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ABSTRACT: Although researchers have theorized the critical importance of classification in the organization of information,
the classification approach seems to have given way to the alphabetical subject approach in retrieval tools widely used in librar-
ies, and research on how users utilize classification or classification-like arrangements in information seeking has been scant. To
better understand whether searchers consider classificatory structures a viable alternative to information retrieval, this article
reports on a study of how 24 library and information science students used Yahoo! directories, a popular search service resem-
bling classification, in completing an assigned simple task. Several issues emerged from the students’ reporting of their search
process and a comparison between hierarchical navigation and keyword searching: citation order of facets, precision vs. recall,
and other factors influencing searchers’ successes and preferences. The latter included search expertise, knowledge of the disci-
pline, and time required to complete the search. Without a definitive conclusion, we suggest a number of directions for further
research.

1. Introduction proach in retrieval tools widely used in libraries. Until

the nineteenth century, classified catalogs were the
Bibliographic classification has long been a standard norm in most libraries. With Charles Cutter’s Rules
device for organizing libraries’ print collections on for a Printed Dictionary Catalogue in 1876, the shift
the shelves. However, the classified approach seems to alphabetical subject catalogs became entrenched in

to have given way to the alphabetical subject ap- the United States. Libraries in other parts of the
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world maintain a mixture of classified and alphabeti-
cal subject dictionary catalogs, although the latter are
prevalent, perhaps because of the globalization of an
American model through the distribution of catalog-
ing copy. A few indexing and abstracting databases
utilize classifications as do some individual journals.
However, the most widespread use of classification-
like arrangements for information retrieval, other
than material arrangements on library shelves, is
probably in the directory functions of some internet
search engines. Yahoo! (http://www.yahoo.com/)
began in 1994, using a hierarchical browsing structure
exclusively, and still has one of the deepest hierar-
chies. For some time, Yahoo! has not been alone in
utilizing this type of structure. Many other search
engines also have hierarchical directories, including
Google, the most popular search engine in the United
States, Yahoo! being second (Sullivan 2004). It makes
one wonder: Why do successful enterprises like Ya-
hoo! and Google invest in something akin to the clas-
sified catalogs that American libraries abandoned
over a century ago?

When online searching first became readily avail-
able, popular debate pitted verbal controlled vocabu-
lary against natural language (Svenonius 1986). That
debate was more or less dissolved by the widespread
provision of both options in many applications.
Keyword searching of both natural language and,
where available, controlled vocabulary has now evol-
ved as a common approach from Internet search en-
gines like Yahoo! to library online catalog interfaces
that frequently make keyword searching the default
basic search.

The hierarchical navigation enabled by classifica-
tory structures provides a third search mechanism
often viewed as an alternative to keyword approaches
to retrieval whether through controlled or natural
language (see Mai 2004). These two options, hierar-
chical navigation and keyword searching, have some-
times been said to represent different paradigms
(Hildreth 1995) or even “distinct patterns of human
behavior” (Dodd 1996, 281). Hierarchical navigation
may use traditional classifications or it may use clas-
sification-like schemes such as Yahoo! directories or
the structure of files within folders within folders on
one’s computer. Not only does a classificatory struc-
ture gather the resources on a particular subject, it
puts them in logical proximity to resources on close-
ly related subjects in the same class. Such structures
help to fulfill the collocation function in organizing
information and allow searchers to browse in a way
that verbal systems do not.

A classificatory structure also facilitates naviga-
tion up and down a hierarchy. Charles Cutter (1904,
79) recognized the shortcomings of verbal systems
to allow this type of browsing:

Subject-entries, individual, general, limited, ex-
tensive, thrown together without any logical
arrangement, in most absurd proximity — Ab-
scess followed by Absentee-ism and that by Ab-
solution, Club-foot next to Clubs, and Com-
munion to Communism, while Bibliography and
Literary history, Christianity and Theology, are
separated by half the length of the catalogue -
are a mass of utterly disconnected particles
without any relation to one another, each use-
ful in itself but only by itself.

He also noted that catalog users of his time tended
to search for broader topics than they actually
sought (Cutter 1904, 67). While Cutter attributed
this tendency to his public’s previous use of classi-
fied catalogs, more recent research suggests that it is
still the case where users have no prior experience
with classified catalogs (Cousins 1992; Drabenstott
and Vizine-Goetz 1994; Larson 1991). It seems logi-
cal to deduce that classification-like arrangements
continue to be useful.

The question is: Do searchers consider classifica-
tory structures a viable alternative or supplemental
approach to information retrieval? That is the gen-
eral question that leads to this specific study. More
specifically: How do searchers use these directories
in this age of keyword searching? Answers to this
question can inform our understanding of how peo-
ple utilize classification as an instrument of informa-
tion retrieval; and this knowledge, in turn, can assist
in future system design.

The study reported here is an exploratory study
intended to address the following research questions:

1. Do searchers use hierarchical directories success-
fully? Are they able to navigate the hierarchies?

2. Do searchers prefer hierarchical navigation or
keyword searching?

3. What factors potentially influence searchers’ suc-
cess and preferences?

4. What characteristics of classification are germane
to searchers’ performance?

This initial project analyzes the work of library and
information studies students assigned to compare di-
rectory and keyword searching on a prescribed topic
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in Yahoo! The students, in the first level of their
study of organization of information, are aware of
basic information retrieval concepts, but have not
yet attained a professional level of expertise. There-
fore, they combine some remaining naiveté in regard
to organization of information with the ability to
describe their search processes and perceptions.

2. Literature Review

Jens-Erik Mai (2004, 93-94) notes that most research
on improving access to Web documents through or-
ganization of information focuses on descriptive as-
pects such as author and title and what little research
has been done on the use of classification relates
primarily to the use of traditional library classifica-
tions. He suggests that “the community of biblio-
graphic knowledge organization theory and practice
has not been able to make its knowledge available to
the Web directory community.” Conversely, we have
found that little use has been made of the Web as a
laboratory for understanding classificatory struc-
tures as retrieval tools. Alan Wheatley (2000, 140)
notes that “subject trees [in Web search engines]
have not been examined by performance testing such
as that applied to many other information retrieval
techniques.” In fact, the entire body of research on
how people navigate using classification or classifica-
tion-like schemes is scant.

The lack of research on navigation using classifica-
tory structures may be at least partly attributable to
the information retrieval research model established
by the Cranfield tests as discussed by David Ellis and
Ana Vasconcelos (2000, 110). Further, the first
Cranfield study, in comparing the application of the
Universal Decimal Classification, an alphabetical sub-
ject catalogue, a faceted classification scheme, and
Uniterms, found that simple indexing systems such
as Uniterms can be effective. The second Cranfield
study affirmed that “natural language, with slight
modifications of confounding synonyms and word
forms, combined with simple coordination, can give
a reasonable performance” (Cleverdon and Keen
1966, 263). This emphasis on natural language has
drawn attention away from controlled vocabularies,
including classification.

Fortunately, some research in navigating library
catalogs through classifications has been conducted
during the intervening decades. Karen Markey
(1986) explored the use of the Dewey Decimal Clas-
stfication (DDC) in a large scale experiment using
catalogs in four major libraries. She found that “class

number searching was a successful subject searching
strategy” and made suggestions for its effective im-
plementation (1986, 150). Unfortunately, today’s
OPAC interfaces have not fulfilled the promise of
searching via classification in spite of IFLA’s invoca-
tion to “display the hierarchical relationship between
a classification number and the entire classification”
(principle 22, p.47, in its Guideline for OPAC Dis-
plays, Yee 1998), which implies the efficacy of hierar-
chical navigation. Christine Borgman and others
(1995) tested a DDC-based hierarchical browsing
system for children’s use with similar success. The
results of these two studies suggest that further ex-
amination of users’ navigation using hierarchical
structures is potentially fruitful.

More recent research has explored hierarchical
Web directories, but not in relation to navigation or
searching. David G. Dodd (1997) compared the
main classes in directories with those in library clas-
sifications and compared the results of keyword
searches to hierarchical navigation using examples of
both known-item searches and topic searches. His
data are not extensive, but do suggest that hierarchi-
cal navigation using directories was more effective
for topic searches, at least in the late twentieth-
century Web. Marthinus S. Van der Walt (1997 and
1998) looked at the hierarchical structures of Web
directories including specificity and citation order.
Michele Hudon (2003) made more in-depth com-
parisons in the field of education. Van der Walt’s and
Hudon’s findings show both similarities and differ-
ences between the structure of the directories and
that of library classifications, suggesting that transfer
of findings between the two should be approached
with caution.

Most recently, a study by Said Mirza Pahlevi and
Hiroyuki Kitagawa (2005) demonstrated the poten-
tial of hierarchical directories in the retrieval process.
Pahlevi and Kitagawa developed and tested a mecha-
nism that combined natural language search terms
with directory categories, probed the directories for
relevant material, derived search modifiers from that
material, and then combined the derived modifiers
with the original natural language, thus creating a re-
fined search that can be run in any search engine.
Their purpose in deriving search modifiers from di-
rectory categories was to develop more precise
searches. Searchers can take advantage of the hierar-
chical navigation to identify a category, and the re-
sultant modifiers provide a context apart from the
human-indexed categories. Ellis and Vasconcelos
(1999) agree that the context provided by directories

- am 13.01.2028, 10:26:39.


https://doi.org/10.5771/0943-7444-2005-1-10
https://www.inlibra.com/de/agb
https://www.inlibra.com/de/agb

Knowl. Org. 32(2005)No.1

13

H.-L. Lee, H. A. Olson: Hierarchical Navigation: An Exploration of Yahoo! Directories

is important in Web searching and eases the need to
generate search terms.

Both the research and non-research literatures en-
dorse the use of hierarchical navigation. Nancy Wil-
liamson (1997, 24) noted that: “classification aids in
retrieval through the use of logical structure and
helpful order to facilitate browsing and filtering of
large quantities of data. It also has the potential to
make possible multilingual access and improved in-
teroperability with other services.” The ease of hier-
archical navigation in library catalogs was borne out
by Borgman et al. who discovered that children aban-
doned keyword searches more frequently than hierar-
chical ones because of the need to generate and spell
search terms (1995, 682). Bob Ainsbury (2002) sug-
gests the same advantages for corporate portals, as
does Martin White (2001) in the context of intranets.

The main process that facilitates retrieval using
hierarchical navigation is browsing. As Julian Warner
(2000, 37) noted: “The value of an information sys-
tem could then be the ability it offers discriminat-
ingly to follow ‘paths and tracks, however slight.”
Classification schemes themselves ... can then be re-
ceived not as fixed models of stable entities but as
valuable exploratory devices.” The value of browsing
is recognized through the DESIRE (Development of
a European Service for Information on Research and
Education) project. Traugott Koch, Michael Day, and
others (1997) elaborate on enabling the broadening
and narrowing of topics and identification of context
in hierarchical browsing. For DESIRE, the potential
for classification to accommodate multilingual access
is also important. Others have also suggested classi-
fication as a potential switching language in multilin-
gual contexts (McIlwaine 2003).

Lois Mai Chan, Xia Lin, and Marcia Zeng (1999)
noted that hierarchical browsing “improves precision
by first defining and narrowing the domain for
searching.” It does so by collocating (inclusion) and
partitioning (exclusion). They elaborated on earlier
recognition of hierarchical Web directories as preci-
sion devices by Mary Micco (1996), Greg R. Notess
(1997), Thomas Pack (1999), and others.

The directory used in this project is from Yahoo!
It has been based on literary warrant with categories
established as sites on new topics were received (Cal-
lery 1996; Steinberg 1996). It is, as Bella Hass Wein-
berg (1999) points out, an alphabetico-classed sys-
tem. So although it benefits from a hierarchical
structure, it does not include a notation and, there-
fore, has the limitations of the alphabet within a
given category. Yahoo! is generally second only to

Google in use and popularity as documented
throughout Danny Sullivan’s Search Engine Watch
website. Yahoo!’s directory is the most specific of
the widely used search engines (Wheatley 2000,
137). Hence, it is a reasonable environment in which
to explore the use of hierarchical navigation.

3. Research Method

The purpose of this study was to identify approaches
taken by students in navigating across Yahoo! direc-
tory hierarchies and to compare navigation with
keyword searching. Because of its exploratory na-
ture, the researchers chose to conduct the study with
a small, convenient sample. The results, therefore,
are limited by the nature of the study and its partici-
pants. Future research will be required to establish
firm conclusions.

In 2003, one of the researchers asked students in
two online classes to complete an assignment inde-
pendently over a two-week period by using the Ya-
hoo! services. Both classes were sections of a re-
quired course, Organization of Information, in the
Master’s in Library and Information Science (MLIS)
program at the University of Wisconsin-Milwaukee.
Some of the students were beginning MLIS students
and others had taken other MLIS classes in previous
semesters. According to information about them-
selves provided by students in both classes, none of
them had had any prior formal training or knowl-
edge in information organization in general or in
classification theory specifically. Although as a group
they might be more experienced searchers than aver-
age users, their experience with the Internet was
overwhelmingly limited to keyword searching; few
indicated that they had used Yahoo! directories in a
substantive way.

When they received instructions for the assign-
ment, students were given information about the
study explaining to them that participation in the
study was voluntary, would not affect their grades,
and did not require any extra work. An additional
step taken to ensure confidentiality was to ask those
volunteering to participate to send their consent
forms to the other researcher who was not the in-
structor of the classes. Students were assured that
the instructor did not know which students would
or would not participate in the study before grading
and that data extraction would begin only after all
grades were submitted. Out of a total of 44 students,
26 agreed to participate in the study. Twenty-four of
the submissions were used in the study and two were
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excluded because the two students did not follow the
assignment instructions. When the texts were ex-
tracted for data analysis, all students’ names were re-
placed by numbers that were assigned in no particu-
lar order.

The assigned task was to find five national or in-
ternational scholarly or professional organizations in
the field of microbiology by conducting two types of
searches in Yahoo!: navigating across directories and
searching by keyword (the text of the assignment is
appended to this article). Due to the fact that these
students were beginners in classification theory and
that they came from varied backgrounds, the topic
assigned was intentionally straightforward, not re-
quiring any subject knowledge or advanced skill in
using classification. To simplify grading, students
were asked to use “Science” as the starting category.
The assignment instructions clearly specified that
navigation using the Yahoo! directories should be
completed first because it would be more interesting
to see students’ own paths in this kind of search. The
hierarchical paths along the directories indicated by
Yahoo! in keyword search results might influence
students’ judgment in navigating the hierarchies and
thus the keyword search had to be conducted after
the navigational search. Although the results of na-
vigation might influence terms chosen in the key-
word search, this influence was considered inconse-
quential in this instance because selection of key-
words was not a central concern in either the as-
signment or the study. Students were then asked to
write a two-page comparison of the two distinct
searches. Those comparative narratives provided the
data for this study.

Data analysis was of a qualitative nature. Catego-
ries were developed by the researchers as derived

from the texts of students’ papers. Categories were
not stipulated in the assignment (see appendix).
Each researcher independently coded a subset of as-
signments, developing categories on the basis of the
data. These categories were then merged and differ-
ences of interpretation were resolved. The research-
ers then coded all of the data, recording the prelimi-
nary subsets.

4. Results
4.1. Hierarchical Paths Taken

As indicated in Table 1, 21 of the 24 students par-
ticipating in the study took the same path in navi-
gating the Yahoo! directories: “Science” to “Biol-
ogy” to “Microbiology” to “Organizations” (Path
A). Out of these 21 students, 15 did not attempt
any other paths. However, it cannot be concluded
that the majority of the students saw this as the
only logical path, because once they successfully
completed the task required in the assignment
there was no reason for them to explore other op-
tions. On the other hand, three others tried more
paths, mostly other categories at one particular
level of the hierarchy, after they examined the re-
sults at the end of Path A; of these, 2 simply
wanted to see more and 1 gave a specific interpreta-
tion of the task and determined that the sites listed
at the end of Path A were not completely satisfac-
tory. The other 3 students exploring alternatives to
Path A considered Path A to be one of the options
that were all equally logical. Of the remaining 3
students who did not take Path A, 1 took Path H, 1
took Path I, and the last did not indicate the path
taken.

Path Taken Number of No. o.f Students Wh.o Took
Students This Path Exclusively
A. Science—Biology—Microbiology—Organizations 21 15
B. Science—Biology—Microbiology—Web Directories 1 0
C. Science—Biology—TParasitology—Organizations 1 0
D. Science—Biology—Organizations 1 0
E. Science—Biology—Organizations—Microbiology 3 0
F. Science—Biology—Organizations—Professional 1 0
G. Science—Medicine 1 0
H. Science—Medicine—Microbiology and virology—Organizations 1 1
I. Science—Organizations—Biology—Microbiology 3 1
J.  Science—Research 1 0
Not indicated 1 N/A

Table 1. Hierarchical paths taken by the students.
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Keyword Number of Students Number of Keywords Number of Students
Microbiology 24 2 keywords 12
Organization(s) 23 3 keywords 11
Professional 8 5 keywords 1
Association(s) 4 Table 3. Number of keywords used
National 1
Scholarly 1
Society 1
Table 2. Keywords used by the students.
Search Techniques Number of Students
Boolean 3
Quotation marks 3
Advanced search 1
Not indicated 19
Table 4. Keyword search techniques applied
Advantage # of Disadvantage # of
Students Students
Quick, easy, and not time-consuming 13 Requires more steps 3
High precision 11 Low recall 11
Showing relationships between topics Limited to the structure developed by Yahoo 3
Useful for experts or someone familiar with the Requires knowledge of a particular subject hi- 8
topic erarchy
No need to generate search terms 2 Subjectivity in categories and assignment of 1
sites to categories
No need to know advanced search techniques 1 Requires knowledge of hierarchical search 4
Updated slowly

Table 5. Advantages and disadvantages of hierarchical navigation.

4.2. Keywords and Search Techniques Applied

Table 2 lists the words used by the participating stu-
dents in the keyword search. All students but one
entered either “microbiology organization” or “mi-
crobiology organizations.” The last student typed in
“microbiology associations,” instead. Three students
tried both “organization(s)” and “association(s)”;
another student used both “organization” and “soci-
ety.” The data did not indicate why few of the stu-
dents considered synonyms. Three of the keywords
(national, scholarly, and society) came up only once
each. According to Table 3, one half of the students
applied only 2 keywords, 11 others used 3 keywords,
and only 1 student typed in 5 keywords. Among the
3-keyword searchers, 7 used “microbiology,” “or-
ganization(s),” and “professional”. The person who
used 5 keywords included the string “national schol-
arly professional organizations microbiology”.

Among the 24 participants, only 5 consciously ap-
plied one or more complex techniques in the key-
word search (Table 4). Judging from other students’
search results (typically in tens or hundreds of thou-
sands), it was clear that they simply typed in the
chosen keywords as one character string and clicked
the search button. The two most frequently applied
advanced search techniques were Boolean (“and” and
“or”) and quotation marks to search as a phrase.
Only one student took the step to go to the ad-
vanced search page.

4.3. Advantages and Disadvantages of Hierarchical
Navigation

In comparing the two types of searches, the students
offered 6 advantages of hierarchical navigation (Table
5). First, possibly due to the fact that the assigned
topic was simple and straightforward, 13 students in-
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dicated that navigating through the Yahoo! directo-
ries was quick, easy, and not time-consuming. Some
of them clearly understood that other more complex
topics might require lengthy exploration of numer-
ous unfamiliar categories. Eleven students mentioned
the high precision rate in the search results: with the
exception of one broken link, all sites retrieved in this
search were relevant. To 8 of the students, Yahoo! di-
rectories presented hierarchical relationships between
topics and thus could assist users in identifying
broader or narrower topics that were potentially
more appropriate. Three students believed that this
type of search was useful for people who were able to
follow easily the hierarchical path because of their
familiarity with the general area of the search topic.
On the other hand, 2 other students thought that this
type of search was useful for novices if they were un-
able to come up with good keywords or were unfa-
miliar with advanced keyword search techniques.

The disadvantages of hierarchical navigation are
listed in Table 5. Nearly half (11) of the students no-
ticed the low recall rate in search results. In other
words, this type of search did not retrieve many of
the relevant sites they found using the keyword
search. Eight students thought that this type of
search would require the searcher to have a certain
level of knowledge about the hierarchical structure in
the subject area and 4 students believed that it would
require a basic understanding of the concept of a hi-
erarchical arrangement. Their view was that the aver-
age person would have difficulties with hierarchical
navigation. Interestingly, 3 students said that the
structure of categories was developed by Yahoo! and
that users were limited by this home-grown struc-
ture. Another student also expressed a concern over
the subjectivity in Yahoo’s categories and in the way

that sites were assigned to individual categories.
Three students complained that it took many more
steps to go through the categories as compared to a
keyword search that took only one step: entering
keywords. None of these students noted that in addi-
tion to steps taken in conducting the search, steps
taken to evaluate retrieved sites should also be con-
sidered. The last disadvantage, according to 1 student,
was the slowness of Yahoo! in updating its directories
so that new sites would most likely be excluded.

4.4. Advantages and Disadvantages of Keyword
Searching

As shown in Table 6, high recall rate in search results
was the number one advantage of keyword searching
mentioned by half of the students (12). They drew
this conclusion because they identified many more
relevant organizations through keyword searching
than through hierarchical navigation. A second fac-
tor seen as an advantage by 9 students was access to
other directories, searching aids, and pathfinders. In
addition, 4 other advantages of keyword searching
were listed by 1 or 2 students: user-friendly, more
up-to-date, no need to have subject knowledge, and
more useful for an experienced searcher or some one
with subject knowledge. The last one was quite in-
teresting. The student argued, “through key word
searching one often gets many false drops, but if the
searcher is an experienced searcher or has subject ex-
perience, he or she may know subject terms to aid in
the search thus eliminating many non-relevant terms
that may result in false drops.”

A majority of the students (16) saw its time-
consuming nature as a significant disadvantage of
keyword searching (Table 6). The second most

Advantage # of Disadvantage # of
Students Students
High recall 12 Low precision 10
As access to others’ directories, searching aids, 9
or path finders
Time-saving 2 Time-consuming 16
User-friendly 2
More up-to-date 1
Best if the user had little subject knowledge 1 Need to know useful keywords
Good for experienced user 1 Need to know advanced search techniques to
be effective
Possibly missing relevant sites if they are not 2
on first few pages

Table 6. Advantages and disadvantages of keyword search.
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common complaint about keyword searching given
by those students (10) was the overwhelming num-
ber of sites retrieved, a large percentage of which
were irrelevant (i.e., low precision rate). Six students
pointed out that users needed to come up with use-
ful keywords on their own and not many users
would be able to do so. In addition, 5 students
thought that a keyword search would only be effec-
tive if the user knew how to apply advanced search
techniques to reduce the size of the retrieved results.
Lastly, 2 students mentioned the possibility of miss-
ing relevant sites that did not show up on the first
few screens because few users would go beyond that
point.

4.5. Preference Between The Two Methods

Table 7 shows that in completing the assignment, 6
students preferred hierarchical navigation, 3 pre-
ferred keyword searching, 8 indicated that it would
depend on a user’s need or situation, and 7 did not
give any preference.

Preference
Hierarchical navigation 6
Keyword search 3
Depending on needs/situations 8
Not indicated 7

Table 7. Students’ preferences regarding search
methods applied.

5. Discussion

The data collected in this study raise four main fac-
tors in comparing hierarchical navigation and key-
word searching: the hierarchical structure itself, in-
cluding issues of specificity and citation order; the
influence of these two approaches on precision and
recall; time consumed in retrieval; and knowledge
and skill required for retrieval.

5.1. Hierarchies and Categories

Possibly because the assignment was intended to be
uncomplicated, most of the participants had little
difficulty navigating Yahoo! directories in complet-
ing the required task. The majority of them (21 out
of 24) followed the hierarchical Path A to find the
desired results. Nevertheless, the descriptions of the
paths attempted and the students’ reflections on this
type of hierarchical navigation provide possible in-
sight into general issues related to the use of hierar-

chies and categories in searches. These issues in-
cluded (1) the hierarchical relationship; (2) the prin-
ciple of specificity; and (3) citation order.

First, the ability to understand a hierarchical rela-
tionship depends on the knowledge of the concepts
involved in the relationship. It is difficult for a per-
son to navigate this relationship when he or she has
inadequate knowledge of the concepts. A useful ex-
ample is the relationship between parasitology and
microbiology. McGraw-Hill Encyclopedia of Science
& Technology (2003) defines parasitology as “a
branch of biology which deals with those organisms,
plant or animal, which have become dependent on
other living creatures” and microbiology as “the sci-
ence and study of microorganisms, including proto-
zoans, algae, fungi, bacteria, viruses, and rickettsiae.”
The organisms studied in parasitology may or may
not be microorganisms and the microorganisms
studied in microbiology may or may not be depend-
ent on other living creatures. The relationship be-
tween the two fields of study can be expressed as a
Venn diagram (Figure 1).

Studies of
microorganisms
dependent on other
living creatures

>
on
=}
-
[}
=
B~
7]
o
=
o
~

ASojorqoory

Figure 1. Illustrated relationship between parasitology and
microbiology.

The circle on the left represents the field of parasitol-
ogy and the circle on the right microbiology. Area 2,
the overlapping area between the two circles, repre-
sents the branch of science that studies microorgan-
isms dependent on other living creatures. Therefore,
navigating through Path C, Science-Biology-Para-
sitology-Organizations, in Yahoo! would lead to or-
ganizations dealing with not only studies within the
scope of microbiology (i.e., Area 2) but also those
outside microbiology (i.e., Area 1). In other words,
the student who followed Path C made a mistake in
choosing the subcategory “Parasitology”.

A similar mistake was following Path H, Science-
Medicine-Microbiology and virology-Organizations.
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Again two overlapping circles may be drawn, one
representing medicine and the other microbiology.
Each circle has an area that is outside the other cir-
cle. When the student took Path H, the only organi-
zations found at the end of the path were those deal-
ing with microbiology and virology as a subfield of
medicine (the overlap of the two circles). Although
this time no irrelevant items were retrieved, the re-
sults were limited, leaving out many relevant organi-
zations that dealt with microbiology outside medi-
cine.

The second issue pertains to the level of specific-
ity — a chief principle in subject analysis at least since
Cutter’s 1876 codification. The case mentioned in
the above paragraph was one example of being too
specific. As a result, the searcher was only able to
identify organizations in a sub-area of microbiology.
Another student had a difficult time finding any
relevant sites at first because she did not reach the
most specific level, the form subdivision “Organiza-
tions,” in following Path A. The student went from
“Science” to “Biology” to “Microbiology” and exam-
ined all sites under “Microbiology” before discover-
ing that “Organizations” was a subcategory under
“Microbiology.” Conversely, a third student at-
tempted 4 other less specific paths (D, F, G, and J)
because she was dissatisfied with the sites listed at
the end of Path A. None of the 4 less specific paths
turned out to be helpful.

“Organizations” was a problematic concept in
terms of its placement in the hierarchy. The conven-
tional citation order of facets usually places a general
form facet (such as “Organizations”) after topical
ones. In both Paths E and I taken by the students in
the study, “Organizations” came between topical
facets. Two students thought that the 3 paths were
equally valid:

A.Science—Biology—Microbiology— Organizations
E. Science—Biology— Organizations—Microbiology
I. Science—Organizations—Biology—Microbiology

Another student took only Path I and yet another
chose both Paths A and E but not I. Although these
students were not the majority in the group, their
approach seemed to suggest that some users would
probably behave similarly in navigating hierarchi-
cally. It may be plausible to think that the average
user, lacking any training in information organiza-
tion, will more likely choose a form facet before a
topical one than would LIS students.

5.2. Precision vs. Recall

When the two search methods were compared, navi-
gating through Yahoo! directories yielded high preci-
sion but low recall and keyword searching resulted in
low precision but high recall. Applying the former
method, Path A, for example, led to 10 sites with
only one of them being a broken link; the other 9
sites all met the search criteria. However, many sites
of other relevant organizations in microbiology were
missed because they had not been added by Yahoo’s
human organizers. On the other hand, more than
140,000 sites were retrieved as a result of a search by
the keywords “microbiology organizations.” Many
more relevant sites were included in the keyword
search result set, but a majority of the sites retrieved
were irrelevant.

A particular feature in Yahoo! directories contrib-
uting to a higher precision rate was the embedded
hierarchical structure. In navigating the structure,
the user was led from a broad class to its narrower
concepts to achieve a desired level of specificity. The
labor-intensive process of establishing hierarchical
relationships among concepts in the context of each
discipline (or area of interest) was meant to gather
together only relevant sites under each concept, thus
maximizing the precision rate. This advantage of di-
rectory navigation was articulated by one third of the
participating students (8).

An interesting question to ask is: “Is precision or
recall a preference in information seeking?” Twenty
out of the 24 participants in the study mentioned ei-
ther precision or recall in their discussions of the
two searches. This high percentage was not surpris-
ing because the participants were LIS students who
had already had at least some exposure to theories of
information retrieval. As shown in Table 8, among
the 11 students who cited high precision as one of
the advantages of hierarchical navigation, only 3
clearly preferred this search method, 1 preferred
keyword searching, 4 stated that it depended on the
user’s need or situation, and 3 mentioned no prefer-
ence. Among the 11 students who mentioned low
recall as a disadvantage of hierarchical navigation, 1
preferred this type of search, 1 preferred keyword
searching, and 9 either said that it depended on the
user’s need or did not indicate their preference.
Twelve students cited high recall as an advantage of
keyword searching, of whom 2 preferred hierarchical
navigation, 2 preferred keyword searching, and 8 ei-
ther said that it depended on the user’s need or did
not indicate a preference. The fact that keyword
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. Preferred Preferred Depending on Preference
Advantage or Disadvantage Hierarchy Keyword P Needg Not Stated
Hierarchical navigation | High precision (n= 11) 3 1 4 3
Low recall (n=11) 1 1 5 4
Keyword search High recall (n=12) 2 2 5 3
Low precision (n=10) 1 0 4 5
Table 8. Preferences of search methods.
searching resulted in a low precision rate was men- . Number of
. . . The “Time” Factor
tioned as a disadvantage of keyword searching by 10 Students
students, of whom 1 preferred hierarchical naviga- Mentioned time 20
tion, none preferred keyword searching, and 9 either Hierarchical navigation was quick,
said that it depended on the user’s need or did not easy, and not time-consuming. B
indicate a preference. Further, among the 3 students Hierarchical navigation was more ;
who preferred keyword searching, 2 mentioned high time-consuming.
recall as an advantage of keyword searching but none Keyword search was time-saving. 2
saw low precision as a disadvantage of this type of Keyword search was more time- 1
search. It seemed that neither precision nor recall consuming.

appeared to be an overriding concern of the partici-
pants despite their awareness of precision and recall
issues.

5.3. The “Time” Factor

A clear majority of the students (20) mentioned
“time” (see Table 9). In comparing the two search
methods, 13 students thought that hierarchical navi-
gation was quick, easy, and not time-consuming.
Some of them, rightly, pointed out that the task in-
volved in this assignment required only a few easy
steps and many real-life inquiries might lead to more
complicated and prolonged exploration of numerous
paths in each search; in other words, this type of
search could be time-consuming. Three other par-
ticipants, however, said that following Yahoo! direc-
tories in this assignment took more steps and, thus,
was more time-consuming. As for keyword search-
ing, 2 students said that being time-saving was one
of its advantages; but 16 others said that it was more
time-consuming. The keyword search was time-
consuming, according to the students, because it re-
sulted in too many relevant as well as irrelevant hits
and too much repetition with many sites listed nu-
merous times. In addition, the large number of re-
trieved sites and the low precision rate made it nec-
essary to take more care in examining the appropri-
ateness of each site.

Table 9. The “time” factor mentioned by the students.

Among the 6 students who preferred hierarchical
navigation, 5 mentioned its time-saving advantage
(as compared to only 3 who mentioned its high pre-
cision) and 5 said that keyword searching was time-
consuming (as compared to only 1 who said that
keyword searching resulted in a low precision rate).
Two out of the 3 who preferred keyword searching
cited time-saving as one of its advantages and one of
those two students also said that hierarchical naviga-
tion took more steps and was, thus, more time-
consuming. It appears that among those who indi-
cated their preferences between the two types of
searching, “time” may have been a more significant
factor than “precision/recall.”

The idea of what is time-saving was somewhat
ambiguous. One of the 3 students who said that hi-
erarchical navigation took more steps also acknowl-
edged the fact that keyword searching in this case
was, overall, more time-consuming because more
time was spent weeding out many irrelevant items.
After reviewing these three students’ descriptions, it
became clear that they were only concerned with the
steps taken in searching. In other words, hierarchical
navigation took more steps and was more time-
consuming in the searching stage; but keyword sear-
ching required more time spent on evaluating the
appropriateness of the retrieved sites individually,
many of which did not meet the search criteria. In
this way, the precision and recall of search results
were clearly linked to time taken.
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5.4. The “Knowledge/Skill” Factor

The degree of difficulty, as seen by the participating
students, seemed to be associated with how much
knowledge and/or skill the user brought to each
search (Table 10). On the one hand, subject knowl-
edge was a particular concern: 3 students thought hi-
erarchical navigation was a useful search for subject
experts; 8 students said that subject knowledge

The “Knowledge/Skill” Factor l\gumber of
tudents

Hierarchical navigation was useful for 3

subject experts.

Subject knowledge was necessary for g

successful hierarchical search.

Keyword search was best if the searcher 1

was unfamiliar with the subject.

Hierarchical navigation required no
knowledge of useful terms or complex 2
search techniques.

Users would need to know hierarchical

arrangements in navigating directories. 4
Keyword search was user-friendly. 2
Keyword search required knowledge

of useful terms and complex search 9

techniques

Table 10. The “kenowledge/skill” factor mentioned by the
students.

was necessary for conducting a successful hierarchi-
cal search; and 1 student maintained that keyword
searching was the best if the user knew little about
the subject. Search skills possessed by the user were
also mentioned as a significant factor: 2 students in-
dicated that the user did not need to generate search
terms or know complex search techniques in navigat-
ing the directories; 4 others said that it was necessary
for the user to understand the concept of hierarchi-
cal arrangements in order to conduct such a search; 2
stated keyword searching to be user-friendly; and, 9
students said that the user needed to know either

useful keywords or advanced search techniques or
both to conduct an effective keyword search. Since
the assignment was uncomplicated, the students’
perception of the difficulties involved might not re-
flect the complexities in many real-life searches.

Of the 24 students, 17 discussed subject knowl-
edge and search skills. Among the 6 who preferred
hierarchical navigation, 1 considered it easier for ex-
perts because it would require both subject knowl-
edge and more experience in searching; another men-
tioned the need for subject knowledge; the third
only listed disadvantages of keyword searching in
terms of the need for both advanced search tech-
niques and useful keywords; and the rest did not
mention this issue. Among the 3 students who pre-
ferred keyword searching, only 1 mentioned the
need to know useful keywords; the other two did
not touch on the issue of subject knowledge or
search skaills.

As shown in Table 11, 8 of the 24 students
thought that the need for subject knowledge was one
of the disadvantages of hierarchical navigation.
Among the 8, 2 preferred hierarchical navigation
(neither talked about the difficulties in keyword
searching), none preferred keyword searching, and 6
either said that it depended on the user’s need or did
not indicate a preference. Four students thought that
the need to understand hierarchical arrangements
was one of the disadvantages of hierarchical naviga-
tion. Among them, 1 preferred hierarchical naviga-
tion, another preferred keyword searching, and 2 ei-
ther said that it depended on the user’s need or did
not indicate a preference. Six of the 24 participants
thought that the need to know useful keywords was
a disadvantage of keyword searching. Among the 6, 1
preferred hierarchical navigation, 1 preferred key-
word searching, and 4 either said that it depended on
the user’s need or did not indicate a preference. Five
students thought that the need to know advanced
search techniques was a disadvantage of keyword
searching. Among the 5, 1 preferred hierarchical
navigation, none did keyword search, and 4 either

Disadvantage Preferred Preferred | Depending | Preference
8 Hierarchy Keyword on Need Not Stated
Hierarchical | Need subject knowledge (n=8) 2 0 3 3
navigation Need to know hierarchical arrangements (n=4) 1 1 1 1
Need to know useful keywords (n=6) 1 1 2 2
Keyword -
search Need to know advanced search techniques , 0 ) )
(n=5)

Table 11. The “knowledge/skill” factor and student preferences
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said that it depended on the user’s need or did not
indicate a preference. This pattern did not give the
impression that knowledge/skills played a significant
role in the students’ preferences even though they
considered it a factor worth noting.

6. Conclusion

What answers might emerge from this exploratory
study? Is further research merited and, if so, what di-
rections might it fruitfully take?

The first question we asked is: Do searchers use
hierarchical directories successfully? The students in
this study were generally effective in navigating the
hierarchy of the directories. In this instance, it was a
hierarchy likely to be familiar to many users. The hi-
erarchy follows the conventional notion common in
bibliographic classifications of classification by dis-
cipline with form as the last facet. Whether or not
this capability would be present in other groups of
searchers is open to question. Yahoo! does not re-
quire searchers to use traditional citation order, al-
though that is the citation order displayed at the
head of the results screen. Searchers can find the
same results by using any progression that comes to
mind as long as they select the same categories. So
“Science” to “Organizations” to “Biology” to “Mi-
crobiology” will retrieve the same screen as “Sci-
ence” to “Biology” to “Microbiology” to “Organiza-
tions.” Since the former, unconventional citation or-
der was used by three students in this study, it sug-
gests that exploration of alternative citation orders
for searching might be worthwhile in other contexts.
Bibliographic classification has limited the flexibility
of citation order, presumably because of its use in
determining the physical location of items. However,
making individual facets searchable in some manner
(perhaps a PRECIS-like arrangement) might be
worthwhile if further research suggests that conven-
tional citation order is not intuitive.

Do searchers prefer hierarchical navigation or
keyword searching? LIS students, schooled in the
need to listen to users, leaned toward the answer: it
depends. However, few preferred keyword searching
categorically while nearly as many preferred hierar-
chical navigation as suggested that “it depends.”
While the numbers in this study are insufficient to
draw conclusions, they do suggest that further re-
search is merited. Quite a few students were new to
the Yahoo! directories, which are placed well down
the busy Yahoo! homepage. Google has gone even
further to take directories off of the homepage (a

searcher must click on “more” search options to find
a set of icons that includes “directories” represented
rather cryptically by a graphic of an open book). Li-
brary catalogs and indexing and abstracting databases
often make classification searching equally obscure,
typically, under “call number” search or “numeric”
search in a drop-down menu if available at all. (Of
more use in library catalogs is the option to click on
a call number in an individual bibliographic record
and retrieve a list of other items at that call number.
Sometimes, the searcher is dropped into an online
shelflist through which they can scroll. However,
this approach still does not give the browsability of
lists of categories arranged hierarchically.) If options
for hierarchical navigation were made more readily
accessible, would searchers prefer them, at least in
certain contexts, to keyword searching? Might users
employ hybridized techniques that draw on hierar-
chical navigation to assist keyword searching and
vice versa? These are questions worth further inves-
tigation through system and interface development.

What factors potentially influence searchers’ suc-
cess and preferences? The results of this study in re-
lation to such factors are complex. LIS students were
able to express their perceptions in terms such as
precision and recall and considered issues such as
search expertise, knowledge of the discipline, and
user-friendliness. However, no consensus was
reached in terms of how these factors would or
should influence the decision to use hierarchical
navigation or keyword searching. They did generally
agree that the hierarchical navigation produced
higher precision and keyword searching produced
higher recall. They did not agree on which approach
is more user-friendly, more or less time-saving or
time-consuming, or more appropriate for experts or
novices. In discussing these factors, the students
considered their own experience with the two
searches and also tried to anticipate the experiences
of other searchers. Sorting out these various factors
will require further research, probably of a qualita-
tive nature, with data collection more targeted to-
ward the variables raised here than this pedagogical
exercise allowed.

What characteristics of classification are germane
to searchers’ performance? Related to the question
of the advantages and disadvantages of hierarchical
navigation are two interesting implications regarding
the nature of classification. First is the advantage of
showing relationships between topics. While rela-
tionships can also be shown in an alphabetically ar-
ranged controlled vocabulary such as a thesaurus
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(not available in Yahoo!), hierarchical or classifica-
tion-like structures make relationships more visible,
arranging related topics in proximity to each other
for browsing. The second implication for classifica-
tion is that several students referred to the structure
of the hierarchy as a limitation, requiring knowledge
of the particular subject hierarchy of hierarchical
searching and limiting what might be searched. This
limitation needs testing, perhaps by comparing mul-
tiple conventional hierarchies with each other or
with more creative structures such as might allow
searchers to determine citation order (e.g. elaborated
“sort by” options).

In sum, the evidence provided by this study closes
no doors to future research. It points to hierarchical
navigation as a viable alternative to the ubiquitous
keyword searching. It calls for clarification of the
roles of expertise and time in hierarchical navigation.
It leaves us with an “it depends” conclusion about
the desirable balance between hierarchical navigation
and keyword searching, with the preference for pre-
cision or recall as one continuing factor affecting
that balance. Two types of research are suggested by
these conclusions: continuing studies, both quantita-
tive and qualitative, of users’ performance and pref-
erences in hierarchical navigation; and, the develop-
ment and testing of experimental systems and inter-
faces that offer easier and more effective hierarchical
navigation than is currently available. The former
should include more complex user-defined search
topics, other types of classified databases, larger
samples, different categories of users, and different
cultural contexts so as to move beyond the limita-
tions of the present study. Studies of users’ prefer-
ences In existing systems can inform development
and testing of experimental systems and interfaces.
Only with both research streams can we answer the
question: Is classificatory structure a powerful tool
for the 21st century?
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Appendix: Assignment Description

A user asks you to help her find five national or in-
ternational scholarly/professional organizations in
the field of microbiology. You decide to search on
the Internet by using Yahoo! (Do not use any other
search engines) in two different ways: one by navi-
gating through the categories (Yahoo directories)
and the other by typing in the keywords (in this
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order, please). Do not mix these two methods in
each search.

Compare and contrast the two types of searches
(classification vs. subject terms). Write a two-page
(double-spaced) summary of your findings, includ-
ing a discussion of the merits and problems in each.

A hint: Start your category search with “Science.”
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