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Abstract—This research investigates the utility of adopting a
controlled vocabulary approach to bookmark management. An
initial user survey conducted for this research has shown that
just over half the population use bookmarks to save important
websites and that 75% of these people use up to three sub-
levels only. The bookmark facility within all current web
browsers is therefore underutilized and the argument that
users need and want greater freedom and flexibility to create
their own unique file structure is disputed. We conclude that
users need a simple, logical and contextual system of bookmark
management which complements their daily lives.
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l. INTRODUCTION

Personal file management has become significantly more
important as the daily amount of digital data we view and
store on our computers, smart mobile devices and web
browsers increases. The familiar concept of the hierarchical
file system allows us to group our important information in
an organized tree structure, i.e., the use of folders, referred to
as directories within folders. Folders (directories) normally
include other possible sets of files or sub-folders
(subdirectories). This is useful for desktop organization and
bookmark management in relation to relevant topics and
information.

Nevertheless, the usefulness and efficiency of the
hierarchical file system has been debated over the last few
decades [1-3]. Bloehdorn and Volkel (2006) stated that
current file systems are problematic (with their single
location ascribe) to browse to maximum specificity (retrieval
needs the exact directory), miss-orthogonality (all orthogonal
dimensions being forced into one access path), path order
dependence (contrast to the directories seen as independent
attributes), have no query refinement (no list of relevant
directories to search), and have no navigational aid (no
indication of the content of subfolders) [4].

In Section Il, we will discuss the related work with
particular references to controlled vocabularies. Following
this section will be data on a preliminary user study. A
discussion of the initial findings, analysis, and conclusions
follows on from this.
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Il.  RELATED WORK

Tags, also known as metadata, have been widely used
within Web 2.0, and serve as labels to be easily-identified in
information retrieval tasks. Successful examples include
del.icio.us [5] , the social bookmarking website, Flickr [6]
for image collection and YouTube for video collection.
Compared to the inflexible, one-way system of the
hierarchical file system, a tagging system gives the user a
great deal of freedom to mark their wanted items, which
could be multiply-tagged. Especially popular, is the social
and collaborative sharing of information, also known as
Folksonomy [7]. Websites with a large collection of text
listed tags in alphabetical order (normally) shown as tag
clouds are helpful for browsing and searching by their
various fonts, size and colour. A successful social tagging
website like ‘43 Things’ is an example. Nevertheless, users
may create thousands of tagged items and end up spending
more effort on sorting and finding the tags that are needed.

A. Controlled Vocabularies Applied to IT

In contrast to the concept of Folksonomy, which is an
informal and liberal collaborative tagging system, a
controlled vocabulary is a restricted system of textual tags
normally used for large datasets. Examples include the
Library of Congress Subject Headings (LCSH) [8], the
European Patent database [9] and the Yellow Page
phonebook. For example, the International Patent
Classification  (IPC), established by the Strasbourg
Agreement 1971 [10], provides for a hierarchical system of
language independent symbols for the classification of
patents and utility models, according to the different areas of
technology to which they pertain. In total, this consists of
eight main subject headings under which every patent

application has to be categorized [11]. These are listed below:

Section A — Human Necessities

Section B — Performing Operations, etc
Section C — Chemistry; Metallurgy
Section D — Textiles; Paper

Section E — Fixed Constructions

Section F — Mechanical Engineering, etc
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Section G — Physics
Section H — Electricity

The purpose of controlled vocabularies is to classify the
terms such as words or phrases defined by experts or
authorities in order to make retrieval performance more
efficient. However, it requires a certain level of preciseness
in the interpretation of the terms. It is common that users
experience a familiar situation, whereby they conduct an
online search by typing in keywords which may have a more
general and broad meaning, and might therefore come up
with a long list of irrelevant or unwanted information. A
successful performance when using a search engine normally
relies on the individual user’s capability as to whether he or
she could select the appropriate keywords or not. Controlled
vocabularies are thus generally applied to thesauri,
taxonomies and ontology [12].

Several researchers concluded that people’s capability of
categorizing information is cognitively difficult [13-16]. It
has been stated that human’s ability to categorize is hard to
identify and is definitely not in a strict hierarchical structure,
but shall be assumed to be more fluid and flexible [17, 18].
File systems, rigorous hierarchical mechanisms, such as ‘My
Documents’ and ‘My Favorites/Bookmarks’ have been
shown to have the usability problems of usefulness and
appropriateness, including filing management, document
organization, and document retrieval [2, 19-22].

Several attempts to use different approaches to replace
the standardized hierarchical system have provided solid
results in previous research. Barreau and Nardi (1995) found
that people prefer to use location-based search and visual
grouping, rather than complex data structures [1]. Gifford,
Jouvelot, Sheldon, and O’Toole (1991) employed an
associative attribute-based approach to access files and
directories by semantic indexing, and proved to be more
effective than the hierarchical structure [23]. Dourish et al.
(2000) implemented a property-based approach to amend the
traditional file system’s problem with a uniform framework

[2].
IIl.  PRELIMINARY USER STUDY

In order to gain an understanding of user behavior, with
regards to the use of current file systems and browsing
patterns, a preliminary study was conducted online via an
academic-based social blog in August 2011. The recruitment
of participants aimed for experienced computer users, in that
they could provide more insightful views according to their
intensive usage on task performances such as searching,
browsing and organizing information. There were a total of
60 participants, consisting of 37 females (62%) and 23 males
(38%). Their age was between 18 to 25 years old, with 50%
of them being aged 20 years old (see Figure 1).
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Figure 1. Age range of participants.

The group consisted of 88% of the participants who were
University students, 10% from graduate schools, and 2%
with a senior high school degree. In terms of computer
experience, 33% of the participants had 10-12 years of
experience, 22% with 8-10 years, 17% with 14-16 years of
experience, and 12% with 12-14 years of experience (see
Figure2).
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Figure 2. Computer experience of participants.

In terms of their Internet usage, 28% of the participants
spent 6-8 hours, a further 23% of the participants spent 4-6
hours and 8-10 hours, and 12% participants who spent more
than 12 hours a day online (see Figure 3).
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Figure 3. Daily internet use of participants.

The majority of the participants (93%) did search for
information from their Bookmark folders, whilst only 7% of
the participants did not. There were 83% of Bookmark
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folders who had less than 50, 13% who had 50-100 folders,
and 3% who had 100-150 folders (Figure 4).
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Figure 4. Bookmark folder use.

With regards to the type of computers used, there were
83% PC users, 7% Mac users, and 10% users who used both
PC and MAC. 73% of participants use Google Chrome as
their default browser, 15% with IE, and 12% with Firefox.
Most of the participants had installed the latest versions of
their browsers: 60% with Google Chrome 13, 12% with
Firefox 5, 10% with IE 8 and 9. Nevertheless, there were
18% of the participants who did not know the version of
their browser.

In terms of the use of Bookmark sub-folders, it was
found that 53% of the participants did use them, and 47%
who did not use them at all.

With regards to the maintenance of folder levels, 20% of
the participants used 3 levels, 13% used 2 levels, 10% used 4
levels, 7% used only one level, and 3% used 5 levels (see
Figure 5).
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Figure 5. Levels of bookmark sub-folders in use.
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IV. DISCUSSION OF INITIAL FINDINGS

From the outset, it was a desirable goal to have even
numbers of male and female participants. However, the
study was conducted online and therefore the researchers
could not foresee or manipulate the numbers from the
participants, since it was freely available 24-7. The vast
majority of the participants were university students.
Although 10% of the participants were from graduate
schools, they were studying related digital media subjects. It
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is important to note that they are dependent on computers, in
that computers are the essential tools for their future career
prospects. It is surprising to note that even in a group of
young people such as these; one third of the participants had
10-12 years of computer experience which corresponds to
the prevalence of Internet boom back in late nineties. It was
found that about 75% of the participants spent between 4-10
hours/day using the Internet, which indicates the strong need
for information and communication tools. It is not surprising
that the PC is still dominating the market. However, with the
latest popularity of multi touch devices like the iPad, it is still
hard to tell when these will filter down to common use. With
the recent trend for using smart phones, it was not surprising
that 30% of our survey used one; there were 20% of the
participants who used the HTC android platform, compared
to 7% for iPhone users and 3% for Blackberry users.

A surprisingly high number of participants (70%), used
Google Chrome as their default browser (even the Mac
users); this indicates the advantage for web browser which
are integrated within powerful search engines. Most of the
participants kept up-to-date with the latest versions of their
browsers, which also reflect their fast adaptation to the
newest technology available. The frequency of using file
systems under Bookmarks to search for information and files
proved that the vast majority of the participants were indeed
making efforts to organize their data. However, a majority of
the participants managed their files into less than 50 folders.

It is interesting to note that 47% of the participants did
not use sub-folders to organize their Bookmark files into
more refined levels even though they created main folders to
store information. Furthermore, 75% of the participants who
used sub-folders managed to organize their personal
information using 3 levels or less. This suggests that the
current file systems that give almost unlimited creation of
folders and sub-folders are perhaps unnecessary, because
they are not well utilized by users who may either not want
to make much effort on sorting their database, or may be
aware that they might not be able to retrieve their desired
information efficiently. Even high tech users find it difficult
to manage the overwhelming data tsunami which hits us all
on a daily basis; resorting to either not bookmarking or
bookmarking without using folders and sub-folders.

A. Limitations of the study

This study can be criticized for only having a small
number of homogenous participants and an uneven balance
of genders represented. However, it is important to note that
all the participants were studying multimedia design relevant
subjects which require professional skills within several
advanced software, as the aim of this study was focused on
the experienced computer user.

Furthermore, this study was conducted via an online
process and offered no cash in return for participation;
therefore it was hard to manipulate the exact even numbers
of both males and females compared to a lab-controlled
setting environment. It is interesting to note that the majority
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of participants were aware of the traditional hierarchical file
system and did use them. However, nearly half of the
participants did not create any sub-folders. Either they did
not have a habit of organizing information or they thought
that the traditional file system structure might not be helpful.

Traditional file system structures (developed by IT
specialists) have existed for several decades and provide
unlimited freedom for creating files and folders for users to
organize their personal information. Based on our findings,
three quarter of the participants used files and directories
only up to 3 levels. This suggests that the current
bookmarking system with 255 levels may be overly complex
levels. This could be made simpler and more intuitive in
terms of categorization via controlled vocabularies.

The purpose of getting online is mainly for searching,
socializing and communication. Users may not appreciate
the hierarchical filing system as others do. Moreover, it
requires a lot of time and effort in organization information
and does not guarantee users could successfully retrieve their
required data when needed. Therefore, if we take this notion
further, it would be a better idea to find an adequate
approach to make the existing file systems into a simplified
and deductive knowledge repository.

V. CONCLUSION

Based on our literature review, together with the results
of the preliminary study listed above, several usability
problems have been identified. The elements in need of
improvement are: categorization, optimum levels of sub-
folders, ambiguity of the use of vocabulary and contextual
user mental models.

It is anticipated that if we could make the filing system
less complicated and less strict, it would encourage users to
be more willing to organize their information under such
architecture. It is not our intention to replace the existing file
system, but rather to offer a fresh perspective in visualization
and user interface design.

The use of controlled vocabularies to assist in structured
information storage and retrieval tasks looks to be promising,
yet due to the natural ambiguity of descriptions of any
specific term or object, it may appear not sufficient enough
to achieve adequate understanding of precise meaning.

From an analysis of people’s daily lives, further work is
proposed to use a controlled vocabulary, which is divided
into four primary facets, i.e. Work, Home, Travel, and
Health. These could each further be broken down into a
secondary level of say ten sub-categories. The use of these
primary and secondary facets could help users reduce
confusion and simplify the procedure when they organize
their web information using bookmarks.
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