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commonly-held assumptions about index design.

The authors conducted a controlled user study in both print and electronic environments, and present
here a subset of results from index use in the print format. They suggest some implications for

This paper presents a subset of research results from a project
which had several major goals:

1. to empirically investigate book-index usage behaviors

2. toinvestigate the extent to which specific print index

features affect a user’s search for information
3. to examine these same features in an electronic
environment.

The overall purpose of the research is to gather data which can
guide specifications for index construction that will facilitate a
user’s search for information in a typically constructed index.

Back-of-the-book indexes are a ubiquitous information access
tool which is both familiar and taken for granted by users. They
do not receive much recognition or praise when well done, yet
they are easily criticized when they function in a less than useful
way. Academic librarians frequently encounter faculty who will
not request a book if it is not well indexed, yet few index users
can describe what they need from an index or the qualities that
make an index a “good” one. While there are standards for index
construction and professional societies (American Society of
Indexers) and journals (The Indexer) devoted to their creation,
many decisions about index features are based upon

introspection and personal experience. Until the current study,
there has been little empirical evidence upon which to base
guidelines for index construction. It appears that construction
and use of book indexes is considered so obvious a process that
no one has conducted either a functional analysis of index use or
an empirical study of whether the typical features of book
indexes actually assist users in accomplishing their goals.

Currently, large amounts of text are migrating to electronic
formats, and search techniques such as keyword and Boolean
searching are being substituted as access mechanisms for more
traditional indexing. However, even with powerful text
searching software users are often uneasy about their ability to
fully retrieve what is needed from an electronic file. While
computerized search techniques are indeed powerful, we do not
know whether they can adequately replace traditional indexing
because we do not have an understanding of the functionalities
of specific index features. The migration to electronic formats
does not necessarily eliminate the “old ways” of doing things,
but rather creates an urgency for a better understanding of user
needs and behaviors in searching for a piece of information,
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Rather than simply following established methods for indemore basic understanding of the functionalities of an inde
creation in database environments as represented by currgrdgress will be slow. This research seeks to provide data wt
indexing and abstracting services, 'or directly transferring theill inform our understanding of the interactions between ust
contents of back-of-the-book indexes to online records fofnq indexes, and to suggest ways that access through traditi
retrieval purposes, the authors felt that it was time to step bagkdexes can be facilitated.

from technology and tradition-driven system design and

research more fundamental questions such as the functionalitReoject methodology

which index users need and how they actually use indexes.  In order to study users' behaviors and actions in index use,
asked ateam of three qualified indexersto create what we teri
the "Basic Index," an index which followed generally accept

The literature demonstrates a continuing interest in the procasdex construction guidelines and met b~  standards for in
of indexing, and is composed primarily of discussions on the apgrameterssuch asdensity anddepth. The researchersthenc
and methodology of indexing and on the nature of a"good" indegeveral versions of that index, varying a range of index featu
based on reasoning and intuition. An overview of some of theséown to be most neglectedin currentbook indexes by our ea
is provided by Thomas (Thomas 1989). A thorough review ostudies ofindex quality, as well as featuresthat, in the researct
the literature turned up no previous studies of actual book indéxperience, users frequently seem to misunderstand or t
use, and there are a few empirically based index studies. Gratdificulty interpreting. The variations concerned questions
Settel and Atherton (Gratch 1978) quantitatively measurdgtellectual access (e.g., provision of cross-references), and
various book index features in a study ofthe possibility of addinfprmatting of information (e.g., capitalization of headings).
book index entries to card catalog records, Wittrnan (WittmanResults from three of the variations are presented; data fr
1990) provides a gquantitative evaluation of index subheadingsther variations are still being analyzed. One of the variatic
Diodato and Gandt (Diodato 1990) studied differences betweegported upon here tested formatting (a divided index forme
author and nonauthor produced indexes and presentwaile two of the variations reported relate to the following inde
guantitative description of a range of index characteristics fynctions:
these. Bishop, Liddy, and Settel (Bishop 1991) provide a
gquantitative description of book indexes. Diwlato has analyzed
several index features quantitatively in back-of-book indexes:
cross-references (Diodato 1991), duplicate entries versus see
cross-references (Diodato 1994a), and a survey of user . )
preferences for features in back of book indexes (Diodato  Correlation of the reader's language with that ofthe

indexer
1994b).

However, none of these studies addresses how individualSixtynine students pursuing undergraduate and gradt
actually use a book index or the relationship between specifiegrees at Syracuse University volunteered for this resea
index features and usage. And although standards f8ubjects were from all levels of classes and programs in
construction and evaluation of book indexes have beeghool of Information Studies, from first-year undergraduate
established, these are not based on empirical evidence (ANSHD students. Subjects were motivated to participate inthe sti
1984) (BSI 1988), but rather introspectively on human expertid®y several factors: extra credit was offered to volunteers frc
and experience. Our earlier Index Quality Study (Liddy 1991dome classes, some were interested in the process of inde»
examined current book indexes and indexing practice in greaihd some were intrigued by being a part of a research projec
detail and indicated that, while most recent book indexes follow gypjects participated in a naturalistic searching situation
recommended format and style reasonably well, they fail to meghich they attempted to answer questions using either the Bz
many of the criteria that indicate adequate depth of analysis ifdex or one of the variations of the Basic Index. There were
content and adaptability to the needs of users. The book indexgshjects per index test set; five used the Basic Index and f
varied in their breadth of selection of index entries, depth gfsed the index variation. Subjects were asked to talk alouc
intellectual analysis of book content, means of vocabulafpey used the index, and they were encouraged to do so by me
control, and intellectual and physical arrangements whichf neutral questions from the researcher. The sessions w
facilitate retrieval. These index features have long been assumg@e-recorded.
toberelated toindex quality, but there is little empirical evidence Subjects were told that this was research concerni
indicating which specific features affect the reader's search fBéck—of-the book indexes. However, aiming towards a mc
}g‘;’tﬁpgst'on and the relative importance of these differeriatyralistic search experience, subjects were notrestricted tc

' index in their search for information, but were able to use

The need to know which index features facilitate informatior@,artS of the book. In addition to the tape-recording of tf
retrieval is relevant in both print and electronic environments. Aessions, the researcher kept a written log sheet of actions fol
recent investigation reopened the question of whether bogkint index. Subjects were asked to fill out a post-te
index entries ought to be included in USMARC records (Librarguestionnaire and to provide demographic information as w
of Congress, 1990), and inclusion of book indexes may enabdg information regarding their familiarity with the text usec
OPACs to more completely meet the information browsingcaled responses to the questionnaire were used to gé
needs of users (Belkin, 1991). Researchers are now beginningsigbjects' perceptions concerning their satisfaction with t
understand the importance of the structure of knowledge tarch and the perceived quality of the index. The questionn:
information access (Albrechtsen, 1993). However, without also allowed subjects to make comments to explain their answ

Previous research

Provision of entries for all pertinent concepts and
elements

Indication of relationships between concepts and
elements
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if they so wished. practice suggests providing pointers between the indexes. -
Each subject attempted to answer a set of two questiogaestion then becomes whether these pointers do in fact wc

designed for each index variation. In addition, subjects wefthe divided index variation included prominent pointers to tt

asked to answer a control question which was the same acrezsstence of the other index. Our results show that:

index variations and subjects. The specific index variations , Users generally don't expect more than one index

reported upon here are: « Users may notfind the other index, even with pointers
«» Adivided index (Namerritle & Subject) provided
= Anindex with no see/see also references « Subjects assume the index is in error when they fail to
An index with few concept words find the second index

. Subjects did not look for an explanatory note
Data analysis ) . ) Finding the other index didn't ensure success

The datawere transcribed from the tapes and information abOLliaiIure to discover the other index did not necessarily me
the following variables was coded from the search transcrip{ﬁat the subject failed to find the answer (one person used

and the researcher's log shee.ts. . . table of contents, one person used the bibliography), nor i
) Qﬁggﬁtrgggtégwgéﬁgsgngf Iirrllﬁ%rrnnqwgttli%?\ found finding the other index ensure success (one person failed to f
. ) the answer even after discovering the second index because

task completion and search time lack of understanding of see/see also references).

number and source of errors ) e ) .
. . . . ., Comparing the Divided Index to the Basic Index, the Divide
An attempt is defined as a group of index actions which . : o .
tth it of hi inthe index. An att Index required slightly more attempts to find information, had
representne pursuit ofone search focus Inthe index. An attlempl ,o - o erall error rate (one half of the subjects did not find tt
may be composed of one or more index actions, such as looki

up a heading and from there following a see also reference, two er index), and required more time 1o find the answer. T|
in%ex action%. 9 » Wllure rate (correct answer was not found) was quite a bit higk

The researcher evaluated and coded the amount afff%Vvs: 12'5%)' ) .
correctness of information found, and this data was compared tJhose w_ho did not d_|scover the presence of th_e S‘?Cond n¢
information collected on the questionnaire about subjectgated _the index as_belng poor, for those who did discover t
perceptions concerning the amount of information found, thePrther index, the ratings are high.

satisfaction with the search, and their perceived quality of the!t iS Often stated that indexers must consider the typical user
index. Types of errors were also classified and coded. an index; a divided index may be more appropriate for a mc
sophisticated audience or one with specialized needs. Subje

Results who were undergraduates generally exhibited confusion a

There were approximately five subjects using each inddgustration when using the Divided Index. The high percenta
variation and five subjects answering the same question usif th.o:.se Wh(,) ,d'd r?ot discover the other |nde>$ indicates th
the Basic Index. These are small data sets and our analysis at fHi@Vviding adivided index has the potential to seriously affect tl
stage is quite exploratory. However, the number of subjecf@t”e"al of information. While a divided index may be mort
using the Basic Index was larger (fifteen), and this data indicaté§nvenient once its presence is recognized (and was appreci:
some important trends in index use. by subjects as being 'efficient' once it was discovered), the

In terms of the general characteristics of the data, there wer8@eMms to be a danger that a large number of users will |
high number of completed, successful searches, and subjedtgcover the second index, as techniques widely used to gu
appeared to want to please the researcher. Scaled respori88suser to the second index are not consistently success
indicated the subjects were satisfied with the index and pleastiflexers should not make broad assumptions about th

with their performance. However, subjects were also satisfigydience and should proceed with caution when deciding
. . . Create a divided index.
with answers that were only peripherally related to the question

and with incomplete answers. . .
) ) ) . An index with no see/see also references
Major categories of errors include stopping short of where the / | ‘ dered 1o b fthe cri
information could be found, problems understanding headingsS(_ee see_a sore ergnces are conS|- ered to be one of the C.”
problems with finding correct entry terms. Problems with entrpumber of see/see also references, bringing together rela
terms included the subjects' use of adjectives or verbs ¥¥ms for concepts such as design, an important topic discus:
headings and finding the right level of ‘granularity’ (i.e., no{hro.ugh.out the book but for which there are no entries in t
knowing how to choose between ‘design' or 'graphics' forqlglnal index. The No See/See Also version Strlpped out the

guestion about designing good graphics). seefsee alsp references. o
The Basic Index, containing see/see also reference

A divided index (namef/title and subject) outperformed the No See/See Also version for most variables
The Basic Index was divided into two indexes, a Subject indexin the No See/See Also version subjects needed more atten
and a Namerritle index. The Basic Index contains a large find the answer, made more errors, and took longer to find t
number of proper names and thus seems a good candidate f@ngwer. The amount and correctness of information found 1
divided index, as a divided index is considered to aid in ease agdccessful searches was similar across both indexes. It app
speed of searching when there are a large number of propleat providing see/see also references speeds up the proces
nouns. The danger of a divided index is that searchers will negarching, perhaps by reducing errors.
discover that there is more than one index, and therefore gootHowever, the overall success rate for task completion w
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lower in the Basic Index (80% success rate vs. 89% successratajiex subjects required fewer attempts to find information, t
because subjects often stopped short of where the correct ansfadure rate was slightly lower, subjects made fewer errors, ¢
could be found, resulting in search fiUlure.The fact that this alssubjects took less time to find the answer. However, the F
resulted in faster search times should serve as a cautionary nGtencept Words Index required more scanning behavior to fi
when interpreting such data. the answer.

Scanning is an index action which the researchers observe&ubjects seem to have been more restricted in their se:
comprising much of the time during which a user interacts wittrategies in the less dense index, and it could be that since t
an index. In the No See/See Also index version, the number wiere fewer terms in the Few Concept Words Index, there v
index actions identified as "scan" was five times higher than il¢ss room for error. Interms of sources of errors, the Basic Inc
the Basic Index. This, combined with the fact that the searchegs considerably higher in problems concerning interpretat
in the No See/See Also version were longer, could indicate th@k see also references.
increased scanning behavior is required to compensate for thAdditionally, subjects seemed to stop searching when tt
lack of guidance that see/see also references provide. There wiexend peripheral information rather than the targeted ans\
also five times as many synonym generating actions in the Nnore often in the Basic Index, and this contributed to the higt
See/See Also version, indicating that users attempt failure rate.
compensate for deficiencies in indexes. Subjects expressed similar levels of confidence for b

There were some common errors in using see/see alsolexes as to whether they had found all the information.
references: reading the see/see also as part of a main heading an index with fewer concepts, it seems that subjects ten
part of a subheading, running separate references togethertmfeel that they had explored a topic as much asin anindex v
reading a heading and subheading as part of a see also. Acnogse concepts; this indicates that subjects relied on the inde
all uses of the Basic Index, many users did not understand tleveal the amount of information on a particular topic contain
structure or the function of see also references, and maitya book.
exhibited an openly hostile reaction to them: "This thing is so Satisfaction with the searches was also similar, yetwhen as
trivial. (Why?) Because it keeps going back and forth and ib rate the quality of the indexes, the Basic Index clearly rat
doesn't ever give you a page for what you're looking for. It sayigher, which appears inconsistent with the poorer performa
go back to 'Access Guides' but there's no page that tells youdgpthe Basic Index as evaluated by the test measures. Howe
go, they never bother giving you a page." The testindexes weseme searches in the Basic Index resulted in retrieval
formatted in the conventional way, using indentations to set suelxtensive information. Thus it seems that users' ratings of
information apart, and these results call into questioguality of the Basic Index were not necessarily based on fact
assumptions about formatting of indexes. such as ease of use or speed in finding an answer, but v

Evidence for other theoretical functions of see/see algferhaps more affected by the extentto which the index facilita
references was also displayed during the searches. One subgqtloration of a topic.
used the see also reference to confirm that "organizing"
information and “classifying" information were the sam
concept, and that therefore information found in different placesThis initial analysis of three index variations indicates th
in the text were dealing with the same subject: "The ways d@fidex use is not a straightforward and clear-cut process.
organizing information. Organizing, classifying, same thing. |ndex features which theoretically should facilitate searchi
That's what they, that's what it says in the index," (inferreghay have complex effects and index features may inter
because of a see also reference). Conversely, a subject usingififether in unexpected ways. Search strategies of users
No See/See Also version asks the same question: "Boy ifpredictable and not necessarily logical.
organizing information classifying information? Classifying, However, index users are also creative and can draw u,

organizing, would that be the same?" but receives no clues frofternal knowledge to develop a search strategy or to make
the index because there are no see/see also references. for a deficiency in an index

Additionally, learning effects are present in index usac
Subjects often became more efficient in search strategy in I

Providing index entries notjust for nouns or elements but f§yestions, as they learned the structure of the index. Howe
concepts as well is considered a distinguishing characteristictdlre is a good possibility that subjects stayed with ind
good indexes, providing access to the content and intellectusdarches longer inthe experimental setting than they would h
structure of a book. normally, out of a desire to get the ‘correct’ answer.

Earlier studies (Bishop 1991) (Liddy 1991)reveal that subjectwhile data analysis of the other four index variations
terms are the minority of terms in indexes, with some variationcomplete, some tentative conclusions can be reached b:
noted by discipline group. The Basic Index was created witipon the current data and familiarity with the unanalyzed reco
particular attention to inclusion of concept terms; the Fewhrough the process of transcription. There are indications t
Concept Words index was created by stripping the Basic Indeeveral of the most important assumptions upon which index
of a number of its concept terms. The Basic Index contains 608ase their work may in fact be incorrect. These assumptions
subject/concept terms and the Few Concept Words Index1, A typical back-of-the-book index is an intuitive structure
contains 50%. which most people readily grasp.

Interpreting the results for this pair of indexes is more 2. The user of a back-of-the-book index thinks about
problematic than for the others and illustrates the complexity of  accessing information in similar ways as a professional
interaction among index features. In the Few Concept Words indexer organizes that information for access.

onclusion

An index with few concept words
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3. Syndetic and classificatorystructures are the most the development of a comprehensive model of infonnati
important means for indicating relationships among seeking.
concepts in an index; fonnat is secondary. Research is also necessary to define the intellec
Many people in the study did not understand the basic structuignctionalities which indexes serve, such as the extent to wt
of a back-of-the-book index, nor the fonnatting conventionghey communicate knowledge structures of particular dome
typically used in them. Of the errors made across the indexestopics. Just as there is a difference between an OPAC, wit
evaluated for this study, one third (36%) had to do with problemgck of an overall "knowledge structure” which organizes
in understanding headings, subheadings, see/see alsos, or in@@¥rds, and a reference librarian, who has knowledge not «
notation. One subject had no comprehension at all of indef sources but of the uses of sources and their appropriate
structure. for different stages within the research process, there |
Another twenty percent of errors involved finding the "correctdifference between the infonnation a keyword search
index entry tenn, and scanning the index seems to be a methsidvide and the knowledge structure of a topic which a gc
often employed to overcome this type of difficulty. More effortindex can communicate.
and thought needs to be put into making scanning an index an
easy task, particularly in the area of distinguishing between
headings and subheadings. References
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