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ABSTRACT

User feedback is a rich source of information which can help
developers to improve software quality and identify missing
features. However, developers need to analyze user feedback
in order to assess its relevance and potential impact, which
bears several challenges due to its quantity, quality, structure,
and content, particularly when feedback volume is high. In
this paper we present the results of a case study to explore
which role collaborative tagging can play to improve user
feedback, in particular, its impact on the navigation within,
understandability, and structure of user feedback. Our re-
sults indicate that collaborative tagging might contribute
to decrease the pain when analyzing and organizing user
feedback.
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1. INTRODUCTION

With the emergence of social media and Web 2.0, today’s
generation of software developers has access to a variety of
novel tools to communicate with and learn from users [1,
24]. Likewise, software users of today can provide feedback
and request new features with a variety of tools built on
social media pillars [24]. This feedback is a rich source of

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than ACM
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish,
to post on servers or to redistribute to lists, requires prior specific permission and/or a
fee. Request permissions from Permissions @acm.org.

SSE’14, November 17, 2014, Hong Kong, China

Copyright 2014 ACM 978-1-4503-3227-9/14/11...$15.00
http://dx.doi.org/10.1145/2661685.2661692

Dennis Pagano
Technische Universitat
Minchen
Munich, Germany

pagano@cs.tum.edu

Bernd Bruegge
Technische Universitat
Minchen
Munich, Germany

bruegge@in.tum.de

information, which can help developers to improve software
quality, identify missing features, indicate real software usage,
and assess the acceptance of the software and even specific
features in the user community [16]. However, developers
need to analyze user feedback in order to assess its relevance
and potential impact, and to create prioritized tasks which
fit into their product roadmap, which typically requires high
effort as it is mostly accomplished manually [16]. Moreover,
users seem to give feedback just as their concern happens,
typically without mediation, and often in the form of natural
language, which might result in unstructured information
with unpredictable content and quality [15,16]. These factors
constitute the main problems of developers when trying to
get answers from collected user feedback.

Collaborative tagging is one of the most popular social
media features adopted by the software development environ-
ments. However, despite the widespread use of Web 2.0, only
a few studies investigated the implications of using this tech-
nique in the modern software development environment [24].
Even less is known in the context of user feedback. Schneider
et al. [19] let users themselves annotate their feedback with
a selection regarding the type of feedback, e.g. complaint,
and the object where the context of the feedback applies,
e.g. subsystem, but with predefined categories and context
objects. Maalej and Pagano [13] propose a context-aware
framework that supports the social development process,
where users can tag their feedback to help other users find it
and to facilitate its analysis.

In this paper, we report on a case study we conducted
to explore, which role collaborative tagging could play to
improve user feedback, and especially to overcome some of
the challenges developers face while working with user feed-
back. In particular, our goal was to investigate the impact
of collaborative tags on navigation within, understandability,
and structure of user feedback systems. To this end, we
implemented a simple prototype using data of issue tracking
system with already assigned tags. To analyze the effects
of collaborative tagging on user feedback, we observed sub-
jects while using the prototype to complete a given series
of simple tasks and analyzed their answers to a subsequent
questionnaire.

The remainder of this paper is structured as follows. Sec-
tion 2 summarizes related work about user feedback and
tagging in software development. Section 3 explains our



study setting in terms of research questions and research
method. Section 4 describes the results, while Section 5
discusses our findings, their implications, and limitations.
Finally, Section 6 concludes the paper.

2. BACKGROUND

We divide the background discussion into two main ar-
eas: research on user feedback in software development and
research on tagging in software development.

2.1 User Feedback in Software Development

Although user involvement has been researched over the
last three decades, user input and feedback mechanisms
in software systems lack a common theory and are char-
acterized by huge communication gaps [12]. To address
these limitations, Maalej et al. [12] propose a continuous
and context-aware model for gathering and understanding
user input. Moreover, Seyff et al. [20] and Schneider et
al. [19] propose to continuously elicit user requirements with
feedback from mobile devices, including information on the
application context. However, eliciting requirements from
continuous feedback with thousands of stakeholders bears
several technical challenges due to its quantity, quality, struc-
ture, and content [15-17]. Pagano [15] proposes a framework
for the systematic analysis of continuous user input. Finally,
Castro-Herrera et al. [4] propose a framework which uses
data-mining and recommender system techniques to guide
end-users into the right discussion forum to facilitate their
collaboration.

Our work builds on these studies and investigates, if and
how applying collaborative tagging to user feedback systems
can contribute to help developers dealing with the gathered
feedback. In particular, we evaluate collaborative tagging
as an approach to connect related feedback and to improve
its quality, in order to explore if it can help to improve the
navigation within, understandability, and structure of the
gathered data.

2.2 Tagging in Software Development

The concept of tagging originates from the social com-
puting domain and is one of the defining characteristics of
Web 2.0 [25]. Storey et al. [23] define tags as “unconstrained
keywords freely associated to a piece of information to de-
scribe it and assist in later refinding”. Further, collaborative
tagging was described by Golder and Huberman [5] as “the
process by which many users add metadata in the form of
keywords to shared content”. It has been shown that collab-
orative tagging is both better manageable and more scalable
than other categorization approaches, due to its flexibility
and lightweight, bottom-up nature: users can add their own
tags without the need to predefine tags, while an arbitrary
number of tags can be assigned per resource [2,24,25]. But
the real strength of collaborative tagging lies in its inherent
use of the wisdom of the crowd [11], a first class aid to ensure
a specific level of quality among the tags.

The main use cases of tags are typically to categorize and
retrieve specific information [25]. Developers use tags to
categorize commits and branching events in software version
control systems, and as source code annotations [23, 25].
Moreover, tags have been introduced in popular bug tracking
systems, such as Bugzilla and JIRA, to help documenting
and structuring reported issues, as well as on question and
answer (Q&A) websites, such as Stack Overflow, to categorize

each question with user-defined topics. Although different
names are used to refer to tags in these systems (keywords
in Buggzilla, labels in JIRA, tags on Stack Overflow), the
underlying functionality is similar.

The introduction of tags into software development is not
new, several studies have investigated the adoption rate and
implications of tagging in software development. In the early
stages of software development, Ossher et al. [14] propose tag-
ging as a valuable approach to identify and organize concerns
during early exploration in business analysis and explore how
tags can be hardened as the analysis evolves. Treude and
Storey [25-28] examined how tags are used by professional
software developers to document work items, the different
roles of tags, and how tagging mechanisms were adopted
by developers. The authors showed that tags were eagerly
adopted by developers to support informal processes such as
life-cycle management and the identification of cross-cutting
concerns. Their findings indicate that tagging may play an
important role in collaboration and improving team-based
software development practices. They suggest future work
to examine the benefits of integrating tagging and other
social computing mechanisms in other areas of software de-
velopment and how these mechanisms may improve software
development practices. A recent tool that uses the concept
of social tagging to support communication and coordina-
tion among software developers is described by Storey et
al. [23]. Their tool TagSEA (Tags for Software Engineer-
ing Activities) allows tagging of locations in source code,
called waypoints, and artifacts such as files. A preliminary
evaluation of TagSEA [22] showed that it is promising in
supporting navigation and communication in distributed
software development.

Most existing studies explore tagging as a communication
and collaboration mechanism among developers in software
development teams, where tags are assigned to work items
and development tasks. On the contrary, the goal of our
study is to explore, which roles tagging can play for the
communication between developers and users.

3. STUDY SETTING

Our goal is to explore the benefits of applying collaborative
tagging to user feedback systems and to investigate, if and
how it may contribute to overcome some of the challenges
that developers face when working with large amounts of
collected user feedback. In particular, we want to explore,
how collaborative tagging may enhance the navigation within,
understandability, and structure of user feedback systems.

In general, collecting user feedback without any structure
is neither helpful for developers, nor for users. Therefore,
our plan is to observe effects of tagged user feedback on
both stakeholders, with the goal to hypothesize the common
benefits. We use the notion of collaborative tagging to refer
to tags assigned by both developers and the user community.

In the remainder of this section, we outline our research
questions and setting.

3.1 Research Questions

We are interested in collecting users’ and developers’ opin-
ions about the effectiveness of tags and impressions about
how they use existing tags, rather than analyzing their tag-
ging behavior, i.e. what they tag, or what type of tags they
insert. We are particularly interested in the effects of collab-
orative tagging on three dimensions of user feedback: naviga-



tion, understandability, and defining structure. Furthermore,
we investigate the tagging permissions, i.e. who should be
granted the required rights to add or change tags on user
feedback. Specifically, we asked the following questions.

3.1.1 Navigation:

e How can tagging presentation techniques, e.g. tag cloud
and tag list, improve browsing and navigation through
available feedback?

e Between tag cloud, tag list, and search interface: which
method would users prefer for the following tasks:

— Forming an impression of the available user feed-
back

— Finding related user feedback

— Searching for a particular user feedback

3.1.2 Defining Structure:

e How can tags help in connecting semantically related
user feedback?

e How can tag clouds or ordered tag lists help in iden-
tifying the parts of the software receiving the most
feedback?

3.1.3 Understandability:

e How can tags help in forming a basic idea about the
feedback content?

e How can tags improve the understandability of the
feedback?

3.1.4 Tagging Permission:

e Who should be able to tag user feedback?

We ask these questions with the goal to explore the impli-
cations of applying collaborative tagging to user feedback
systems for both developers and users.

3.2 Data Sample and Prototype

This case study has two main goals. First, we want to
observe how users use existing tags. Second, we aim to inves-
tigate the effectiveness of tagging user feedback in improving
navigation, structure, and understandability of user feedback.
To this end, we implemented a simple prototype that displays
Spring platform’s issues together with the tags that have
been assigned to them.

Spring platform® is an open source lean, and modular
platform for modern applications. We had exported the data
we used in our study from the Spring platform JIRA issue
tracker on May 11, 2012. It consists of 8,416 issues tagged
with 492 tags (min. 0 tags, max. 11 tags, and avg. 0.195 tags
per feedback). In JIRA, tagging permission is associated with
“edit issue” permission, if the user has no edit permission,
she can not tag the corresponding issue. While there is no
limit on the number of tags that can be defined, it is not
mandatory to tag each issue. The defined tags can be viewed,
searched and removed.

"http://spring.io/

abstract | X1 AbstractAuditable | X1 accessibility | X1

action-state | X1 activeRecord | x1 addon | x2

advanced | x1 aggregator | X2 ajax | X3

backward-compat | X2 bean-infrospection | X2 bean-profiles | X3

beanwrapper | X1 BigDecimal | x1

(a) Alphabetical tag list

Biglnteger | x1

waiting-for-triage | x231 o0 |x110 mve |x72
documentation | x36 ea |x27 performance | x22
java-configuration | x21 feature-support | X19 rest | x18
under-consideration | x16 specification-compatibility | x15 spring | x15

(b) Tag list sorted by popularity

feature-support commit-interval page-size binding
oracle page pagesize paging query sort sortk

deadlocks €r'ror-reporting
batch-core  dOCumentation

JobInterruptedExce

ItemWriteListener onW

yerformance bug restart SpeCiﬁcation-Compatibﬂity
(c) Tag cloud

Figure 1: Tags presentation techniques used in the
prototype.

In our prototype, a user can view tags in three different
tag presentations techniques in addition to a basic search
interface. These techniques are alphabetical tag list, tag
list ordered by popularity, and tag cloud, as illustrated in
Figure 1. In the alphabetical tag list, tags are listed alpha-
betically whilst in the prioritized tag list, tags are listed in a
descending order according to the number of issues tagged
by them. In both lists, tag frequency, i.e. the number of
issues tagged by that tag, is displayed beside each tag. Fi-
nally, the tag cloud displays tags, as its name suggests, in
a tag cloud view and the bigger the text, the more popular
the tag. However, as displaying too much information on
the tag cloud degrades its meaning to nothing more than
clutter [9], tags that are used only once are not included in
the tag cloud. Six discrete font sizes were used for tag cloud
rendering. However, the prototype does not include tagging
functionality, i.e. inserting tags or editing existing tags, as it
exceeds the scope of this study.

When the user clicks on a tag in any of the tags pre-
sentations techniques, all the issues tagged by that tag are
displayed. In addition to these issues, tags related to the cho-
sen tag are displayed in a descending order according to their
similarity with the current tags.. The similarity between
tags is measured according to the relative co-occurrence be-
tween tags. We used Jaccard coefficient as suggested by
Hassan-Montero and Herrero-Solana [7]:

_lanB|
AUB|’

where RC is the relative co-occurrence and A and B are
the set of resources described by two tags. So the relative

RC (A, B)



co-occurrence is equal to the ratio between the number of
resources in which tags co-occur, and the number of resources
in which any one of the two tags appears.

3.3 Research Method

Our research method consists of two parts: observing
subjects while using the prototype for a given series of simple
tasks, followed by a questionnaire. The study was conducted
in sessions, with one subject each session. Before starting
each session, we briefly explained the concept of tagging and
the study purpose. The subjects were asked to complete
three tasks using the prototype. While the subjects were
using the prototype, they could request help and comment
on the prototype, e.g. suggesting features and improvements.
When the subject completed the given tasks successfully, she
was asked to fill out a questionnaire in the second part of
the session. While filling out the questionnaire, participants
could ask for illustration if the question was not clear. The
time of completing the requested user tasks varied depending
on the user skills and experience with tagging systems. Each
session lasted between 20 to 30 minutes. During the session,
we recorded observations about users, their interactions withe
the prototype, and their comments or suggestions for further
analysis.

3.3.1 Subjects

18 participants, mainly computer science and computer en-
gineering students at Technische Universitdt Miinchen, took
part in the experiment: 7 females and 11 males. All partici-
pants had considerable experience in software development,
making them good candidates to mimic Spring users suitable
for our data sample. In addition, they worked in teams to
develop software applications as part of their studies which
allows them to mimic developers as well.

12 participants had previous experience with tagging web
resources and 4 had used tags in software development
projects, in particular, for tagging projects, specific releases,
bugs, and issues. However, most tagging activities they had
experience with, were done internally by developers.

3.3.2 Tasks

We asked the subjects to complete a series of tasks using
our prototype. The tasks were chosen to inform subjects and
to ensure a common understanding of collaborative tagging
of user feedback before answering the questionnaire. First,
each participant was presented with a tag and asked to find
its frequency, i.e. issues tagged by this tag, and its related
tags. Upon the successful completion of this task, we asked
the participant to find a specific issue that has been tagged
by a given tag, read the issue details, and give her assessment
whether the assigned tag reflected the issue correctly. Finally,
the participant was asked to find the group of issues tagged
by the tag most related to a given tag.

For each task, the subjects had the freedom to choose
between the presentation techniques described above besides
the basic search interface. The tasks were identical for all
subjects.

3.3.3 Questionnaire Setup

Upon completion of the tasks, the participants were asked
to fill out an online questionnaire®*. A link to the ques-
tionnaire was included in the prototype and all responses

2 Available on: http://bit.ly/1zicnJe
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Figure 2: Method selected by participants for the
given tasks.

were collected anonymously. The questionnaire consists of 5
main areas: demographic information, navigation, defining
structure, understandability, and tagging permissions. It
is completed as soon as the respondent has answered all
questions.

3.3.4 Data Analysis

We mainly analyzed the questionnaire responses to answer
our research questions. In addition, although the tasks were
designed basically to inform subjects, we analyzed the ob-
servations and comments made by subjects while using the
prototype to complete these tasks.

4. RESULTS

This section presents our results and findings on the ef-
fects of collaborative tagging on the three dimensions of user
feedback: navigation, understandability, and defining struc-
ture respectively. Additionally, we summarize participants’
opinions on tagging permission.

4.1 Navigation

All participants agreed that browsing through available
feedback is improved by tagging and tagging presentation
techniques, i.e. tag cloud and tag list. In addition, thirteen
participants agreed that tag cloud and tag list are better
for browsing feedback than a regular search. However, one
participant disagreed and preferred the regular search over
the tag cloud or tag list, while four participants gave a neutral
answer. Figure 2 indicates the participants’ preferences,
i.e. tagging presentation techniques or search interface, for
performing different tasks. The results suggest that tag
presentation techniques are typically preferred over regular
search interface for free browsing through tags. One of the
participants explained: “I like tag cloud, it is used widely and
I would like to use it in the context of software engineering”.
On the other hand, for performing goal oriented tasks, such
as finding a specific issue, participants tend to use regular
search interface.

When asked to find a specific tag, three participants copied
the name of the required tag and used the browser built-in
search functionality. For that purpose, it did not make a big
difference for them, which tag presentation technique was
used (tag cloud or tag list). On the other hand, the majority
of participants chose to use the alphabetically ordered tag
list to search for a particular tag.

Although it may seem trivial to some users that the font
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Figure 3: Participants agreements with tags role in
defining structure of user feedback.

size of each tag represents its relative weight within the group
of tags being rendered, some participants did not perceive
the distribution of font weight through tag cloud and asked
questions like “what do the larger fonts represent?”. The
following statement was included in the description above
the tag cloud: “The bigger the text, the more popular the
tag”, but obviously some participants only read the first
sentence of the description and neglected the rest. Based on
this observation, we think it might be wise to summarize the
descriptive information as much as possible to avoid loosing
users’ attention. One of the participants suggested a number
of improvements to the tag cloud interface, including ordering
the tags in the tag cloud alphabetically and using different
shades of the same color for different tags to represent their
relative popularity. Improvements to the tag list were also
suggested, for example a participant indicated that ordering
the list vertically is better and easier for browsing than
horizontal ordering (horizontal ordering was used in the
prototype).

Two participants stressed on showing the tag frequency
whenever the tag appears. Further, a participant suggested to
display the frequency of tags in the tag cloud, e.g. displaying
the precise frequency in a tooltip when moving the mouse
over the tags in the tag cloud, as the font size only indicates
the relative popularity of the tag withing the displayed group
of tags. Moreover, one participant indicated that the ability
to search tags is an important feature in tagging systems.

4.2 Defining Structure

As shown in Figure 3, all participants agreed that tagging
helps in connecting semantically related user feedback and
thus supports defining the underlying structure. Furthermore,
sixteen participants agreed that browsing through tag clouds
and tag lists helps them in recognizing the parts of the
software receiving most feedback. On the other hand, one
participant did not believe that tags can reflect the amount
of feedback received for different parts of software and one
participant remained neutral.

The majority of participants showed their interest in the re-
lated tags and indicated that it was a very important feature
in the tagging system. Although the following description
was presented above the related tags section on the prototype:
“Below are the most related tag to the current tag, listed
in a descending order according to their similarity”, some
participants did not understand what related tags represent
and requested further explanation. Some other participants
commented that it was difficult to find the related tags. One
participant described the problem: “By clicking on the tag,
the user is expecting to see the associated issues. Displaying

Neither Agree nor Disagree M Agree M Strongly Agree

m Strongly Disagree M Disagree

10

Number of participants

1
° mmm

Tags help in forming a basic idea about the feedback. ~ Tags improve the understanding of the feedback.

Figure 4: Participants agreements with tags role in
improving feedback understandability.

related tags beside the issues makes them difficult to notice”.
As an improvement to this problem, she suggested including
a cloud view of the related tags where the font size of the
tag indicates its relative similarity to the chosen tag (i.e.
the larger the font, the more similar the tag). However,
two participants had the opposite opinion and commented
that related tags are displayed on the right place. Another
suggestion was to add more description about similarity be-
tween tags, e.g. describing that similarity between tags is
calculated based on their co-occurrence.

A remarkable suggestion made by two participants was hav-
ing fixed categories, which could be created by administrators
or the development team, such as ’debugging’, ’development’,
"UD’, and ’testing’. This suggestion, which relates also to tag-
ging permissions, is interesting because automated clustering
techniques can be easily applied to group tags under those
categories.

4.3 Understandability

Fifteen participants agreed that viewing the tags assigned
to a given feedback helped them in forming a basic idea
about that feedback without the need to read its detailed
description. However, the number of neutral participants,
i.e. neither agree nor disagree, increased in deciding whether
tags assigned by users improve the understandability of that
feedback, as shown in Figure 4.

Whether tagging can improve the understandability of
user feedback is highly dependent on whether the assigned
tags reflect the meaning of the feedback correctly. As one
of our participants put it: “The most important aspect of
tagging user feedback is tags’ ability to reflect the content of
the feedback; this is what can make a difference”. Another
participant commented that adding a description to each tag
will improve its usability and understandability by other users.
One other participant thought of improving understandability
as the main purpose of tags, “especially if the feedback itself
was not written in a clear form”.

Three of the participants believed that using specific, dis-
criminating tags and avoiding general keywords represents
an important factor impacting the role of tags. Another
participant trusted that a collection of tags associated with
a feedback could reflect the meaning of feedback better than
a single tag. This result encourages the collaborative tagging
of user feedback.

4.4 Tagging Permission

When participants were asked about their preferences on
tagging permissions, i.e. who should be able to add new
tags, an equal number of participants voted for both the
feedback creator and the members of development team, as
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shown in Figure 5. The second popular opinion in the list is
to give a different level of permission to different users, e.g.
specific users with edit permissions, or members of a specific
group. An interesting finding of the study is that participants
seemed to be reluctant to give a tagging permission to all
users, as only one among eighteen participants voted for this
option. One participant was strongly against giving all users
the permission to tag: “users usually assign bad tags and
may add conflicting tags to related feedback, thus they should
not be given the complete freedom in adding new tags”. This
agrees with a statement made by another participant: “If
all users can tag, too general or wrong tags may be assigned
which is not good to describe the issue. If it must to be so,
new tags have to be checked and reviewed before accepting
them”.

Three participants suggested to give different weights to
tags according to their creator, for example tags created by
the development team, expert users, or users with a spe-
cific minimum reputation in the user community get higher
weights. Another suggestion to give tagging permission to
the system or project administrator was proposed by two
participants. Additionally, one participant suggested that
redundancy should be prohibited, i.e. a specific tag can not
be assigned to the same issue more than one time. This
suggestion contradicts with a comment made by another par-
ticipants that the number of times the tag has been applied
to the feedback is important as an indicator of which tag
represents the feedback best.

Finally, participants were asked about their opinion, which
roles tags can play for user feedback. Participants could
select all applicable options. Figure 6 summarizes their re-
sponses. All participants agreed that tags are important

for the categorization and classification of feedback. The
second most important role of tags according to participants’
responses is connecting semantically related feedback, which
was selected by seventeen participants. This means that tags
can play an important role in identifying structure among
feedback in the eyes of our subjects. Fourteen participants
agreed that tags are helpful to simplify retrieving user feed-
back later, which is another evidence that tagging can play
an important role in the navigation through user feedback.
Half of the participants voted for using tags to communicate
with other developers, e.g. prioritizing feedback or assigning
feedback to developers. This result supports the statement
“tags are applied to help other developers on the same team
with the management of their work and to make them aware
of particular incoming work items” which was framed by
Treude and Storey [25] in their study on how tagging has
been adopted and adapted by a large project with 175 de-
velopers. In the same light, one participant suggested to use
tags to categorize different releases of the software product.
Interestingly, one of the respondents to this question also
commented that once tags are used for one of these goals,
this implies that they are also used for the other goals in
consequence. For example, using tags to categorize and clas-
sify user feedback simplifies retrieving this feedback later,
which was also explained by one of the respondents: “I use
bug tracking system everyday at work and thing can be really
difficult to find, e.g. what release or programming language.
I think tagging bugs can help a lot”.

5. DISCUSSION

We discuss the implications of our findings for developers
and users, and summarize the limitations of our study.

5.1 Implications

5.1.1 Implications for Developers

To benefit from user feedback, developers need to under-
stand, what the user wanted to say, if the feedback is relevant,
and with which level of importance and impact it should be
treated. But because developers typically have to manually
analyze the gathered messages to get this information, the
effort to make is large and unfortunately grows with the
volume of feedback [15,16].

Our results suggest that collaboratively tagging user feed-
back might contribute to decrease the emerging challenges in
three ways. First, tags can help to group semantically related
feedback and thus inherently add a layer of structure to oth-
erwise unstructured messages. This might help developers to
access specific feedback more easily, for instance when they
need more information about a given failure or more opinions
about a missing feature. It also has the potential to mitigate
duplicates, as finding related feedback could be easier when
similar messages are grouped via tags. Second, the assigned
tags might help to improve the understandability of user
feedback, as they potentially provide an immediate glance at
the most important aspects of the feedback from the author’s
perspective. Third, tags might contribute to understanding
more quickly, which aspects of the software, such as a specific
feature or component, receives most feedback. This would
help developers to get a more fine-grained impression of the
software quality as perceived by their user community.

However, the positive effects of collaborative tagging de-
pend to a large extent on the quality of the assigned tags



and whether they reflect the feedback correctly. For instance,
Barua et. al [3] recently found that collaborative tagging on
Stack Overflow has led to a “tag explosion”, because erro-
neous and inconsistent tags have been supplied over time.
Since such an effect naturally reduces the potential benefits,
we think it would be best not to give the permission to create
new tags immediately to all users. In our data sample, for
instance, only a small number of tags —compared to the num-
ber of issues— had been assigned to the issues(492 tags for
8,416 issues). One possible explanation could be the limited
tagging permissions granted to novice users in the feedback
system from which we drew our sample. In the same light,
it could be helpful to recommend existing tags to novice
users, which — when done right — could increase the probabil-
ity of obtaining more accurate tags, while maintaining the
lightweight nature of collaborative tagging.

5.1.2 Implications for Users

Users provide feedback, because they want to let developers
know about their experience with the software — either to
provoke a change, e.g. reporting a bug or requesting a feature,
or to communicate praise or displeasement. Their goals
typically do not include helping developers to organize their
work items. However, users do care about their opinion
being heard once they have taken the time to formulate
it. Therefore, any means which makes their feedback more
valuable without too much additional effort, should be in
their interest.

Our findings suggest that collaborative tags could offer
these characteristics. When browsing existing feedback, e.g.
to check if their issue has already been reported, tag clouds or
tag lists might provide an easier access than searching. The
structure which emerges from a tag landscape, might then
even help to guide and educate users on how they should
provide feedback for a specific software. On the individual
level, the tags applied to an existing feedback could help to
clarify it and make it more understandable for other users,
which might reduce the amount of duplicate feedback.

Tags can be presented in various techniques, e.g. in our
prototype we included ordered tag lists and tag clouds. Fea-
sibility and uses of the different techniques as well as the
comparison between them have been an active research area
in the past few years [6,8,10,18,21]. Based on our findings,
we think it could be beneficial to use multiple presentation
forms for existing tags, as users tend to make use of different
presentations for different tasks. For instance, our study
subjects preferred an ordered tag list when searching for a
particular tag while they switched to a tag cloud for general
browsing.

The fact that there already are feedback systems which
allow users to tag their messages, illustrates that such an
approach is feasible. For instance, the feedback in our data
set had been collected using JIRA®, an established issue
tracker. But unfortunately not all user feedback systems
provide tagging facilities. Indeed, issue trackers like JIRA
are typically used to gather feedback in more developer-
oriented environments or open source communities, where
the boundaries between users and developers are blurred. In
fact, the typical Spring user is most probably a developer
herself. More consumer-like end-users might not have the
same time and will to tag their feedback. It should therefore
be made as easy as possible for users to tag feedback.
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5.2 Limitations

As with any chosen methodology, there are limitations to
our research methods. The main threat to the external va-
lidity of our findings lies in the small number of participants,
which does not allow for generalization. However, this case
study aims at exploring the opinions of users and developers
and observing them while using our prototype, rather than
collecting quantitative data, which should be done by fur-
ther studies with larger populations. Nevertheless, using an
existing, large database of already tagged issues allows us to
observe, how users could cope with a feedback system once
a substantial number of tags have been assigned.

The second limitation lies in the population of our subjects.
Our participants were students, who did not develop for
Spring and thus were not familiar with the data sample used
in the prototype. But as computer science and computer
engineering students, they have considerable experience with
software development, which makes them good candidates to
mimic Spring users. In addition, the fact that they all had
worked in teams to develop software applications as part of
their studies, should allow them to mimic developers as well.

Finally, large number of JIRA issues in the data sam-
ple have no tags at all which may limit the implications
of collaborative tagging. In any case, our findings should
be substantiated by further studies, including controlled ex-
periments with different types of user feedback systems for
both users and developers. We have provided the link to our
online questionnaire to allow future research to replicate our
work.

6. CONCLUSION AND FUTURE WORK

With the emergence of social media, software users can
use various tools to communicate their needs, report bugs,
and request features from developers, which results in high
volume of gathered user feedback, complicating its analysis
by developers. In this paper, we report on a case study to
explore if and how collaborative tagging may contribute to
decrease the challenges developers face when analyzing user
feedback. In particular, we were interested in the impact of
freely assigned tags by developers and users on navigation
within, understandability, and structure of user feedback
systems. Our findings suggest that collaborative tagging
may help in connecting semantically related feedback and
improving the understandability of the feedback. In addition,
the emerging tag space provides easier access to user feedback.
However, the ability of tags to improve the user feedback is
highly dependent on the quality of assigned tags. The results
of our study call for further investigation of the impact of
collaborative tagging on user feedback system, its advantages
and shortcomings. Future work should analyze how and how
fast tags are being adopted in feedback systems, which types
of tags are being used, and explore the tagging behavior of
both users and developers.
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