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Abstract

This thesis presents a long-term evaluation of the research software tag-
store 2. It is a new way of storing and retrieving files and folders. When files
are stored, they are tagged by the user. After that, tagstore automatically
creates navigational structures for re-finding. These navigational structures
provide users with multiple paths to a file or folder. Therefore, users are
able to use associative navigation.

After presenting tagstore and the principle behind it, TagTrees, selected
field tests are described. Based on the evaluation of those previous field
tests, a test methodology for the long-term evaluation of tagstore was de-
veloped. The experiences gained during this field test led to suggestions
for the execution of future field tests.

Compared to two previously conducted laboratory experiments, where
users had a controlled environment and detailed instructions for the use of
tagstore, test users of this field test could work with tagstore the way they
wanted. This resulted in the finding of many software problems and usabil-
ity issues. It also provided some suggestions for future improvements. Al-
though users experienced more problems than during the laboratory tests,
the feedback for tagstore was nearly as positive. If all software bugs were
fixed and tagstore were better integrated into operating systems, it could
be of great benefit for many people.

2http://tagstore.org/ – retrieved on 2012-08-15
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Kurzfassung

Diese Arbeit beschreibt einen Feldtest der Forschungssoftware tagstore 3.
Diese Software ermöglicht neue Wege um Dateien und Ordner zu spei-
chern und wiederzufinden. Wird eine Datei gespeichert, so wird sie vom
Benutzer mit Schlagwörtern (Tags) versehen. Danach werden von tagstore
automatisch Navigationshierarchien erstellt. Diese Hierarchien bieten meh-
rere Wege zu einer Datei oder einem Order. Benutzer können so über As-
soziationen mit diesen Schlagwörtern zu ihren Dateien und Ordnern navi-
gieren.

Nachdem tagstore und sein zugrundeliegendes Prinzip, TagTrees, vorge-
stellt wurden, werden einige Feldtests beschrieben werden. Basierend auf
der Analyse dieser früheren Feldtests wurde eine Testmethode für die-
sen Feldtest entwickelt. Die Erfahrungen, die während der Durchführ-
ung dieses Feldtests gesammelt wurden, führten zu Vorschlägen für die
Durchführung zukünftiger Feldtests.

Verglichen zu den zwei früher durchgeführten Labortests, wo Benutzer ei-
ne kontrollierte Umgebung und detaillierte Instruktionen vorfanden, hat-
ten Feldtestnutzer die Freiheit tagstore so zu benutzen, wie sie es wollten.
Dadurch wurden wesentlich mehr Usability Probleme und Softwareproble-
me entdeckt. Außerdem wurden wichtige Erkentnisse für zukünftige Ver-
besserungen von tagstore gewonnen. Obwohl die Feldtester mehr Probleme
mit tagstore hatten als die Labortester, fiel ihr Feedback ähnlich positiv aus.
Wenn die Software komplett ausgereift wäre und besser in Betriebssyste-
me integriert wäre, könnte Sie für viele Menschen eine große Bereicherung
darstellen.

3http://tagstore.org/ – retrieved on 2012-08-15
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1. Introduction

1.1. General Introduction

With the growing prevalence of computers in our everyday life and the in-
crease in system performance and storage size, the amount of files, which
users handle, increased dramatically. Cho, Kim, and Lee (2009) found out,
that in a period of only three years (2006 to 2009) the size of data backup
on two large-scale realistic cluster systems surveyed by the study has “in-
creased from 400-500 megabytes to 1 gigabyte or more”.

This puts a lot more pressure on PIM systems than in previous times. Cur-
rent PIM systems experience a lot of challenges, that are described in the
following paragraphs. The research software tagstore is one approach, to
meet those challenges.

Leung et al. (2008) discovered, that the file system workload has changed in
the past decade. Workloads are more write-oriented compared to previous
studies like Agrawal et al. (2007) and others1. File size and file life span
have increased whereas file re-opening has decreased. “Over 66 % are re-
opened once and 95 % fewer than five times” (Leung et al., 2008). File re-
opening was defined as opened more than once during the trace period.

Another challenge is the file overload, users are often experiencing. There
are too many files and not enough time to keep them all in a tidy structure
or to remove them. What increases the challenge is the fact, that the cheaper
storage becomes, the more reluctantly users delete files (D. Barreau, 2008;
Leung et al., 2008). The less users delete, the more storage they need. The

1Baker et al., 1991; Douceur and Bolosky, 1999; Roselli, Lorch, and Anderson, 2000;
Satyanarayanan, 1981; Vogels, 1999.
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1. Introduction

demand for bigger hard disk drives rises, the prices drop and users buy an
even bigger storage device, where they can pile even more files.

Although various studies2 showed, that the amount of files users han-
dle, has increased and will do so, storage systems did not keep up3 4.
Users store files basically in the same way as they did many years ago,
through storing them in more or less detailed folder structures. Therefore,
re-finding data becomes a strenuous 5, if not nearly impossible task, regard-
ing archives of thousands of images, music files or other personal data.

By now users are used to this practice of storing and re-finding their files
in huge folder hierarchies and have developed different strategies to cope
with the shortcomings of this method (Lansdale, 1988). Still the question
remains if it is the best way of handling personal data.

Desktop search engines could be one possible solution, but users strongly
prefer navigation through folder hierarchy over teleporting6. Searching is
often only the last resort, when users cannot find a file any other way and
will most certainly not replace navigation.

All these challenges and some more described in Voit, Andrews, and Slany
(2009) led to the idea of TagTrees. The TagTrees concept and the research
software tagstore, implementing the concept, provide users with a new
approach of filing and re-finding items. With tagstore, files are not bound
to be placed in only one folder, tagstore supports multiple ways leading
to a file. It supports users favorite file re-finding method (navigation) and
the option of automatically added expiry dates should help users reducing
their amount of files. For more details about TagTrees and tagstore see
Chapter 2.

2Gibson, Miller, and Long, 1998; Boardman and Sasse, 2004; Leung et al., 2008; Cho,
Kim, and Lee, 2009.

3Voit, Andrews, and Slany, 2009.
4http://www.businesswire.com/news/home/20070104005159/en/

Managers-Majority-Information-Obtained-Work-Useless-Accenture – retrieved
on 2012-09-12

5Feldman and Sherman (2001); Morville and Rosenfeld (2006, pp. 11–12); Baeza-Yates
and Ribeiro-Neto (2011, pp. 642–643); Jones (2007, p. 218)

6Bergman et al., 2008; D. Barreau, 2008; Chau, Myers, and Faulring, 2008; Teevan et al.,
2004; Alvarado et al., 2003.

2
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1.2. Motivation

1.2. Motivation

The main motivation for this thesis were the results of two preceding lab-
oratory tests concerning tagstore (De Vocht et al., 2012; Harzl et al., 2012).
Both tests showed that users preferred tagstore over Windows Explorer,
although filing with tagstore needed more time. While conducting these
tests one issue arose. When test users were asked how they liked the test
and tagstore, they often answered: They did not use their own files on their
own computer (Voit, Andrews, and Slany, 2011). So it was more difficult
for them to judge, if tagstore could be useful for them. Some users even
stated, that they would not file any of the given test items (Harzl et al.,
2012) and rather delete them all.

This thesis aims to provide information about how users like tagstore and
how they benefit from using tagstore when testing it with their own com-
puter and their own files. Therefore, a field test with 18 test users was
conducted, where people used tagstore for three weeks at home.

1.3. Vocabulary

Associative navigation: On the contrary to common folder structures, where
the specific path to each item has to be remembered, associative naviga-
tion offers various possibilities to retrieve an item. Categories and sub-
categories are selected according to the association to the requested item.
The more sub-categories are chosen the more detailed the implicit query
becomes and the fewer results are displayed. At each level a user is able
to retrieve the requested item through scanning through the displayed
items.

Categorizer: People, who categorize items using tags, are called categoriz-
ers. According to Körner et al. (2010) categorizers “use tags to construct
and maintain a navigational aid to the resources they annotate”. They try
to avoid synonyms and usually have a smaller and more stable vocabulary
than describers (Körner et al., 2010). Describers use more and dynamic tags,

3



1. Introduction

their structure changes over time. Structures of categorizers are better suit-
able for navigation and browsing than for search and retrieval. Search and
retrieval are better supported by the structures of describers, due to their
detailed description of resources. Tag reuse is supposed to be frequent for
categorizers and rare for describers. Tags used by describers tend to be
more similar to other describers’ tags while categorizers prefer their own
tagging vocabulary.

Controlled vocabulary (CV): A restriction of tagging vocabulary to a de-
fined set of tags is called controlled vocabulary (CV). A controlled vocab-
ulary can help avoiding homonyms, synonyms and singular/plural prob-
lems.

Describer: People who use tags for describing items are called describers.
For more information, see categorizers.

Desktop search (engine): Software products providing a search interface
for local items are called desktop search engines. These engines scan the
local system for items, matching the search query formulated by the user.
Results matching the query are then presented to the user.

FAQ: Frequently Asked Questions

File: “A file is the smallest (user-relevant) information-containing entity
within a file system. End user applications store their data in files that have
special file formats.” (Voit, 2012)

Filer: People, who tend to organize things in well-developed categories are
called filers (Malone, 1983). People showing other organizing behavior are
called pilers or spring cleaners.

Folder: A folder can contain various files and various sub-folders.

Folder hierarchy: Folder hierarchies contain a strict hierarchy of folders
containing other folders and/or files.

GUI: Graphical User Interface, a computer interface displaying graphical
elements for user interaction.

Item: In this thesis an item is the umbrella term for files and folders.

Metadata: Metadata are data about data. They describe the content and/or

4



1.3. Vocabulary

the structure of other data.

PDF: Portable Document Format

Piler: People, who tend to keep items and documents in piles are called
pilers. Pilers do not develop detailed categories. A few categories like things
to do, urgent projects etc. suffice and items are retrieved by searching within
those piles.

PIM: “Personal Information Management (PIM) is an umbrella term used
to describe the collection, storage, organization and retrieval of digital
objects (e.g. files, addresses, and bookmarks) by an individual in their
personal computing environment” (Boardman and Sasse, 2004; Lansdale,
1988)

Spring cleaner: People, who then tend to put items in piles, but regularly
file items from those piles into categories, are called spring cleaners.

Store: A store is a folder on a local hard disk drive, where users can manage
their items. It includes a tagstore specific folder, the central storage folder
and the navigational hierarchies.

Tagging: Adding metadata to items is called tagging.

Test Person (TP), Test User: Both terms are used in this thesis and mean
the same, people, who participated in the field test.

Vocabulary problem: This problem is described in Furnas et al. (1987) as
follows: “Many functions of most large systems depend on users typing
in the right words. New or intermittent users often use the wrong words
and fail to get the actions or information they want. [...] The fundamental
observation is that people use a surprisingly great variety of words to refer
to the same thing. In fact, the data show that no single access word, how-
ever well chosen, can be expected to cover more than a small proportion of
user’s attempts.”

5
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1.4. Structure of the Thesis

Chapter 2 gives a detailed description of TagTrees and tagstore. The basic
concept, features, configurations and limitations of tagstore are explained
in Chapter 2.

Selected long-term studies are evaluated in Chapter 3. First of all, some
studies are described individually. Afterwards the different analysis cri-
teria are presented and classification schemes are developed. The chapter
concludes with a comparison of the different field tests on basis of the
previously developed classification schemes.

The subsequent Chapter 4 describes the methodology of the field test. It
consists of two major parts, one being the description of the preliminary
work, and the other one being the description of the actual testing pro-
cess.

Chapter 5 and Chapter 6 present the results of the long-term evaluation of
tagstore. The analysis and visualization of the questionnaires and log files
are described.

The final Chapters 7 and 8 conclude the thesis. The first discusses lessons
learned, the latter summarizes the test results and gives an outlook on
future development potential of tagstore.
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2. TagTrees and tagstore

This chapter provides information about tagstore and the concept behind
tagstore, TagTrees. Installation, usage, features and configurations of tag-
store will be presented and limitations of tagstore will be discussed as
well.

2.1. TagTrees

TagTrees is “a new concept for storing and retrieving files and folders us-
ing tagging and automatically maintained navigational hierarchies” (Voit,
Andrews, and Slany, 2011). It is compatible with all current operating sys-
tems, such as Windows, Mac OS X and Linux. An Android version is in
development.

For an example of TagTrees on a Windows system see Figure 2.2. Figure 2.1
shows the main concept of TagTrees. Items are accessible not only through
one path any more. Instead, there are multiple paths to any item (Harzl
et al., 2012; Voit, Andrews, and Slany, 2011; Voit, Andrews, Wintersteller,
et al., 2011; Voit, Andrews, and Slany, 2012; Voit, 2012).

In TagTrees all files and folders are stored in a central storage folder. After
storing the files in this folder “TagTree takes user-supplied tags and auto-
matically generates and maintains a navigational tree (folder) structure of
tags” (Voit, Andrews, and Slany, 2011). This structure is mapped directly
to a standard folder hierarchy. Therefore, there is no need for a special user
interface and TagTrees is compatible with all standard applications.

“The TagTree folder hierarchy consists of one folder path for each permu-
tation of the tags associated with the item. Within each folder along each
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2. TagTrees and tagstore

Figure 2.1.: The TagTrees concept when storing a file Bob’s ideas about MyProject.txt. De-
rived from (Voit, Andrews, and Slany, 2011).

Figure 2.2.: An example TagTree in Windows.
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path, a symbolic link is created pointing to the original item stored in the
central storage folder” (Voit, Andrews, and Slany, 2011). Users do not have
to remember their folder structure and where they filed a specific file. It is
possible to define a query as you go, every folder the user chooses, makes
the implicit query more specific. Wherever in the structure the requested
file is found, the user can access it directly, there is no need to follow the
folder path to its end (Harzl et al., 2012; Voit, Andrews, and Slany, 2011;
Voit, Andrews, Wintersteller, et al., 2011; Voit, Andrews, and Slany, 2012;
Voit, 2012).

2.2. tagstore

The research software, called tagstore, implementing the TagTrees method
was developed by the Institute for Software Technology of Graz Univer-
sity of Technology.1 It contains two user interfaces, tagstore Manager and
tagstore Dialog. With tagstore Manager stores are created and configured,
with tagstore Dialog users can tag their items. The main purpose of tag-
store is to act as a testing framework for TagTrees. So far, it was tested in
three tests, a long term test and two laboratory tests (De Vocht et al., 2012;
Harzl et al., 2012). Between these tests several bugs were fixed and tag-
store’s usability was improved. The long-term test users gave direct feed-
back, which led to some of the improvements of tagstore and a collection
of best practices and FAQS 2. The results of the two laboratory tests are
described in detail in De Vocht et al. (2012) and Harzl et al. (2012). The
feedback of previous tests led to the development of an assistant for the
first start of the tagstore Manager and a help tool. The recommendation
system for tag recommendations was improved as well. For more informa-
tion on the assistant and the recommendation system see Pirrer (2012) and
Schober (2012).

1Harzl et al., 2012; Voit, Andrews, and Slany, 2011; Voit, Andrews, Wintersteller, et al.,
2011; Voit, Andrews, and Slany, 2012; Voit, 2012.

2http://tagstore.ist.tugraz.at/de/faq – retrieved on 2012-09-18
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2. TagTrees and tagstore

Figure 2.3.: License agreement for the installation of tagstore.

2.2.1. Installation

Various installer packages for the installation of tagstore were generated,
installers for different operating systems (Windows, OS X) and for differ-
ent languages (German, English). The object of this thesis was the German
Windows installer, so this description will focus on that specific installer
package. Figure 2.3 shows the license agreement for the installation of tag-
store. The following software packages were necessary for the test and were
included into the installer:

• Python 2.7.3
• PyQt-Py2.7-x86-gpl-4.9.4-1
• pywin32-214.win32-py2.7
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Figure 2.4.: Creating a store with tagstore Manager.
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Figure 2.5.: tagstore Dialog window

2.2.2. Setting Up the First Store

After installing tagstore, a system reboot is necessary. Afterwards a store
has to be created. This task is done with the tagstore Manager, see Fig-
ure 2.4. When running tagstore Manager for the first time an assistant (see
Section 2.2.4) is started as well. It helps users creating and configuring
their first store with tagstore Manager. Most of tagstore’s features (see Sec-
tion 2.2.4) can be changed in tagstore Manager.

2.2.3. Usage

The tagstore Dialog background process is started at start-up of Windows
so there is no need for the user to run tagstore manually. After adding
new items to the central storage folder of a user store, the tagstore Dialog
window opens automatically. Users can add tags to items as shown in Fig-
ure 2.5. It is possible to add one or more tags to a particular item or several
items. When clicking the Tag! button tagstore creates an associative naviga-
tional hierarchy, where multiple paths lead to a specific file (Voit, Andrews,
and Slany, 2011), based on these tags. After tagging the last item in the list,
the tagstore Dialog window closes. A click on Später bearbeiten (Postpone)
saves the item list for later tagging and closes the tagstore Dialog.

After filing their items users can re-find their files intuitively via associative
navigation in TagTrees and do not have to remember their folder hierarchy.
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The folders, which contain TagTrees are called Navigation, Beschreibungen
(English: Descriptions) and Kategorien (English: Categories), depending on the
chosen configuration (see Section 2.2.6). Another way of re-finding files is
using the central storage folder. All filed items can be found there as well.
Copying, sending via email, deleting and renaming items are restricted to
the central storage folder only.

2.2.4. Features

Features of tagstore Dialog and tagstore Manager will be described in the
following sections. Date stamps, expiry date, re-tagging items and editing
tags are features and tabs of tagstore Manager. The assistant is also part
of the manager and executed on the first run of tagstore Manager. The tag
cloud and tag completion are features of tagstore Dialog. Both user inter-
faces contain a help tool. The feature Synchronisierung will not be described
at it was not used in this test and is currently in beta status.

Date stamps

Users can decide to add the current date stamp automatically as a tag. As
can be seen in Figure 2.6 the tagstore Manager offers the option to define
different formats of the date stamp and it is even possible to set it invisible
in the tagging Dialog. With the help of date stamps, users can re-find their
files through remembering the time line of the file.

Expiry Date

If users define an expiry date tag, (see Figure 2.7) tagstore removes these
files from the store automatically. When reaching the expiry date, the item
is automatically moved to an expired items folder. There, users can keep
these items or delete them permanently. This possibility of automatically
maintained “forgetting” and giving files only time-restricted importance
is seen as quite important by some studies (D. Barreau and Nardi, 1995;
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Figure 2.6.: Automatic date stamp feature in tagstore.
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Figure 2.7.: Defining an expiry date tag in tagstore.
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Figure 2.8.: Re-tagging items in tagstore.

Morville and Rosenfeld, 2006). It helps users to “define explicit temporal
ranges of interest for information” (Mayer-Schoenberger, 2009).

Re-tagging Items

Figure 2.8 shows the interface for re-tagging items. If a user is not content
with the tags assigned to an item, the user may re-tag the item using the
tagstore Manager. To achieve this, the specific item has to be selected and
the re-tagging process initialized with a click on the button “Re-Tag”. The
tagstore Dialog window will open and the item can be tagged as usual.
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Figure 2.9.: Editing tags in tagstore.
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Figure 2.10.: The new tagstore assistant explaining the first steps to create a store.

Editing Tags

The tagstore Manager enables users to edit previous assigned tags. Users
can change spelling, from singular to plural and vice versa or they can
rename a tag completely, for example from university to education. It is also
possible to delete, split or combine (renaming a tag to an existing one) tags.
Corresponding items are automatically re-tagged with the new version of
the tag.

Assistant

For the field test an assistant for tagstore was developed. Its purpose is to
explain the basic principles of tagstore to the users and to help them create

18



2.2. tagstore

Figure 2.11.: The tagstore Manager help.

their first store. The assistant (see Figure 2.10) opens automatically when
the tagstore Manager is started for the first time. If a user wants to return to
the assistant later, it can be reached via the help Dialog (see Figure 2.11).

Help

The tagstore Manager help, see Figure 2.11, and tagstore help, see Fig-
ure 2.12, are opened automatically with the tagstore Manager and the tag-
store Dialog on their first start. Later on they can be reached with a help
button (visualized by a question mark icon).
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Figure 2.12.: The tagstore Dialog help.

Figure 2.13.: The two line Tag Cloud.
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Figure 2.14.: The tag completion feature.

Tag Cloud

The tag cloud suggests not only recently used tags, but also most used
tags and tag recommendations derived from the item name. The relevance
of a tag is connected to its size. With a click, tags from the cloud can be
appended to the active tag line. If a store is configured to show two tag
lines, there will be two tag clouds, as can be seen in Figure 2.13. For more
details on the configurations of tagstore see Section 2.2.6.

Tag Completion

When entering a previously used tag into the tag line, tag completion (Fig-
ure 2.14) suggests all previously used tags beginning with the entered let-
ter(s). A drop-down overlay displays all matching tags. The more letters
are entered, the less tags will remain in the list. Users can then select the
specific tag from the list and do not have to type the rest of the word.

2.2.5. Limitations

The maximum amount of items in tagstore had to be limited because of
the discrepancy between the requirements of tagstore and the resources of
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current file systems (Voit, Andrews, and Slany, 2011). The creation of fold-
ers and links for each permutation of tags leads to an exponential growth
of folders and links. Current file systems have only a fixed number of pos-
sible file and folder entries. Due to this fact one tagstore can only hold a
few thousand items. This is sufficient for testing purposes but not for vast
item libraries.

The maximum number of tags had to be limited too, because of the ex-
ponential relation between the number of tags and the number of folders
and links (Voit, Andrews, and Slany, 2011). Too many tags would lead to
performance problems (tagstore Dialog seems to freeze), and were there-
fore not allowed. The Tag! button will be disabled if more than the allowed
number of tags is entered. For previous versions of tagstore six tags was a
reasonable upper limit. The tagging window did not freeze and previous
studies showed that the average number of tags users assign to an item is
below six (Hsieh et al., 2008; Pak, Pautz, and Iden, 2007).

For the field test in this thesis the maximum number of tags was restricted
to five tags because in the current version of tagstore more than one file
can be tagged at once, which strains the operating system more.

2.2.6. tagstore Configurations

There are four main tagstore configurations (Figure 2.15) available, regard-
ing the number of tag-lines and usage of controlled vocabulary. There
are many more configurations, if the minor options described under Sec-
tion 2.2.4 are taken into account as well. The controlled vocabulary equiv-
alent of tagstore is called Meine Tags (English: My Tags). If a controlled vo-
cabulary is used, users have to add tags to Meine Tags before they can use
them to tag items.

The four main configurations are:

1. one tag-line - free vocabulary
2. one tag-line - controlled vocabulary
3. two tag-lines - both lines free vocabulary
4. two tag-lines - one line free vocabulary, one line controlled vocabulary
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Figure 2.15.: The four tagstore configurations.
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Free vocabulary means there are no restrictions to what users can enter
into the tag-line. Meine Tags are not used.

One Tag-Line - Free Vocabulary Configuration

The tagstore Dialog window shows one tag line (see Figure 2.5). All kinds
of strings can be entered here. There are no restrictions. It is the configu-
ration with most freedom of tagging. Spelling does not matter and users
can freely associate tags with the items. Items can be re-found in the folder
Navigation.

Challenges with this configuration can be caused by homonyms, synonyms,
inconsistencies regarding singular and plural, case, spelling and so on (Ma
and Wiedenbeck, 2009). Users can easily create several tags with the same
meaning or file an item under a misspelled tag and look for that item under
the correctly spelled tag.

One Tag-Line - Controlled Vocabulary Configuration

The tagstore Dialog window shows one tag line (see Figure 2.5) and only
tags, which were previously defined in the tagstore Manager can be used.
This should help solve some problems, which can occur with the first con-
figuration. Users have to think about their tags before they can assign them
to items. The time and effort invested in this phase should later be re-
warded with non-ambiguous tags and lesser need of editing tags or re-
tagging items. Items can be re-found in the folder Kategorien.

The challenges that might occur with this version could be lower user ac-
ceptance due to the increase in tagging effort and slower performance,
when users want to add a new tag, because they have to take the detour via
the tagstore Manager. Re-finding items in this kind of TagTrees structure
could also be more difficult, when users decide to add fewer tags to their
items, because they want to avoid adding new tags to the controlled vo-
cabulary. The structure would then be less precise than a structure created
with one of the other configurations.
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Two Tag-Lines - Both Lines Free Vocabulary Configuration

This configuration shows two tag lines and two tag clouds (see Figure 2.13),
both tag lines allow free tagging. It enables users to maintain two different
structures for the same items, for example one describing the content and
the other one categorizing the items. Other pairs could be different lan-
guages, provenance of files – content/topic of files, owner of files – projects
and so on. Items can be re-found in the folders Beschreibungen and Kate-
gorien.

All possible challenges for the first configuration are also possible with this
version, with even higher probability because there are now two structures,
where these challenges can occur. One additional challenge could be distin-
guishing the two structures, tags could easily be mixed up between them
or used in both of them. The advantage of having two different structures
could easily be lost and become a disadvantage. Users who are not good
at keeping different structures separated, should stick to the first configu-
ration.

Two Tag-Lines - One Line Free Vocabulary, One Line Controlled
Vocabulary Configuration

This configuration shows two tag lines and two tag clouds (see Figure 2.13),
one tag line allows all kinds of strings, the other allows only previously de-
fined tags. It is the most sophisticated configuration of tagstore. It allows
users to combine the advantages of both kinds of vocabulary whilst dimin-
ishing the possible challenges at the same time. The controlled vocabulary
tag line provides non-ambiguous consistent tags whereas the free vocabu-
lary tag line offers the flexibility of item specific tags. Items can be re-found
in the folders Beschreibungen and Kategorien.

The shortcomings of this option could also be lower user acceptance due
to the increase in tagging effort and slower performance. An additional
negative effect could be the consumption of disk space, if only one structure
is used for re-finding items and the other is only overhead. That is also true
for option number three.
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Laboratory tests of PIM (Personal Information Management, see Section 1.3)
software are difficult, because these systems are designed for the personal
needs, memory and knowledge of users (Cutrell et al., 2006). It is impossi-
ble to match tasks and test items to users individually. One can only decide
on a selection of tasks and test items, based on assumptions, what the aver-
age user might need. These constraints of laboratory tests lead to a need for
long-term tests, where PIM software or other systems are used in daily life.
Such gathered data allows a glimpse of how users really interact with soft-
ware. However, even long-term field tests cannot always give a complete
image of the real world. Test periods are restricted to a certain time and
privacy issues have to be considered. Not everything that can be logged,
should be logged and users may censor themselves, knowing their behav-
ior is being monitored. Some challenges of field testing and some different
approaches to field testing are described in the following sections.

3.1. Field Tests in Literature

3.1.1. Analysis of Workload Behavior in Scientific and
Historical Long-Term Data Repositories

Over a period of one to three years Adams, Storer, and Miller (2012) did
a study of “long-term data repository characteristics and workload behav-
ior”. Therefore three long term archives were chosen for closer investiga-
tion. Access logs, file metadata crawl summaries, and record metadata have
been analyzed.
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3.1.2. A Cross-Tool Study of PIM

Boardman and Sasse (2004) did a cross-tool study of Personal Information
Management. The study collected cross-tool data for all participants and
longitudinal data for a subset of participants. The cross-tool data contains
data about file, email and web bookmark usage. Based on the findings
of the research, new strategy classifications for user behavior were pre-
sented.

Phase one of the study included 31 participants, whose usage behavior
across files, email and web bookmarks were profiled. This was conducted
by guided tours of the users file, email and bookmark collections and semi-
structured interviews. Those interviews should cover Barrau’s (D. K. Bar-
reau, 1995) four sub-activities in each tool. Boardman and Sasse (2004) sum-
marizes them as follows:

1. “acquisition of items to form a collection”
2. “organization of items”
3. “maintenance of the collection”
4. “retrieval of items for reuse”

Additionally, a content analysis of the interviews, screen shots of the desk-
top and the folders in each collection were made. The folder structures
were analyzed to investigate the concepts used to name the folders and the
level of folder overlap (Boardman and Sasse, 2004).

Phase two included 8 of the 31 participants from phase one. For those users,
longitudinal data of the three collections (files, email, web bookmarks) was
collected for approximately nine and a half months (participation time var-
ied between the users). For this purpose a tool was developed, which cap-
tured snapshots of the folder structures and the amount of items within
the folders. Other data was not collected. Additionally, a software proto-
type to mirror structural changes was used. Test users also wrote a diary
of important events and did an interview at the end of the test (Boardman
and Sasse, 2004).
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3.1.3. Analysis of Long-Term File System Activities on
Cluster Systems

In Cho, Kim, and Lee (2009) the file system activities on two large-scale
cluster systems were measured and analyzed. The following measurements
were taken:

• Monitoring and analysis of “two running distributed and parallel file
systems at [sic] 2006 and 2009”

• “long-term file systems activities on running two large-scale cluster
systems for more than 6 months”

• “the change of file system activities through improving system per-
formance and high-speed network technology” (Cho, Kim, and Lee,
2009). For this purpose file system activities were monitored and an-
alyzed in the years 2006 and 2009.

3.1.4. Fast, Flexible Filtering with Phlat - Personal Search
and Organization Made Easy

Cutrell et al. (2006) did a 8 month long-term evaluation of the software
Phlat with 225 participants. Quantitative data from usage logs and qualita-
tive data from user feedback were measured and analyzed.

3.1.5. Stuff I’ve Seen: A System for Personal Information
Retrieval and Re-Use

SIS (Stuff I’ve Seen) facilitates re-finding of previously seen information
and was inspected by Dumais et al. (2003) for qualitative and quantitative
data. More than 230 test persons used the system for a six week period of
time. Questionnaires and log files were analyzed to obtain usage data. Dif-
ferent versions of SIS were distributed to different user groups to evaluate
the differences between those versions.
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3.1.6. Long-term File Activity and Inter-Reference Patterns

Gibson, Miller, and Long (1998) conducted a study about long-term file
system activity for 120 to 280 days on Unix systems. Its purpose was to find
“common long-term activity trends and reference patterns”. Both ways of
referencing files, through the folder hierarchy and the unique file number,
in Unix were monitored. Four to six different computing systems were
included in this study.

3.1.7. Of Categorizers and Describers: An Evaluation of
Quantitative Measures for Tagging Motivation

Körner et al. (2010) “evaluated the usefulness of different measures to dis-
criminate between categorizers and describers in social tagging systems”.
For measuring the two types of tagging motivation the following properties
were analyzed: tag/resource ratio, orphaned tag ratio (orphaned tags are
infrequently used tags), conditional tag entropy, overlap factor (given tags
intersect) and tag/title intersection ratio (words from resource title used as
tag). For this test, data sets from 896 users from Del.icio.us were crawled
for three months. Those datasets were analyzed with different algorithms
and a subset was analyzed by humans. Six participants had to categorize
25 user pair data sets into describers or categorizers. The findings of the
different methods were compared afterwards.

3.1.8. Measurement and Analysis of Large-Scale Network
File System Workloads

Leung et al. (2008) did an “analysis of two large-scale network file system
workloads”. CIFS (Common Internet File System) traffic was measured for
two file servers. Both servers were enterprise-class file servers, one was
used by the departments finance, marketing and sales, the other one was
used by the engineering department. Over a period of three months 1500

employees participated in this measurement. The study states that it is the
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first published study to analyze large-scale enterprise file system work-
loads.

3.1.9. Planz to Put Our Digital Information in Its Place

Jones et al. (2010) compared current methods of project management and
Planz, the Personal Project Planner, which provides an overlay to a personal
file system. The evaluation was done during a period of five to twelve
days and with eight test users. Test users had to work on two comparable
projects, on one with Planz and on the other one with their usual tools.
Test users had to answer interim questions and a final questionnaire.

3.1.10. Evaluating Long-Term Use of the Gnowsis Semantic
Desktop for PIM

Sauermann and Heim (2008) did two long-term evaluations of gnowsis, a
software prototype implementing a semantic desktop. One study lasted
two months and involved eight participants. This part included a user
training, a usability test, the test period and a final contextual inquiry. The
second evaluation, two years later, was a contextual inquiry of two out of
the original eight participants, who used gnowsis for 24 months. During
both parts of the evaluation an activity logger collected objective usage
data.

3.1.11. Am I Wasting My Time Organizing Email? A Study
of Email Refinding

Whittaker et al. (2011) did a long-term field study with 345 participants to
find out how people re-find messages in email. An email client was devel-
oped, which logged “actual daily access behaviors”. This email prototype,
called Bluemail, was released in the organization of the authors. Only test
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users, who used the software for at least a month and who used each pos-
sible retrieval method at least once, were included into the analysis. This
criteria left 345 sets of data.

3.2. Challenges with Field Testing

Tohidi et al. (2006) observed that “when presented with a single design,
users give significantly higher ratings and were more reluctant to criticize”.
The use of different prototypes of versions of a software could minimize
that effect, but it is hardly ever possible to develop many different working
prototypes and finding enough test persons for every version. Neverthe-
less, the comparison between a new tool or software and the status quo is
always possible. Another challenge with longer testing periods is to keep
people working with the test object. Test users for this test received weekly
emails. Those emails served as a reminder and provided the test users with
links to the weekly questionnaires (for more information see Chapter 4).
Still some users quit or aborted the test (see Chapter 6).

3.2.1. Finding Suitable Test Persons

When doing a long-term evaluation of a software in an academic surround-
ing and with low to no budget for test persons it is always difficult to find
enough participants. People have to spend some time and resources on
testing. Moreover participants have to trust the researchers with their pri-
vate data as log files are a crucial part of field testing (see Section 3.2.2).
Therefore most non commercial field tests are done with only a few test
persons whereas commercial field tests can have hundreds of participants
(see Section 3.4).

3.2.2. Obtaining Objective Data

The only possible way of obtaining objective data seems to be using log
data of any kind. Most studies, described in the previous section, used log
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data for objective measurements. What has to be considered, when using
log data, is, that log files can sometimes be misleading. A lot of file actions
are not driven by users, instead they are driven by the operating system,
indexing services and so on. Apart from that, log files are, for now, the best
method for obtaining objective data.

Objective data collected by the above described studies

• Adams, Storer, and Miller (2012) analyzed file metadata crawl sum-
maries, access logs and record metadata.

• Boardman and Sasse (2004) took snapshots of folder structures and
determined the number of files in the folders.

• Cho, Kim, and Lee (2009) implemented a “parallel file system log-
ging method for high performance computing”. This was not trivial
because the logging mechanism should not affect the systems it mea-
sured.

• Cutrell et al. (2006) and Dumais et al. (2003) modified the surveyed
software to obtain detailed usage logs.

• Gibson, Miller, and Long (1998) developed a tracing system, which
collected information about files index node numbers (i-node), i-node
creation time, name, size and other file properties.

• Jones et al. (2010) did not collect any objective data, only subjective
data was collected.

• Körner et al. (2010) automatically collected datasets from 896 users
from Del.icio.us.

• Leung et al. (2008) recorded and analyzed all file server traffic.
• Sauermann and Heim (2008) used an activity logger to cross-validate

the answers given by the users.
• Whittaker et al. (2011) developed a prototype email client, which

logged actual user behavior.

3.2.3. Obtaining Subjective Data

The most common way of obtaining subjective data is to do a user inter-
view or have test users fill in questionnaires like in Boardman and Sasse
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(2004); Cutrell et al. (2006); Dumais et al. (2003); Jones et al. (2010); Sauer-
mann and Heim (2008). The challenges are posing the right questions and
keeping the amount of questions at a minimum, because most users do
not like filling in questionnaires very much. User feedback is a crucial part
of any test, because it can provide researchers with a lot of additional in-
formation and can unveil unexpected results. Boardman and Sasse (2004)
asked users to keep a diary as well to get more subjective information.

3.3. Analysis Criteria

Adams, Storer, and Miller (2012) investigated compound annual growth
rates, file sizes, tertiary storage updates, content storage mutability, content
storage activity, large-scale retrievals, LRU caching, per-session behavior
and intra-session access locality.

Boardman and Sasse (2004) analyzed files, emails and bookmarks. The fol-
lowing criteria were analyzed: time of filing/deleting, number of folders,
number of unfiled files and bookmarks, and inbox size.

Cho, Kim, and Lee (2009) analyzed file types, file size, file age, directory
proportion, contained files per directory, directory depth and used space.

Cutrell et al. (2006) analyzed query characteristics, search results, filter us-
age, tagging activity, user feedback and usage observation.

Dumais et al. (2003) investigated query characteristics, item openings from
the search results and interface experiments.

Gibson, Miller, and Long (1998) analyzed basic file system activity, dis-
tribution of file sizes, usage by transaction type, growth of individual files
from modifications, file system growth, percentage of files used daily, long-
term file system activity, long-term repeated usage, reference locality, file
lifetimes and hierarchical name space activity.

Körner et al. (2010) analyzed data-sets from 896 users from Del.icio.us for
possible criteria, which should help identify the users as describers or cate-
gorizers. The data-sets were analyzed with different algorithms and a sub-
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set was analyzed by humans. The findings of the different methods were
compared afterwards.

Jones et al. (2010) evaluated user feedback on Planz compared to current
methods.

Leung et al. (2008) logged and analyzed network file system workloads.
Access, usage and sharing patterns were analyzed to detect “ (1) changes
in file access patterns and lifetimes since previous studies (2) properties of
file I/O and file sharing (3) the relationship between file type and client
access patterns”.

Sauermann and Heim (2008) analyzed questionnaires, interviews, videos
and activity-logs. The evaluation consisted of the three main parts: “Expec-
tation Questionnaire, Usability and GUI, and PIM use cases”.

Whittaker et al. (2011) analyzed the logging data provided by the logging
mechanism included in the email prototype. General usage statistics and
access behaviors were monitored and evaluated.

3.4. Classification Schemes

Table 3.1 shows the basic data of all investigated long-term evaluations.
Each study was analyzed regarding the test time and the size of the study.
This table shows a rich variety regarding time and size of field tests. A
guideline, how many participants a field test should have and how long
it should take, could not be found. It seems, that size and duration of a
field test depend mainly on the time restrictions of researchers and test
participants and the number of volunteers researchers can find.

Although the basic data are very different from each other, an approach
was made to classify the investigated field tests. On the basis of the basic
data shown in Table 3.1 the following classification schemes (see Table 3.2
and 3.3) were developed. The time duration was divided into four groups
and the size was divided into three groups. The above described studies
were then categorized based on these classifications (see Section 3.5).
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Study Time Volume/Participants
Adams, Storer, and Miller (2012) 1–3 years 3 (long-term storages)
Boardman and Sasse (2004) I once 31 participants
Boardman and Sasse (2004) II 9.5 months 8 participants
Cho, Kim, and Lee (2009) 6 months av. num. of logins/month 8500

Cutrell et al. (2006) 8 months 225 participants
Dumais et al. (2003) 6 weeks 234 participants
Gibson, Miller, and Long (1998) 120–280 days 4–6 diff. computing systems
Leung et al. (2008) 3 months 1500 participants
Jones et al. (2010) 5–12 days 8 participants
Sauermann and Heim (2008) I 2 months 8 participants
Sauermann and Heim (2008) II 2 years 2 participants
Whittaker et al. (2011) >1 month 345 participants

Table 3.1.: Basic data of tests

Class Time
Ultra Short a few days
Short 2 to 8 weeks
Medium 2 to 12 months
Long 1 year and above

Table 3.2.: Time Scheme

Class Size (participants)
Small below 100

Medium 101 to 500

Large 501 and more

Table 3.3.: Size Scheme
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3.5. Comparison of Field Tests on the Basis of
Classification Scheme

Based on the classification scheme developed in Section 3.4, the studies
from Section 3.1 were classified as follows, see Table 3.4.

Study Time Size (participants)
Adams, Storer, and Miller (2012) Long Small
Boardman and Sasse (2004) I Ultra short Small
Boardman and Sasse (2004) II Medium Small
Cho, Kim, and Lee (2009) Medium Large
Cutrell et al. (2006) Medium Medium
Dumais et al. (2003) Short Medium
Gibson, Miller, and Long (1998) Medium Small
Leung et al. (2008) Medium Large
Jones et al. (2010) Ultra short Small
Sauermann and Heim (2008) I Medium Small
Sauermann and Heim (2008) II Long Small
Whittaker et al. (2011) Short Medium

Table 3.4.: Classification Scheme

Regarding the time span of studies, the comparison of the investigated field
tests shows that usually the more additional user work is required, the
shorter the time span of testing is. The long or medium time studies, like
(Adams, Storer, and Miller, 2012; Gibson, Miller, and Long, 1998; Leung et
al., 2008), often did not require any additional work of participants. They
monitored current user behavior or system usage with loggers without any
additional effort of users.

Regarding the size of studies it seems that studies, which last for a long
time usually have a small or medium number of participants or monitored
systems. The reason might be, that it is a challenge to find many volun-
teers for a long testing time. Studies, which require additional user work
(Boardman and Sasse, 2004; Cutrell et al., 2006; Dumais et al., 2003; Jones
et al., 2010) are often of short to medium time and small to medium size.
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As already mentioned it is difficult to find many volunteers for a long
testing period, especially when a lot of additional work is required from
users. Therefore, the size (small, 18 test users) and time span (short, three
weeks) seem to be a reasonable size and time for the long-term evaluation
of tagstore, as it requires a lot of user work.

3.6. Summary

The analysis of previously conducted long-term field tests should deliver
some ideas for this thesis. Different means of data acquisition were in-
spected and analyzed regarding their suitability for this test. The results
of this analysis had some impact on the methodology of this field test.
Logging mechanisms, user questionnaires and test diaries were chosen to
gather data from participants. For more details on the test methodology
see Chapter 4. An attempt to classify long-term evaluations was made as
well, based on the research about previous work.
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The test was conducted in German, because all users were German native
speakers. The interface of tagstore was configured to show a German in-
terface. All material and results in this thesis have been translated by the
author of this thesis. No test user received any payment or any other return
service.

The methodology of the test was influenced by the findings in Chapter 3.
Logging mechanisms proved to be a good method for obtaining objective
data and user questionnaires are a common method to gather subjective
data from participants. Boardman and Sasse (2004) inspired the use of a
test diary.

4.1. Preliminary Work

Before the field test could be started, some preliminary work had to be
done. The following sections are going to describe this work before a de-
tailed description of the actual field test is given.

4.1.1. Modifications to tagstore

De Vocht et al. (2012) and Harzl et al. (2012) brought up some usability is-
sues and bugs. Therefore some modifications had to be done before the
field test could start. A recommendation system and an assistant were
added to tagstore. The tag cloud, Figure 2.5, offers more possible tags
and the assistant, Figure 2.10, helps users to create their first store. For
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detailed description of the recommendation system and the assistant see
Pirrer (2012) and Schober (2012).

4.1.2. Videos

Two videos have been captured for tagstore. One in the scope of Harzl et
al. (2012) and the other for this thesis. The first video 1 gives a basic intro-
duction to tagstore and the second one shows the installation of tagstore 2.
Both videos are available in German and English.

4.1.3. Logger

To obtain some objective data, logging mechanisms are the most promising
tool (see Section 3.2.2). For filing items, the logging mechanisms is inte-
grated in tagstore itself because the software uses this data to create and
maintain the folder structures. The following logging data are available:

• Time and date of the filing process,
• the file name and
• the tags assigned to it

Logging the re-finding user actions proved to be more difficult. As tagstore
does not have a re-finding interface and users can use whichever method
they prefer for re-finding, the logging mechanism could not be integrated
in the program like in Cutrell et al. (2006) and Dumais et al. (2003). Hence a
stand alone logging mechanism had to be developed, which should always
be running in the background. It should gather objective data of user be-
havior and usage of TagTrees for re-finding items. The logging mechanism
was supposed to write the following events into a logging file:

• open a directory in the TagTrees structure
• open a file in the TagTrees structure
• error (some error occurred)

1http://youtu.be/jxNYwmC3PSs – retrieved on 2012-09-11

2http://youtu.be/MEnOMyRUX8Y – retrieved on 2012-09-29
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4.1. Preliminary Work

Figure 4.1.: The test configuration.

These data would have improved the findings of this thesis a lot, but the
usage of the logger was abandoned for some serious reasons, described
under Section 4.1.3. The remaining objective data are the names of files and
folders stored with tagstore and all data entered in tagstore, which means
tags and time stamps. What has not and would not have been logged,
are content of the files in the TagTrees structure and anything outside the
TagTrees structure. To compensate the loss of the logging mechanism some
questions were added to the user questionnaires (see Appendix A).

Logger Issues

The logging mechanism was developed for Microsoft Windows because the
study was run on Windows machines only. This test focused on only one
operating system to get comparable and consistent results.

On Windows 64bit systems the logger would not have worked, because the
driver necessary for the logging mechanism needed to be signed digitally
with a Software Publisher Certificate, which could not be obtained. The
reason, that finally led to the decision not to use the logger was, that the
logger caused a blue screen, when more than one file was tagged at the
same time or too many tags were used. The tagging of multiple files with
more than one or two tags caused more system operations (creating folders
and links) than the logging mechanism could handle.
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4.1.4. Deciding on One Configuration

As described in Chapter 2.2 tagstore offers four different configurations
for a store, regarding the number of tag-lines and usage of controlled vo-
cabulary. It was decided to choose the basic one tag-line - free vocabulary
configuration, see Figure 4.1, as both preceding laboratory tests (De Vocht
et al., 2012; Harzl et al., 2012) used the same configuration and results
would therefore be comparable.

4.1.5. Installer

After all preliminary work was completed, an Installer for windows was
created using the BitRock InstallBuilder 3. The Installer works for the fol-
lowing Windows distributions: Windows XP, Windows Vista (32bit and
64bit) and Windows 7 (32bit and 64bit). For more details about the installer
see Section 2.2.1.

4.1.6. Pre-test

Before starting the actual field test, a pre-test was done with five test users.
These users completed the whole process including

• background questionnaire
• consent form
• download and installation of tagstore
• creation of exactly one store with a default configuration
• weekly feedback questionnaire
• final feedback questionnaire
• test diary
• sending the store log file

in a shorter period of time. Pre-test users had roughly one week to do
the whole process, whereas test users had three weeks time. The filling
in of the background questionnaire was done before the testing period

3http:/installbuilder.bitrock.com/ – retrieved on 2012-09-06
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started. It took some time until all users had filled in the questionnaire.
The actual pre-test started with sending the download URL for tagstore.
Users sent feedback concerning all parts of the test, not only tagstore but
also concerning the questionnaires and the whole process of testing. Some
minor changes to email templates and questionnaires were made but the
overall testing process seemed quite suitable to the pre-test users.

4.2. Field Test

The actual field test took place in September and October 2012 and con-
sisted of the following parts.

4.2.1. Background Questionnaire and Consent Form

The background questionnaire contained 47 questions users had to answer
before they could participate in the test. The questionnaire contained ques-
tions about the following topics:

• Willingness to participate in a field test
• Personal data like age, gender etc.
• Computer usage
• Previous experience with usability tests
• Previous knowledge and usage of tagging
• Current usage of folders
• Previous experience with tagstore
• Usage of social networks
• Status quo of the folder structure
• Expectations towards tagstore

See Appendix A for the whole background questionnaire. Additionally a
consent form (see Appendix A) had to be signed and sent back via mail,
email or fax.

This initial phase of the test took roughly three weeks until 18 test users
were found.
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4.2.2. Download, Installation and Configuration of tagstore

After 18 test persons were found the test users were sent an URL 4, where
they had to confirm the terms of the test before they could download the in-
stall file (see Appendix A). Test users were provided with an email contact
and a Skype contact, if they should experience any problems during the
installation of tagstore. This phase started the three week period, during
which users could test tagstore at home. For testing purposes users were
told to create only one store with a standardized configuration. Installation
and other software problems will be discussed in Section 6.5.

4.2.3. Three Week Test Phase

Users had three weeks to use tagstore on their own computers with their
own files. During this phase the following tasks had to be completed.

Keep a Test Diary

This diary should include special events, like tagstore bugs, error messages,
not found files, opinions about tagstore, ideas for improvement etc.

Fill in Weekly Questionnaires

After the first and the second week test users were sent a link to an interme-
diate questionnaire which should gather data about the usage of tagstore
and work as a reminder to use tagstore and keep the test diary.

The first weekly questionnaire contained 26 questions about the following
topics:

• Frequency of tagstore use
• Usefulness of tagstore
• Special events

4http://tagstore.ist.tugraz.at/de/fieldtest.shtml – retrieved on 2012-09-07
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4.2. Field Test

• Usefulness of the tag cloud

See Appendix A for the whole weekly questionnaire. The second weekly
questionnaire contained four questions less than the first, because they
proved to be redundant. The deleted questions were those about special
events and remarks regarding tagstore. The answers to these questions
were contained in the test diary as well, therefore they have been deleted
from the second weekly questionnaire.

Fill in a Final Questionnaire

At the end of the test, users had to fill in one final questionnaire (see Ap-
pendix A). The final questionnaire contained 48 questions about the fol-
lowing topics:

• Frequency of tagstore use
• Usefulness of tagstore
• Special features of tagstore
• Special events
• Usefulness of the tag cloud

Send the Store Log File

By sending the store log file users ended the three week test phase.

4.2.4. Examination of the Results

All gathered data were made anonymous, analyzed and compared to pre-
vious tagstore tests. The findings are explained in detail in Chapter 5 and
Chapter 6. Questionnaires were analyzed manually. Log files were ana-
lyzed by an automated script, which gathered all data described in Sec-
tion 6.6.
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5. Test Users

The long-term evaluation of tagstore was executed by 18 test users. Eight
participated in three weeks and ten participated in one or two weeks. Four
test users (TP08, TP11, TP12, TP21) filled in the background questionnaire,
but quit the test afterwards. Therefore, 18 test users remained. The four
users, who quit, were excluded from every analysis, only their test person
(TP) numbers remained.

Eight test users participated in all three weeks of the field test and returned
their log files as well. For this group of users, called main group (MG),
all parts of the test were evaluated and different parts of the test were
compared with each other.

The group containing all test users (GA), including MG, was evaluated
separately for some parts of the test and no comparison between different
parts of the test was done. Members of GA changed throughout the test.

Table 5.1 shows, which users did perform which parts of the test and into
which group they were categorized. According to their participation, test
users were categorized into the main group (MG) and a group containing
all test users (GA). Users, who did not participate in any other part of
the test apart from the background questionnaire were excluded from all
evaluations.

Before the test started, test users filled in an online questionnaire about
themselves and their computer usage (for details on the questionnaire see
Section 4.2.1). The following sections present the results of these question-
naire. Every analysis was done for both groups, MG and GA.
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TP BG-Q 1. Week-Q 2. Week-Q Final-Q Diary Log Files Group
TP01 × × × × × × MG
TP02 × × × × × GA
TP03 × × × × × × MG
TP04 × × × × × × MG
TP05 × × × GA
TP06 × × × × × GA
TP07 × × × × × × MG
TP08 × excluded
TP09 × × × × × GA
TP10 × × × × × GA
TP11 × excluded
TP12 × excluded
TP13 × × × × × GA
TP14 × × × × × × MG
TP15 × × × × × × MG
TP16 × × × × × × MG
TP17 × × × × × GA
TP18 × × × × × GA
TP19 × × GA
TP20 × × × × × × MG
TP21 × excluded
TP22 × × × GA

Table 5.1.: Test users, their participation during the test and categorization into main
group (MG) or group of all test users (GA). GA always includes MG. BG =
Background, Q = Questionnaire
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Figure 5.1.: GA: Education of test users

5.1. GA: Personal Background

83 % of the test users were male and 17 % were female. The age of the test
users varied between 21 and 51 years, with an average age of 38 years. Most
of the test users had a high education level (see Figure 5.1). 6 % finished
a doctorate, 72 % possessed a university degree, 11 % had a graduation
diploma and were university students. That means that 78 % of all test
users had a university degree and an additional 11 % were working on a
university degree. 11 % of all test users completed an apprenticeship.

The completed degrees and ongoing studies included various study pro-
grams. They were summarized in two groups, one named IT studies, and
the other named other studies. IT studies included telematics, informa-
tion management, electrical engineering, technical physics and software
engineering. Other studies included architecture, mechanical engineering,
German language and literature studies, civil engineering and geological
information technology. 61 % had completed or were currently studying IT
studies, 28 % had completed or were currently studying other studies and
11 % did not study (see Figure 5.2).
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Figure 5.2.: GA: Completed or ongoing studies of test users

5.2. MG: Personal Background

87 % of the MG test users were male and 13 % were female. The age of
the test users varied between 28 and 51 years, with an average age of 38

years. Most of the MG users had a high education level (see Figure 5.3).
13 % finished a doctorate and 75 % possessed a university degree. 12 % of
MG test users completed an apprenticeship.

50 % had a university degree in IT studies, 37 % had completed other stud-
ies and 13 % did not study (see Figure 5.4). IT studies included telemat-
ics, electrical engineering and software engineering. Other studies included
mechanical engineering, German language and literature studies and geo-
logical information technology.

5.3. GA: Computer Usage

The average time span users have been working with computers until the
test was 22 years, with 10 years being the minimum and 34 years being
the maximum. The detailed computer usage is shown in Figure 5.5. The
average computer usage per day varied between three and 14 hours per
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Figure 5.3.: MG: Education of test users

Figure 5.4.: MG: University degrees of test users
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Figure 5.5.: GA: Computer usage in years per test user

Figure 5.6.: GA: Daily computer usage per test user
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5.3. GA: Computer Usage

Figure 5.7.: GA: Operating systems used for the test

Figure 5.8.: GA: Operating systems used by test users outside the test

Figure 5.9.: GA: File browsers used by test users
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day, resulting in an average of eight hours per day. For detailed daily usage
see Figure 5.6.

The most used operating systems for the field tests were Windows 7 64 bit,
which 39 % of the test persons used and Windows XP 32 bit, which 39 %
used. All the operating systems used for the field test, and their percentage
of usage are shown in Figure 5.7. Test users were asked which operat-
ing systems they use as well apart from the test. This operating system
distribution is shown in Figure 5.8. 5 % of the participants used no other
operating systems, 95 % used two ore more operating systems. The fol-
lowing GNU/Linux distributions were summarized into one single Linux
category: Debian/GNU Linux, openSUSE, Slackware Linux, and Ubuntu.
Other operating systems included iOS and Android. The Windows ver-
sions included Windows 7 64 and 32 bit, Windows Vista 32 bit, Windows
XP 32 bit and Windows Server 2008 R2.

The main file browser, used by test persons, was Windows Explorer. 70 %
of all participants used Windows Explorer, 10 % used Total Commander
and all other file browsers were used by 5 % of all test users. For detailed
information see Figure ??.

5.4. MG: Computer Usage

The average time span MG users have been working with computers until
the test was 22 years, with 16 years being the minimum and 30 years being
the maximum. The detailed computer usage is shown in Figure 5.10. The
average computer usage per day varied between four and 14 hours per day,
resulting in an average of nine hours per day. For detailed daily usage see
Figure 5.11.

The two operating systems used for the test by MG users were Windows 7

64 bit (62 %) and Windows XP 32 bit (38 %). 60 % of the MG users worked
on Linux operating systems (Ubuntu, Debian/GNU Linux, Slackware Linux,
openSUSE) as well. 33 % used other Windows versions (Windows 7 32 bit,
Windows Vista 32 bit, Windows XP 32 bit) apart from the test and 7 % used
Android as well.
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Figure 5.10.: MG: Computer usage in years per test user

Figure 5.11.: MG: Daily computer usage per test user
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Figure 5.12.: GA: Users who already used tagging: How useful do you regard tagging?

The main file browser, used by MG test persons, was Windows Explorer.
56 % of MG participants used Windows Explorer, 22 % used Total Com-
mander, 11 % used Free Commander and 11 % used Krusader.

5.5. GA: Previous Knowledge and Usage of
Tagging

To obtain some information on tagging knowledge and previous usage of
tagging, participants were asked if they know the term tagging, if and how
they use tagging and how useful they regard tagging. This section presents
the results of these questions. 94 % of all users knew the term tagging,
but only 50 % had actually used tagging. The time of tagging experience
of those 50 % varied between two months and five years. Of those users,
who had used tagging before 56 % changed their tags on a regular basis
and 44 % seldom or never changed their tags. Most tagging users regarded
tagging as very useful and none of the tagging users regarded tagging as
not useful. For detailed information see Figure 5.12.
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Figure 5.13.: GA: Number of most used folders by test users

5.6. MG: Previous Knowledge and Usage of
Tagging

87 % of MG users already knew the term tagging and 62 % had actually
used tagging. The time of tagging experience was the same as for GA (two
months to three years). Of those users, who had used tagging before, 80 %
changed their tags on a regular basis and 20 % seldom or never changed
their tags. Most tagging MG users (60 %) regarded tagging as very useful,
20 % regarded it as useful and 20 % regarded it as partially useful.

5.7. GA: Current Usage of Folders

To collect some information about the habits regarding filing and piling,
test users were asked how many folders they consider to be their most
used folders or main folders and how the users categorize themselves.

The number of folders should provide some information about users being
either a filer or a piler. As a rough approach, five folders were defined
as limit for pilers. All users with more than five most used folders were
classified as filers (for definition of those terms see Section 1.3).
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Figure 5.14.: GA: Self categorization of test users

Figure 5.15.: GA: Used desktop search engines

Figure 5.16.: GA: How often do you use desktop search?
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The self categorization of users should enable a more detailed classifica-
tion of users between filers, pilers and spring cleaners (for definition of those
terms see Section 1.3). Users had to choose one of the following answers:

• I pile up stuff and do not like filing overhead.
• I pile up stuff and file some things from time to time.
• I like to categorize things and file them in my system.

These answers were used as a rough approximation for a categorization as
filer, piler and spring cleaner. The first answer was interpreted as piler, the
second as spring cleaner and the third as filer. The following interpretation
of results is based on this categorization.

Only 11 % regarded themselves as pilers, but 28 % had five or less most
used folders. And those users, who categorized themselves as pilers had
an average of 23 most used folders and a minimum of 15 most used fold-
ers. 56 % regarded themselves as filers and 33 % regarded themselves as
spring cleaners. However, the minimum number of most used folders for
both groups was three. There seems to be a high discrepancy between ac-
tual user behavior and self-assessment of users. For detailed information
about most used folder and self categorization of users see Figure 5.13 and
Figure 5.14.

Additionally, users were asked which desktop search engines they used
and how often they used them. Most users (63 %) used Windows search and
used desktop search engines only sometimes (56 %), if they could not find
their files fast through other ways. For detailed information see Figure 5.15

and Figure 5.16. An interesting fact is, that 33 % answered that they did not
use any desktop search and 6 % that they did not know of desktop search
engines.

5.8. MG: Current Usage of Folders

For information about the classification of users into filers, pilers and spring
cleaners, please read the preceding section.
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Figure 5.17.: MG: Number of most used folders by test users

Figure 5.18.: MG: Self categorization of test users
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13 % of MG users regarded themselves as pilers and had on average 15 most
used folders, so it is questionable, if the users were real pilers or rather fil-
ers. The 25 % test users, who categorized themselves as spring cleaners had
on average 15 most used folders as well, which fits their self-assessment.
The 62 % filers had on average 39 most used folders, which also matches
their self-assessment. The self-assessment of MG users seems to be a bet-
ter than the one of all users. Summing it up 88 % of MG users were filers,
and the average number of most used folders from the remaining 12 %
suggests, their were more of a filing type as well. For detailed information
about most used folder and self categorization of users see Figure 5.17 and
Figure 5.18.

Most 37 % MG users used Windows Search as desktop search engine, 13 %
used TaggedFrog, 13 % SearchMyFiles. Interestingly the same number of
users (37 %) used either Windows Search or no desktop search at all. The
majority (62 %) used desktop search only sometimes, 25 % hardly ever or
never and 13 % did not know of desktop search engines. Nobody used
desktop search often.

5.9. GA: Previous Experience with tagstore

Users were asked if they already had some experience with tagstore prior
to the test. 11 % had some previous experience and 89 % did not. The time
of previous tagstore usage varied between three days and one year (only
one test user).

5.10. MG: Previous Experience with tagstore

All users with previous tagstore experience were contained in MG as well,
only the group size of MG was less than half the size of GA. 25 % of MG
users had some previous experience and 75 % did not. The time of previous
tagstore usage, again, varied between three days and one year (only one test
user).
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Figure 5.19.: GA: Users, who use social networks: Used social networks

Figure 5.20.: GA: Users, who use cloud services: Why do use cloud services?

5.11. GA: Usage of Social Networks and Cloud
Services

Test users seem to have a very high awareness of privacy issues, as to all
of them it was important or very important to have control over personal
files and personal data. Nevertheless many of them used social networks
(67 %) and cloud services (61 %). The most used social network was Face-
book (32 %). None of the test users had a public profile. All users of social
networks used privacy options of some kind and shared only some bits
of information, which fits to their awareness of privacy issues. For more
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Figure 5.21.: MG: Users, who use cloud services: Why do you use cloud services?

details on social network usage see Figure 5.19.

The sharing of information and files was a very common reason for us-
ing social networks and cloud services. Another often mentioned reason
for using cloud services was the availability of data (35 %). Users wanted
their files to be accessibly everywhere they go. For more information see
Figure 5.20.

5.12. MG: Usage of Social Networks and Cloud
Services

Fewer MG test persons than GA users, but still 62 % used social networks
and cloud services. The most used social network for MG users was XING
(37 %), only 27 % used Facebook. Other used social networks were Google+
(18 %) and Twitter (18 %).

The sharing of information and files was a major reason (40 %) for usage of
cloud services. The second most mentioned reason was the availability of
data (30 %). Users wanted their files to be accessible everywhere they go.
For detailed information see Figure 5.21.
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Figure 5.22.: GA: Satisfaction with the current folder structure

Figure 5.23.: GA: Development of the current folder structure

5.13. GA: Status Quo of the Folder Structure

To obtain some information of the situation before the test, users were
asked how satisfied they were with their current folder structures. Al-
though most people were nowadays used to their folder structure, none
of them were very content with their current folder structure. This might
be the reason, why 60 % of test users changed their folder structure over
time (see Figure 5.23). However none of the users were very uncontent
with their current folder structure either (see Figure 5.22). There seems to
be little need for improvement, because 95 % were (partially) content with
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5.14. MG: Status Quo of the Folder Structure

Figure 5.24.: MG: Satisfaction with the current folder structure

Figure 5.25.: MG: Development of the current folder structure

their current folder structure. Maybe this is because users are so used to
their current systems and the restrictions of these systems, that they are not
aware of any room for improvement.

5.14. MG: Status Quo of the Folder Structure

Compared to users of GA, users of MG seem to be more content (50 %)
and uncontent (13 %) with their current file structure. Only the percentage
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5. Test Users

of partially content (37 %) is smaller for MG users than for GA users. For
the development of folder structures of MG users see Figure 5.24.

5.15. GA: Expectations Towards tagstore

This sections was evaluated for GA only, because the expectations of MG
and GA were quite similar.

Expectations towards tagstore were identified before the test as well. What
test users wanted most were smart and fast solutions for searching/re-
finding, grouping and filtering their items. A better and easier folder struc-
ture and easy and fast file access were expected from test users as well.
Other expectations included integration in Windows Explorer, automatic
deletion of useless files, less redundancy, fast filing of items, integration
into operating systems, time saving, less searching, better overview over
files and different folder views depending on the task performed.
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6. Results

Group BG-Q 1. Week-Q 2. Week-Q Final-Q Diary Log Files
MG × × × × × ×
GA × × × ×

Table 6.1.: Evaluations for each group. BG = Background, Q = Questionnaire

Test users TP01, TP03, TP04, TP07, TP14, TP15, TP16, and TP20 were de-
fined as main group (MG), because they participated in all parts of the test.
Users, who did not participate in all parts of the test were summarized as
group all (GA). See Chapter 5 for detailed information. Members of GA
changed over time and GA always included MG as well. Each section will
explain, which test users form GA for the specific part of the evaluation.
Table 6.1 shows which evaluations were done for which groups. MG was
evaluated for all parts, GA only for some parts, because for the other parts
not enough useful information could be collected.

The first sections of this chapter present and discuss the results from the
questionnaires. All questionnaires were evaluated for the main group and
some were evaluated for all users as well. The subsequent sections present
the results from the log files. If an evaluation was done for both groups,
sections concerning the main group were marked with MG: and sections
concerning all users, who did this part of the test were marked with GA:.

Comparisons between different groups of users, for example male - female,
IT studies - no IT studies etc. were not performed because subdividing MG
would have led to very small and often unbalanced subgroups.
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Figure 6.1.: GA: Number of filed items during the first week

6.1. Results of the First Weekly Questionnaire

After the first week all 18 test persons filled in the questionnaire, but only
13 test users did actually use tagstore for filing and/or re-finding items
during the first week. The other users had no time to use tagstore or
had problems installing tagstore. Questions regarding the usage of tagstore
were evaluated for the 13 test users and MG. The other five questionnaires
were only evaluated regarding the test diary, installation issues and so on
(see Section 6.5). The 13 evaluated questionnaires include those of the fol-
lowing test persons (TP): TP01, TP02, TP03, TP04, TP07, TP09, TP10, TP13,
TP14, TP15, TP16, TP17, and TP20. These users (MG included) built GA for
the first weekly questionnaire. MG were as always test persons TP01, TP03,
TP04, TP07, TP14, TP15, TP16, and TP20.

6.1.1. GA: Filing with tagstore

The number of filed items was quite small for the first week. This might
be, because users needed some time to install tagstore and to get familiar
with it. Most of the test users (69 %) filed ten or less items in the first
week (Figure 6.1). The unfamiliarity of tagstore might also be the reason
why 54 % regarded tagstore as (very) unhelpful when filing items and only
46 % regarded tagstore as partially to very helpful (Figure 6.2).
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6.1. Results of the First Weekly Questionnaire

Figure 6.2.: GA: How useful is tagstore when filing items? Week one

Figure 6.3.: MG: Number of filed items during the first week

6.1.2. MG: Filing with tagstore

The percentages of filed files were quite similar for groups GA and MG
as one can see in Figure 6.3 and Figure 6.1. 50 % of MG users regarded
tagstore as (very) unhelpful when filing items and 50 % regarded tagstore
as partially to very helpful (Figure 6.4).
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6. Results

Figure 6.4.: MG: How useful is tagstore when filing items? Week one

Figure 6.5.: GA: How often did you open/re-find items in tagstore in the first week?
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6.1. Results of the First Weekly Questionnaire

Figure 6.6.: GA: Users who used tagstore for re-finding at least once: How often did you
open items from the central storage folder in week one?

Figure 6.7.: GA: Users who used tagstore for re-finding at least once: Which paths did you
choose to your items in your navigational structure in week one?
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Figure 6.8.: GA: Users who used tagstore for re-finding at least once: How useful is tag-
store when re-finding items? Week one

6.1.3. GA: Re-finding with tagstore

During the first week tagstore was used rather scarcely for re-finding items.
The majority (69 %) of the test users used tagstore never or only once for
retrieving an item and only 31 % used it more often (Figure 6.5).

Users, who did not use tagstore for re-finding in week one (23 %) were
eliminated from the following evaluations in this section.

Of those users, who used tagstore at least once for re-finding, 80 % used
it sporadically and 20 % used it various times a day. Figure 6.7 shows that
most test users (70 %) never or seldom used the central storage folder and
rather used the navigational TagTrees structure. When using the naviga-
tional structure 70 % used the associative navigation through tags at least
sometimes. Of those 70 %, 30 % used associative navigation almost exclu-
sively (Figure 6.7).

When asked how useful they regard tagstore for re-finding items, 60 %
regarded tagstore as more or less helpful and only 40 % regarded it as un-
helpful. None of the users thought that tagstore was very unhelpful (Fig-
ure 6.8). It is not surprising, that users rate tagstore better for re-finding
than for filing, because filing with tagstore needs on average more time
than filing with the usual folder structures (De Vocht et al., 2012; Harzl et
al., 2012). Re-finding with tagstore on the other hand is objectively as fast
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6.1. Results of the First Weekly Questionnaire

Figure 6.9.: MG: How often did you open/re-find items in tagstore in the first week?

as with Windows Explorer and subjectively faster (De Vocht et al., 2012;
Harzl et al., 2012).

In the first week 90 % did not need a desktop search engine to find an item
in their TagTrees structure. The reason given by the other 10 % why they
had to use desktop search was, that they could not remember the exact
tags.

6.1.4. MG: Re-finding with tagstore

The majority (87 %) of MG users used tagstore at least once for retriev-
ing an item and only 13 % never used it (Figure 6.9). MG users, who did
not use tagstore for re-finding in week one (13 %) were excluded from all
subsequent evaluations in this section.

Of those users, who used tagstore at least once for re-finding, 71 % used
it sporadically and 29 % used it various times a day. MG members used
the central storage folder more frequently (43 % compared to 30 %) than
GA users (see Figure 6.10). However, 57 % still preferred the navigational
TagTrees structure for file retrieval. When using the navigational structure,
57 % used the associative navigation through tags for less frequently used
items. For often used items, they used the remembered paths. 29 % almost
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6. Results

Figure 6.10.: MG: Users who used tagstore for re-finding at least once: How often did you
open items from the central storage folder in week one?

Figure 6.11.: MG: Users who used tagstore for re-finding at least once: How useful is
tagstore when re-finding items? Week one
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6.1. Results of the First Weekly Questionnaire

Figure 6.12.: GA: Why did you re-tag items in the first week?

Figure 6.13.: GA: Why did you edit tags in the first week?

always used remembered paths and another 14 % almost always used as-
sociative navigation. 57 % of MG users regarded tagstore as more or less
helpful and 43 % regarded it as unhelpful, when re-finding items (see Fig-
ure 6.11). None of the MG users needed a desktop search for re-finding
items during week one.

6.1.5. GA: Re-tagging and Editing Tags

46 % of the test users never re-tagged items in their first week with tagstore,
46 % sometimes re-tagged items and 8 % often re-tagged items. Figure 6.12
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shows the reasons why users re-tagged items during the first week. The
most mentioned reason was, that too few tags were assigned to an item.
Other reasons include “I did not want the automatic date stamp” and “I did
not know if the tagging was successful”.

Editing tags was used less than re-tagging. Only 23 % edited tags during
week one. 69 % were satisfied with their tags and never edited them. 8 %
did not know about that feature and would not have wanted to edit tags,
if they had known about that feature. Figure 6.13 shows the reasons for
editing tags. The major reason (43 %) was, that users found a more suitable
tag. Other reasons include changing the format of the date stamp.

6.1.6. MG: Re-tagging and Editing Tags

50 % of MG test users never re-tagged items in their first week with tag-
store, 37 % sometimes re-tagged items and 13 % often re-tagged items. The
following reasons were given for re-tagging: 57 % assigned too few tags,
29 % assigned unsuitable tags and 14 % re-tagged, because they did not
know, if the tagging process had been successful.

Editing tags was again used less than re-tagging. 12 % edited tags during
week one. 75 % were satisfied with their tags and never edited them. 13 %
did not know about that feature and would not have wanted to edit tags, if
they had known about that feature. Reasons for editing tags included: users
found a more suitable tag (50 %) and the date stamp format was changed
(50 %).

6.1.7. GA: Tag Cloud

The tag recommendations of the tag cloud could be rated with marks from
1 (= very good) to 5 (insufficient). 46 % rated a 2, 46 % a 3 and 8 % rated a
4. Nobody rated 1 or 5.
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6.1. Results of the First Weekly Questionnaire

Figure 6.14.: GA: Compared to your traditional structure, does tagstore provide any addi-
tional value? Week one

6.1.8. MG: Tag Cloud

The tag recommendations of the tag cloud could be rated with marks from
1 (= very good) to 5 (insufficient). 38 % of MG users rated a 2, 50 % a 3 and
12 % rated a 4. Nobody rated 1 or 5.

6.1.9. GA: Additional Value of tagstore

When asked, if tagstore provides any additional value compared to a usual
folder hierarchy, 62 % answered yes and 38 % saw barely any additional
value or no additional value at all (Figure 6.14). After week one 62 % were
not sure, if the additional value of tagstore was worth the additional effort
when filing with tagstore. The other 38 % have made their decision, 23 %
said yes and 15 % thought it is too much effort (Figure 6.15).

When asked, what they regard as an additional value, users gave the fol-
lowing answers:

• different groupings/filters are possible for re-finding
• different hierarchies are possible
• it is time saving
• re-finding files is easier
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Figure 6.15.: GA: Is the additional value worth the additional effort when filing with tag-
store? Week one

• faster re-finding with various possibilities
• everything is in one folder
• it is more intuitive

6.1.10. MG: Additional Value of tagstore

62 % of MG users thought, that tagstore provides (very) much additional
value compared to traditional folder structures and 38 % saw barely any
additional value or no additional value at all (Figure 6.16).

MG users seem to like tagstore more, because 37 % answered, that they will
definitely continue tagging their items. For 13 % tagging is too much effort,
and 50 % were not sure.

When asked, what they regard as an additional value, users gave the fol-
lowing answers:

• different groupings/filters are possible for re-finding
• it is time saving
• re-finding files is easier
• faster re-finding with various possibilities
• it is more intuitive
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6.1. Results of the First Weekly Questionnaire

Figure 6.16.: MG: Compared to your traditional structure, does tagstore provide any ad-
ditional value? Week one

6.1.11. GA: Next Week

Users were asked, if they look forward to another week with tagstore. 85 %
said yes and 15 % said no.

The following reasons were given for the answer no:

• I do not know where to find my files with tags.
• The support provided by tagstore is not enough. There are files miss-

ing in the store and I am experiencing problems with PDFs.

The following reasons were given for the answer yes:

• Tagging is easier than creating a folder structure.
• File retrieval is easier and more fun.
• I want to bring structure into my file chaos.
• I will learn something new about tagstore and myself.
• I am curious what will be happening next.
• I am hoping for a better working tagstore next week.
• I want to file more files with tagstore and use its advantages better.
• I hope to improve my work routine with tagstore.
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6.1.12. MG: Next Week

Although more MG users saw additional value in tagstore (see Section 6.1.10),
fewer users (in percent) looked forward to another week of testing. 75 %
looked forward to it and 25 % did not.

The following reasons were given for the answer no:

• I do not know where to find my files with tags.
• The support provided by tagstore is not enough. There are files miss-

ing in the store and I am experiencing problems with pdfs.

The following reasons were given for the answer yes:

• I want to bring structure into my file chaos.
• I am hoping for a better working tagstore next week.
• I want to file more files with tagstore and use its advantages better.
• I hope to improve my work routine with tagstore.

6.2. Results of the Second Weekly Questionnaire

The second weekly questionnaire was answered by 18 test users, but only
12 of them did actually use tagstore for filing and/or re-finding items dur-
ing the second week. The other users had no time to use tagstore. Questions
regarding the usage of tagstore were evaluated for the 12 test users and MG
separately. The other six questionnaires were only evaluated regarding the
test diary, installation problems and so on (see Section 6.5).

The 12 evaluated questionnaires include those of the following test persons
(TP): TP01, TP03, TP04, TP06, TP07, TP09, TP14, TP15, TP16, TP18, TP20,
and TP22. These users (MG included) built GA for the second weekly ques-
tionnaire. MG were as always test persons TP01, TP03, TP04, TP07, TP14,
TP15, TP16, and TP20.
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6.2. Results of the Second Weekly Questionnaire

Figure 6.17.: GA: Number of filed items during the second week

Figure 6.18.: GA: How useful is tagstore when filing items? Week two
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Figure 6.19.: MG: Number of filed items during the second week

6.2.1. GA: Filing with tagstore

The number of filed items increased a little bit in week two. 34 % of GA
users filed ten or less items and 66 % filed 11 or more files during the
second week (see Figure 6.17). A decrease from 54 %, regarding tagstore as
(very) unhelpful when filing items, to 42 % is also a slight improvement.
More impressive is the increase from 31 % in week one regarding tagstore
as (very) helpful to 58 % in week two. For detailed ratings see Figure 6.18.

6.2.2. MG: Filing with tagstore

The number of filed items were quite similar for GA and MG in week two,
see Figure 6.17 and Figure 6.19. Ratings about the usefulness of tagstore
when filing were almost identical, only ratings for unhelpful and partially
helpful were slightly different (see Figure 6.18 and Figure 6.20).

6.2.3. GA: Re-finding with tagstore

In week two the usage of tagstore for re-finding items increased compared
to week one. 83 % of the 18 test users used tagstore at least once, and 67 %
used it several days a week (see Figure 6.21).
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6.2. Results of the Second Weekly Questionnaire

Figure 6.20.: MG: How useful is tagstore when filing items? Week two

Figure 6.21.: GA: How often did you open/re-find items in tagstore in the second week?
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Figure 6.22.: GA: Users who used tagstore for re-finding at least once: How often did you
open items from the central storage folder in week two?

Figure 6.23.: GA: Users who used tagstore for re-finding at least once: Which paths did
you choose to your items in your navigational structure in week two?
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Figure 6.24.: GA: Users who used tagstore for re-finding at least once: How useful is tag-
store when re-finding items? Week two

Users, who did not use tagstore for re-finding in week two (17 %) were
eliminated from the subsequent evaluations in this section.

Of those users, who used tagstore at least once for re-finding, 80 % used it
sporadically and 20 % used it various times a day. Figure 6.23 shows that
most test users (70 %) frequently used the central storage folder and 30 %
used it at least seldom. Nobody used only TagTrees for re-finding items.
This change in behavior might be caused by a usability issue described
in Section 6.5. It is not possible do delete, copy, email or rename items in
TagTrees. This is only possible in the central storage folder.

When using the navigational structure 80 % used the associative navigation
through tags at least sometimes. Of those 80 %, 10 % used associative navi-
gation almost exclusively (Figure 6.23). The other 20 % hardly ever or never
used associative navigation.

In week two none of the test users regarded tagstore as (very) unhelpful for
re-finding items. 80 % even regarded tagstore as being (very) helpful (Fig-
ure 6.24). During the second week none of the test users had to use a
desktop search engine to find an item in TagTrees.
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Figure 6.25.: GA: Why did you edit tags in the second week?

6.2.4. MG: Re-finding with tagstore

25 % of MG members used tagstore once a week for re-finding items, 37 %
used it 2–3 days a week, 13 % 4–5 days a week and 25 % never used tagstore
for re-finding items in week two. MG users, who did not use tagstore for
re-finding in week two (25 %) were eliminated from the subsequent eval-
uations in this section. Of those users, who used tagstore at least once for
re-finding, 83 % used it sporadically and 17 % used it various times a day.

Most MG users (83 %) frequently used the central storage folder and 17 %
used it at least seldom. Nobody used only TagTrees for re-finding items.
Possible reasons for this change in behavior were described in the previous
section.

17 % of MG users always used associative navigation and 83 % used either
remembered paths and associative navigation. In week two none of the MG
test users regarded tagstore as (very) unhelpful for re-finding items. 17 %
regarded tagstore as being very helpful, and 83 % as helpful. As described
in the previous section none of the test users had to use a desktop search
engine to find an item in TagTrees during the second week.
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6.2.5. GA: Re-tagging and Editing Tags

In week two 67 % of the GA test users never re-tagged items and 33 %
sometimes re-tagged items. Nobody re-tagged items often. Reasons given
for re-tagging were “I did assign too few tags” and “I did assign unsuitable
tags”.

Editing tags was used less than re-tagging. Only 25 % edited tags some-
times in week two. 67 % were satisfied with their tags and never edited
them. 8 % did not know about that feature. Those 8 % would have edited
tags for the following reasons: correcting typing errors and replacing a tag
with a better term. Figure 6.25 shows the reasons for editing tags of those,
who actually did edit some tags. The major reasons (40 % each) were, cor-
recting typing errors and changing upper and lower case. The third reason
was replacing a tag with a better term.

6.2.6. MG: Re-tagging and Editing Tags

In week two 63 % of MG members never re-tagged items and 37 % some-
times re-tagged items. Nobody re-tagged items often. The reasons were the
same as described in the previous section.

For editing tags the percentages and reasons were a little bit different. 75 %
of MG members never edited tags and 25 % edited tags sometimes. Rea-
sons for editing tags were correcting typing errors and changing upper
and lower case.

6.2.7. GA: Tag Cloud

The tag recommendations of the tag cloud could be rated with marks from
1 (= very good) to 5 (insufficient). 67 % rated a 2 and 33 % rated a 3. Nobody
rated 1, 4 or 5.
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Figure 6.26.: GA: Compared to your traditional structure, does tagstore provide any addi-
tional value? Week two

6.2.8. MG: Tag Cloud

Rating options are described in the previous section. 50 % of MG users
rated a 2 and 50 % rated a 3. Nobody rated 1, 4 or 5.

6.2.9. GA: Additional Value of tagstore

The opinions about the additional value of tagstore improved in week two.
Only 17 % saw no additional value at all in week two and barely any ad-
ditional value was never selected by a test user. Whereas 50 % saw (very)
much additional value in tagstore compared to their traditional structure
(see Figure 6.26).

After week two 42 % were still not sure, if the additional value of tagstore
was worth the additional effort when filing with tagstore. 50 % will defi-
nitely continue tagging items, which is a tremendous improvement com-
pared to the 23 % in week one. 8 % did not answer this question (see Fig-
ure 6.27).

When asked, what they regard as an additional value, users gave the fol-
lowing answers:
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Figure 6.27.: GA: Is the additional value worth the additional effort when filing with tag-
store? Week two

• re-finding items is easier
• expiry date helps identifying and deleting temporary items
• grouping of items with the help of various categories
• no need for remembering how one may have categorized an item

when filing
• no need for filing an item twice
• faster re-finding, if exact location of an item cannot be remembered
• various paths to an item
• no need for desktop search
• additional options for re-finding items
• cannot see any additional value

6.2.10. MG: Additional Value of tagstore

In week two MG users saw less additional value in tagstore structures than
GA members. 25 % saw no additional value at all compared to 17 % of GA.
Barely any additional value was never selected by MG users. 12 % of MG
users saw very much additional value in tagstore compared to 17 % of GA
users. Percentages for much additional value are quite the same (MG: 38 %,
GA: 33 %). 25 % selected maybe some additional value.

After week two more MG members than GA members were not sure, if
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the additional value of tagstore was worth the additional effort when fil-
ing with tagstore (MG: 50 %, GA: 42 %). 37 % of MG users answered, that
they will definitely continue tagging items and 13 % did not answer the
question.

When asked, what they regarded as an additional value, MG users gave
the same answers as GA users, only no need for filing an item twice was not
mentioned by MG users.

6.2.11. GA: Next Week

In week two 92 % looked forward to the next week and only 8 % did not.

For the answer no, no reasons were given. Maybe the reason was lack of
time because the same user did not write a test diary this week due to lack
of time.

The following reasons were given for the answer yes:

• want to gain more experience with tagstore
• advantages will show more with many files
• the more items tagstore contains, the more often I will use it
• it is fun to have more information than only a file name
• one gets a good overview over the own work
• organize items better
• curious about how TagTrees develop over time
• facilitates office management

6.2.12. MG: Next Week

In week two 88 % looked forward to the next week and only 12 % did
not. Again, the absolute number of people, who answered no, stayed the
same, but the overall group size shrank. For the answer no, no reasons were
given.

The following reasons were given for the answer yes:
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Figure 6.28.: MG: Number of filed items during the final week

• want to gain more experience with tagstore
• advantages will show more with many files
• the more items tagstore contains, the more often I will use it
• organize items better
• curious about how TagTrees develop over time

6.3. Results of the Final Questionnaire

The final questionnaire was answered by 16 test users, but only 11 of them
did actually use tagstore for filing and re-finding items during the final
week. This questionnaire was evaluated for MG only, because of those GA
users, who filled in the final questionnaire, only a few did use tagstore
during the final week. Those few additional test users would not have jus-
tified an additional evaluation. MG were as always test persons TP01, TP03,
TP04, TP07, TP14, TP15, TP16, and TP20.

6.3.1. Filing with tagstore

Most MG users filed approximately 1–10 items in the final week (see Fig-
ure 6.17). After week three 62 % regarded tagstore more or less helpful and
38 % regarded it as (very) unhelpful. For detailed ratings see Figure 6.29.
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Figure 6.29.: MG: How useful is tagstore when filing items? Final week

6.3.2. Re-finding with tagstore

25 % of MG members used tagstore once a week for re-finding items, 37 %
used it 2–3 days a week and 38 % 4–5 days in the final week. 75 % used it
sporadically and 25 % used it various times a day, when they were using
tagstore. 25 % of MG users frequently used the central storage folder and
37 % used it at least seldom. 12 % used almost exclusively TagTrees for re-
finding items. 12 % of MG users always used associative navigation, 38 %
remembered paths and 50 % used associative navigation and remembered
paths. In the final week none of the MG test users regarded tagstore as very
helpful for re-finding items, but 75 % regarded it as helpful. 13 % regarded
tagstore as being very unhelpful, and 12 % as unhelpful.

None of the MG test users had to use a desktop search engine to find an
item in TagTrees during the second week.

6.3.3. Re-tagging and Editing Tags

In the final week 75 % of MG members never re-tagged items and 25 %
sometimes re-tagged items. Nobody often re-tagged items. The reasons for
re-tagging were, that users assigned too few tags or unsuitable tags. 88 % of
MG members never edited tags and 12 % edited tags sometimes. Reasons
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for editing tags were correcting typing errors and replacing a tag with a
better term.

6.3.4. Tag Cloud

The tag recommendations of the tag cloud could be rated with marks from
1 (= very good) to 5 (insufficient). 38 % rated a 2 and 62 % rated a 3. Nobody
rated 1, 4 or 5.

Things MG users liked about the tag cloud:

• design
• it made tagging faster
• good recommendations
• prevents from using similar tags, because already existing ones are

displayed

Suggestions for improvements included:

• offer more suitable tags
• better structure
• scan the items and offer found meta data as tags
• make it adaptive
• display more tags

6.3.5. Additional Value of tagstore

After the final week 13 % saw no additional value at all and 13 % saw barely
any additional value. 25 % of MG users saw very much additional value,
37 % saw much additional value and 12 % saw maybe some additional
value.

After the final week 63 % said, that they would definitely continue tagging
items, 12 % did not know it yet and for 25 % it was too much effort.

When asked, what they regarded as an additional value, MG users gave
the following answers:
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Figure 6.30.: MG: Satisfaction with the current folder structure

• multiple places for one file
• expiry date feature
• grouping for more than one criterion possible
• I can focus on my work and not on where I stored it
• file retrieval through context
• easier re-finding for seldom used items

Negative feedback was, that the folder structure is very complex and often
many clicks are needed to find an item.

6.3.6. Folder Structure

When comparing the satisfaction with the current folder before the test
(Figure 5.24) and after the test (Figure 6.30), one can see, that only the
percentages of very content to partially content users have changed, the
percentage of uncontent users did not change.

Figure 6.30 (usual folder structure) and Figure 6.31 (TagTrees structure) do
not show much difference either. The percentages for very content, content
and uncontent are exactly the same. Only very uncontent (0 % compared
to 13 % TagTrees) and partially content (38 % compared to 25 % TagTrees)
differ.
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Figure 6.31.: MG: Satisfaction with the current TagTrees structure

Figure 6.32.: MG: For what kind of files is tagstore especially suitable?

6.3.7. Suitability

In the final questionnaire users were asked for what kind of files they re-
garded tagstore as especially suitable. Figure 6.32 shows the answers and
Table 6.2 the reasons, why users thought tagstore to be suitable for them.
Option other from Figure 6.32 included the following file types and in
parentheses the reasons, why users thought tagstore is suitable for them:

• setup files (they fit into multiple categories)
• everything that can be tagged (I am able to find every information for

one topic, not only one item, which I remembered)
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File type Reasons
Text Reason1; Reason2

Pictures Reason1; Reason2; fast re-finding; Reason3

Music Reason1; Reason2; fast re-finding
Videos Reason1; Reason2; fast re-finding
Presentations Reason1; Reason2; fast re-finding
Spreadsheets Reason1; Reason2

Table 6.2.: Reasons, why tagstore is especially suitable for a specific file type. Reason1 =
I am able to find every information for one topic, not only one item, which I
remembered. Reason2 = tagstore can be used for many kinds of files, but in my
opinion it is not a good solution. Reason3 = they fit into multiple categories

Figure 6.33.: MG: For what kind of files is tagstore not suitable?

• downloads (fast re-refinding)
• items, which do not fit into the established folder structure (no need

for creation of folders, re-finding is intuitive)

When asked, for what kind of files tagstore is not suitable the following
answers and reasons were given, see Figure 6.33 and Table 6.3. Option
other from Figure 6.33 included the following file types and in parentheses
the reasons, why users thought tagstore is not suitable for them:

• PDF files (file has to be stored explicitly)
• Downloads (most of the time used only once)
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File type Reasons
Text too cumbersome
Presentations are always client specific, no other criterion
Spreadsheets too cumbersome
Every kind in my opinion it is not a good solution

Table 6.3.: Reasons, why tagstore is not suitable for a specific file type

Figure 6.34.: MG: Why did you use the automatic date stamp when filing?

• unzipped source code (would be too much tagging effort)
• Shape files, Latex files (too many temporary files are created, which

trigger tagstore unnecessarily)

6.3.8. Date Stamp

During the whole test 88 % of MG members used the automatic date stamp
when filing for the following reasons, see Figure 6.34. As a reason not to
use this feature when filing the following answer was given “I do not see
any benefit in it” by the 12 %, who did not use the automatic date stamp.
When re-finding with tagstore 28 % found the date stamp partially useful
and sometimes used these navigational folders, 43 % never used these nav-
igational folders, 29 % did not find it useful and nobody rated this feature
as very useful when re-finding with tagstore.
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Figure 6.35.: MG: Did you use the expiry date feature?

6.3.9. Expiry Date

The expiry date feature was used by only 25 % of MG users and 12 % did
not even know about that feature. For detailed percentages of the answers
see Figure 6.35. Answer other included the statement, that the feature had
not been used yet, but might prove useful in the future. Those 12 %, who
did not know about the expiry date feature, might have used it, but only for
unimportant items. Even though one would assume, that there is a great
need for automatic file management, regarding all the unused files people
keep on their computers, people do not seem to trust an automatic process
to deal with their files. It seems, that users, at least the MG users, value
their items very much and are reluctant to trust a program with the process
of deleting items, although tagstore only moves items and does not really
delete them. This effect of highly prized file collections was already men-
tioned in Boardman and Sasse (2004) and may be a general phenomenon.

6.3.10. Tag Completion

The tag completion feature was used by 74 % of MG members, 13 % pre-
ferred the tag cloud and 13 % found it rather disturbing, see Figure 6.36.
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Figure 6.36.: MG: Did you use the tag completion feature?

6.3.11. Assistant and Help

The tagstore Assistant and Help did not elate test persons. Some users
found the help pop-ups annoying and often closed them without reading
them. Users would have rather preferred a more unintrusive approach,
where they can open the help, when they need it. Nevertheless, some did
benefit from the offered help.

37 % read the information contained in the assistant carefully and 63 % at
least skimmed through it. Nobody did not read it at all.

37 % thought, that the help information helped them very much, but 50 %
only closed it, when it opened automatically. 13 % said, that they did not
like the help pop-ups.

6.3.12. MG: Future usage of tagstore

Users were asked, if they will continue using tagstore after the test. 75 %
answered yes and 25 % answered no. The following reasons were given for
the answer no: not helpful, does not work properly, does not start automat-
ically anymore, no additional value.

The 75 %, who will continue using tagstore, will be using it for the follow-
ing kind of files: 50 % downloads, 30 % file collections, 20 % project files.
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Figure 6.37.: MG: What kind of problems were you experiencing with tagstore?

75 % of MG users would recommend tagstore and 25 % would not. Reasons
for answer yes included: helped me adapting my folder structure, helps
organizing the chaos, helpful when re-finding items, less overhead than
desktop search, helpful for chaotic users. Reasons for answer no included:
too cumbersome, too much additional work, not self-explanatory, no good
design, no benefit.

6.3.13. Problems

After the final week users were asked, which problems they experienced
with tagstore. Figure 6.37 shows the different categories of problems and
their percentage. Option other included: tagstore Manager sometimes did
not open, I replaced my PC and had to install twice, problems with exe
files, tagstore did not run automatically.

6.3.14. Suggestions for Improvement

To obtain some information about which improvements might raise user
acceptance of tagstore, test persons were asked for some suggestions of
improvement. The following answers were given:

• better design
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• fewer pop-ups
• special characters in file names should not pose a problem
• bug fixing
• additional GUI (Graphical User Interface) for re-finding items

Test user were asked for suggestions for improvement regarding the test
methodology as well and these were the answers:

• different questions every week would be better
• more and more detailed instructions (for example a task list to be

executed)
• test with multiple operating systems
• extended test time
• less questions

6.4. Comparison of the Questionnaires Over Time

This part of the evaluation was done for MG only, because only for this
user group, data for all three weeks were available. The usage of desktop
search engines was not evaluated because it was only used once in week
one by one test person and then never again.

6.4.1. Filing with tagstore

Figure 6.38 shows how many files were approximately filed each week. In
week two filing usage was highest and in week three lowest, according to
the figure. In week one the rating for the helpfulness of tagstore when filing
items was lowest (see Figure 6.39). Maybe this is because of the initial prob-
lems, which some users experienced in the beginning and the unfamiliarity
of the interface.
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Figure 6.38.: MG: Number of filed items

Figure 6.39.: MG: How useful is tagstore when filing items?
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Figure 6.40.: MG: How often did you open/re-find items in tagstore?

6.4.2. Re-finding with tagstore

Figure 6.40 shows the usage of the tagstore structure for re-finding items
over the weeks. Re-finding was most used in week three and least in week
one. No members of MG used tagstore on a daily basis for re-finding. On
the days, when tagstore was used, most test persons used it only sporad-
ically. Approximately a quarter of MG members used it various times a
day. According to Figure 6.41 the usage of the central storage folder for
re-finding increased over the weeks. This might be, due to the restrictions
of file operations (it is not possible to copy, delete, rename items) in the
TagTrees structure. As can be seen in Figure 6.42 the majority of MG test
users (minimum 50 %) chose associative navigation at least sometimes for
re-finding items. Users seem to combine advantages of both methods, us-
ing either a remembered path or associative navigation. Ratings for the
helpfulness of tagstore for re-finding items were best after the second week
(see Figure 6.43).
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Figure 6.41.: MG: Users who used tagstore for re-finding at least once: How often did you
open items from the central storage?
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Figure 6.42.: MG: Users who used tagstore for re-finding at least once: Which paths did
you choose to your items in your navigational structure?
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6. Results

Figure 6.43.: MG: Users who used tagstore for re-finding at least once: How useful is
tagstore when re-finding items?

Figure 6.44.: MG: Did you re-tag items?
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Figure 6.45.: MG: Why did you re-tag items?

Figure 6.46.: MG: Did you edit tags?

107



6. Results

Figure 6.47.: MG: Why did you edit tags?

6.4.3. Re-tagging and Editing Tags

Figure 6.44 shows if the re-tagging feature was used. Re-tagging was most
used in week one and least in week three. Maybe this is because users de-
veloped their tag vocabulary in the beginning and had it more or less fin-
ished at the end of the test. Figure 6.45 shows the reasons for re-tagging. In
week one the edit tags feature was not known to all users, but that changed
in week two. Nevertheless this feature was hardly ever used. Reasons for
editing tags are shown in Figure 6.47.

6.4.4. Tag Cloud

The rating of the tag cloud over the time is shown in Figure 6.48. The
rating did not vary much over time. Rating insufficient was never selected.
Rating very good was never selected either, so there is still some room for
improvement.
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Figure 6.48.: MG: How do you rate the tag cloud?

6.4.5. Additional Value of tagstore

Ratings for the additional value of tagstore improved over time, but after
the third week some users still could not see any additional value for them.
One reason that was given by one of these users was, that the user’s per-
sonal folder structure was very well structured and very familiar, so there
was no need for an additional structure. After three weeks most users had
decided on whether or not they would continue tagging their items, as can
be seen in Figure 6.50. After week three the majority of MG members was
convinced, that tagstore was worth the additional tagging effort.

6.5. Test Diary

In this section diary entries from all 18 test users and all three test weeks
are presented. No differentiation was made between group MG and GA,
as it would not have changed the results. Diary entries were evaluated and
categorized in four different categories: installation issues, software issues,
usability issues and recommendations for improvements. Entries that did
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Figure 6.49.: MG: Compared to your traditional structure, does tagstore provide any ad-
ditional value?
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6.5. Test Diary

Figure 6.50.: MG: Is the additional value worth the additional effort when filing with
tagstore?
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not fit into one of the categories are summarized under miscellaneous.
Each finding is listed under the corresponding section. The reporting users
are listed in parentheses. TP means test person and the number gives the
unique number of the test person.

6.5.1. Installation Issues

The following issues were reported by users during installation of tag-
store:

• installation of tagstore had to be in the root directory (TP02, TP19)
• tagstore had to be installed twice before it worked (TP20)

6.5.2. Software Issues

The following tagstore issues were reported by users:

• tagstore cannot handle folders, which are named beginning with an
underline (TP01)

• an exe file could not be tagged or re-tagged (TP14)
• files, which do not exist in the central storage folder any longer are

still shown in the tagging window or re-tagging list of tagstore Man-
ager (TP03, TP15)

• detection problems with pdf files containing the letter ß. These files
are not detected, when filed. Only when other files are filed, those
files appear in the tagging list as well. (TP04)

• when printing a file to pdf, tagstore opens not before the file is stored
(TP16)

• problems with CAD interaction (TP16)
• Solid Edge cannot handle the file links (TP16)
• Autostart of tagstore did not work (TP15)
• tagstore does not work (anymore) (TP13, TP15)

The following software problem was reported by users:
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• I could not finish a questionnaire because of a software bug of the
limesurvey software (TP09, TP19)

6.5.3. Usability Issues

The following tagstore usability issues were reported by users.

• tagstore and tagstore Help are opened in the background (TP03, TP18)
• when the tagging windows opens no item is selected, which is espe-

cially troublesome for re-tagging. Users assume the item to be auto-
matically selected, because they have chosen it already in the tagstore
Manager. (TP10)

• re-tagging does not work all the time (TP10, TP14, TP15)
• tagstore menu entry is not marked as new in the program menu

(TP03)
• tagstore Manager contains too much information, many test users do

not read it (TP03, TP16)
• due to information overload (see previous finding), it is not obvious,

where items have to be filed or where those items can be re-found
(TP03, TP15)

• too many windows pop up, users are overwhelmed (TP03)
• tagstore Manager button Save is misleading, because it closes the

Manager (TP02, TP03)
• changes in the store configuration, for example for date stamps, re-

quire a restart of tagstore, which is not obvious to users (TP02, TP03)
• some users describe the tagstore Manager help as presumptuous (TP03)
• when tagging more than one file, old tags remain in the tag-line and

are marked like they can be overwritten, but new tags are added at
the end of the line (TP07)

• tagging window opens when automatic backup is executed (TP13)
• it is not transparent to users if tagstore is running / working (TP13,

TP15, TP19)
• restart of tagstore requires a system reboot, as users do not know

about the Restart tagstore program menu entry (observation of author)
• the tagstore entry in Autostart is not created on English versions of

Windows (TP19)
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• when re-finding items through TagTrees, it is not possible to copy,
extract (*.zip files) or email items, because only shortcuts/links are
saved there. For copying items the central storage folder has to be
used. A major advantage of tagstore is lost. (TP06, TP14)

• tagstore does not recognize wmv files (TP01)
• tagstore recognizes Google sketch up models only after restart of tag-

store (TP01)
• temporary created files (for example lock files) trigger tagstore as well

(TP01, TP06)
• Autostart of tagstore does not work (TP06, TP15)

6.5.4. Recommendations for Improvement

The following recommendations for future improvements of tagstore were
made:

• security check, if folder for a new store is empty and prompt, if it is
not (TP02)

• add a new button to tagstore Manager, so there are two buttons, one
Save and close and one Close without saving (TP02)

• integration into Windows Explorer (TP09)
• tagging via context menu (right mouse button), adding new tags as

optional function (TP09)
• import function for folders, folder names should be imported as tags

(TP04)
• an integrated search GUI for tagstore would be helpful (TP15)
• highlighting most used tags in TagTrees structure (TP06)
• add number of contained items to each folder in TagTrees (TP06)

6.5.5. Miscellaneous

• when filing a lot of files, there will be too many folders, TagTrees
become confusing (TP06, TP16)
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Figure 6.51.: MG: Average number of tags per item

• advantage of tagstore mainly for files that do not fit into well de-
signed folder hierarchies, for other files conventional folder hierar-
chies provide a better overview (TP16, TP20)

• the central storage folder is a huge container for all sorts of files, that
may become confusing (TP06)

6.6. Results from the store files

The tagstore store files provide objective data for filing items with tagstore.
Those files were collected and analyzed. This section presents the findings
of this analysis. This analysis was done for the main group (MG) only. Not
every member of GA did return the log files and many of them contained
not enough information to be of any value for a statistical evaluation.
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Figure 6.52.: MG: Average number of tags per item

6.6.1. Tags per Item per Test User

The tag/item ratio or tag/resource ratio, as it was called in Körner et al.
(2010), was identified by Körner et al. (2010) to be the most accurate auto-
matic measure for distinguishing categorizers (users who categorize items
using tags) and describers (users who describe items using tags). Therefore
the tag/item ratio of users was analyzed. For a more detailed description
of describer and categorizer see Section 1.3.

The analysis showed, that test users assigned on average 3.13 tags to an
item, with one tag being the minimum number and five tags being the
maximum number of tags assigned to one item. The median was 3.48 and
the standard deviation was 0.99. Figure 6.51 and the box-and-whisker di-
agram in Figure 6.52 show the tags per item. According to this evaluation
test persons 16 and 20 seemed to be categorizers. The other test persons
seemed to be describers.

116



6.6. Results from the store files

Figure 6.53.: MG: Number of tags

6.6.2. Total Amount of Tags per Test User

The total amount of tags was compared for all test users. TP01 and TP07

used by far the most tags and filed the most items as well, see Figure 6.53

and Figure 6.54. There is a huge interval of used tags, the maximum num-
ber of used tags was 442 and the minimum number was 57.

6.6.3. Total Amount of Items per Test User

The total amount of items filed by each test user was analyzed as well. This
analysis should provide information about the use of tagstore. Figure 6.54

shows the total amount of items filed by each test user. Six test persons
filed more than 40 files, and two less. Two test users even filed more then
100 items with tagstore. Again, there is a huge interval between minimum
and maximum. The highest number of filed items was 137 and the lowest
was 17.
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Figure 6.54.: MG: Number of filed items

6.6.4. Tag Length per Test User

Figure 6.55 shows the average tag length for each user. The average tag
length of all test users was 7.7 characters per tag name. The median was
7 and the standard deviation was 3.1, see the box-and-whisker diagram in
Figure 6.56. The minimum tag length was one character and the maximum
was 24 characters.

This analysis showed, that some users generally prefer shorter tag lengths
and others prefer longer tag lengths. Users 4 and 15 usually used tags with
an average of at least eight characters. TP14 used the shortest tags with on
average less than six characters.

6.6.5. Tag Variety per Test User

For this evaluation the unique tags and their use were analyzed for each
user. The purpose of this analysis was to illustrate the vocabulary problem
(for more information on the vocabulary problem see Section 1.3). Do used
tags vary much or are they quite similar? Similar tags, that could have been
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Figure 6.55.: MG: Average length of tags

Figure 6.56.: MG: Average length of tags
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Figure 6.57.: MG: Tag re-use for TP01

merged into one, were settings and the German word for it Einstellungen.
Other pairs were manual, user guide and the German word Handbuch, pro-
gram and programs, system-fussabdruck and system-fußabdruck, tutorial and
howto.

The vocabulary between test persons differed very much. Only tags like
the automatic date stamp and general categories, for example picture, were
used by more than one user. Categorizing tags like video, picture, food were
used more often than others. Many tags, which were used only once, were
tags describing the content of the specific file.

6.6.6. Tag Re-use per Test User

The purpose of this analysis was to illustrate the vocabulary problem as
well. The re-use of tags was analyzed for every test user. The Figures 6.57,
6.58, 6.59, 6.60, 6.61, 6.62, 6.63 and 6.64 show how many tags have been used
once, twice, thrice or more often by each user. Figure 6.65 shows for how
many items tags were used once, twice or more often for all MG users.
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Figure 6.58.: MG: Tag re-use for TP03

Figure 6.59.: MG: Tag re-use for TP04
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Figure 6.60.: MG: Tag re-use for TP07

Figure 6.61.: MG: Tag re-use for TP14
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Figure 6.62.: MG: Tag re-use for TP15

Figure 6.63.: MG: Tag re-use for TP16
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Figure 6.64.: MG: Tag re-use for TP20

Figure 6.65.: MG: Tag re-use
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Figure 6.66.: MG: Percentage of tags with single occurrence

The re-use of tags should be higher for categorizing users than for describ-
ing users, but results from Section 6.6.1 contradict this. Users, who seemed
to be categorizers in this section (TP16, TP20) now seem to be describers.
Their tag re-use is lower compared to the other test persons. In general it
can be said, that most items were tagged with tags, which were used either
three or four times.

6.6.7. Tags Used Only Once per Test User

Figure 6.66 illustrates how many tags were only used once by each test user.
It illustrates another part of the vocabulary problem. Users tend to assign
too many different words with the same meaning. The number of not re-
used tags should be higher for describers than for categorizers. According
to this categorization TP07, TP14 and TP16 may be categorizers, they used
less than half of their tags only once. All other test users had at least 50 % of
once used tags. This result partly proved the results of Section 6.6.1, where
TP16 was also identified as a potential categorizer, and partly contradicted
it, because TP07 and TP14 were potential describers in this section. These
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Figure 6.67.: MG: Normalized average tag re-use

contradicting results show, that it is not easy to categorize user behavior by
means of a few figures.

6.6.8. Normalized Average Tag Re-use per Test User

For this analysis the average tag re-usage was normalized to the items
tagged by each user. Then the values were compared in Figure 6.67. Fig-
ure 6.68 shows the same data in a box-and-whisker diagram. TP20 had by
far the highest rate of tag re-use (50 %), TP14 had a rate between 10 % and
20 %. All other users had a rate below 10 %, which means, they had many
tags, which they used only once.

The normalization process was executed as follows: x = number of use of
tag1 for a TP, y = number of use of tag2 for a TP, etc. The average use per
TP is the mean value of x, y, etc. This mean value for each TP was then
divided by the number of items each TP had in the store.

tag use1...n(TP) = number of use of tag1...n(TP) (6.1)

Normalized average tag re-use =
Mean value(tag use1...n)

items(TP)
(6.2)
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Figure 6.68.: MG: Normalized average tag re-use

6.7. Comparison with laboratory tests

Before this field test two laboratory tests were conducted with tagstore.
Most parts of these laboratory tests (De Vocht et al., 2012; Harzl et al.,
2012) were not comparable, but some were. These parts will be evaluated
in this section.

6.7.1. Log files

Evaluation of the log files showed the following values for characters per
tag name and tags per file, see Table 6.4. Characters per tag do not vary
much between the tests, but the number of tags is higher for the field test
than for the laboratory test. Possible reasons may be, that users tag their
own items in more detail, or that test users wanted to finish the laboratory
tests fast.
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Test Characters per tag Tags per file
De Vocht et al. (2012) 7.6 2.7
Harzl et al. (2012) 7.5 2.2
This field test 7.7 3.13

Table 6.4.: Comparison of log file results for different tagstore tests

6.7.2. Feedback

User feedback was not directly comparable, because the questions and/or
possible answers were different. Nevertheless, some similar questions were
selected for comparison.

In De Vocht et al. (2012) the average mark for filing with tagstore was 4.61

on a scale of six (very good) to zero (very bad). The average mark for re-
finding on the same scale was 5.06. The average mark for “Would you use
tagstore on your own computer?” was 4.44 on a scale of six (yes, definitely)
to zero (no, never).

Harzl et al. (2012) showed a preference for tagstore as well. After the filing
task 88 % of test users would have used tagstore on their own computer and
after the re-finding task (three weeks later) 63 % would have used tagstore
on their own computer.

After this field test 75 % of MG members answered, that they will continue
using tagstore, which is between the values of Harzl et al. (2012) after filing
and after re-finding. The average mark for filing with tagstore was 2.7 on a
scale from one (very helpful) to five (very unhelpful) and for re-finding it
was 2.4 on the same scale.

For further details on the two laboratory tests see De Vocht et al. (2012) and
Harzl et al. (2012).
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6.8. Summary

In the course of this field tests many more software bugs and usability
issues were found by test users, than during the laboratory tests. Maybe
because, test persons had more time and freedom of use with tagstore.
These problems may have caused a little bit less positive ratings for tag-
store, but provided very important insight on room for future improve-
ments. It became obvious that the installation process has to be improved
and tagstore has to become more self-explaining, because users rarely read
instructions carefully and often did not watch instruction videos. A more
self-explaining approach would have avoided many problems experienced
by test persons. Better integration in future operating systems seemed to
be a big issue for user acceptance as well. Users expected additional func-
tionality to be integrated seamlessly into their operating system and to
support all of their processes. Another important issue for improvement
was the use of file operations apart from opening an item. Users expected
to be able to copy, delete, rename or email an item in TagTrees, but that
was only possible in the central storage folder.

Even though field test users experienced way more problems (for exam-
ple installation problems) with tagstore than laboratory users, tagstore was
able to convince them, that better ways of storing and retrieving items,
than the usual folder structure, exist. Over the three weeks on average 67 %
of MG users believed tagstore to be partially to very helpful when filing.
Re-finding was rated even better. Over the three weeks an average of 77 %
of MG members rated tagstore as partially helpful to very helpful when
re-finding items. 72 % of MG test persons see maybe some to very much
additional value in TagTrees compared to their usual folder structure and
the percentage of MG users, who thought, that the additional tagging work
is worth the effort, increased from 38 % after the first week to 63 % after
the final week. Three quarters of MG members will even continue using
tagstore. This is impressive, given the fact, that tagstore is a research soft-
ware, including various software problems and usability issues, and not a
commercial product. Those software problems were one reason why 25 %
will not continue using tagstore. Another reason was, that these users saw
no additional value in tagstore. Their current file structure was already so
adapted to their needs, that they had no use for an additional method.

129





7. Lessons learned

Lessons learned for the future improvement of tagstore were already de-
scribed in the previous chapter, therefore, this chapter will focus on the
lessons learned about field testing.

7.1. Recruiting

You can’t get enough.

Tests involving test users are challenging in many ways. First of all, one has
to have a huge pool of possible test users, because only a little fraction will
spend time and energy on a long-term test. When special criteria have to be
fulfilled (for example a specific operating system) the pool has to be even
larger, because not all possible user will match those criteria. The amount
of actual test users should always be considerably larger than the minimum
amount necessary for the study. Some users may quit the test at any time,
even when they have already invested a lot of time. This test serves as a
good example, 28 people filled in the background questionnaire, 22 test
users started the test, but only 18 finished it. One reason may be, that users
had to do much additional work, apart from using the software. They had
to fill in many questionnaires and had to keep a test diary as well. Another
reason may be lack of time.

7.2. Communication

Keep it small and simple.
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Another challenge is communication with test users. During the field test it
became obvious, that written information cannot completely replace direct
oral communication. There is no way of making sure everyone understands
the given information, the way it is intended.

Although all users were provided with the same carefully prepared writ-
ten information and introduction videos, some had problems installing and
using tagstore and others had not. Through direct email communication it
became clear, that various problems users experienced with the installa-
tion or usage of tagstore, resulted from not reading or not understanding
the given information. One reason may be, that people did not read all
the given information due to information overload. This was not consid-
ered enough, when developing the tagstore assistant, help and other test
material. Important information was overlooked by test users and led to
frustrating experiences. Another reason might be, that the given informa-
tion was not clearly enough phrased.

Another interesting observation was, that many users were reluctant to ask
for help. Although help was offered many times, hardly anyone took the
opportunity to ask direct questions. Test users rather entered their ques-
tions in the weekly questionnaire, than contacting the author via email or
Skype.

For future tests the mantra for creating test material should be “Keep it
small and simple” to avoid information overload. Additionally an initial
personal meeting should be arranged. This would reduce installation and
usage problems, due to not utilized information. A personal meeting also
establishes a personal relationship, which can help preventing people from
quitting the test (see Section 7.4). Additionally, a personal relationship
could help reducing the inhibition threshold for users to directly contact
the testing team.

7.3. Methodology

Take your time.
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7.4. Reliability

In retrospect the three week testing period was too short. It took users too
much time to install tagstore and to answer the weekly questionnaires. A
lot of reminders were necessary to get all users to fill in the forms. Future
tests should aim at an even longer period of time, with more time between
questionnaires, and involve a larger group of test users.

7.4. Reliability

Take people you know or people you pay.

Reliability of test users was a huge issue for this thesis, because many users
quit the test shortly before the test start and some even quit the test mid-
time. Of originally 28 users, who agreed to participate in this test only 22

actually started the test and 4 users left the test mid-time. This leaves the
18 test users, who participated in the test. However, 10 did only some parts
of the test and 8 participated in all parts of the test. Only for these 8 users
all evaluations could be conducted, because only for these users all data
were available.

Possible solutions for a lack of reliability can be, providing the users with
some sort of incentive or hiring test users, who are personally connected to
the test team. However, both solutions have some drawbacks. Payment can
attract people, who are not interested in the topic of a study, and provide
useless or biased information. Additionally one has to raise the money
for the payment. Hiring friends and family as test users, comes with the
drawback of possible courtesy feedback. People may give better feedback,
because they do not want to disappoint friends or family members.

7.5. Summary

Based on the experiences described in the previous sections, the following
suggestions for the realization of a field test were derived.

1. Develop automatic logging mechanisms.
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7. Lessons learned

2. Do a lot of testing of these mechanisms on various operating systems.
3. Develop automatic tools analyzing the log files.
4. Keep additional work for users at a minimum. This keeps their focus

on the actual test object and can help preventing people from quitting
the test.

5. Revise your instructions and information material over and over again.
It cannot be clear and simple enough.

6. Have some critical users with no knowledge of the tested object do
pre-tests of everything.

7. Revise your test material again.
8. Contact as many possible test persons as possible. Often only a quar-

ter or less replies, when asked to actually participate in a test.
9. Try to start with as many users as you can get. The smaller the group

size, the more backup users might be needed, because every person
counts. For larger groups fewer backup users should be necessary.

10. Recruit people you know or people you pay or be prepared for (higher)
drop-outs.

11. Give users more than enough time to fill in a consent form and initial
questionnaires.

12. If possible, plan a personal meeting before the test start, where every-
thing is explained. Show them how to install and use the test object.
If necessary, show them how to return logging data to you. Give them
the opportunity to pose questions.

13. If possible, plan twice as much testing time as needed. People often
have other liabilities and not enough time to work with your test
object. Give them more than enough time to do so.

14. During the test constantly ask users, if they need help or have some
questions. Read their test diaries, if available, and address problems
or questions, noted in it.

15. Plan enough time between test end and beginning of the evaluations.
Test users will take some time to return all data to you.

16. If possible, plan a personal meeting after the test end to thank your
test users and to celebrate.
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8. Summary and Outlook

The development and execution of a long-term evaluation of a software
called tagstore were described in this thesis. The basic idea behind Tagtrees,
and tagstore, a new approach for PIM (Personal Information Management),
were described in Chapter 2. Additionally, configurations, features and lim-
itations of tagstore were described in this chapter. With tagstore, naviga-
tional hierarchies are created automatically, based on the tags provided by
a user. Re-finding items is possible through various paths and associative
navigation. Users do not have to memorize their exact item locations any-
more.

As theoretical part of this thesis, several previously conducted field tests
were analyzed and described in Chapter 3. The analysis of those papers
built the foundation of the test methodology for this field test. They in-
spired the use of a test diary and the classification of field tests according
to their test time and size.

The actual test methodology was described in Chapter 4. All the prelim-
inary work, such as creation of videos, development of a logging mecha-
nism, pre-test etc. and the methodology for the actual field test were de-
scribed there. The subsequent chapters presented the results of the field
test. Chapter 5 described the results of the initial background questionnaire
and Chapter 6 presented the results from all other questionnaires and the
results from the log files. All evaluations were done for a main group of
users, who finished all parts of the test, and some evaluations were done for
all users, who did a specific part of the test as well. On the one hand results
show large room for improvements, regarding software bugs and usability
issues, on the other hand overall user feedback was nearly as positive as
for two previously conducted laboratory tests. Feedback might have been
better, if software and usability issues were less frequent and tagstore were
better integrated in operating systems.
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8. Summary and Outlook

Based on evaluation of papers in Chapter 3 and the experiences gained
during this field test, some suggestion for the execution of field tests were
established in Chapter 7. This chapter also contains lessons learned regard-
ing interaction with test users.

Currently tagstore and TagTrees are a promising approach for new PIM
concepts, but far from being a fully functional software. Before future re-
search can be done with tagstore, all existing bugs should be fixed, as these
bugs may influence user experience and feedback. This is especially true
for field tests, where users have to install and configure the software them-
selves. Additionally some suggestions for improvement from Chapter 6

should be implemented in tagstore as well. Future research should aim at
even longer testing times and more test users. To collect additional, objec-
tive data the logging mechanism for re-finding should be fixed or a new
one should be developed. These objective data would provide a greater
insight into re-finding habits and use of PIM in general and could help
improving existing PIM technologies and developing new ones.
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Figure A.1.: The tagstore website for the field test, page one
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Figure A.2.: The tagstore website for the field test, page two, part 1/2
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Figure A.3.: The tagstore website for the field test, page two, part 2/2
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Figure A.4.: The tagstore website for the file collector, page one
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Figure A.5.: The tagstore website for the file collector, page two
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Vertraulichkeits- und Einverständniserklärung 

 
Danke, dass Sie an unserer Studie teilnehmen. Bitte beachten Sie, dass Ihnen unter 

Umständen vertrauliche Informationen zuteil werden und dass Sie diese nicht weitergeben 

dürfen. 

Wir versichern Ihnen, dass ausschließlich Ihre Verwendung von tagstore (ablegen) 

mitgeloggt wird. Es werden dabei weder Aktionen mitgeloggt, die nicht tagstore betreffen, 

noch wird der Inhalt Ihrer Dateien ermittelt. 

 

Bitte lesen Sie die untenstehende Einverständniserklärung und unterschreiben Sie an der 

dafür vorgesehenen Stelle. Vielen Dank. 

 

 

Ich erkläre, keine Informationen aus der Studie an Dritte weiterzugeben. 

Folgende Daten werden im Zusammenhang mit der Studie von tagstore mitgeloggt und ich 

erkläre mich damit einverstanden: 

• Datei- und Ordnernamen, die in tagstore abgelegt werden 

• Alle in tagstore eingegeben Daten (Tags, Zeitstempel, Itemnamen) 

 

 

Ich gebe die Erlaubnis, diese Daten für Lehrzwecke und im Rahmen wissenschaftlicher 

Forschung anonymisiert zu verwenden und zu veröffentlichen. 

 

Nicht mitgeloggt werden: 

• Inhalte der Dateien und Ordner, die in tagstore abgelegt werden 

• Alles im Dateisystem, was außerhalb der tagstore-Ordner passiert 

• Alle Anwendungsaktivitäten, die in Windows und Ihren Anwendungsprogrammen 

(außer tagstore) passieren 

 

 

Ort, Datum: _______________________ 

 

 

Name: ______________________________________________________________ 

 

 

 

Unterschrift:__________________________________________________________ 

 

 

Adresse:      Faxnummer: 

Karl Voit      +43 (0) 316 873 – 5706 

Institut für Softwaretechnologie    

Technische Universität Graz     Email: 

Inffeldgasse 16B/II      annemarie.harzl@student.tugraz.at 

8010 Graz 

 

Figure A.6.: Consent and confidentiality form
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Figure A.7.: Background questionnaire, welcome page

Figure A.8.: Background questionnaire, page one
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Figure A.9.: Background questionnaire, page two
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Figure A.10.: Background questionnaire, page three, part 1/3
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Figure A.11.: Background questionnaire, page three, part 2/3
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Figure A.12.: Background questionnaire, page three, part 3/3

Figure A.13.: Background questionnaire, page four
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Figure A.14.: Background questionnaire, page five
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Figure A.15.: Background questionnaire, page five, additional questions, part 1/2
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Figure A.16.: Background questionnaire, page five, additional questions, part 2/2

Figure A.17.: Background questionnaire, page six
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Figure A.18.: Background questionnaire, page seven

Figure A.19.: Background questionnaire, page eight
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Figure A.20.: Background questionnaire, page eight, additional questions, part 1/3
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Figure A.21.: Background questionnaire, page eight, additional questions, part 2/3
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Figure A.22.: Background questionnaire, page eight, additional questions, part 3/3
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Figure A.23.: Background questionnaire, page nine
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Figure A.24.: Background questionnaire, page ten
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Figure A.25.: Background questionnaire, page eleven

Figure A.26.: Weekly questionnaire, welcome page
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Figure A.27.: Weekly questionnaire, page one
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Figure A.28.: Weekly questionnaire, page two, part 1/2
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Figure A.29.: Weekly questionnaire, page two, part 2/2

Figure A.30.: Weekly questionnaire, page two, additional questions, part 1/2
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Figure A.31.: Weekly questionnaire, page two, additional questions, part 2/2

Figure A.32.: Weekly questionnaire, page three
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Figure A.33.: Weekly questionnaire, page three, additional questions
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Figure A.34.: Weekly questionnaire, page four, part 1/2

172



Figure A.35.: Weekly questionnaire, page four, part 2/2
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Figure A.36.: Weekly questionnaire, page four, additional questions
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Figure A.37.: Weekly questionnaire, page five

Figure A.38.: Final questionnaire, welcome page
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Figure A.39.: Final questionnaire, page one

176



Figure A.40.: Final questionnaire, page one, additional questions, part 1/2
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Figure A.41.: Final questionnaire, page one, additional questions, part 2/2
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Figure A.42.: Final questionnaire, page two, part 1/2

179



Appendix A. Test Material

Figure A.43.: Final questionnaire, page two, part 2/2

180



Figure A.44.: Final questionnaire, page three, part 1/2
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Figure A.45.: Final questionnaire, page three, part 2/2

182



Figure A.46.: Final questionnaire, page four
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Figure A.47.: Final questionnaire, page four, additional questions

184



Figure A.48.: Final questionnaire, page five, part 1/3
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Figure A.49.: Final questionnaire, page five, part 2/3
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Figure A.50.: Final questionnaire, page five, part 3/3

Figure A.51.: Final questionnaire, page five, additional questions, part 1/4
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Figure A.52.: Final questionnaire, page five, additional questions, part 2/4

Figure A.53.: Final questionnaire, page five, additional questions, part 3/4
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Figure A.54.: Final questionnaire, page five, additional questions, part 4/4
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Figure A.55.: Final questionnaire, page six, part 1/2
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Figure A.56.: Final questionnaire, page six, part 2/2
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Figure A.57.: Final questionnaire, page six, additional questions, part 1/2

Figure A.58.: Final questionnaire, page six, additional questions, part 2/2
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Figure A.59.: Final questionnaire, page seven
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