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Abstract
Social tagging has become very popular nowadays mainly because it is a
non-moderated and almost unrestricted process. The quality of user-generated
tag collections however is still open to question due to the ‘vocabulary
problem’, as introduced by Furnas et al. (1987). Various solutions are
presented in the literature with the aim to improve the quality of tag
collections. The purpose of this qualitative study was to examine how a useful
user-generated tag collection can be achieved. We used three broadcasts from
the BBC World Service Archive with an initial set of system-generated tags
assigned to them. These tags served as a first attempt to interlink similar
content in the archive. Twenty-four participants were asked to choose their
own tags for these broadcasts either by viewing the existing tag collection or
not. A scenario of use that articulated the motivation for tagging and a set of
guidelines for tagging practices aided them. We found that participants agreed
on which tags were useful and made them popular. Their tags were
semantically similar but differed in specificity. The analysis also showed that
people are likely to follow previous tag conventions if they can view the
existing tag collection. Therefore, recommending tags to users would limit the
overcrowding of collection and increase its focus. The system-generated tags
though failed to support people’s choices because they missed important
contextual information and only a few of them became popular. It became
obvious that users are a powerful and trustworthy resource to enhance the
metadata of the BBC World Service Archive.
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1.

Introduction
The main premise of Web 2.0 technologies is to encourage users to

contribute to web content creation, known as user-generated content. Tagging
is one of the most significant features of Web 2.0, since it allows users to
assign keywords or phrases to information objects (Farooq, 2009). Tags were
first introduced on websites that allowed users to tag URLs (delicious.com)
and photos (flickr.com). Nowadays, almost every information object can carry
metadata, which are presented in the form of tags.
Folksonomy is defined as the aggregation of tags used in a dataset. Tags
can be assigned to an information object either by its creator, e.g. the
photographer and the author, or by a whole network of users. This study
focuses on the latter condition in which members of an online community are
able to tag elements of information and these tags are visible to all other
members. This process is called social tagging.
Tags are tools that appear in three stages of the Information Journey, as
described by Blandford and Attfield (2010). They are artefacts used for
information acquisition and are likely to influence navigation on a website
(Held et al., 2012), because they provide users with many different ideas
regarding the content and the context of the information element. Tags also
function as external representations that contribute to the interpretation and
the validation of the information, or in other words to sense making (Held et
al., 2012; Farooq, 2009). By reading the tags assigned to an object, users try to
create meaning about the information contained in that and at the same time
assess its relevance to their goals. Finally, people can use the information that
11

tags convey in order to browse more content with relevant information. Social
tagging can either facilitate or obstruct information seeking and sense-making
for the reasons described in the following sections.
Tagging has become very popular and it is being adopted by a lot of
websites today. This popularity is mainly attributed to the fact that it offers
almost absolute freedom to users to select any tag they want. Just a few
restrictions are posed to taggers but in general, there is no authority control
over tags. In contrast to other classification systems, such as in libraries,
tagging has a bottom-up and non-hierarchical approach. Users tag according to
their mental models and personal assumptions (Zhang et al., 2009), without
having to think a lot about their tag selection.
Nevertheless, this freedom and lack of hierarchy has produced a critical
diversity in the type and the quality of tags. Furnas et al. (1987) have

acknowledged the problem of the large variability of language in
information systems and described it as the “vocabulary problem”. They
have argued that ‘obvious’ or ‘self-evident’ terms are almost impossible to
be found. Tags derive from users’ motivations (Marlow et al., 2006),
information goals (Fu et al., 2010), prior knowledge (Held et al., 2012) and
culture (Shirky, 2005). Therefore, tag collections feature a lot of diversity,
over-subjectivity and redundancy, which make tags ineffective for information
retrieval. In their study, Guy and Tonkin (2006) and Thomas et al. (2010)
found that almost one-third of their sample tags was dysfunctional,
inconsistent or non-sense. This is a problem with negative effects on an

online community, where all tags are visible to everyone.
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Heterogeneous opinions have been expressed in the literature regarding
whether or not folksonomies need to improve their content quality and
consistency. The advocates of improvement (Guy and Tonkin, 2006;
Thomas et al. 2010) have proposed solutions that vary from tagging system
design implications to practical guidelines that aim to lead potential
taggers. A lot of these solutions are already in use from some websites but
their efficacy is still in question.
For the purpose of this study, we applied a set of these solutions in
practice in order to examine how they influence human tagging behaviour.
We worked on the BBC World Service Archive prototype interface where
tags have a prominent position. Our research objectives were also adjusted
to the needs of this interface, as explained in the next section.

13

2.

Research objectives
Guided from the above, the main research objectives of this study were

defined as follows:
• One of our main aims was to understand the impact of tag clouds on
human tagging behaviour. We chose this design feature in particular
because it is widely used and promotes the most popular tags (see
Section 3.7). Therefore, the first research question was:
[RQ1] How does the tag cloud influence users’ tagging behaviour?
• Apart from system features, there is also a list of guidelines
proposed in the literature, which serve as educational material for
better tagging practices. We aimed to investigate how could these
guidelines be converted into tagging behaviour. Hence, the second
research question was:
[RQ2] How can the guidelines for better tagging practices, as
proposed in the literature, be translated into tagging behaviour?
We addressed the main research objectives using a prototype of the
BBC World Service Archive interface, as developed by the BBC R&D
Prototyping Team. The interface features broadcasts from the BBC World
Service Archive. The user is able to navigate through the archive by using
tags that have been assigned automatically by a system algorithm. System
tags facilitate content interlinking and save time from manual tagging
(Raimond et al, 2012) but because the process is automated, tags are
believed to have inadequacies (Raimond and Lowis, 2012). Hence, the BBC
14

team is seeking ways to encourage users to contribute to tagging in order to
improve tag quality and to facilitate information retrieval. Based on that,
the next two research objectives were shaped as follows:
• The tags assigned to the broadcasts were system-generated by a
speech recognition algorithm. The outcome of the algorithm has not
been evaluated thoroughly yet. Therefore, we aimed to investigate
the value of the system-generated tags for the users. A relevant
research question was:
[RQ3] To what extent are the system-generated tags on the BBC
World Service Archive useful to the users?
• Since the target audience of the archive is the general public, it was
difficult to specify a particular target population, but motivation
influences directly tagging behaviour (see Section 3.3). Therefore,
we provided a scenario of use in order to determine the same
motivation for our participants. We aimed to investigate how this
motivation influenced the selection of tags. As a result, our fourth
research question was:
[RQ4] How did the motivation for tagging, as it was conveyed
through the scenario of use, influence tagging behaviour?
• Finally, within this context we expected to gather a lot of insights
about human tagging behaviour. We aimed to understand if users
are likely to follow specific strategies for tagging and if they care
about consistency, what types of tags are most useful etc. Thus, our
final research question was the following:
15

[RQ5] Are there any remarkable patterns in human tagging
behaviour?
In order to address these research objectives and cover the lack of usercentred studies on tagging system research (Moulaison, 2008; Mathes,
2004), we conducted an exploratory qualitative study. In the next chapter,
we present the most significant findings in the literature that inspired the
aforementioned research questions and guided our research design.

16

3.

Literature review

3.1. Overview
In this chapter, we review studies, which present tagging systems design
attributes, investigate users’ tagging motivations and classify different types of
tags. We explore these areas because tagging system design has an impact on
taggers’ motivations (Marlow et al., 2006) and these motivations affect the
types of selected tags. For example, Zollers (2007) found that users of
Amazon.com are not motivated to tag because the website has a commercial
purpose and they only do it in order to express their opinions for products
rather than organising their content.
We also summarise the reasons that cause low quality in tag collections and
the solutions proposed for this problem. We focus on tag clouds, as they are a
widely used feature.
Finally, we present an overview of studies that examine ways to encourage
users’ participation in online communities. These insights are used in our
research design in order to create a credible scenario of use, so that
participants’ tags would derive from the same motivation.
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3.2. Tagging systems attributes
According to Marlow et al. (2006), the basic dimensions that characterise a
tagging system design are:
-‐

Tagging rights: These are related with the regulations applied on the
system. Tags might be private, free-for-all to view and edit or have
different levels of permission.

-‐

Tagging support: Taggers might be able to see other user’s tag, get
recommendations for tags or do blind tagging. The latter does not
facilitate the consistency of a folksonomy.

-‐

Aggregation: Users might be able to collectively tag an object even
by duplicating some tags. However, there are also systems that do
not allow multiple and duplicated tags to be created.

-‐

Type of object: Any object featured on the web can be tagged, but
the nature of this object influences the type of selected tags.

-‐

Source of material: The tagged material is either provided by the
system, as in the case of the BBC World Service Archive, or is
shared from an external host, like Youtube.com.

-‐

Resource connectivity: Resources on the system can either be
linked, grouped or share no connection, regardless of the tags
assigned to them.

-‐

Social connectivity: Users of the system can either be independent
or connected with fellow users, so as to share the feeling of an
online community.

Tagging system designers should decide on all these factors, because
system attributes influence directly users tagging behaviour.
18

3.3. Users’ motivations in tagging
Marlow et al. (2006) conducted one of the first studies on users’
motivations for tagging. After analyzing the tagging behaviour of randomly
selected FlickR users, they found that tags derive from personal needs and
social interests. Therefore, motivations can be categorized into two high-level
classes: organizational and social. The former arises from the use of tags as
an alternative way to structure their information resources; users who are
motivated by this task may attempt to develop a personal standard and use
common tags created by others. The latter expresses the communicative nature
of tagging.
According to the authors, possible incentives for tagging can be
summarised in the following:
•

Information retrieval: Users tend to tag elements because they find
it as an easy and quick way to classify their information resources.
In that case, tags serve as reminders, which facilitate retrieval in
future searches.

•

Contribution and sharing: Users tag because they think it is a way
to share their view with known or unknown audiences.

•

Attract attention: Users add tags to their resources because they
hope to get exposure by getting other people viewing their content.
For instance, tag clouds that represent popular tags and attract
viewer’s attention, give an extra incentive to people to contribute to
tagging.

•

Play and competition: Users tend to create tags, which are in
accordance with internal or external rules and conventions. Internal
19

rules are posed by the system, whereas the users create external
rules informally. Some systems offer rewards to users who own
many and popular tags.
•

Self-presentation: By adding keywords under information objects,
people feel they leave their marks on those objects. For example, a
concert picture created by this motivation could be ‘I was there’.

•

Opinion expression: Through tagging users feel that they share their
personal values and opinions with fellow members of the
community. Tags that contain adjectives are examples of this
motivation.

Zollers (2007) examined a sample of tags from Last.fm and Amazon.com
websites. Since tagging in these systems is a collaborative process, user
incentives fit under the ‘social’ dimension as defined by Marlow et al. (2006).
Zollers (2007) has also proposed that users tag in order to express their
opinion for or against a resource. Moreover, she found that many tags were
long and sarcastic, because they referred to their creator’s performance and
their aim was to attract and challenge other users. Finally, she highlighted a
trend,

which

was

‘tagging

for

activism’,

e.g.

the

campaign

‘DefectiveByDesign’.
Ames and Naaman (2007) performed a qualitative study with semistructured interviews in order to understand users’ motivation for tagging.
They built on the findings of Marlow et al. (2006) and presented a more
consolidated taxonomy of motivations. Therefore, they identified two basic
dimensions, which are ‘sociality’ and ‘function’. Both dimensions have two
levels, which are ‘self’ and ‘social’ for ‘sociality’, ‘organisation’ or
20

‘communication’ for ‘function’. Tags under the ‘self’ category are for personal
use. The combination of ‘self’ and ‘organisation’ emerges when users tag in
order to retrieve information later, whereas ‘self’ and ‘communication’
combine when tagging is aiming to add context to an artefact, e.g. add location
to a picture. ‘Social’ and ‘organisation’ motivation appears when users tag
their objects in order to attract fellow users’ attention and promote their
objects to the public. Finally, ‘social’ and ‘communication’ combination
occurs when people add contextual tags to communicate their objects to the
public. The authors concluded that organisation for the general public is the
most common motivation for tagging, followed by the organisation for
oneself. Nov et al. (2008) confirmed this argument by performing a
quantitative study.

3.4. Types of tags
Moulaison (2008) proposes a high-level classification for tags, which is
based on user’s motivations. More specifically, the exo-tags are tags created
for personal use only, whereas the endo-tags aim to be re-used from other
members of the online-community.
Golder and Huberman (2006) conducted an empirical study on
‘delicious.com’ tagging system by analysing random sample of tags. They
identified seven functions of tags, some of which are for personal use whereas
others might be relevant to a group of users. These functions are summarised
as follows:
1. Tags identify what the topic is about, e.g. ‘movies’ and ‘music’.
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2. Apart from the topic, tags also identify the type of the tagged object,
e.g. a picture, a post, a book etc.
3. Tags identify who owns the tagged content, e.g. ‘Georgios
Maninis’.
4. Some tags do not standalone but refine existing categories.
Numbers are regularly used for this type of tags, e.g. ‘10’ used to
explain the tag ‘top’.
5. Tags are used to describe qualities or characteristics. Tags of this
type are often adjectives.
6. Tags are used for self-reference. These types of tags often begin
with ‘my’, e.g. ‘my books’ or ‘my music’.
7. Tags are used to organize elements of a particular task, e.g. all
elements under the tag ‘to Print’ must be printed.

Xu et al. (2006) also analysed a sample of tags on My Web 2.0 website and
classified them in five categories as follows:
1. Content-based tags, which describe the content of a tagged object or
the categories that object fits in, e.g. ‘music’.
2. Context-based tags, which represent the context in which the object
was created. Most common tags of this type include location and
time, e.g. ‘Glastonbury Festival’ and ‘2011’.
3. Attribute tags, which yield attributes of an object that might not be
presented in the content, e.g. the author’s name of a blog post.
4. Subjective tags, which are created in order to express personal
opinion as proposed by Marlow et al. (2006) and Zollers (2007).
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5. Organizational tags, which are created for personal reasons and
mainly to help the achievement of certain tasks, e.g. ‘to read’.
However, apart from their creator, these tags are not useful for other
users.
It is obvious that the aforementioned classifications share great similarities
and their findings derive from observation and analysis of tags as they appear
on various websites.

3.5. Reasons for poor tag quality
As mentioned in the Introduction, tagging is often ineffective for
information retrieval, mainly because the quality of tag collection’s
vocabulary is low.
Various reasons that reduce the quality of tags have been identified in the
literature. Noruzi (2007) summarised them in four categories. Firstly, taggers
use plurals or singulars without any convention. However, most common
search engines nowadays recognise this fact. Secondly, a single word might
carry various meanings whereas thirdly, different words might have similar or
the same meaning. This polysemy and synonymy respectively might cause a
search engine to show irrelevant results. Furthermore, users tag with different
depth of specificity, e.g. from ‘cod’ to ‘fish’.
Guy and Tonkin (2006) and Mathes (2004) articulated some additional
reasons. Misspelling of words can make tags non retrievable, whereas
acronyms are not clear to all users, e.g. ‘UCL’ instead of ‘University College
London’.

Taggers

also

create

compound

words,

e.g.

‘UniversityCollegeLondon’, which are not easily readable and recognisable
23

from all search engines. There are also people who tag with only themselves
in mind and therefore, they use very personalised tags, such as
‘mylovelyflatmates’, which have no value for the community. Marvasti and
Skillicorn (2010) concluded that taggers have only a small set of tags that use
frequently and precisely. Most tags are not used consistently even if they refer
to similar topics because taggers do not reflect on their previous tags. This
results in tag redundancy, e.g. ‘blog’, ‘blogs’ and ‘blogging’.

3.6. Implications for tagging quality improvement
A body of literature is devoted on proposing solutions for tagging quality
improvement. Guy and Tonkin (2006) and Thomas et al. (2010) review these
studies and they have classified the solutions in two main categories.
Solutions of the first category are aiming to educate users by providing
guidance towards a coherent and effective formation of tags with a set of

guidelines, heuristics or checklists. These guidelines can be summarised as
follows:
•

Users should bear in mind that tags are both for personal and social
use.

•

Users should use both specific and general terms to describe their
objects.

•

Users should group phrases following conventions of the specific
community, e.g. by putting either a period or an underscore.

•

Users should try to include synonyms of their tags, so as to increase
the possibilities of retrieval.
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•

Users should observe tagging behaviour of fellow community
members.

• Plurals should be used to indicate categories of objects, e.g.
‘fruits’ instead of ‘fruit’.
• Capital letters should only be used when it is the norm, e.g. to tag
the name of the city. Otherwise, tags should include lower case
letters.
• According to Furnas et al. (1987), the primary incentive for users
to follow such guidelines and conventions would be a more
efficient retrieval of the information they are looking for.
Additionally, instead of putting the burden to the users to improve the
quality of tags, efforts for improvements can also be made towards improving
tagging systems’ intelligence. Sen et al. (2007) have investigated the
influence of the most popular tags on the community as a whole. They have
found that if a tag becomes popular, it is likely that it remains popular.
Moreover, as the tag database on a website increases, it becomes less likely
that the next tags are new and unique. Fu et al. (2010) confirmed this point and
additionally highlighted the social influence of tags under which, people tend
to create semantically similar tags if they can see the existing tag collection.
Similarly, Held et al. (2012) found that the most popular tags, as presented in a
tag cloud, feature higher selection rate. Xu et al. (2006) also noted that popular
tags are less likely to be spam. Farooq et al. (2009; 2007) have predicted that
the most frequently used tags are of high quality. They have also indicated tag
25

vocabulary growth and tag re-usage as two main principles for a good tagging
system. Tag clouds are a widely used tool, which encapsulate many of these
functions and therefore, it is described extensively in the following section.
Based on these, Zhang et al. (2009) argued that recommending tags to users
could be an effective way to promote tag re-usage, improve the quality of tags
and consequently facilitate sense making and information retrieval, because
the information scent of high quality tags is increased (Farooq et al., 2009).
Tag recommendations can be based on the user’s older tags, popular tags
assigned by others (Thomas et al., 2010) or users’ ratings on existing tags (Sen
et al., 2007). Similar to that, Xu et al. (2006) argued that a reputation score
given to each user based on the quality and the popularity of tags that this user
has assigned, could also improve the consistency of recommended tags.
However, if this score functions as a penalty, it could discourage ‘bad’ users
from tagging and would also prevent judgement of low score tags, which
might also be useful.
Furthermore, a spell-checker would reduce spelling mistakes in tags
(Thomas et al, 2010), whereas allowing people to modify their old tags would
also contribute to tag consistency over time. Noruzi (2007) proposes that a
system provided with a thesaurus would be able to recommend synonyms to
taggers so as to increase the coverage of relevant search results. Despite that,
Shirky (2005) has expressed his opposition in the use of thesaurus for tagging
because people choose tags according to their personal point of view and their
tagging behaviour is context-dependent. Thus, a thesaurus would alleviate the
diversity and the appropriateness of tags.
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In a more radical direction, Xu et al. (2006) and Awawdeh and Anderson
(2009) suggested that automatically generated content-based tags could add
useful metadata and reduce ambiguity. However, since these types of tags rely
on the system’s intelligent capabilities, it is not sure that a system can
understand the salient aspects of the content and capture its context
sufficiently.
Finally, Marvasti and Skillicorn (2010) suggested that consistency can be
achieved only if the form and the number of tags are restricted. Nevertheless,
this solution is at odds with Furnas et al. (1987) who state that an information
object must be accessible by several terms in order to cover possible
synonymy.

3.7. Tag clouds
The tag cloud is a frequently used in tagging systems to represent visually a
collection of tags. It might not include all the tags assigned to a collection, but
only the most popular ones by depicting various levels of popularity.
Therefore, it can serve for recommending tags indirectly (Thomas et al., 2010)
or influencing users’ tag selections (Held et al., 2012; Fu et al., 2010), as
discussed in previous paragraphs.
Rivadeneira et al. (2007) conducted two controlled experiments in which
they examined tag cloud’s effectiveness in recalling and recognising words.
Sinclair and Cardew-Hall (2007) performed an experiment in order to
understand whether the tag cloud or the search box support better information
retrieval. Both studies concluded in similar results in terms of the functions
that a tag cloud can serve, which can be summarised as follows:
27

•

Tag clouds support searching and navigation in a dataset but cannot
be used as the only means for these activities. Compared to search
boxes, tag clouds are more useful for browsing, exploratory and
bottom-up search than searching with specific queries. They are
elements in which users can often find unexpected or unimagined
terms, that offer access to new content. Therefore, tag clouds often
support serendipity (Mathes, 2004).

•

Tag clouds serve as a visual summary of content, likewise a table of
content. By scanning the tag cloud, users can get an impression of
what the content is about.

•

Tag clouds minimise the cost of interaction, since a user can browse
content with a single click.

•

It requires less cognitive load to scan a tag cloud than find the
specific terms in order to form a query in a search box.

•

Moreover, if a tag cloud belongs to one person, e.g. a blogger, it
gives the impression of this person’s interests and expertise.
Therefore, it helps the creator of tags to be recognisable.

•

Since tag clouds feature only the most popular tags, content with
less popular tags assigned to it might become inaccessible from tag
cloud navigation.

Furthermore, Rivadeneira et al. (2007) classify tag cloud features in two
categories:
•

Text features, which include various font weights, sizes and colours,
based on tags’ popularity or the category they fit in. Different font
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sizes are considered the most efficient way to make tags memorable
and recognisable.
•

Word placement features, which include sorting, grouping or laying
out tags, e.g. alphabetically or based on the topic.

Tag clouds are used extensively in our study in order to represent the tags
assigned to each broadcast. Information on how we implemented the tag
clouds is provided in Section 4.3.

3.8. Encouraging participation in online communities
As described above, users’ motivations affect the type of selected tags.
Therefore, we acknowledged the need to create a scenario of use (see Section
4.4.2) so as to share the same context and motivation within the participants of
our study. In order to ensure that this scenario features the fundamental
aspects that encourage user participation, we looked at relevant studies in the
literature.
First of all, Preece and Shneiderman (2009) stated that different types of
users in online communities need different kind of stimulation in order to act.
In the case of the BBC World Service Archive, we need users who are not
only spectators but also contributors by adding and editing tags.
Beenen et al. (2004) have found that clearly defined and high-challenging
goals result in high rates of contribution. A goal can be defined in terms of the
type and the amount of the contribution required. For example,
Wordpress.com has five posts as the first milestone for newcomer bloggers.
Apart from explicit goals, Bishop (2007) argued that desire is also a driving
force for participation. Nevertheless, certain beliefs and values might prevent
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desires to be transformed into actions, e.g. users might feel that their
contribution is not welcomed because they haven’t received any feedback on
previous actions. Therefore, he suggests that beliefs must be consistent with
desires. This can be achieved with a persuasive text from credible resources,
such as high rated users or site administrators.
Similarly, Preece and Shneiderman (2009) suggest that users need strong
encouragement by a friend or an authority in order to be proactive in a
community. It is also vital to clearly define the intended audience, the
community norms and the privacy policies. Additionally, the community
should offer its members the ability to build their reputation by obtaining
recognition for the quality and the quantity of their contribution. Therefore,
users’ nickname and the amount of their contribution should be visible, e.g.
‘GeorgeM has 33 posts and 40 likes’.
These findings are incorporated in our research design, in order to write a
scenario (see Section 4.4.2) that will guide participants’ motivation for
tagging.

3.9. Conclusion
In this chapter, we reviewed studies that cover various aspects of tagging. It
became apparent that motivations for tagging lie in two dimensions: the
personal and the social. Tagging also covers two main functions: organisation
and communication. The attributes of tagging systems, as outlined by Marlow
et al. (2006), influence these motivations. Therefore, sharing and
communication have become the most popular reasons for tagging, because
many systems nowadays promote these social aspects.
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Since when most of these studies were published, various improvements
have been achieved in tagging systems towards information retrieval
facilitation. This does not mean though that problems with the quality of tag
collections have been alleviated. The solutions proposed are still promising
both from educating users and system’s intelligence perspective.
However, any attempts for improvement towards these directions should
take into account various factors (Thomas et al., 2010; Guy and Tonkin,
2006). For instance, tagging became popular because it offers great freedom to
its users without posing any formal rules. As a result, any guidance provided
to taggers must retain this sense of freedom. They should be persuaded and
not forced to care about tag quality. Finally, cultural and geographical
diversity must also be considered. Although Shirky (2005) is opposed to any
attempt to influence tagging behaviour, his argument about the contextspecific nature of tagging should not be overlooked.
Finally, only few of these studies were empirical and user-centred. They
were mostly based on word-level analytics and assumptions, which pose a
threat on their validity. As Marvasti and Skillicorn (2010) and Moulaison
(2008) argued, there is also a need for qualitative data gathering to better
understand human tagging behaviour and test the proposed solutions for tag
quality improvement in practice. Guy and Tonkin (2006) also highlighted the
need to understand taggers’ decision-making processes and how system
recommendations affect their choices. They attributed the lack of user-centred
research to resources and time requirements.
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4.

Research design
In Section 2, we presented our research objectives. We were mainly

looking to identify patterns in human tagging behaviour by focusing on
specific aspects. In particular, we aimed to examine how tag clouds (see
Section 3.7) can influence human tagging behaviour, how the guidelines for
tagging are applied in participants’ choices and how the motivation for tagging
as conveyed by the scenario of use can guide tag selection. Finally, we also
inspected the usefulness of the system-generated tags.
In the next sections, we present the method we followed in order to address
the aforementioned research objectives.

4.1. Participants
4.1.1. Recruitment method
Participants were recruited with the purposive sampling method (Teddlie
and Yu, 2007), which means that we tried to recruit participants who fulfilled
certain criteria. The main criteria were:
•

The age range and gender: We aimed for an age range 20-35 years
old, both males and females.

•

Current location of residence: Our participants should be based in
London because the study could be conducted remotely.

•

Fluency in English language: Since the radio broadcasts we used
were in English, participants should be able to clearly understand
the audio clips.
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•

Similar educational level: Although the topic (see Section 4.4.1) did
not require any expertise, we aimed to recruit participants who were
current postgraduate students in the UK.

•

Experience from participation in social activities: Although the
BBC World Service aims to the general public and tagging does not
require any particular skills, we mainly looked for people who
participate in online social activities, because it would be more
probable for them to have come across tags, since they are highly
used in websites with social features. We did not care if they
contribute to or only observe these activities. Additionally, we
sought both participants who had experience in tagging, either by
using or creating tags but also participants who were not that
familiar with tagging systems.

Participants were approached through the social media, e.g. Facebook, or
via email. All of them were members of our social network but we did not
have any power relationship with them. Before recruitment, we examined their
experience with online social activities and tagging. As an incentive, all
participants received a lottery ticket in order to have the possibility to win
£100 via draw.

4.1.2. Participants’ profiles
Twenty-four participants were recruited in this study, equally divided in the
two conditions of the experiment, as described in Section 4.3. Before we
started with our main experiments, we ran two pilot studies, as also described
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in Section 4.3. The findings from these studies were discarded. Hence, those
two participants were not counted in the sum.
The age range was 22-32 years with average age 24.8. Each condition
consisted of 50% males and 50% females.
Language played an important role in our study, because participants had
to listen to three radio broadcasts in English, to generate tags and potentially
find synonyms for their tags. Therefore, seventeen were proficient English
speakers from various ethnicities and seven were native speakers. In terms of
their education, all participants were students in various Master’s courses in
the UK as shown in Table 1.
We also gathered info on their experience in online social activities,
because tags are widely used in these situations and people who participate in
them are likely to have come across tags. Furthermore, we wanted to see their
motivations for participating in online activities and potentially tagging. We
found that apart from Facebook and Twitter that all participants had, eleven
participants also contributed to blogs or forums. Six were only observers and
rarely contributed to content generation.
We distinguished three types of participants based on their experience with
tagging: those who were aware of tags or not, those who have used tags or
not, e.g. for browsing information, and finally those who have created tags
themselves. The findings are illustrated in Table 1. Not all participants who
have created tags themselves have used tags for navigation or other purposes.
The reasons for that are described in Section 5.2. Additionally, there were
participants who have used tags but they were not aware that these ‘keywords’
were called ‘tags’. The reasons for using or creating tags are also described in
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Section 5.2. It must be also noted that none participant has ever tagged other
people’s content, as they were asked to do for the purpose of this study.
Only three participants were aware of the BBC World Service, from where
the three broadcasts came from. Eleven participants reported that were
interested in London 2012 Olympics for various reasons, e.g. in watching
specific sports, holding tickets for the event etc.
Finally, participants were randomly allocated in two conditions without any
particular counterbalancing except gender and education.
ID

Condition

Gender

Age

Education

Aware of tags

Have
used tags

Have
created tags

P01
P02
P03
P04
P05
P06
P07
P08
P09
P10
P11

A
A
A
A
A
A
A
A
B
A
A

F
M
M
F
M
M
M
M
F
F
F

27
28
23
23
26
23
32
26
23
26
23

HCI-E
HCI-E
HCI-E
HCI-E
Software Eng
HCI-E
HCI-E
Software Eng
HCI-E
Visual Culture
Psychology

yes
yes
yes
no
yes
yes
yes
yes
yes
yes
yes, but have not
associated the name

no
yes
yes
no
no
yes
yes
no
no
no
no

yes
yes
yes
no
no
no
yes
no
yes
yes
no

P12
P13
P14
P15
P16

B
B
B
B
B

M
F
M
M
M

23
28
23
23
25

HCI-E
HCI-E
HCI-E
HCI-E
Visual Culture

yes
yes
yes
yes
yes, but have not
associated the name

yes
no
yes
yes
yes

yes
yes
yes
no
no

P17

B

F

24

Psychology

yes, but have not
associated the name

no

no

P18

A

F

22

Psychology

yes, but have not
associated the name

no

no

P19
P20
P21
P22
P23
P24

A
B
B
B
B
B

F
F
M
F
F
M

25
25
26
24
24
24

HCI-E
HCI-E
HCI-E
Psychology
Visual Culture
Visual Culture

yes
no
yes
yes
yes
yes

yes
no
no
no
yes
no

no
no
no
yes
no
yes

Table 1: Participants' profiles.
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4.2. Method
4.2.1. Why a qualitative study
The nature of our research objectives, as described in Section 2, dictated
the need to perform a qualitative study. More specifically, we aimed to
understand human behaviour in tagging and how system features like the tag
cloud, could influence this behaviour. Therefore, we applied qualitative
techniques such as interviews, observations and think-aloud protocols (Boren
and Ramey, 2000).
According to Corbin and Strauss (2008), a qualitative study allows the
researcher to see the world from the user’s perspective, to get deep insights of
how participants experience a situation and how they form a meaning out of it.
In contrast to the rigid structure of a quantitative study, a qualitative study is
open to changes and refinement based on the findings from the data analysis.
This kind of approach was suitable for our study since we tried to
understand participants’ tagging behaviour and their attitudes towards tagging.
Since we haven’t determined the variables that influence tagging behaviour
mainly due to lack of user-centred studies on the topic and the fluid character
of human behaviour, an exploratory qualitative study offered us the
opportunity to build on our findings and evolve our research objectives.
Moreover, one significant characteristic of our study was that the tag
collection was incrementally changing based on participants’ selections, as
noted in Section 4.3. A qualitative study could afford such changes in the
conditions of the experiment contrary to quantitative studies, which have a
rigid structure.
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4.2.2. Grounded theory
We applied the basic principles underpinning Grounded Theory (Corbin
and Strauss, 2008) because we found them suitable for the purpose of our
study. Grounded Theory is a method used for data gathering and analysis,
which allows the researcher to build theory according to the findings derived
from data analysis.
Grounded Theory is driven by two main principles (Corbin and Strauss,
1990):
•

First of all, Grounded Theory is open to change, since it
acknowledges that some phenomena are not static, so the method
must be flexible in order to adapt to changing conditions. Change is
built into the method through the process followed by the
researchers. Practically, this means that data collection and analysis
are interrelated, in a sense that analysis starts after the first set of
data is collected. The findings from the analysis determine the
rationale for changes in the process and guide the next sessions.
Furthermore, hypotheses about the relationships of conditions are
constructed and tested constantly during the process.

•

Secondly, Grounded Theory adopts the notion of determinism,
which means that actors are able to actively make choices according
to the perceived conditions. Therefore, the goal of the theory is not
only to uncover related conditions but also to understand how actors
respond to those conditions. By analysing actors’ behaviour, the
researcher identifies patterns and regularities, which put the data in
an order.
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4.3. Procedure
We performed a qualitative study with two conditions, which vary in one
significant point. The introductory part for both conditions was the same. We
firstly interviewed participants (see Appendix for the interview questions) in
order to understand their attitudes towards online social activities, i.e. social
networks, forums, Web 2.0 etc., and potentially tagging. These introductory
interviews helped us shape the profile of the participants we were dealing
with. Afterwards, they were given a scenario of use to read (see Section 4.4.2)
so as to understand the context for their contribution in this study. They were
asked to describe their goal for tagging in this situation, as they understood it
from the scenario. We also showed them a list with guidelines for tagging
practices (see Appendix), asking them to evaluate it and use it as a reference
while selecting their tags.
For the main task, participants had to listen to three broadcasts from the
BBC Witness programme (see Section 4.4.1) and assign tags to them. All
broadcasts were related to the Olympic Games with a 9-minute duration each.
Before starting the main sessions, we performed a couple of pilot studies,
which indicated a few changes in the procedure. More explicitly, we presented
the list of guidelines at the end of the experiment and we asked participants to
edit their tags according to the guidelines. However, both participants could
not clearly remember the full content of the first two broadcasts. They also did
not seem willing to do it because they felt that the test was close to the end.
Therefore, we decided to show the list with the guidelines before the main task
and ask participants if and how they followed these guidelines. Additionally,
the first version of the scenario of use proved to be too long and unnecessarily
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detailed. In order to start the main sessions, we re-wrote the scenario in its
final form (see Section 4.4.2).
For Condition A, participants were asked to add their own tags by writing
them down in a post-it note after listening to the first broadcast. We also asked
them to describe the reasoning behind their selection. A number limit of seven
tags was posed. After completing their own list, they could see the existing tag
collection in a form of a tag cloud (see Section 4.4.3), comprised of previous
participants’ and system-generated tags. Then their task was to decide which
tags they would support and add to their collection or which of their own tags
they would edit so as to match any of the existing tags. The same procedure
was repeated for the other two broadcasts.
As a post-task interview, participants were asked to describe if and how the
existing tag collection, the guidelines for tagging practices and the scenario of
use influenced them. After every individual session, we updated tag clouds’
content manually by adding previous participant’s tags.
We acknowledged the need for Condition B after we analysed the data
from the first eight sessions in Condition A. There were two main reasons that
informed this decision. Firstly, we observed that we could not directly
understand the influence of the existing collection, i.e. the tag cloud, in users’
tagging behaviour and this aspect was one of our main research objectives
[RQ1]. When participants were asked if the tag cloud influenced them, three
out of eight mentioned that they would have been more influenced if they
could see the tag collection while they were writing down their own tags. This
argument validated the need for Condition B.
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Therefore, in Condition B participants were given the ability to see the
existing collection while listening to the broadcast. Participants were not asked
to support existing tags, but were instructed to write down one list of tags that
could be a mixture of existing and own tags. By changing this step, we
expected to see how the participants take into account the existing collection.
This was the main difference with Condition A. The number limit of seven
tags was applied in this condition too.
Furthermore, the first set of data analysis made us reconsider some of our
research objectives. We added a fifth research question [RQ5], which was not
included in the initial research objectives. We felt the need for this question,
because we gathered a lot of data on how people think while selecting their
tags, which did not fit under any of the existing research questions. We also
rephrased the first research question [RQ1] in its current form, because in its
previous form, it was implied that we examined this aspect in a quantitative
way. More specifically, the first research question [RQ1] was:

“To what extent the tag cloud feature that promotes related and popular
tags can improve tagging behaviour?”
and eventually changed to:
“How does the tag cloud influence users’ tagging behaviour?”
so as to communicate the qualitative nature of our study.
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4.4. Material
4.4.1. BBC broadcasts selection
We selected the shortest broadcasts possible in order to prevent
participants’ fatigue and not exceed one-hour duration for each session.
Therefore, we chose the ‘BBC Witness’ programme, which presents historical
events as reported by people who witnessed them within 10 minutes.
From the range of topics that could suit our study, we selected three
broadcasts related to the Olympic Games. We aimed to find related
broadcasts, so as to examine whether participants use consistent tags for
similar topics, based on the scope of our fifth research question [RQ5].
Additionally, this topic had various additional benefits:
•

It was a topic of general interest. It did not require any expertise to
be understood and anyone could tag equally.

•

It was a contemporary topic that period in London, where this study
was conducted, because of the London 2012 Olympics. Hence,
many people could have heard various stories regarding the
Olympics and they could possibly find it useful to learn more about
their history.

•

The stories as told by the witnesses were both informative and
entertaining.

The broadcasts we included are presented here in sequence:
1. ‘1948 Olympics’ (BBC World Service, July 27, 2010): Dorothy
Tyler was the gold medalist in high jump in London 1948
Olympics. She describes the situation in London after World War II
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and the difficulties she faced in her preparation with the food
rationing and the poor infrastructure. She also notes that Olympic
Games were not widely acclaimed like nowadays and her
achievement did not reach the news.
2. ‘Paralympics Games in Rome 1960’ (BBC World Service,
September 17, 2010): Margaret Maughan was the first British gold
medalist in Paralympic Games. She describes how was the idea of
Paralympic games born along with the organisational problems of
the first event in Rome, which made the situation hard for the
disabled athletes in terms of accessibility.
3. ‘Olympic protest 1968’ (BBC World Service, October 14, 2010):
Tommy Smith was one of the black sprinters who won a medal and
made the ‘black power salute’ in Mexico City 1968 Olympics.
Tommy Smith describes the socio-political circumstances that led
him to this action along with the consequences he faced because of
that.

4.4.2. Scenario of use
As mentioned before, the BBC R&D is aiming to establish an online
community for the BBC World Service Archive. For this purpose, the team is
seeking ways to encourage users to edit or add tags under the broadcasts.
Although, it is not in the scope of this study to propose ways to encourage
participation, we had to introduce a specific context of use to our participants,
because as it has been stated in Section 3.3, users’ intentions influence the
type of selected tags. Fu et al. (2010) have also shown people with similar
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information goals, tend to create semantically similar tags. Therefore, the
proposed scenario of use had two aims:
•

First of all, to clarify the aim of users’ contribution to the World
Service Archive. As a result, all participants would have specific
goals to achieve.

•

Secondly, to create the same type of motivation to all participants,
expecting that sharing the same goals would lead to a similar
tagging behaviour.

Taking into account the literature in Section 3.8, we built a scenario of use,
which was shown to our participants in the beginning of the study. The text
was the following:
“As a London citizen, you are surrounded by a lot of information
regarding the Olympic Games that will be held in the city this
summer. Imagine that because of that, you were motivated to seek
information about the history of the Olympic Games. A search on
the Internet linked you to a radio broadcast on the BBC World
Service Archive website about the London 1948 Olympics.
While listening to the broadcast, you realized that some tags
assigned to it were ambiguous and non-sense. Therefore, you felt
that you wanted to improve them in order to facilitate yours and
other users’ browsing of content on the website. In other words, not
only you but also the whole community of BBC World Service
listeners will benefit from your contribution.
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You created a BBC user account and you started adding your
tags. Meanwhile, you understood that previous tags were assigned
by other users or automatically by the system. Most popular tags
were highlighted on the website and you wanted your tags to be the
most popular. You started by the ‘London 1948’ broadcast and you
continued by adding tags to other broadcasts related to the Olympic
Games.”

4.4.3. Prototype interface
In order to facilitate the practical implementation of our study, we built an
html-based low-fidelity prototype, which contained seven pages. The first
page presented the scenario of use, although a printed copy was also handed to
the participants. Each broadcast held two pages, which were identical except
that the tag collection appeared only in the second page. For the purpose of
Condition B, participants were immediately directed to the pages with the tag
collection (Figure 2). More specifically, the pages included:
•

An embedded audio player, from which the broadcasts were played.

•

Information related to the broadcast, e.g. title, three lines
description text and a representative image, as found on the official
BBC World Service website.

•

In every second page, there was a tag cloud (Figure 2), which was
incrementally

changing

according

to

previous

participants’

selections. Twenty system-generated tags were initially assigned to
each tag cloud. Tags were alphabetically sorted and had different
font sizes based on their popularity. More than once selected tags
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had also a number that represented their frequency, e.g. ‘Olympics
(5)’. The user could not distinguish which tags were system or user
generated.

4.5. Analysis method
We analysed the data using the Ground Theory principles (Corbin and
Strauss, 1990). Our material for analysis consisted of interview recordings, tag
collections in the form of tag clouds and individual tag lists from each
participant.
We started doing the ‘Open Coding’ in order to identify the main concepts
emerging from the study. Each interview recording was transcribed. Going
through the first transcripts we identified some interesting concepts, which we
coded with different colours. We found similar or new concepts in the rest of
the interviews. After coding the first eight interviews, we were able to group
similar concepts so as to form broad categories. Some categories were
expected to emerge, because the research objectives were translated into
interview questions and tasks assigned to participants.
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Figure 1: Page in the prototype without the tag collection.

Figure 2: Page in the prototype with the tag collection.
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5.

Results

5.1. Overview of the findings categories
In the next sections we present the findings that emerged from the data
analysis. We start by describing users’ motivations and attitudes towards
online participation and tagging. Although, these findings did not address any
research question, users’ responses were important in order to validate the
motivations found in the literature (see Section 3.3).
Secondly, we examine in detail the final states of tag collections and we
also evaluate the usefulness of the system-generated tags. We close tag
collections’ analysis by reviewing their evolution over time, in order to
identify differences and similarities in human tagging behaviour.
In next steps, we examine the impact of the tag clouds and the scenario of
use on users’ individual selections. Afterwards, we review how the guidelines
were applied in the final and the individual collections along with participants’
reactions to using them.
This chapter concludes with a section about other aspects of human tagging
behaviour that have not been included elsewhere in this section.

5.2. Motivations for online participation and tagging
As part of our pre-task interview we sought to understand participants’
motivation for participating in online social activities. Through these
responses we were also able to see if participants were aware of social
tagging. Those who had used or created tags in real life were also asked about
their experience using them and their motivation for creating them. We
compared our findings with the literature as presented in Section 3.3.
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Fourteen participants contribute actively online either through the social
media or various platforms from which they can express their opinions. The
main motivation for this contribution is the act of sharing useful content with
other people. It is also the feeling of community that makes them more
proactive. Seven participants particularly highlighted that the payoff for this
contribution is the feedback or the appreciation they get from other people.
This appreciation can be translated into meeting new people, gaining new
followers or getting comments and ‘likes’. Five participants try a targeted
contribution in order to create a ‘legitimate online identity’ for the interested
parties, e.g. potential employers.
Ten participants in total declared that they are only spectators in the online
social activities. The main reason for not having an active role online is that
they do not feel the need to express their opinions or that they do not have
anything important to add to the discussions. Another reason was that they do
not trust privacy policies and they cannot control the ownership of their
content and other people’s reactions to it.
As described in the Section 4.1, twenty-two participants were aware of tags
existence, although four haven’t associated these ‘keywords’ with the name
‘tags’. From those, eighteen claimed that tags are a tool for indexing and
filtering search results. They mainly serve for finding more content on a
selected topic. Seven participants also stated that tag collections help
visualising what the content is about, particularly when the most popular tags
are highlighted. Viewing the existing collection of tags also helps searching
for queries that someone could not have imagined alone. Finally, four
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participants differentiated tags from other navigation tools because they
provide instant access to information without the need to type a query.

The main functions that tags can serve
No. of participants
18

Type of function
Indexing, filtering information. Finding information on a selected
topic.

7

Visualise and give impression of the content.

4

Instant access to information. Saving time from typing a query.

Table 2: The main functions of tags according to participants’ responses.

Half participants evaluated tags as a useful tool serving the aforementioned
functions, but not without any drawbacks. Five participants from this group
declared that many times tags are not perceived due to their style of
presentation, which is not always visually engaging. Even more important for
seven participants was the fact that a collection with many tags is ‘confusing’
and ‘unhelpful’. At the same time, they acknowledged the fact that when tags
are user-generated, their diversity lies on taggers’ way of selecting tags and
using the language.
Eleven participants had created tags for their content in the past. The most
significant reason for that was the expectation to boost their content on search
results and therefore gain more views. Tag collections summarise their topics
and give the impression to the audience of what their content is about. Finally,
another reason for tag creation was personal categorisation of the content for
future reference. It was surprising though that four participants of this group
had created tags without really understanding the reason why. They
considered it as a part of the uploading process that ‘everybody does’.
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Reasons for creating tags
No. of participants

Type of function

9

Boost content on search results and potentially gain more views.

6

Summarise content and give the impression of main topics.

6

Personal categorisation and future reference.

4

Without really understanding the reason why, but it’s a part of
the uploading process that everybody does.

Table 3: Reasons for creating tags based on participants’ responses.

From the eleven participants who were tag creators in real life, seven
reported that apply specific strategies for tagging based on the type of content,
e.g. photos, texts etc. They also try to keep personal consistency with
previously created tags, but some platforms do not facilitate previous tags’ reusage. Five stated that they prefer more general and high-level tags. Six noted
that they try as few tags as possible whereas three thought that using as many
tags as possible is better for content promotion on search engines. It is also
worth mentioning that four participants expect more to be done towards
automatic tagging, giving the examples of ‘iPhoto’ software and
‘750words.com’ that apply it successfully.

5.3. The final state of tag collections
In this section we examine the final tag collections for all broadcasts in
both conditions. In particular, we analyse tags by highlighting the most
popular types and their frequency distribution in the collection. We also draw
differences and similarities by comparing tag collections from the two
conditions.
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Broadcast 1
The final collection for Broadcast 1 (see Figure 3) contained in total 62 tags
in Condition A and 60 tags in Condition B. According to Table 4, the most
popular tags were the same in both conditions. More specifically, the name of
the main character ‘Dorothy Tyler’ was the most frequently selected tag,
followed by context-based, e.g. ‘London’, ‘1948’ and ‘post-war’, and contentbased tags, e.g. ‘Olympic Games’ and ‘rationing’. The frequency distribution
was also similar in both conditions with only few tags being selected by more
than 7 participants and most tags selected by 2-4 users.

Figure 3: The final tag collections for Broadcast 1.
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From a detailed observation tags can be classified in three major categories
(see Figure 4):
•

Tags related to the context.

•

Tags specifically related to the post-war era.

•

Tags specifically related to the Olympic Games.

Tags feature various levels of specificity, based on individual attitudes
towards tags, i.e. preference towards general or specific tags. General tags did
not combine different aspects of information. For example, ‘London’, ‘postwar’, ‘World War II’, ‘jumping, or ‘Olympics’ can be considered general tags.
Specific tags were often combinations of general tags, as illustrated in Figure
4. For instance, some popular specific tags were ‘postwar London’, ‘post
WWII Olympics’, ‘14th Olympiad’, ‘1948 Olympic Games’ etc. However,
tags in Condition A were more general than the majority of the tags in
Condition B. For example, in Condition A ‘London’ and ‘1948’ alone were
very popular in contrast with Condition B where ‘London 1948’ had high
popularity.
Broadcast 1: The most popular tags
Condition A

Condition B

Dorothy Tyler (11)
London (8)
1948 (7)
high jump (6)
World War II (6)
Olympic Games (5)
postwar London (5)
rationing (5)
BBC Witness (5)
interview (4)
Olympics (4)
WWII (4)

Dorothy Tyler (11)
high jump (6)
London 1948 (5)
Wembley stadium (5)
post-war (4)
rationing (4)
1948 Olympic Games (4)

Table 4: The most popular tags for Broadcast 1.
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Figure 4: This figure shows that for Broadcast 1 general tags can be classified in three
categories. Specific tags were combinations of general tags.

Broadcast 2
The collection for the second broadcast (see Figure 5) contained in total 68
tags in Condition A and 54 tags in Condition B. According to Table 5, the
most popular tags were the same or semantically similar in both conditions.
More specifically, the name of interviewee ‘Margaret Maughan’ was the most
popular tag, followed by tags related to the content, e.g. ‘archery’ and
‘Paralympic Games’, and the context, e.g. ‘Rome 1960’, ‘Rome’ and ‘1960’.
In terms of frequency distribution, only few tags were in the frequency of
8-11 with most tags lying in the frequency scale of 2-4. In contrast to the
previous broadcast, there were also tags of medium popularity, which were
selected by 5-7 participants but only in Condition A.
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Figure 5: The final tag collections for Broadcast 2.

From a detailed observation, tags can be classified in three major categories
(see Figure 6):
•

Tags related to the context.

•

Tags specifically related to the Paralympic Games.

•

Tags specifically related to disability.

Similar to the Broadcast 1, most general tags came from these categories.
Accordingly, specific tags were mostly combinations of general tags.
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Broadcast 2: The most popular tags
Condition A

Condition B

Margaret Maughan (11)
disability (8)
archery (7)
Paralympic Games (7)
dr Ludwig Guttmann (6)
1960 (6)
Rome (5)
BBC Witness (5)
gold medal (4)
First Paralympic Games (4)
Paralympics (4)

Margaret Maughan (11)
archery (10)
Rome 1960 (7)
gold medal (4)
Paralympic Games (4)

Table 5: The most popular tags for Broadcast 2.

Figure 6: This figure shows that for Broadcast 2 general tags can be classified in three
categories. Specific tags were combinations of general tags.
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Broadcast 3
The final collection for the third broadcast contained in total 76 tags in
Condition A and 57 tags in Condition B. As it can be seen in Table 6, the most
popular tags were once again the same or semantically similar in both
conditions. The main characters’ names ‘Tommie Smith’ and ‘John Carlos’
received high popularity. Participants found this broadcast to be more related
to ‘civil rights movement’ than to Olympic Games. Hence, tags related to
‘Olympic Games’ were not frequently used.

Figure 7: The final tag collections for Broadcast 3.
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In terms of tags’ frequency distribution, there were more tags of high
popularity (selected by 8-10 users) than in any other broadcast in Condition A,
whereas only 3 tags were in the frequency scale of 8-12 in Condition B. Once
again most tags were in the frequency scale of 2-4.
From a detailed observation (see Figure 8), tags can be classified in four
major categories:
•

Tags related to the context.

•

Tags related to black people.

•

Tags related to civil rights.

•

Tags related to the Olympic Games.

Once again we observed that general tags could fit in one of these
categories and more specific tags were a combination of general tags, as it is
shown in Figure 8.
Broadcast 3: most popular tags
Condition A
Condition B
Tommie Smith (10)
John Carlos (10)
civil rights movement (8)
discrimination (8)
black power salute (8)
protest (8)
racism (7)
black athletes (7)
1968 (5)
Mexico City (5)
BBC Witness (4)
civil rights (4)
Harry Edwards (4)
Olympic Games (4)

Tommie Smith (10)
civil rights movement (10)
John Carlos (8)
1968 Olympic Games (4)
black glove salute (4)
Harry Edwards (4)

Table 6: The most popular tags for Broadcast 3.
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Figure 8: This figure shows that for Broadcast 3 general tags can be classified in four
categories. Specific tags were combinations of general tags.

5.4. The impact of the system-generated tags
Our third research question [RQ3] was to examine the impact of the
system-generated tags. Therefore, we observed the final tag collection to see
how many of the system’s tags were successful. We also gathered data from
users’ evaluation of the existing tag collection, where they highlighted many
of the system’s tags.
At the beginning of the study each collection contained 20 systemgenerated tags (see Figure 9). System’s tags were a mixture of different types
of tags according to the classification in Section 3.4, but most of them proved
to have no relation with the broadcasts. In average, only one-third of system-
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generated tags were selected at least once. Only one or two system-generated
tags from each broadcast became highly popular, as it is depicted in Table 7.

Figure 9: The system-generated tags for each broadcast.

The system-generated tags proved to be successful when they addressed the
content of the broadcasts. For instance, there were two tags that addressed the
problem of food shortage in the first broadcast. These tags were ‘game (food)’
and ‘rationing’. Only the latter received considerable popularity as shown in
Table 7. Additionally, ‘disability’ and ‘protest’ were very popular tags in the
second and third broadcast respectively but only in Condition A. The
inadequacies of system tags are described in detail in Section 5.8, where we
compared system tags with the guidelines for better tagging practices.
It must be emphasised is that four participants reported being biased with
the existing collection, after they were informed that some tags were
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automatically generated. This led them to ignore the existing collection until
they were asked to go through the tags and assess them, as described in
Section 4.3. Furthermore, when they were asked to evaluate the existing tag
collections, most participants described few tags as nonsense, which in all
cases were system-generated tags. Remarkable examples were ‘chewing gum’,
‘pumpkin’ and ‘ski jumping’.

Tags

Condition A
Selected by

Condition B
Selected by

2
2
2
4
1
1
-

1
3
1

7
3
2

2
3
-

6
1

3
-

1
1
1
2
4
3
7

2
-

Broadcast 1
game (food)
gold medal
jumping
rationing
running
western world
witness

Broadcast 2
disability
gold medal
hospital
Paralympic
Games
sport

Broadcast 3
Alan Johnston
athletics (sport)
California
gold medal
Mexico City
Olympic Games
protest

Table 7: The table shows the popularity of system-generated tags.
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5.5. The intermediate states of tag collections
Apart from the final states of the collections and the impact of the systemgenerated tags as presented above, we also tried to analyse how these
collections evolved over time with the potential to identify human tagging
behaviour patterns. Our analysis focused on the state of the collection after the
first, the fourth and the eighth participant’s selections. The findings from this
section are combined in Section 6 with other aspects of human tagging
behaviour.

Broadcast 1: Condition A
The first participant mainly added tags about the Olympics and the postwar era. She also supported various system tags. After four participants, all
selected ‘Dorothy Tyler’, as it was the main character’s name. It was also
prominent that first participant’s own tags and the tags she supported gained
the most popularity. Up to this state there were also some more specific tags
added, mostly related to the post-war era and the Olympics, such as ‘post-war
Olympics’, ‘Olympics 1948: London after WWII’ and ‘post-WWII
Olympics’. Apart from those, there were some general context-based tags,
such as ‘1948’ and ‘London’ which proved to be the most popular at the end.
After eight participants, a set of tags distinguished from the rest and stayed
popular until the end. Some conventions established by the first participant,
such as ‘14th Olympiad’, stopped gaining popularity. Other more specific tags
were added for the Olympics instead, such as ‘Olympics 1948’. Tags, such as
‘BBC Witness’ and ‘World War II’ that were added in previous sessions,
became also more popular within the next sessions.
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Figure 10: The intermediate states of tag collection for Broadcast 1 in Condition A.

Broadcast 1: Condition B
The first participant added various context and content-based tags most of
which were general. As shown in Figure 11, first participant’s selections and
conventions gained popularity within four sessions. More specifically,
participants chose to support ‘London 1948’ instead of adding their own tags
like they did in Condition A. However, this tag stopped becoming more
popular in later sessions, since a preference emerged towards more Olympicsrelated tags, such as ‘1948 Olympic Games’. Three tags in particular,
‘Wembley stadium’, ‘high jump’ and ‘rationing’, doubled their popularity,
which constantly increased until the final session. No other context-based tags
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gained more popularity than ‘London 1948’, since participants’ choices split
between more specific tags, such as ‘London 1948 Olympics’, ‘London 1948
Olympic Games’ and ‘London Olympic Games’.

Figure 11: The intermediate states of tag collection for Broadcast 1 in Condition B.

Broadcast 2: Condition A
First participant created some general tags related to Paralympic sports,
such as ‘archery’ and ‘therapeutic sports’. She preferred ‘First Paralympic
Games’ from the existing ‘Paralympic Games’, because she wanted to
highlight the fact that these were the ‘First’. She also supported various system
tags, which became popular within four sessions along with some usergenerated tags, such as ‘Margaret Maughan’ and ‘archery’. But again some
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participants preferred more general context-based tags than the existing ‘Rome
1960’, so they added ‘1960’ and ‘Rome’. Because of this separation, none of
these tags gained eventually high popularity.
After eight participants, some tags were significantly more popular. They
retained their popularity until the end, although some semantically similar but
differently structured tags were added too. In the final four sessions, some tags
increased remarkably their popularity. These tags were ‘BBC Witness’, ‘dr
Ludwig Guttman’, ‘Paralympics’ and ‘Rome’.

Figure 12: The intermediate states of tag collection for Broadcast 2 in Condition A.

64

Broadcast 2: Condition B
First participant included only three system-generated tags in her
collection. Likewise in Broadcast 1, she introduced again the convention of
combining place and date in one tag, i.e. ‘Rome 1960’. She also chose to add
‘Paralympics’ apart from the system-generated ‘Paralympic Games’. After
four sessions, these two tags were highly supported along with ‘archery’ and
‘Margaret Maughan’, which were also created by the first participant. In the
next four sessions they increased their popularity even more. ‘Rome 1960’
retained its popularity since only a few new tags were added compared to
Condition A.

Figure 13: The intermediate states of tag collection for Broadcast 2 in Condition B.
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Broadcast 3: Condition A
First participant’s tags were mostly related to civil rights movement and
contextual information. Various system tags were also supported. Apart from
supporting ‘Mexico City’, first participant also added ‘Mexico City 1968’.
The former tag however received more popularity after four sessions along
with other system tags. In general the collection was populated with many
tags, which included various names mentioned in the broadcast, tags with
contextual information or civil rights in particular. ‘Black athletes’ and ‘civil
rights movement’ were the user-generated tags that gained most popularity.
After eight participants, the collection contained plenty tags in the
popularity scale of 4-6. These tags gained popularity until the end, whereas the
rest retained the same low level of popularity (selected by 1-2 users).

Broadcast 3: Condition B
In this case, first participant did not support any system tags. Her tags
included context-based tags, like names of various characters of the broadcast,
and content-based tags related civil rights movement. She established ‘Mexico
City 1968’ apart from the existing ‘Mexico City’, likewise the participant in
Condition A. After four sessions, both tags had the same level of popularity.
At the same time, plenty other tags were added, mostly related to ‘black
people’. After eight sessions, only ‘John Carlos’, ‘Tommie Smith’ and ‘civil
rights movement’ distinguished from the mass, whereas the collection
increased with low popularity tags. The same situation would continue until
the final session.

66

Figure 14: The intermediate states of tag collection for Broadcast 3 in Condition A.
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Figure 15: The intermediate states of tag collection for Broadcast 3 in Condition B.

5.6. The impact of the existing tag collections
Based on our first research objective [RQ1], we tried to understand how the
tag clouds influenced participants’ choices. In Condition A, participants
viewed the tag cloud only after they chose their own tags. They had the
opportunity though to edit their own collection or support tags from the
existing collection. In Condition B, they viewed the existing collection from
the beginning of the task.
Our data for this research objective [RQ1] came from participants’
responses but also from their own tag selections.
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Condition A
Half participants stated that viewing the existing tag collection influenced
them in several ways. For example, three participants who did not have any
experience with tags before, changed their tags’ style and structure after
viewing first broadcast’s collection, e.g. they shortened their tags or made
them more specific. Some others got inspired by other people’s tags and
familiarised with tagging conventions, e.g. tags were more like keywords
rather than phrases. However, three participants mentioned that the tag clouds
would inspire and help them find more useful tags if they were visible from an
earlier stage of the task. This was one of the reasons that we created the
Condition B of this study, as it is clearly stated in the Section 4.3.
The first participants of the study found the collection pretty irrelevant,
which is logical because most of the tags were system-generated. As the
collection grew, four participants found mainly the most popular tags being
the most helpful. Conversely, five participants noted that not only the most
popular but also some of the smaller tags were valuable. Moreover, they
searched the whole collection in order to find the most appropriate tags,
because they did not trust it due to the fact that some tags were systemgenerated.
Four participants were caught by surprise because they found most of their
own tags already in the collection and that made them feel confident about
their choices. Three participants were restricted by the number limit of seven
tags and they tried to include as much information as possible in a few tags,
e.g. ‘Rome 1960’.
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Apart from participants’ oral responses, we also analysed their own tag
collections, which were written on paper. We paid attention to the changes
that occurred to their initial collection after they viewed the tag cloud. Table 8
shows that participants supported in average 10 tags from all three collections.
However, only few of them replaced their tags with some from the existing
collection or changed their tags in order to be in accordance with the existing
ones. The main excuse for not changing their tags was that theirs were more
specific and thus, more helpful for other users. Expanding on this argument,
they thought that other users would easily catch the overall idea of the content
by reading only few tags. Furthermore, more specific tags would return more
targeted search results if someone clicked on them.
Furthermore, we also identified two types of influence in their tagging
behaviour. The first was that four participants supported the same tags from
the existing collections for all broadcasts. These tags were ‘gold medal’ and
‘BBC Witness’. The second type of influence was that five users added in
their own collection tags they saw in previous collections. More specifically,
they included the type of sport, e.g. ‘archery’, and tags like ‘gold medal’ or
‘witness’ after they saw them in the first collection. This behaviour can be
attributed to the fact that they understood that some useful bits of information
were missing, like the sport type, and they tried to improve their future
collections.
It is also worth mentioning that five participants acknowledged the fact that
the preferred level of specificity in tags depends on people’s individual needs
and tasks. For example, some people might prefer high-level tags, whereas
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some other might prefer more descriptive and specific tags based on their
information needs.
Number of tags
(for all broadcasts)

Participant

Supported

Replaced

Changed

P01
P02
P03
P04
P05
P06
P07
P08
P10
P11
P18
P19

15
8
12
13
3
17
3
12
11
5
5
11

3
0
0
0
0
4
0
0
1
0
1
2

0
0
3
3
0
5
0
0
0
0
0
0

Average

10

1

1

Table 8: This table is showing three different kinds of actions that participants took for their
own collections after viewing the existing tag clouds.

Condition B
In Condition B, participants were able to see the existing tag collection
while listening to the broadcasts and choosing their own tags, as described
Section 4.3. Participants’ responses during the think-aloud sessions helped us
to understand the influence of the existing collection on their tagging
behaviour. Nine participants reported that they took into account the
collection, whereas the rest declared that they did not look at it because they
did not want to be influenced. They preferred to compare their own tags with
the existing ones at the end of the task. On the other hand, the main reason for
looking at the collection was to get inspiration for their own tags. Seven
participants also checked the collection in order to avoid spelling mistakes and
to confirm that their tags were correct or already existed.
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Five participants evaluated the existing collection as a low-quality one,
because of the large number of tags and the low specificity in most of them.
As the collection was evolving, more participants found the popular tags being
more attractive mainly because more people had chosen them, they offered a
good overview of the content and they were more readable due to the larger
font size.
Four participants did not read all tags, which means that some tags went
unnoticed, whereas three found the smaller tags also being useful. Half
participants stated that they would have gone beyond the number limit of the 7
tags.
The impact of the existing collection and the effects of serendipity in
Condition B were not as obvious as in Condition A because only one
collection of tags was created and it was not modified later. Other ways in
which tag clouds influenced participants in Condition B were also presented in
Section 5.5.

Comparing the rate of choosing existing tags in both conditions
In previous sections we showed how participants reflected on the influence
of the tag clouds and what they did in practice. In this section, we measured
the number of their own tags that were identical with already existing tags,
e.g. P05 in Condition A had 4 out of 7 identical tags with the existing tag
collection. We conducted this measurement for both conditions because we
wanted to see if there are any significant differences in two Conditions. We
expected that since participants in Condition B could see the existing
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collection from the beginning, they would be more influenced and therefore,
they would include more identical tags in their own list than in Condition A.
A one-way ANOVA was used to test if there were significant differences
among participants’ choices of identical tags in two conditions. The results
showed that their choices did not differ significantly across the two
conditions, F (1, 22) = 1.537, p = 0.22.
Although the average rate in Condition B was bigger (average rate=0.62)
than in Condition A (average rate=0.50), their difference was not statistically
significant. Therefore, we cannot argue that the influence of the tag cloud in
Condition B was bigger than in Condition A. This finding is in accordance
with participants’ responses as presented in the previous paragraphs.

Participants’ order
1
2
3
4
5
6
7
8
9
10
11
12

Condition A
0
0.44
0.54
0.22
0.39
0.14
0.46
0.87
0.84
0.76
0.63
0.65

Condition B
0.125
0.58
0.38
0.76
0.64
0.74
0.75
0.69
0.8
0.4
0.77
0.8

Table 9: This table shows the average rate of identical tags selected by participants in both
conditions. Each rate represents the average for all three broadcasts, e.g. the 3rd participant in
Condition A had an average rate of .44 identical tags for the three tag collections.
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Figure 16: This figure shows the rate of identical tags in both conditions.

SUMMARY
Groups
Condition A
Condition B
ANOVA
Source of variation
Between groups
Within groups
Total

Count
12
12

SS

Sum
5.94
7.44

df
0.09
1.33

1
22

1.43

23

Average
0.50
0.62

Variance
0.08
0.05

MS
0.09
0.06

F
1.54

P-value
0.23

F crit
4.30

Table 10: The results from the one-way ANOVA.

5.7. The influence of the scenario of use
An important finding from the literature review was that users’ goals
influence the type of selected tags (see Section 3.3). Hence, the aim of
creating a scenario of use (see Section 4.4.2) was to ensure that all participants
had the same motivation for tagging. In order to examine the impact of the
scenario on participants’ choices, as stated in our fourth research question
[RQ4], we gathered data from interviews.
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All participants seemed to understand the goal for tagging in this study.
They all highlighted the fact that they had to improve the quality and reduce
the ambiguity of the existing tags. Therefore, they had to select ‘precise’ and
‘relevant’ tags. They also understood that better tags would help themselves
and other visitors of the archive to get more valuable and specific results in the
future. Six mentioned the fact that they also had to choose the right words in
order to make their tags popular and attract other users in supporting their
tags.
From their responses at the post-task interview, twelve participants in total
stated that the scenario of use did not influence them directly, because they
were already familiar with the purpose of tagging from real life situations. Ten
participants noted that they were trying to think how they or someone else
would search in the future, but at the same time they acknowledged that this
was difficult to achieve because ‘people do not think in the same way’ and ‘it
is hard to know what others want to get out of tags’.
Three participants were clearer about the impact of the scenario in their
selection. They stood in the fact that they were ‘London citizens’ and
‘interested in the Olympics’, as stated at the text (see Section 4.4.2). Hence,
they selected British-focused, e.g. ‘British gold medal’, or Olympics-related
tags although the third broadcast was ‘more related to civil rights movement’.
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5.8. The impact of the guidelines for better tagging
practices
In order to address our second research question [RQ2] as described in
Section 2, we presented a list with guidelines for better tagging practices to
our participants. These guidelines were found in the literature (see Section
3.6). The data we collected on the impact and the usefulness of these
guidelines derived from participants’ responses in the interview and
particularly the examination of their own tag selections.
The pre-task and post-task interview responses indicated that the guidelines
were helpful and made sense for at least half participants. They could easily
remember all or the most important guidelines according to their own
evaluation as described below. Moreover, four participants who had never
used nor created tags in the past found the guidelines important in order to
understand how they should tag, especially in Condition A where they could
not see the existing tag collections from the beginning.
However, four participants admitted that they did not use them in practice
because they could not find a way to apply them. They found them too broad
and they followed their own habits instead. Those who followed the guidelines
tried to show us specific examples, e.g. tags where they used plurals,
synonyms or full words for abbreviations. It’s also important to emphasise the
fact that six participants, who were regular taggers in real life, found the
guidelines familiar and in accordance with their own tagging practices.
Finally, seven participants mentioned that they could not apply the guidelines
very well because they had the number limit of seven tags.
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Apart from general comments, some participants reported for particular
guidelines the following:
•

Guideline 1: Add tags that give adequate information about the
context. Twelve participants highlighted this guideline as the most
obvious and straightforward to apply, because it clarified what should
be tagged. However, three participants acknowledged that the
application of this guideline depends on the content and the individual
way of thinking. More specifically, they mentioned that not all types of
content have a clear context like the broadcasts of this study and this
would make the guideline hard to apply. Additionally, not all people
think in the same way. For example, a participant argued that ‘when
we talk for events that took place far in the past, we mostly use time
rather than location, so the tag about the location is useless’. This was
obviously an individual thought that influenced the selection of tags.

•

Guideline 2: Try to include as many synonyms of your tags as
possible. This guideline received various comments. Participants’
arguments can be classified in two categories. On one hand, five
participants understood the reasoning behind adding synonymous tags
and six participants presented examples of using synonyms in their
own collection. On the other hand, four participants who have never
tagged in the past found it difficult or did not accept the fact that they
should know synonyms. Moreover, seven participants highlighted the
fact that synonymous tags overpopulate the collection and confuse the
audience. Finally, because of the number limit of seven tags, five
participants preferred to add diverse rather than synonymous tags.
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•

Guideline 3: Leave spaces between words and separate tags by
commas. Two participants who had created tags on ‘Tumblr’ platform
were already familiar with this guideline, but six argued that this
guideline depends on the tagging system implementation. Moreover,
this guideline was not applicable in our study, since participants were
asked to write their tags in paper.

•

Guideline 4: If you use abbreviations, also add the full words. For
four participants this was one of the most helpful guidelines. The need
for this guideline was obvious to them. Although it was easy to apply,
the number limit of seven tags constrained again their selections.

•

Guideline 5: Use plurals to indicate categories of objects. Three
participants argued that this guideline was related with the sensitivity
of the search engine, whereas other three could not understand the
rationale it.

•

Guideline 6: Use capital letters only when it is the norm. Four
participants found this common sense, but at the same time understood
that people don’t use capitals when tagging because it requires an extra
hand movement to activate capital letters. They expected from the
computer to understand when it is the norm for using capital letters,
likewise word processor software.

•

Guideline 7: Add tags with various levels of specificity. This
guideline made sense to participants who did not have explicit
preference towards general or specific tags. On the other hand, four
participants said that they could not really grasp it and apply it in
practice.
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Apart from what people stated in the think-aloud sessions, the analysis of
the final tag collections also revealed some useful findings in terms of the
guidelines fulfilment:
•

It becomes apparent that Guideline 1 about the context-based tags was
widely followed. Many of the most popular tags in all collections were
related to the context, i.e. names, dates, places and events.

•

There are also various synonymous tags in all collections that fulfil
Guideline 2. The most significant examples include:
o ‘food shortage’, ‘rationing’ and ‘donations’
o ‘hope’ and ‘optimism’
o ‘Olympics’ and ‘Olympic Games’
o ‘post-war’ and ‘World War II’
o ‘archery’ and ‘arrows’
o ‘wheelchair’ and ‘disabled’
o ‘wheelchair sport’ and ‘therapeutic sports’
o ‘discrimination’,

‘racism’,

‘segregation’,

‘civil

rights

movement’ and ‘racial tension’
o ‘defiance’ and ‘protest’
•

As mentioned above, we could not examine the application of
Guideline 3 because it was related with the system design parameters.

•

There were only three tags used as abbreviations that required also a
full word according to Guideline 4. ‘International Olympic Committee’
was added for ‘IOC’ and ‘World War II’ for ‘WWII’, but ‘USA’ was
left without the full word.
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•

Guideline 5, which was about the use of plurals for categories, was
partially applied. Only half tags that could be used as categories were
added as plurals. The most obvious examples included: ‘donations’,
‘sports’, ‘arrows’, ‘archery athletes’, ‘female athletes’, ‘black athletes’,
‘black American sprinters’, ‘1948 champions’ and ‘Olympic medals’.
At the same time, there were also many examples where tags were not
added in plural, such as ‘interview’, ‘disabled athlete’, ‘gold medalist’,
‘sport’, ‘black athlete’, ‘national anthem’, ‘quote’, ‘medal’ and ‘gold
medal’.

•

Guideline 6 was successfully applied since capital letters were added
from all users whenever it was the norm, e.g. for names, places etc.

•

Finally, we identified various tags that refer to the same topic but differ
in specificity as proposed in Guideline 7. Specific and detailed tags
were mostly created by the combination of more general tags as
described in Section 5.3. In particular for the first collection in
Condition B, ‘London’, ‘post-war’, ‘Olympics’ and ‘1948’ were the
general tags from which more specific tags were produced, e.g. ‘postwar London’, ‘post-war Olympics’, ‘London 1948’ and ‘London 1948
Olympics’. Additionally, there is ‘British high jumper’ to support
‘Dorothy Tyler’ and also ‘black athletes’ and ‘black American
sprinters’ to support both ‘Tommie Smith’ and ‘John Carlos’.

Although we could find applications of all guidelines in the final
collections, this does not mean that users acted the same way individually.
Analysing participants’ own tags we have found that:
•
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All participants added context-based tags.

•

Eight participants in total used a couple of words that were synonymous
or at least had a semantic relation.

•

Nine participants in total used plurals to indicate categories.

•

Two out of three people, who used abbreviations as tags, also added the
full words.

•

Eleven participants had different levels of specificity in their tags,
maybe even without understanding it. Some examples that show how
we define different level of specificity are the following:
o ‘black athlete’ or ‘black American sprinters’ to specify
‘Tommie Smith’ and ‘John Carlos’
o ‘disabled athlete’ or ‘archery athletes’ to specify ‘Margaret
Maughan’
o ‘sports’, ‘sports women’ or ‘therapeutic sports’ to support
‘archery’

It also made sense to examine the system-generated tags against the
guidelines, although it was clear that the system algorithm was not built on all
those guidelines. In general, the system-generated tags failed to meet all of
them. First and foremost, the system-generated collection included tags about
the context but these tags had no relation with the real context. For example,
‘Crewe’, ‘Taiwan’ and ‘Baltimore’ were tags for places but none participant
selected them because they were irrelevant. However, ‘Paralympic Games’
and ‘Olympic Games’ in the second and third broadcast respectively received
some popularity because they addressed the context for the event successfully.
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Regarding synonymous tags, the system’s collections did not have obvious
synonyms but they had some tags that could be considered semantically
related. Some examples were ‘game (food)’ and ‘rationing’ for the first
broadcast, ‘disability’ and ‘overweight’ for the second, ‘protest’ and ‘riot
booths’ for the third. However, ‘riot booths’ and ‘overweight’ were not
considered relevant by any participant. Moreover, all tags in system’s
collections were general and they did not have different levels of specificity.

5.9. More aspects of human tagging behaviour
In the previous sections we analysed various aspects of human tagging
behaviour. More specifically we identified:
•

The kind of tags that most participants preferred and thus, became
popular (see Section 5.3).

•

How the guidelines influenced participants’ selections (see Section
5.8).

•

How participants were influenced by tag conventions set by other
users (see Section 5.5)

•

How viewing the existing tag collection in the form of tag clouds
influenced their behaviour (see Section 5.6).

These findings address various research objectives but also contribute to
our fifth research question [RQ5]. In this section we also offer a closer look at
participants’ tag collections by focusing mainly on the structure and the
specificity of their tags as well as the amount of personal consistency kept.
First of all, all participants except two in Condition A chose keywords
rather than long phrases for tags. Participants who used long phrases tried to
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change the structure of their tags in order to follow the convention, whereas
some others reported that the guidelines clarified how they should tag. In
Condition B, it was expected that participants would follow the keyword
convention since they could view the collection while adding their tags.
Another significant trend that emerged in the majority of individual tag
collections was the fact that tags were very general terms that would not make
any sense for the broadcast if they stood alone in the collection. Following a
different way of thinking from the majority, eight participants chose more
content-specific tags, such as ‘British high jumper’, ‘London Olympic Games
1948’ or ‘Margaret Maughan interview’.
Finally, we found that only half participants had personal consistency in the
way they tagged. Consistency is mainly defined in terms of tag structure and
the information that is tagged in each collection. For the latter, it is obvious
from the final collections that most people chose to tag names, places, dates,
events, sport types and categories that describe the situation, with some users
omitting dates or places in some cases. Regarding the tag structure, some
participants chose to combine different aspects of information in one tag, such
as places and dates. Only half, as mentioned before, managed to keep
consistent structure, e.g. choose ‘London 1948’ first and continue with ‘Rome
1960’ and ‘Mexico City 1968’.
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6.

Discussion
The data analysis revealed some useful findings for tagging systems’

research, which are presented and discussed in this section.

Patterns in tagging behaviour
The most remarkable finding that emerged from the tag collection analysis
was that all participants agreed on the type of the most useful tags. In order to
distinguish these types of tags we followed the classification in the Section
3.4. Context-based tags, which communicate the context of the content, were
the most popular in all collections, e.g. names of people mentioned in the
broadcasts, events, places and dates. They were followed in popularity by
content-based tags, which present topics or categories that the content could fit
it, such as ‘rationing’, ‘disability’ or ‘civil rights movement’.
Conversely, there was not significant agreement on the level of specificity
of those tags. Some participants selected to present information in separate
and general tags, such as ‘London’, ‘post-war’ and ‘1948’, whereas others
preferred specific tags that combined different types of information, such as
‘post-war London’ and ‘London 1948’.
Finally, as also identified in the literature, participants were tempted to
choose tags that were already popular, maybe due to their actual usefulness or
due to the ‘power of the crowd’. Hence, these tags became popular from the
beginning and gained even more popularity over time that distinguished them
a lot from the mass.
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The usefulness of selected tags
These different types of tagging behaviour can be attributed to the fact that
participants had diverse views of where and how tags would be used. As
described in the Introduction, tags are present in three stages of the
Information Journey (Blandford and Attfield, 2010): a. find information, b.
validate and interpret information and c. use information.
In order for a user to find information, broadcasts that contain either
general or specific tags will come up in the search results. For example, if a
user searches the BBC World Service Archive for ‘Olympics in London’,
broadcasts are likely to come up even if they contain general tags, such as
‘Olympics’, ‘Olympic Games’ and ‘London’, or specific tags such as ‘London
1948 Olympic Games’. We base this assumption on the capabilities of the
most common search engines nowadays.
When users want to validate and interpret search results, only few specific
tags can give a good overview of the content, e.g. ‘Olympics 1948: London
after WWII’ and ‘protest in Mexico Olympics’. Finally, if users want to use
information conveyed by tags in order to browse similar broadcasts, specific
tags might limit their results, because either other broadcasts must be tagged
with the same tags or the search engine must be flexible enough to break
specific tags into more general ones. In this case, a combination of more
general tags would be more appropriate.
As it is understood from the above, there are no right or wrong tags. Each
tag in our collection can serve better in different stages of the Information
Journey. Since our collections contain both general and specific tags that make
sense, we can argue that we achieved to create useful collections. However,
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their usefulness can be inspected in further studies by having participants to
accomplish tasks in different stages of the Information Journey while using the
existing tags.

The contribution of the guidelines and the scenario of use
Although we haven’t tested participants’ tagging behaviour without the
guidelines, we claim that Guideline 1 about the context-based tags influenced
participants’ choices a lot, as it became obvious from the tag collections.
Guideline 2 about the synonymous tags was controversial, since some
participants did not accept to fill the collection with synonyms, whereas some
others understood the need for it. Although Guideline 7 about the various
levels of specificity in tags was not widely followed in individual collections,
we can argue that it was present in the final state of the collections as they
feature semantically similar tags in different levels of specificity.
In terms of the scenario of use, all participants seemed to understand their
goal for contribution, which was in accordance with what experienced
participants were doing in real life. This confirmed that the scenario was
credible. Based on the semantic coherence of the tag collections, we can also
claim that the scenario of use determined the scope of the tags.

The weakness of the system-generated tags
System-generated tags showed inability to support users’ choices. Only 1-2
system tags from each broadcast gained some level of popularity. Most
important, the system did not capture any relevant contextual information,
which proved to be the most popular.
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Additionally, although we understand that the system algorithm was not
build according to the guidelines we used in this study, we found that system
tags did not follow any of these guidelines properly.
Moreover, participants could easily identify which tags were automatically
generated due to their irrelevance. Some participants were also biased against
the collection because of automated tags, but they anticipate better results
from automatic tagging in the future.

Motivations for online participation and tagging
Users’ motivations for online participation and creation of tags were in
accordance with the findings in the literature as described in Section 3.3. From
the analysis became apparent that the social aspect of online contribution is
constantly gaining ground. For example, many participants stated that by
tagging they expect to boost their content on search engines and as a payoff
they anticipate appreciation and recognition translated in ‘likes’ and new
followers.
Furthermore, their motivations for tag usage covered three stages of the
Information Journey:
•

They search for tags in order to find relevant information.

•

They read tags in order to gain an overview of the content and
evaluate its relevance.

•

Finally, they use tags in order to filter and target their search results.
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Influence from tag clouds
What became obvious in Condition A was that participants were in
majority reluctant to change their tags according to the existing ones in order
to achieve bigger consistency in the collection. They thought their own tags
were more specific and thus more helpful, although they were semantically
very similar with the existing ones.
Furthermore, participants who were not so familiar with tagging were
highly influenced by tagging conventions presented in the collections.
Therefore, they adjusted the form and the structure of their tags based on these
conventions.
The effect of serendipity must be also noted. Participants in Condition A
were surprised when they found their own tags already in the collection. They
did not expect other people to have chosen the same tags. They also felt more
confident about their choices. Moreover, viewing the tag clouds helped some
to choose tags they could have not imagined otherwise.
Participants in Condition B were more influenced by the existing tag
collection than in Condition A. The influence was measured in terms of the
amount of tags in individual collections that were identical with the existing
tags. However, this difference was not statistically significant, which was
expected since they claimed that they did not want to be influenced but tried to
check themselves.
However, this contradicts with the fact that participants in Condition B
followed some conventions that were not present in any of collections in
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Condition A. In particular, they widely followed the convention that the first
participant made in Condition B. For example, they followed ‘London 1948’
instead of adding ‘London’ and ‘1948’ as in Condition A. This reoccurred in
all three broadcasts of Condition B. Hence, we could argue that people are
likely to follow tags from existing collection if they are prompted to look at
them.
At the same time, we can argue that participants in Condition A managed to
achieve similar amount of identical tags without viewing the collection. This
supports the argument we made previously that participants agreed on which
tags were useful.

Implications for design
Based on the aforementioned findings, we are able to suggest some
implications for tagging system design.
First of all, we found that not all participants who had created tags in real
life could understand the purpose and the value of tagging. As a result, they
don’t pay much attention on choosing tags that are more searchable and
popular for the same topic. Therefore, in order to increase users’ engagement
with tagging, developers have to make clear especially to novice users why
they should carefully select tags, how tagging system works and how tags help
other people to interpret or find information, similarly to our scenario of use.
Secondly, the system algorithm that generated the first tags needs to be
improved so as to support users selections. More specifically, the algorithm
must be improved towards capturing accurate contextual information. A
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controlled vocabulary with synonym rings would also facilitate adding
synonyms to the collection or showing more relevant results to users.
Additionally, in order to improve personal consistency in tagging and also
consistency in the whole collection, the system can recommend tags according
to user’s previous tags and their structure or based on other people’s tags
assigned for the same and similar broadcasts. For example, if a user was about
to type ‘London’, a recommendation about ‘London 1948’ would come up
because ‘Rome 1960’ was previously used or because this tag is already
popular in this collection. With this personalisation users will be prompted to
choose existing tags and redundancy in the collection will be potentially
minimised.
Apart from that, we should not overlook the effect of serendipity. Various
participants faced serendipity during the sessions. Designing for serendipity
would include making the existing collection prominent and visually engaging
so that users are attracted to look at it. Tag recommendations as discussed in
the previous paragraph can also promote serendipity.
We can claim that final collections had useful tags for all stages of the
Information Journey (Blandford and Attfield, 2010). However, less
redundancy and more consistency could be further achieved if users were
guided to create general tags and a system feature allowed to choose a
combination of tags to look for. For example, if ‘London’ and ‘1948’ exist in
the collection, the user can choose to combine both tags for future search.
The guidelines for tagging practices seemed useful especially for novice
taggers. However, we don’t think that it would be effective to be shown in
plain text as in our study. These guidelines can be embedded in the process of
90

tagging with a more engaging or playful way that would attract users to take
them into account.
It was also surprising that some participants did not trust the collection
because some tags were system-generated. Due to this fact, they mainly chose
their own tags. As a result, the collections were populated with tags, which
were semantically similar but differently structured. In order to minimise this
overcrowding, it is important to gain users’ trust for the collection.
Of course we acknowledge that we have not evaluated the aforementioned
proposals, since it was not in the scope of this study, but they seem logical
according to our research findings.
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7.

Limitations of the study
During the user sessions and the data analysis we identified some

limitations of our method, which can be summarised as follows:
•

Task-driven behaviour: Our participants listened to the broadcasts
in order to tag them. Conversely, a real-life motivation would derive
from the information need about a particular topic. Tagging would
potentially come if listeners found that the existing tag collection
was not satisfactory. However, if we simulated real life motivation,
it would require a longer period of experiments and we would miss
some useful insights that emerged from users’ choices.

•

Number limit in tags: We asked participants to select
approximately 5-7 tags, a number that came from the literature. For
half participants this worked well, whereas the rest would add more
tags, as mentioned in Section 5.6. This meant that these were
restricted and led to combine different bits of information in one tag
in order to include many aspects in their tags.

•

Not fully developed prototype interface: Due to time constraints,
we did not build a fully functional prototype in which tags would be
added directly into the system. Participants wrote tags in paper and
kept notes while listening to the broadcast. This difference with the
real life situation possibly influenced users’ choices.

•

Lack of system constraints: Tagging systems pose limitations to
their users. For example, Tumblr requires tags to be separated with
commas, whereas Twitter accepts one-word tags. We did not have
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any particular system limitations except the guideline that proposed
to separate tags with commas.
•

Pre-determined selection of broadcasts: All broadcasts had the
same structure and format, which facilitated the use of contextbased tags, because the interviewee mentioned names, places, dates
and events. We have to examine if people prefer the same types of
tags in other programmes than ‘BBC Witness’.

•

Participants’ counterbalancing: We did not do any particular
counterbalancing of participants in the experiment’s conditions.
Participants would have been arranged differently based on their
experience in tagging, but the need for Condition B emerged after
we performed some studies with Condition A.

•

Small sample size: Although we were able to identify key patterns
in human tagging behaviour, it is necessary to continue this study
with a bigger sample in order to validate these patterns and
highlight with more secure the most significant ones.

For the future steps of this research these limitations must be overcome in
order to validate the current findings and examine further aspects of human
tagging behaviour.
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8.

Conclusion
Tagging system research is lacking user-centred studies. Our study was a

successful attempt to minimise this absence by contributing to the field from a
user-centred perspective. We explored human tagging behaviour by gathering
user insights and observing users’ actual choices. We came across diverse
individual strategies, attitudes and reactions towards social tagging. Within
this fruitful variation we managed to identify behavioural patterns and
remarkable points, which are useful to the tagging system designers and the
BBC R&D Team in particular.
Creating a credible motivation for all participants and showing them a set
of guidelines with tagging practices helped to achieve user-generated
collections with useful and semantically coherent tags. That was the most
significant achievement of our study.
In this context we found that participants widely agreed on which tags were
the most useful and made them popular. This must be taken into account from
experts who generate tag collections. Moreover, we managed to identify the
weaknesses and the points in which the algorithm that generates tags for the
BBC needs to be improved.
It was also surprising how participants reacted to the existing collections.
Some were suspicious of their quality because of the automated tags. Others
undoubtedly followed existing conventions, whereas some others deliberately
did not want to be influenced so as to check their own capabilities in tagging.
Many had serendipitous encounters because they found either useful tags that
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they could not have imagined themselves or that their tags were already in the
collection.
In general, it became clear that the crowd is a very powerful resource to
enhance the metadata of the BBC World Service Archive. However,
‘educating’ or ‘inspiring’ taggers to choose useful or already existing popular
tags is a key aspect for high quality collections, since the computer algorithms
are not capable enough yet to choose meaningful tags on their own. Any
design implementations must prompt taggers and promote serendipity while
retaining the quick and free nature of tagging.
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10. Appendices
10.1. Information sheet
Title of
Project:

What is required to determine a useful tag collection?

This study has been approved by the UCL
Research Ethics Committee as Project ID
Number:
Name, Address and Contact Details
of Investigators:

MSc/1112/013

Georgios Maninis
18 Kelfield Court, Kelfield Gardens,
London, W10 6NS, UK
Tel. 07842428921

We would like to invite you to participate in this research project. You should only
participate if you want to; choosing not to take part will not disadvantage you in any
way. Before you decide whether you want to take part, please read the following
information carefully and discuss it with others if you wish. Ask us if there is anything
that is not clear or you would like more information.
Purpose of the study
The aim of this study is to understand user’s tagging behaviour in online communities.
The study also seeks to understand how this behaviour is influenced by system
recommendations for popular tags or better tagging practices. In any case, there are not
the participants’ capabilities that are being tested but the efficacy of system’s design
features.
Procedure
If you agree to take part, you will be interviewed with a few questions regarding your
experience with online communities and tagging. Afterwards, you will hear three radio
broadcasts from the BBC World Service Archive and you will be requested to add tags
to each broadcast. Additionally, you will be asked to edit your tags according to a list
of other participants’ tags and a set of guidelines for tagging. During the session, you
will be requested to describe the reasoning behind your choices in tags. At the end,
you will be asked to evaluate and reflect on your experience.
The session will be audio recorded and the tags you add to the system will be used as
prompts for the next participants. The whole study is expected to last for an hour.
At the end you will have the chance to win £100 via draw.
It is up to you to decide whether or not to take part. If you choose not to participate,
you won't incur any penalties or lose any benefits to which you might have been
entitled. However, if you do decide to take part, you will be given this information
sheet to keep and asked to sign a consent form. Even after agreeing to take part, you
can still withdraw at any time and without giving a reason.
All data will be collected and stored in accordance with the Data Protection Act 1998.
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10.2. Consent form
Title of
Project:

What is required to determine a useful tag collection?

This study has been approved by the UCL
Research Ethics Committee as Project ID
Number:

MSc/1112/013

Participant’s Statement
I …………………………………………......................................
agree that I have
 read the information sheet and/or the project has been explained to me orally;
 had the opportunity to ask questions and discuss the study; and
 received satisfactory answers to all my questions or have been advised of an
individual to contact for answers to pertinent questions about the research and my
rights as a participant and whom to contact in the event of a research-related
injury.
 understood that my participation will be audio recorded, and I am aware of,
and consent to, any use you intend to make of the recordings after the end of the
project.
 understood that my tags will be used for the rest of the study and they will be
shown to other participants, but my personal details will remain confidential.
I understand that I am free to withdraw from the study without penalty if I so wish,
and I consent to the processing of my personal information for the purposes of this
study only and that it will not be used for any other purpose. I understand that such
information will be treated as strictly confidential and handled in accordance with the
provisions of the Data Protection Act 1998.
Signed:

Date:

Investigator’s Statement
I, Georgios Maninis, confirm that I have carefully explained the purpose of the study
to the participant and outlined any reasonably foreseeable risks or benefits (where
applicable).
Signed:
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Date:

10.3. Procedure outline for Condition A
The procedure for the Condition A of our study is outlined here:
1. Welcome the participant. Make her/him feel comfortable.
2. Inform her/him about the purpose of the study by giving her/him the
information sheet to read.
3. Ask her/him to sign the consent form.
4. Introductory interview to understand her/his background and
experience.
5. Read the scenario of use to get her/him in the mood.
6. Show some guidelines for better tagging practices.
7. Play the first broadcast. Explain that s/he can keep notes while
listening because after s/he will have to add tags. Preferably 5-7 tags,
separated with commas.
8. Show them the tag cloud and explain that the tags are a mixture.
9. Ask her/him to decide which tags s/he would support from the existing
collection.
10. Ask them to explain their tag selection and how the guidelines
informed this selection.
11. Do the same for second and third broadcast.
12. Show the list of guidelines when users tag, as a reminder.
13. Post-task interview.
14. Sign the lottery ticket.
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10.4. Procedure outline for Condition B
The procedure for the Condition A of our study is outlined here:
1. Welcome the participant. Make her/him feel comfortable.
2. Inform her/him about the purpose of the study by giving her/him the
information sheet to read.
3. Ask her/him to sign the consent form.
4. Introductory interview to understand her/his background and
experience.
5. Read the scenario of use to get her/him in the mood.
6. Show some guidelines for better tagging practices.
7. Show them the page with the broadcast and the tag cloud. Explain that
the tags are a mixture of system and user generated.
8. Play the first broadcast. Explain that s/he can keep notes while
listening because after s/he will have to add tags. Preferably 5-7 tags.
9. Ask her/him to make their final selection of tags, using their own and
the existing tags.
10. Ask them to explain their tag selection and how the guidelines
informed this selection.
11. Do the same for second and third broadcast.
12. Post-task interview.
13. Sign the lottery ticket.
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10.5. Interview structure
With the pre-task interview we tried to understand participants’ background
experience and attitudes towards online participation and the use of tags for
information retrieval. With the post-task interview we aimed to understand
participants’ view of certain aspects of the study. The structure of the
interview is outlined as follows:
Participant no:
Age:
Gender:
Education:

Pre-task
•

Do you participate in any online social activities?
o What kind of activities?
o How long have you been taking part in these activities?
o Do you contribute or only observe these activities?
o If you contribute, what is your motivation?
o If you don’t contribute, are there any particular reasons for
that?

•

Have you ever come across a list of tags or tag clouds (under photos,
texts, videos etc.)? On which websites?

•

Have you ever used tags in an online activity?
o If yes, for what reasons? Can you describe the experience?
o If no why? Can you think of any reasons tags can be used?

•

How would you use assess tags as a tool for searching and navigation?
o Would you like any changes to the tag collections?
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•

Have you ever created tags yourself?
o For what reasons?
o Do you have any specific strategy when adding tags?
•

Have you ever tagged other people’s content?

•

What kind of information should a tag convey?

•

Are you interested in the Olympics?

•

Finally, are you aware of the BBC World Service?

Post-task
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•

First of all, how did you find the broadcasts?

•

Did the scenario of use influence your tagging behaviour?

•

To what extent and how did the tagcloud influence your behaviour?

•

How would you evaluate the guidelines for tagging behaviour?

•

Do you think that you contributed to more consistency in tagging?

10.6. List of guidelines for tagging practices
In the literature review chapter we outlined a list of guidelines with
practices and conventions. It is expected that if these guidelines are taken into
account, folksonomies will gain consistency and tags of better quality. For the
purpose of this study, we aimed to examine if the guidelines proposed in the
literature can influence tagging behaviour. The list we created consisted of
both high-level principles and more practical recommendations. It was
presented to participants in the beginning of the study. Participants were asked
if and how they followed these guidelines and how they would evaluate them.
The guidelines were the following:
1. Add tags that give adequate information about the context, e.g.
names, dates, places etc.
2. Try to include as many synonyms of your tags as possible.
3. Leave spaces between words and separate tags by commas.
4. If you use abbreviations, also add the full words, e.g.
‘University College London’ and ‘UCL’.
5. Use plurals to indicate categories of objects, e.g. ‘fruits’ instead
of ‘fruit’.
6. Use capital letters only when it is the norm, e.g. to tag the
name of the city. Otherwise, use lower case letters.
7. Add tags with various levels of specificity. Start by adding
general tags and continue with more specific tags, e.g. add both
‘fruits’ and ‘apples’.
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