Who Needs Controlled Vocabulary?

By Raya Fidel

selection.

B Whenever they search a database, how do searchers decide whether to use a
descriptor, a textword, or both? Observation of a total of 281 real-life searches
performed by 47 professional searchers shows that although some searchers preferred
descriptors and others textwords, the decision about which type to use depended on
each specific situation. Searchers’ reasons for search-term selection revealed a set of
rules that guided their selection. The nature of a term and of a request, as well as the
searcher’s personal preference, contributed to the selection of search terms, but the
number of databases required for a request, the availability and quality of the
thesaurus, and the quality of indexing were the major factors to affect search-term

Many bibliographic databases provide ac-
cess with two types of search terms: descrip-
tors from a controlled vocabulary, and
textwords for free-text searching. While some
databases cannot be searched with descriptors
because they do not have thesauri or indexing,
almost all databases can be searched with
textwords. In addition, most searchers use
both descriptors and textwords during their
professional careers.

Searchers’ opinions about these types of
search terms vary: some like to search with
textwords, others prefer to use descriptors, and
still others claim “it depends.” These opinions
are certainly based on professional experience
in searching, but what is really known about
the actual behavior of searchers and the think-
ing processes underlying their behavior? Do
searchers generally use textwords more fre-
quently than descriptors, or vice versa? Is the
decision whether to enter a textword or a
descriptoridiosyncratic, orisit based on rules?
Whatare the reasons for the selection of search
terms? Why do some searchers prefer textwords
and others descriptors?

A study of online searching practices an-
swered these and other questions about the
selection of search terms. The study team (the
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author with the assistance of four graduate
students) observed 47 professional searchers
as they performed their regular, job-related
searches of bibliographic databases. The
searchers, who worked in different types of
libraries and specialized in a variety of subject
areas, were asked to think out loud, and their
verbalizations of thought processes during the
search were taped. Each searcher was ob-
served for approximately five searches, for an
overall total of 281 searches. In analyzing
these searches, the study team identified each
case in which a searcher selected a descriptor
or textword and investigated the reasons that
led to the selection. These analyses revealed
general rules thatexplain the selection of search
terms. Highlights from the study’s findings are
presented here, and a detailed description is
available elsewhere.!

What Type of Search Term Is Best?

Even though some of the study’s searchers
preferred to use textwords and others de-
scriptors, the answer is: the decision about
which type of search term to use depended in
each case on the specific situation. Various
findings of the study substantiate this answer.
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The Selection Routine

The most clear evidence for this answer is a
decision tree, called the Selection Routine,
that emerged from analyzing and consolidat-
ing all the search terms selected by the study’s
searchers. ThisRoutine shows when the search-
ers decided to use textwords and when to use
descriptors. In other words, it illustrates spe-
cific situations and the preferred choice in
each of these situations.

Forexample, the Selection Routine describes
what searchers did when the only descriptor
they could find for a term was broader in
meaning than the term itself. Consider a case
in which the only descriptor that could be
entered for ducks was WATER BIRDS (This
example was created by the author for illustra-
tive purposes and is not an actual search ob-
served in the study. All such examples are
marked with an asterisk).

Here, the choice was between enterin g the
term as a textword or entering the broader
descriptor. The Selection Routine explains
that if the term was well defined and suitable
for textword searching (as ducks most likely
is), and if the user wanted just a few items
about the topic, entering the term as a textword
was probably the best choice. If, however, the
term was not suitable for free-text searching,
or if the user did not want to miss any item
(high recall search), searchers entered the de-
scriptor. In fact, the Routine shows that there
was another option. If the user was interested
in a high precision search, that is, the user
wanted to see only a few highly relevant cita-
tions and recall was of no importance, some
searchers used the combination of textword
and descriptor, ducks and WATER BIRDS.
This formulation retrieved only articles in-
dexed under WATER BIRDS, that is, those
that were about the birds, and selected among
them those that mentioned ducks."

Another example from the Selection Rou-
tine is the case where searchers could not find
a descriptor to represent a term. The most
direct solution was to search the term as a
textword, but there were other options: search-
ers could probe indexing or enter the term as a
descriptor anyway. According to the study’s
searchers, it was best to enter the term as a
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textword when: (a) the patron wanted very
specific retrieval, or (b) the term itself was
very well-defined, that is, an “ideal” textword,
or (c) the term appeared in titles and abstracts
of relevant citations, or (d) previous attempts
10 use related descriptors resulted in poor re-
trieval.

If none of these conditions existed, search-
ers probed indexing. They entered a combina-
tion of textwords and then examined the in-
dexing of relevant citations retrieved. Con-
sider a search about students’ behavior durin g
final examinations; the formulation of
textwords behavior and students and final
and examinations retrieved a few citations,*
All the relevant citations had the descriptor
EDUCATIONAL TESTS, thus indicating
that it was a useful descriptor. In addition, if a
term was new and had no descriptor, searchers
found it beneficial to enter it as a descriptor,
Just in case it had recently been added to the
thesaurus. Similarly, if a term wasa descriptor
inanumber of databases, searchers sometimes
entered it as a descriptor without knowing if it
wasadescriptorin the currentdatabase. Among
thestudy searches, enterin g terms as descriptors
that way was successful more frequently than
one would have expected.

The Selection Routine describes 21 situa-
tions of this sort, and thus provides a com-
prehensive array of reasons for the selection of
search terms. It shows that term selection
depended on whether or not a term was well-
defined, on how closely the descriptor de-
scribed the term, on the quality of the the-
saurus and indexing, and on a host of other
factors. It is beyond the scope of this article to
describe the Routine. Figure 1 displays it and
a detailed description is provided in the final
report of the study.!

Which Type Is Used Most Commonly?

Another way to investigate which type of
search term was preferred by searchers is to
determine which one was used most frequently.
If one type of search term was preferred, one
would expect this type to be used more fre-
quently than the other, given the large sample
of searches. The study showed that of a total of
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Figure 1
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3,189 search terms, searchers selected 1,607
descriptors and 1,582 textwords. Thus, even
though some searchers used more textwords
than descriptors, and others selected descrip-
tors more frequently, overall, it averaged out.
To find out to what extent searchers’ indi-
vidual preferences affected the selection of
search terms, we analyzed the reasons search-
ers gave when they selected search terms.

Reasons for the Selection of
Search Terms

Their reasons can be divided into three
groups: request-related, database-related, and
searcher-related. Request-related reasons are
those that stem from the nature of the specific
request being searched. For example: “the
request has a relatively large number of con-
cepts,” “high recall (or precision) is needed,”
“the term appeared in titles and abstracts of
relevant articles,” “the term was added while
online,” or “the term is specific and well-
defined.”

Examples of database-related reasons are:
“I need to search several databases,” “I don’t
trust the descriptors and/or the indexing,” or
“the thesaurus is not available.”

Searcher-related reasons, on the other hand,
are individual tendencies and beliefs that
searchers used to explain their selection of
search terms. For example: “I prefer to use
descriptors,” “the use of textwords increases
recall,” “if a term is well-defined, there is no
need to use descriptors,” “terms suggested by
users are the best for retrieval,” or “I prefer to
start with textwords and then check for descrip-
tors.”

Anexamination of these categoriesrevealed
that the most dominant were database-related
reasons (48% of all reasons), with request-
related next (32%), and searcher-related rea-
sonslast (20%). That s, 80 percent of the time,
searchers decided whether to enter a textword
or a descriptor based on the attributes of the
database they were searching or on the re-
quirements of the request. Their personal pref-
erence for a particular type of search term
played a very minor role.

These findings show clearly that the se-
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lection of search terms is based primarily on
the specific situation and that no one type of
search term is always superior to the other.

Why Some Prefer Textwords and Others
Descriptors

Since no one type of search term is superior,
why do searchers have personal preferences in
this area? This question was not easy to an-
swer. Several approaches proved unfruitful
before the answer began to emerge.

Searchers’ Reasons

To answer this question we looked first at
the searchers’ explanations for their selection
of search terms. They offered three main argu-
ments (o explain a personal preference for one
type of search term: (a) the use of textwords
increases recall; (b) the use of descriptors
increases precision; and (c) terms entered dur-
ing onlincinteractionareboundtobetextwords.
A close examination revealed, however, that
actual searching behavior did not conform
with these beliefs.

Searchers used either textwords or de-
Scriptors to increase recall, depending on the
specific conditions. Similarly, precision was
increased with textwords or with descriptors.
For example, to increase recall some searchers
added textword Synonyms, but others entered
abroader descriptor with all its narrower terms
(“explode” or “cascade”). Similarly, at times
they increased precision by using the descrip-
tor, EDUCATIONAL TESTS, rather than
the textword, examination ; the textword com-
bined with the descriptor, ducks and WATER
BIRDS,resulted in higher precision than when
the descriptor alone was entered.

To further test the prevalent belief that the
use of textwords increases recall, we measured
the correlation between two variables: “recall
tendency” and “textwords ratio.” Recal] ten-
dency was defined as the degree to which
recall was of concern in a search, This was
measured by the percent of search-strategy
modifications that were aimed at increasing
recall. Textwords ratio is the number of
textwords divided by the total number of search
terms.
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The working assumption was that if search-
ers acted on the belief that the use of textwords
alwaysincreased recall, then searchesin which
recall needed to be improved would show a
relatively high use of textwords. The statistical
test between these two variables, however,
showed no significant correlation. These con-
clusive results emphasize the point that both
textwords and descriptors are important for
the improvement of retrieval, whether for
higher recall or for better precision.

Another of the searchers’ arguments for
selecting textwords was that terms entered
during the session at the terminal are bound to
be mostly textwords. Here again, this belief is
not supported by the results of the study.
Searchers explained the selection of both
textwords and descriptors with the reason that
the term was entered while online.

Here too, a statistical test reaffirmed the
conclusion. The working assumption here was
that searches in which the search strategy was
changed a relatively large number of times
should include a higher textwords ratio than
searches with only a few strategy modifica-
tions. The variables textwords ratio and num-
ber of strategy modifications, however, do not
correlate. That is, while online, searchers may
add textwords they spotintitles or abstracts, or
they may use descriptors assigned to relevant
citations.

These analyses show, then, that searchers’
stated reasons for their preferences of search
terms are not borne out by their actual search-
ing behavior. Is it possible, then, that a prefer-
ence for textwords or descriptors is a matter of
individual searching styles?

Individual Searching Styles

To test this idea we defined several variables
that describe individual searching behavior,
such as the average number of search terms
selected by a searcher per search, the average
number of search modifications per search, the
average number of search terms selected with-
out consulting a thesaurus, the average num-
ber of databases searched per request, or the
subject area in which a searcher specializes.
We then tested the association between these
variables and the average textwords ratio per
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search for a searcher. Such statistical tests can
show what characteristics are common to
searchers who prefer textwords and those com-
mon to descriptor searchers.

Results showed that most variables do not
correlate with textwords ratio. For example,
searchers who typically used more search terms
than their peers, or those who modified their
strategies most frequently, did not use
textwords more frequently than others. There
were, however, two exceptions: the subject
area and the number of databases.

Subject Area

Statistical analyses showed that the variable
of searcher’s subject area correlates signifi-
cantly with textwords ratio. On the average,
the percentage of textwords used by searchers
in each subject area is as follows:

Textwords Ratio

Subject area for a Searcher
Medicine 34%
Social sciences and humanitiecs  39%
No subject specialty 57%
Science and technology 76%

Science searchers used textwords more fre-
quently than any other group of searchers. At
first glance, this finding seems obvious. It is
commonly believed that searches in the scien-
tific literature do not require the use of descrip-
tors because the scientific terminology itselfis
specific and well-defined. But thisargument is
not a valid explanation for the finding in this
case, given the difference between science and
medical searchers. Medical terminology is
scientific terminology, and there is no evi-
dence to assume that it is less specific or well-
defined than other scientific terminologies.
Yet, science searchers used textwords more
than twice as frequently as medical searchers.

This distinction between medical and sci-
ence searchers becomes even sharper when
one examines the rate of thesaurus neglect in
those subjects, that is, the ratio of textwords
entered without consulting a thesaurus. Like
textwords ratio, the rate of thesaurus neglect
correlates significantly with the subject area,
and the averages are revealing:
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Rate of
Subject area Thesaurus Neglect
Medicine 0%
Social sciences and humanities  13%
No subject specialty 29%
Science and technology 32%

No medical searcher entered a textword
without checking a thesaurus first, but 32
percent of the textwords entered by science
searchers were not checked in a thesaurus.

Theseresults were interesting. They showed
that science searchers used more textwords,
but they did not support the most common
explanation that the reason lies in the nature of
the scientific language. Further explorations
revealed that the reason for a preference of one
type of search term lies partly in the number of
databases that are usually required for a re-
quest and partly in the quality and availability
of thesauri and indexing.

Number of Databases

Statistical analyses revealed that the aver-
age number of databases a searcher used per
search correlates significantly with textwords
ratio. That s, searchers who habitually searched
several databases for a request used more
textwords than searchers who used a single
database. Similar association was found be-
tween the rate of thesaurus neglectand number
of databases. This indicates that the larger the
number of databases to be searched per re-
quest, the more likely it is for a searcher to
neglect a thesaurus.

This result can partially explain the differ-
ence between science and medical searchers.
On the average, amedical search required 1.33
databases, while a search of the scientific
literature required 2.64 databases. That is,
science searchers have to have used twice as
many databases as did medical searchers, and
therefore, they used textwords more frequently
than their peers.

On the surface, the association between num-
ber of databases and textwords ratio seems
almost trivial: a search that spans a number of
databases is likely to include more textwords
than descriptors because it is time consuming
to consult thesauri and look for descriptors for
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each database. For the same reason, searchers
who usually search a number of databases for
each request are likely to develop a habit of
neglecting to consult a thesaurus and of using
more textwords than descriptors.

Because the number of databases seems to
be an important factor in the selection of search
terms, it is important to see that this factor is
also one of the reasons for developing a per-
sonal preference for a certain type of search
term. Searchers are free to choose whether to
enter textwords or descriptors, but the number
of databases to search for a request is deter-
mined by the distribution of information among
the databases; it is a given. Undoubtedly, a
searcher who prefers to use textwords would
move from one database to another more eas-
ily than one who preferred to use descriptors.
But even a textwords searcher would change
databases only when it is required for the
success of a search, while a searcher who
habitually has to search a number of databases
for each request would likely develop a habit
of neglecting to consult a thesaurus and of
preferring to use textwords.

The conclusion that having to search a num-
ber of databases may cause a searcher to ne-
glecttoconsultathesaurusand to use textwords
is supported by additional evidence. Among
the database-related reasons that were given
for the selection of textwords, the reason “I
had to perform a multi-database search” was
mentioned 20 percent of the time.

Quality and Availability of Thesauri and
Indexing

The findings thus far show thata person who
habitually searches a number of databases is
likely to neglect to consult a thesaurus and to
use textwords. Does it mean, then, that a per-
son who searches only a few databasesis likely
toconsult a thesaurus and use descriptors most
of the time? In other words, are there any other
reasons why searchers prefer touse textwords?

‘To answer this question we examined the
reasons given by searchers for neglecting to
consult a thesaurus. There were 803 instances
in which searchers neglected to consult a the-
saurus. Of these instances, 57 percent (461
instances) were related to the database searched.
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The database-related reasons given for ne-
glecting a thesaurus are as follows:

Reason for
Neglecting a Thesaurus Times
Don’t trust the thesaurus
or the indexing 129 (28%)
The term would not be
in the thesaurus 107 (23%)
Had to perform a
multi-database search 117 (25%)
Had no access to the
relevant thesaurus 108 (24%)
Total database-related ‘
reasons 461 (100%)

Thesaurus availability and quality are im-
portant factors in the selection of search terms,
Thesauri of poor quality or limited availability
encourage searchers to enter textwords with-
out checking first whether or not appropriate
descriptors exist. Thus, even a person who
searches only a few databases may avoid con-
sulting a thesaurus and may prefer to use
textwords if the thesauri in question are of poor
quality or unavailable.

To verify that the opinions searchers have
about the “quality” of a thesaurus or indexing
are solid, rather than just an individual
searcher’s idiosyncratic notion, we measured
the textwords ratio and the rate of thesaurus
neglect for each database. Because the data-
bases in the study were selected by the study’s
searchers, rather than in a random fashion, we
cannot generalize the results. Nevertheless,
these ratios suggest the hypothesis that data-
bases, their thesauri, and indexing acquire a
“reputation” among searchers: Some are typi-
cally searched using descriptors, and for the
others, those that are searched most commonly
with textwords, searchers often do not bother to
check the thesaurus. If proven valid, this hy-
pothesis will show that some thesauri are highly
regarded and heavily used, while others are
unattractive and therefore commonly ignored.

Taken together, the results of this study
show that preference for type of search term is
affected partly by the searching experience of
the individual. Medical searchers are the least
likely to prefer textwords or to neglect to
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consult a thesaurus because most of the time
they use one database which they perceive to
be of high quality: MEDLINE. Thus, even
when they search other databases, they first
consult the thesaurus. On the other extreme are
science searchers who, for each request, rou-
tinely search a number of databases and who
work with some that do not have thesauri
available or that have thesauri and indexing of
poor quality. Social science and humanities
searchers still use significantly more descrip-
tors than do science searchers because of
terminological difficulties and because of the
limited number of databases they can search.

Who Needs Controlled Vocabulary?

Personal preference aside, the benefit of
controlled vocabula?' has been questioned
numerous times.? > * Because the creation
and use of controlled vocabularies is very
labor-intensive, it has been claimed that the-
sauri are not cost effective. To date, however,
no study has proven this claim.® While the
study reported here does not prove the oppo-
site (that is, that thesauri are cost effective), it
clearly proves the importance of controlled
vocabularies to searching.

The important role of thesauri and indexing
is manifested by the rate at which searchers
consulted thesauri and the rate at which they
found and used descriptors. The study’s search-
ers consulted thesauri for 75 percent of the
search terms they selected; and 80 percent of
the times they consulted a thesaurus, they
selected a descriptor. Further, almost half of
the times a descriptor was selected, it matched
the request term exactly. In addition, as re-
ported earlier, 50 percent of all the terms
entered were descriptors. Thus, searchers made
heavy use of thesauri and descriptors. Differ-
ently put, eliminating controlled vocabulary
would have prevented the searchers from hay-
ing achoice three quarters of the time and from
entering their preferred choice of search term
half of the time.

This popular vote for controlled vocabulary
is reinforced by another of the study’s find-
ings. An important purpose of an index lan-
guage is to control for synonyms. Using
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textwords, searchers themselves are supposed
to control for synonyms: each concept in a
request should be represented by a number of
synonyms ORed together. Study results indi-
cate, however, that searchers who entered
mostly textwords used, on the average, the
same number of search terms as those who
entered mostly descriptors. This finding sug-
geststhatoften searchers who prefer textwords
do not compensate for the lack of vocabulary
control by using synonyms. This implies that
while theoretically possible, synonym control
during online searching is not practical. Con-
trolled vocabularies, therefore, serve as the
main vehicle for synonym control.

Because thesauri prove to be extremely ben-
eficial to online searching, it is useful to exam-
ine what could be done to promote their use.
The results of this study clearly show that
better quality and availability as well as sup-
port for multi-database searching are likely to
increase the use of controlled vocabularies.
However, while some improvements could be
introduced right away, others require addi-
tional research and development.

At present, there are no technical barriers to
making thesauri more easily available. The avail-
ability of thesauri is totally in the hands of
database producers and search-system vendors.
Searchers will use thesauri if they can afford
them. In reality, many printed thesauri are ex-
pensive, and searching them online is often
more expensive than searching the database,

The quality of thesauri is a more complex
issue. Some thesauri were put together slop-
pily and their deficiencies are easy to detect.

For others, however, it is not known as yet
what specific problems searchers have with
them or with the databases’ indexing. Because
it is clear that higher quality standards in
thesauri and indexing are required, it is impor-
tant to begin studying specific deficiencies
searchers find in existing systems. Only with
such studies will it be possible to develop
standards to improve the quality of thesauri
and indexing.

Lastly, assistance in multi-database search-
ing will be available when switching languages
are developed and widely used. While still
experimental, these languages facilitate the
“translation” of the vocabulary of one thesau-
rus into another, and the vocabulary of a
searcher into the vocabulary of a designated
thesaurus. Having a switching language as a
component of an “intelligent” interface, a
searcher, using only a few keystrokes, would
be able to display for each database the de-
scriptors that represent a request term.® There
are still unsolved problems in the construction
of suchlanguages, butafew large-scale projects
are under way. The National Library of Medi-
cine, for example, is constructing the Unified
Medical Language System (UMLS).

To conclude, this study shows that both
textwords and descriptors are necessary for
quality searching. While several future de-
velopments could significantly improve re-
trieval from online databases, the most im-
mediate improvement s for database producers
and search-system vendors to provide easy,
flexible, and inexpensive access to thesauri.
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