5 
percent of searches should have been done in a 
source other than the catalog, while 1.3 percent of 
searches were of the wrong type (an author search in 
the subject-search option). 31 

• items not in the database-Peters found that 
searches for items not held in the database accounted 
for 39.1 percent of unsuccessful searches, while 
Hunter found that problem in only 2.5 percent of the 
problem cases. 32 

In addition to these problems, Hunter also found that 
index display and rules relating to the systems accounted 
for 27 percent of errors. 33 

I Resulting Recommendations 
for Change 

While Hildreth stated, "There has been little research on 
most components of the OPAC interface" in 1997, he pro
posed two options to improve user success: increased 
user training or improved design based on information
seeking behavior. 34 Wallace pointed out that there is a 
very short window of opportunity when searchers are 
amenable to instruction and that successful screen 
designs should therefore focus on presenting the quick
searching options employed by the majority of users 
first. 35 Large and Beheshti observed "that too many 
options simply caused confusion, at least for less experi
enced OPAC users," and they summarized that OPAC-
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interface research focuses on menu sequence, browsing, 
and querying .3'; 

Menu Sequence 

In terms of menu sequence, Hancock-Beaulieu indicated 
that "the menu sequence in which search options are 
offered will influence user selection." 37 Ballard found that 
the amount of keyword searching was affected by its posi 
tion on the menu. 38 Scott reported that both keyword- and 
subject-search success improved when the keyword was 
placed at the top of the menus .39 Thorne and Whitlach used 
a combination of methods in their study and concluded 
that several interface changes should be implemented : 

• strongly encourage novi ce users to start with key
word (list keyword above subject heading), 

• relabel "keyword" to "subject or title words," and 
• relabel II subject heading" to "Library of Congress 

Subject Heading."' 0 

Blecic et al. studied tran saction logs over six months 
to track the impact of "simplifying and clarifying" OPAC 
introductory screens. After moving the keyword option 
to the top, keyword searching increase d from 13.30 per
cent to 15.83 percent of all search statements. Blecic et al. 
found her original tally of 35.05 percent of correct 
searches having zero hits decre ased to 31.35 percent after 
screen changes. 41 

Querying 

OPAC-interface design has been based on an assumption 
that users come to the catalog knowing what they need to 
know . In either text-bas ed OPAC or Web-based OPAC, 
query-based searches are still mainstream. Searchers are 
required to have knowledge of title, author, or subject. 
Ortiz-Repiso and Moscoso observed that Web-based cata
logs, like all library catalogs, basi cally fulfill two functions: 
locating works based on known details and identifying 
which documents in the databas e cover a given subject.42 

Natural-language input has long been considered a desi r
able way to overcome this shortcoming. 

Browsing 

Relevance-ranked output and hypertext were considered 
by Hildr eth to be promising in 1997.43 OPACs have not 
been conceived within a true hypertext environment, but 
rather they maintain the structure of their original for
mats, principally machine-readable cataloging (MARC), 
and therefore impede the generation of a structure of 
nodes and links. 44 In addition to continuing to employ 
MARC format as its underlying structure, the concept of 
main entry and added entr y, field label, and displa y logic 
all reflect cataloging rules . Amazon.com and Barnes and 

Noble have completel y moved away from this century
old structure to pro vide easy access to book information . 
In the Web environment , the concept of main ent ry loses 
its meaning to multiple-acces s points and linking capabil
ities of author, subject, and call number. 

Another prominent drawback of Web-based OP A Cs is 
that they have not taken advantage of thesaurus structure 
and utilized the thesaurus for searching feedback. The 
hierarc hical relationship in LCSH is underutilized in 
terms of the relationship betw een terms and associations 
through related terms. Web-based OPACs have failed to 
make use of this important access. 

The persistence of these drawbacks in OPAC-interfac e 
design is rooted deeply in cataloging rules that were 
derived from the manual environment more than a cen
tury ago. It reflects the gap between "concepts typically 
held by nonprofessional users and those used in library 
practices." 45 

In her article "Why Are Online Catalogs Still Hard to 
Use?" Borgman conclude s: 

Despite numerous imp rove ments to the user interfac e 
of online catalogs in recent years, searc her s still find 
them hard to use . Most of the improvements are in sur
face features rather than in th e core functionality. We 
see little evidence that our research on searching behav
ior studies has influ enced onlin e catalog design. " 

Catalog Content 

Users misunderstand the scope of the catalog. In ques
tionnaire responses, 80 percent of Van Pulis and Ludy 's 
participants indicated the y had considered looking else
where than the library catalog, as in periodical ind exes.47 

Blazek and Bilal report ed a reque st for inclusion of journal
article titles in one respo nse to their questionnaire .48 

Libraries responded to these requests by acquiring data
bas es on CD-ROM , loadin g them locally (sometimes 
using the catalog system to mount a separate databas e), 
and, most recently, providing access to databases over the 
Internet. However, seldom have libraries responded to 
these requests by integratin g search access through a sin
gle front end as the default search. 

I Impact of Web Search Engines 

Blecic et al. found that keyword searching increased from 
13.3 percent to 28.3 percent over her four-year series of 
logs. At the same time, zero hits in keyword increased 
from 8.71 percent to 20.78 percent while subject zero hits 
dropped from 23 percent to 13.69 percent. She surmised 
that the influence of Web interfaces might have affected 
the regression-fluctuation in search syntax, initial articles, 
and author order. 49 
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automatically scouts the Web for pa ges that are related 
to its results so it can find a large number of resources 
ver y qu ickly without requiring the user to select the 
right keyw ord s. Teoma structures the appropriate com
munities of int eres t on-the-fly and ranks the results on a 
range of facto rs including authorities and hubs (good 
resources pointing to related resources). Google offers 
an opti on of "similar pages." Whil e the subj ect-redirect 
function in a Web-bas ed OPAC emulates thi s, it succ eeds 
only if the user 's initi al search term yielded the right 
result. OPAC users ha ve the option of clicking on hyper
linked headin gs (author, titl e, subject headin gs) but can
not ask the sys tem to perform a more sophisticated 
sea rch on their behalf. 

User-Popularity Tracking 

Amazon and Barnes and Nobl e Web sites pr esent enhan
ced information about items by user-popul arity tracking. 
Circulation stati stics or user comments could serv e as a 
form of "recommend er sys tem" to help novi ces narrow 
their selections. Messa ges such as "other student s who 
checked this book out also read thes e book s" could be 
dynamically in serted in bibliographic records. Users 
could also be allowed to pro vide comment s on mat erials 
in the catalog, thus providin g an int era ctive experience 
for OPAC user s. 

Summary of Web Features 

There are positive and negati ve imp acts of Web search 
engines and on line bookstores on Web-based OPAC 
users . Users who find Web pages to be comfortable, easy, 
and familiar may mak e greater use of Web-ba sed OPACs. 
While they brin g with them their knowledge of search 
eng ine s, they also brin g their misp erception s. The possi
bility of using similar tools to those found on Web sea rch 
engines can greatly "re infor ce the usefuln ess of the cata
log as well as the positiv e perc eption that the end us er has 
of it." 61 Given the diver sity of the error s that users experi
ence , a combination of approaches is necessa ry to 
improve their search success. Automatic mapping of free
text-to -thesauru s term s, tran sla tion of common spelling 
mistak es, and links to related pages are tools already in 
use in the Web sea rch engines . "See similar pages," exten
sive us e of releva nce feedback, and popularity track ing 
along with natural language are less common. 

I Recommendations for Web-based 
OPACs 

The authors' TLA revealed a continuing problem with 
subject-h eadin g searches and showe d a trend toward 

searching top ics that are not typically answered in a book 
catalog. The form er probl em ha s a well-documented his
tory, whil e the authors believe the latt er probl em stems 
from the influence of the Web and Web search engin es. 
Severa l changes to typical OPACs are recommended to 
addr ess the trend s observ ed in the cour se of thi s study. 

Metasearching 

The recent trend of incorporating databases and OPACs 
into a single sear ch reflects the neces sity of exp anding 
information resourc es and simplif ying access to resources. 
This stud y's empirical results clearly indicate a need to 
exp and thi s integration into one search. While some argu e 
that this metasearching will further augment the syntax 
digr ession an d pr event us ers from becom ing information 
literate, oth ers beli eve that metas earchin g, along with the 
option of searchin g each individu al database , is an ulti
mate goal for onl ine search. Like it or not, the metasearch 
technolog y, also known as federat ed or broadca st search, 
"crea tes a portal that could allow the library to become the 
one-stop shop their users and potential use rs find so 
attractive ."65 One- search-for-all cannot solve all problems; 
how ever, guidin g users to where the y are most likely to 
find results quickly (the quick search) should sa tisfy the 
ne eds of the majority of users . 

Menu Sequence 

Eff ec tive scree n d es ign h as a p osi ti ve effec t on user su c
cess. The menu sequence for search opti ons plays a signif
icant role in user selection . This research and oth ers it have 
demonstr ated that users choose an option higher rath er 
than lower in a list. Too many options "simply cause con
fusion, at least for less experienced OPAC use rs." •• 

Browsing Feature 

Browsing is a natural and effective approach to many 
information -seekin g problems an d requires less effort 
and knowledge on the part of the user. The liter ature sug
gests that a great deal of the use of the Web relies on 
known Web sites, recommended sites, or return visits to 
sites recently visited-thus relying on browsin g rather 
than on searching. Jenkins, Corritore , and Widenb eck 
found that domain novice s seldom clicked very deep
out and back-while Web experts explor ed mor e deeply. 67 

Holscher and Strub e not e that Hurtineene and Wandtke 
claim that only minimal trainin g is necessa ry for brow s
ing an individual Web site, whil e Pollok and Hockl ey 
claim that considerably more experience is required for 
qu ery ing and naviga ting among sites. 68 

Hancock -Beaulieu found that betwe en 30 p ercent and 
45 percent of all online searches, regardl ess of the typ e of 
search, are concluded with brow sing the librar y shelve s.69 
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to implement user help throu gh tips or tactics selected 
and accumulated from a collection of common user
search mistakes. In such a case, the system would play a 
more active role by generatin g relevant search tips on the 
fly and using zero-hits search resul ts as a basis for gener 
ating a spe ll check or sugg esting alternate wording. 

An idea l scenario is that OPAC allow s the user to 
pursue mu ltiple avenues of an inq uiry by entering frag
ments of the question, exploring vocabulary choices, and 
reformulating the search wi th the assis tance of var iou s 
spec ialized intelligent assistants. Borgman suggests that 
an OPAC should be jud ged by whether the catalog 
answers questions rather than merely mat ches queri es. 
She sugges ts the need to design systems that are ba sed 
on behavioral models of how people ask questions, argu
ing that users still need to translate their question into 
what a sys tem will accept. " 

User Instruction 

On-site training and online documentation can help mak e 
it eas ier to use OPAC. With the adven t of information lit
eracy, the shi ft in librar y instruction from procedur e
based query formulation to question-being-answered has 
taken place. At CSULA, instruct ion for entry-level classes 
focuses on formulating a research sta teme nt and then 
identifying keywords and alternate terms. The instruc 
tion sess ions that follow the initia l-concept formulation 
are short an d focus on how to en ter keyword or subject, 
au th 01~ an d title, and th e u se of Boolea n operators. Thi s 
approac h may improve success until the sys tems provid e 
the tools to improve sea rch stra tegies or accept an 
unt rained user 's input. 

As an increas ing numb er of users access online librar y 
catalogs remotel y, assistance needs to be embedded into 
intuitive sys tems. "Time invested in elaborate help sys
tems often is better spent in redesigning the user interfac e 
so that help is no longer needed." 74 Users are not willing 
to devote much of their time to learning to use these sys
tems. They just want to get their searc h results quickly 
and expec t the catalog to be easy to use w ith little or no 
time invested in learning the sys tem. 

I Conclusion 

The empiri cal study repo rted in this paper indicates that 
progress has been made in terms of increasing search suc
cess by improv ing the OPAC search interfac e. The goal is 
to design Web-based OPAC systems for today's users who 
are likely to bring a mental model of Web search engin es 
to the library catalog. Web-based OPACs and Web search 
engi nes differ in terms of their systems and interfac e 
design. However, in most cases, these differences do not 

result in different search charac teris tics by users. Researc h 
findings on the impact of Web search engines and user 
searc hing expectations and behavior should be ade
quately utilized to guide the interface design. 

Web users typically do not know how a search engine 
works. Therefore, fund amental features in the desi gn of 
the next generation of the OPAC in terface should includ e 
chang ing the search to allow natural-language searching 
with keyword search first, and focus on meetin g the 
quick-search need . Such a concep t-based search will 
allow users to enter natu ral language of their chos en top ic 
in the search bo x while the system maps the quer y to the 
stru cture and content of the database. Relevance feedb ack 
to allow the system to brin g back related page s, spe lling 
correctio n, and relevan ce-ranked output remain key goals 
for future OPACs. 
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