Master of Science in Software Engineering
May 2018

Exploring user feedback gathering from
software in use
An Interview study

Akshay Kumar Jilla
Chandan Srivatsava Ganuga

Faculty of Computing
Blekinge Institute of Technology
SE-371 79 Karlskrona Sweden

This thesis is submitted to the Faculty of Computing at Blekinge Institute of Technology in
partial fulfillment of the requirements for the degree of Master of Science in Software
Engineering. The thesis is equivalent to 20 weeks of full time studies.

Contact Information:
Author (1):
Akshay Kumar Jilla
E-mail: akji16@student.bth.se
Author (2):
Chandan Srivatsava Ganuga
Email: chga15@student.bth.se

University advisor:
Farnaz Fotrousi
Department of software engineering

Faculty of Computing
Blekinge Institute of Technology
SE-371 79 Karlskrona, Sweden

Internet
Phone
Fax

: www.bth.se
: +46 455 38 50 00
: +46 455 38 50 57
ii

ABSTRACT
Context. User feedback is important in improving the quality of the product and
quality of user experience. But in most software companies the benefits of the user
feedback are still not realized to a full extent. Collecting feedback from software in
use can provide feedback in the run time environment.
Objectives. In this study we identify the feedback mechanisms used to collect
feedback in the software industry and the challenges in collecting and using the user
feedback. We also investigate how the collected feedback is used and also the purpose
of the collected feedback.
Methods. In this literature review, a number of article sources are used, including
Google scholar, Inspec, IEEE Xplore, ACM Digital Library, and Springer Link.
Studies are selected after reading titles and abstracts to decide whether the articles are
peer reviewed, and relevant to the subject. A total of 10 interviews are performed with
practitioners involved in software in use products and feedback tool providers. The
responses are analyzed using thematic network maps.
Results. The results present the feedback mechanisms currently used in the industry.
They are ratings, text, multimedia messages etc. Emails, calls and system generated
crash reports and usage logs are used as alternate mechanisms. Despite the obvious
challenges in using this kind of feedback. The organizations still use these as they do
not want to annoy the user with feedback requests. They also do not have tool support
to track feedback requests, manage data, categorize the data. The challenges identified
for collecting the feedback are data management, unwilling to use sophisticated tools,
poor network infrastructure, response rates, collection costs and feedback quantity. The
challenges in using the feedback are feedback prioritization, problem identification,
categorization of feedback responses, impact on the product, impact on the customer,
limited information. The collected feedback is used for identifying new requirements,
design updates, improving QoE, post release analysis and error reports. We have identified
that way this feedback is implemented is based on the budget and timeline factors of the
development.
Conclusions. From this study the practitioners can choose the feedback mechanism
that fits their company to collect feedback. By analyzing the challenges in collecting
and using feedback the feedback tool can be designed to deal with these challenges.
For future work better tools to collect feedback that automatically collect crash reports,
usage logs and user context data can be developed. The tools also need better
management of collected feedback.
Keywords: user feedback, feedback mechanisms, software-in-use, user
experience
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1 INTRODUCTION
The importance of user involvement in software development practices is evident from
the fact that it is being researched from the past three decades [1]. The feedback collected
from the users increases the system’s usability to the maximum extent as it helps in
understanding the user needs exactly [1]. User feedback is also crucial in improving the
quality of the product [2]. The software companies which collect feedback directly use it
to improve further releases of the product either by developing new features or fixing
existing errors.
In many cases lack of user involvement leads to failed software projects [4]. In certain
aspects where the user involvement is undervalued in the decision-making process in the
organizations the quality of the product has been compromised [5].
Obtaining feedback is a slow and complex process and obtaining timely feedback from
users is challenging [3]. Due to the increasing products and the number of users in the
software industry, obtaining feedback by face-to-face communication between the users
and the companies has become challenging [6]. Collecting feedback from software in use
can provide user feedback in the run time environment. Feedback is collected in a push
model when the user decides to provide feedback to request new features or error reports.
The feedback can also be collected in pull model where an event triggers the feedback
form when the user is interacting with product or the developer requests for feedback on
the latest build of the system [6]. Using this type of feedback collection mechanism
motivates the user to be more reactive to the feedback requests [7]. This way the feedback
includes how the users perceive the product and how the product is to be evolved to fit
their needs. This assures the users that their voices are heard and motivates them to involve
in the system increasing the understanding and the acceptance of the system. Software
companies such as Twitter, YouTube etc. use this type of feedback collection mechanism
[6].
The type of feedback collected from software in use is often ratings, comments,
multimedia messages [8]. This type of feedback may often lack context information and
may not be understood by the software companies [9]. There is an difference between what
is considered useful information by the users and the companies [6]. This may lead to the
inability of the software companies to use the collected feedback.
In this study, we intend to explore feedback collection through software in use to
provide knowledge on the current feedback collecting mechanisms in the industry. This
can help the software companies and researchers to use a feedback collecting mechanism
that can fit their company or study. We also identify how the collected feedback is used.
Through this knowledge, the software companies can use the user feedback in areas where
it would benefit them the most. Finally, the challenges faced by the software companies
while collecting and using the user feedback. Through this knowledge, the software
companies can be prepared beforehand to face the challenges they encounter during the
collection of feedback and when using it. We limit our research to the products where the
feedback is gathered from software in use. The users provide the feedback when using the
product.
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1.1 Aim and Objectives
The main aim of this research is to identify the challenges faced by the software
companies when collecting and using feedback from software in use. The various feedback
acquisition mechanisms used and how the feedback is used.
The objectives of the project are:
• To identify the feedback acquisition mechanisms currently used when collecting
feedback.
• To understand how the software companies use the user feedback and the purpose
of collected feedback.
• To identify the challenges faced while collecting and using the user feedback in
software companies.

1.2 Research Questions
Based on the aims and objectives specified above the following research questions
were framed:
RQ1. What are the feedback acquisition mechanisms currently used by the software
companies while collecting user feedback from software in use?
Rationale: By this research question we intend to find out the various feedback
collection mechanisms used by the software companies and also identify the way feedback
forms are configured. This research question helps the software companies to identify the
best feedback collection mechanism that fits their company.
RQ2. How is the collected user feedback used by the software companies?
Rationale: This research question motivates us in finding the application of the
collected user feedback and the purpose of the collected feedback. Through this
knowledge, the software companies can use the user feedback in areas where it would
benefit them the most. We would also like to identify the purpose of the collected feedback
as an outcome.
RQ3. What are the challenges faced by software companies while collecting and
using the user feedback?
Rationale: This research question is intended to find out the various challenges faced
by the software companies. The various challenges that are faced by software companies
while collecting the feedback and also using the collected feedback are addressed. With
the help of the outcomes, the software companies will have the knowledge of the
challenges that will occur and be prepared to overcome those challenges before in hand.

1.3 Expected Outcomes
After performing the survey and analyzing the results of the survey the following
outcomes are expected:
• E1- List of various mechanisms used in software companies for collecting user
feedback from software in use.
• E2- Usage of the feedback collected by software companies and purpose of collected
feedback.
• E3- List of the challenges faced by software companies while collecting and using the
ffeedback.
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2 BACKGROUND AND RELATED WORK
2.1 Background
In this section we discuss the background literature related to this particular study.
This section is divided into four parts that discuss the topics related to the study. They
are user involvement, user feedback, software-in-use and quality of user experience
(QoE).

2.1.1 User involvement
User involvement is an essential aspect in developing useful and usable software
systems. By involving the users in the software development quality requirements can
be derived that increases the acceptance of the product by the users. User involvement
also contributes to the decision-making process by avoiding the development of costly
features that are perceived unnecessary by the users [3]. The users also provide
feedback on the deployed product by providing error reports, feature requests, quality
improvements [1][10][11]. The companies can use this feedback to fix the bugs in the
product and derive the requirements and improve the product in the next iteration.
Since most of the software development is now done in a package-oriented activity
where the system is continuously incremented in ongoing iterations [4]. User
involvement plays an important role in improving the quality and improve the
acceptance of the product for the users. Several studies have been done on the
approaches to user involvement in the software development. They are participatory
design, user centered design, ethnographic design and contextual design [12]. All these
approaches provide a framework to improve the level of user involvement in the
software development. The differences in these approaches is in the level of user
involvement they allow in the development process and their benefits and challenges.
The benefits of user involvement as specified in [5] are as follows.
•
•
•
•
•

Improved levels of acceptance of the system.
Greater understanding of the system by the user for effective usability.
Increased participation of the users in decision-making within the
organization.
Improved quality of the system by deriving accurate user requirements.
Avoiding costly requirements that are perceived not useful by the users.

2.1.2 User feedback
Software companies need to continuously collect user feedback data in order to
build a product that delivers maximum fit for customer need. To do this, companies
need to create transparent relationships with users both during and after product
development and deployment [3]. User feedback data is used to evaluate customer
needs and make decision concerning new product development ideas [3]. Feedback
informs how software should adapt, or be adapted, at runtime and what evolutionary
actions to take in the next release [7]. The ‘open loop’ problem introduced by Olsson
et al. [13] describes a situation in which the feedback loop is slow or the loop is not
properly closed. Obtaining timely and accurate feedback from users is challenging and
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companies lack the mechanisms to efficiently collect, analyze and incorporate
feedback into their product development process. The lack of mechanisms to collect
user feedback leads to lower quality of feedback obtained. The collected feedback
maybe missing context information, relevant information [9]. This leads to lack of
enough data for the organizations to act on. So, there is a need for feedback
mechanisms that can capture user feedback that can be used by the developers to
understand the needs of the users. In the literature the feedback channels that are used
to collect feedback are identified as forums, blogs, emails, social media and integrated
tools [3][1][14].

2.1.3 Software in Use
Since most systems now are distributed in nature the users are not collocated so it
is difficult to obtain feedback in time. So, there is need for continuous feedback
collection despite the gap between the users and developers. Collecting feedback from
software in use is one such method. In these the feedback is collected while the product
is in use thus providing the developers with real-time data on the context and
environment in which the product is used [1] [15]. The feedback tool is either
integrated into the system or is run as stand-alone tool to collect feedback periodically.
The tools can also be explicitly triggered by the user to provide feedback to report
errors, request features and suggest improvements to the system. This method of
providing feedback explicitly is called push mechanisms [6]. Another method to obtain
feedback is pull mechanism where the feedback tool is triggered by the developers to
collect feedback essentially on the new release of the system to analyze the
performance and quality of the additions to the system [6]. The common techniques
that are employed to collect feedback in the tools are experience ratings, comments,
multimedia (audio, video, screenshot) feedback [16][8][17][18]. The ratings can
provide the user satisfaction of the system through different levels. The comments can
provide developers with the errors in the system, missing features, improvements as
specified by the users. The multimedia feedback can provide users with context
information missing in the afore mentioned techniques by providing developers with
the scenario through which the users have encountered a problem. In this study we
identify the challenges faced in collecting and using the feedback obtained through
software in use products. Software in use products have integrated tools or
mechanisms that collect feedback through push or pull mechanism. Feedback
mechanisms that are poorly designed can have an impact on the quality of feedback
[7].

2.1.4 User experience
User experience refers to the user’s internal state of mind, main features of the
designed system and usage context in which the user interacts with the system
[19][20]. User experience is the interaction between the user and the system.
Understanding user experience can lead to better understanding of the users of the
system and the environment in which the user interacts with the system to improve the
QoE. This can provide the developers with knowledge to base the new design
improvements and the effectiveness of the design strategy [20]. User involvement in
the software development can improve the quality of user experience. As users can
have better understanding of the system and users are motivated to invest in the system
by providing the feedback to improve the quality of the system [12]. User feedback
can be used to improve the design based on the interactions with the system and
8

identify missing features and improve the system to fit the user needs. So, the user
feedback has an effect on the QoE. In this study we analyze the impact of user feedback
has on QoE.

2.2 RELATED WORK
User needs and user contexts are increasingly becoming important for software
development so it is recommended to actively involve users for understanding user
requirements and tasks [5]. S. kujala et.al has performed a study to identify the benefits of
user involvement. And these are evaluated by performing three research streams field
studies, qualitative research and quantitative research. The results show evidence that the
benefits of user involvement can be expected and it clearly has a positive effect on the
system success. This paper compares different design approaches of user involvement it
does not deal with how the user feedback is used or what are the challenges in collecting
and using the feedback. The discussion is on how to involve users in the different phases
of development can improve the product.
D. Pagano et.al has performed a case study to analyze how the user feedback is used
post deployment [1]. This study explores the practice of user involvement in software
evolution. The results show that user feedback often lacks context information and
important information to identify missing features and to improve the quality of the
system. So suitable feedback channels must be used to gather specific kind of feedback.
The results also show that there is a need for tool that can consolidate, structure, analyze
and track user feedback. In this article the case study is performed on 5 different companies
the feedback is collected through different channels like email, hotline (calls), forums,
social media etc.
K. Schneider et.al has performed a case study to analyze how spontaneous feedback
can be used to elicit requirements to support system evolution [11]. In this paper the author
proposes a number of concepts to mature user feedback into requirements. These concepts
can enable users to provide feedback which can be easily categorized and analyzed to
identify requirements. ConTexter tool is used to demonstrate the concepts of filtering and
focusing including entities, context vectors and predefined options.
S. Mirri et.al has analyzed the importance of involving the users in the early phases
of software development [21]. By involving the users in the design phase, the usability of
the system can be increased. As the system is developed in line with the user needs the
acceptance and understanding of the system can be increased. This improves the user
satisfaction. The paper also compares two design approaches for user involvement
participatory design and user centered design. Based on the results it is evident that
participatory design enables designers to better understand the implication of user
satisfaction.
F. Fotrousi et.al has analyzed the relation of software quality and quality of the system
on the quality of user experience [22]. The analysis enables the product owners to assess
the success of software products, requirements and features. In this paper the author
proposes a quality-impact assessment method that can validate and verify the functional
and qualitative requirements in requirements engineering. The proposed quality-impact
assessment method is based on joint analysis of software quality and user feedback [22].
Stade et.al has conducted an empirical study on how the software companies gather
end user feedback [17]. In this study a case study and a survey are done to explore how
9

the software companies use the feedback channels to gather end user feedback to elicit
requirements for software evolution and how the feedback quality and quantity varies. The
feedback channels that are identified to be in practice are hotline, email, contact form,
forum, social network. The findings show that only few of the channels are often used.
The results also show that users are not motivated to provide feedback and the hindrances
and preferences in using a channel also motivates the users’ decision to provide feedback
[17]. The collected feedback can be missing information to understand user feedback. As
the feedback channels employed may not fit the company needs most of them are not
satisfied with the quantity and quality of the obtained feedback.
M. Almaliki et.al has investigated the lack of systematic approach in designing
feedback acquisition mechanism to be self-adaptive to the context of use [23]. The author
has performed an empirical study followed by a mixed method sequential exploratory
approach to explore the adaptation of such mechanisms and understand the users drive and
attitude towards providing feedback. The findings the show the users’ preferred feedback
acquisition mechanism to provide feedback from mechanisms like passive, offline, online,
using hints and tips. And the factors that affected their willingness to provide feedback
are: feedback acquisition methods, feedback types, users' experience, interface design,
social factors, volume and frequency of feedback requests. The results show that the
adaptive systems should be context aware and provide users with information of what they
want to know before they give feedback [23].
R. Capellini et.al in [20] has conducted a case study to investigate the user experience
questionnaire designed to collect opinion and feedback from the users on design and
requirements. In the case study the user experience of the two versions of the system is
evaluated. User experience questionnaire (UEQ) as formulated in [24] is used to compare
the quality of user experience of both versions. The UEQ are measured by 6 dimensions
attractiveness, efficiency, perspicuity, dependability, stimulation and novelty. The results
show that the new version had improved quality of user experience. This also provides a
quantifiable way to measure the quality of the system.
Most of the studies conducted till now focus on different communication channels to
collect feedback from the users. And the challenges faced through these communication
channels. Many studies also focus on using user feedback for particular phase of the
development and how to mature the collected feedback to achieve the goal for that phase. And
most of the studies have been case studies performed in different organizations which argue
the case for those organizations. This motivated us to perform an interview study to explore
feedback collection form software in use.
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3 METHODOLOGY
In this section we will present the research methodology used for the study and the data
analysis method used to analyze the collected data.

3.1 Research method
This section describes the research methodology used to find out the results for the
research questions and the steps involved in them. The approaches followed in the research
method are:
•
•

Literature review
Survey

3.1.1 Literature review
“All research needs to be informed by existing knowledge in a subject area” [25]. The
literature review is carried out to gather the relevant literature from the databases in the
area of problem domain. The literature review is conducted following the guidelines of
Rowley and Slack [25]. This helps in understanding the existing knowledge about what
has been done previously on the research topic and decide what needs to be done further
to fill the research gap. This method is used as a support for findings from interviewsurvey. The data from the literature review is also used to formulate the questionnaire for
the interviews.
Literature review is chosen as the method for searching literature opposed to
systematic literature review (SLR) and systematic mapping (SM). Both the SLR and SM
need formulating precise and focused RQ’s and immaculate search strategy. Since the
RQ’s formulated to perform the study are broad. Using literature review the search strategy
can be biased and limited and can be ended based on the opinion of researchers. To avail
the freedom provided by the literature review this method has been chosen for performing
the literature search [25].
Step 1: Literature searching and identifying information sources
This step involves searching and identifying relevant literature from the selected
information sources. For this an initial search string is formulated. The search string
includes keywords: ‘user feedback OR customer feedback’, “software in use”, ‘software
organization OR software companies’. The results from the search are refined and
advanced search approaches are formed. An efficient search string is formulated as
Search string 1: ((((user feedback) AND challenges) AND collecting) OR using)
Search string 2: ((((software in use) AND challenges) AND collecting) OR using)
Step 2: Identifying relevant information sources
Web databases are chosen as the information sources. The databases used for the
literature search are Google scholar, Inspec, IEEE Xplore, ACM Digital Library, and
Springer Link. Using the search strings formulated the databases are searched for relevant
literature.
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Step 3: Selection of studies
From the databases the literature obtained are retrieved and stored. The obtained
literature is put through inclusion and exclusion criteria specified below. This is done to
obtain the relevant literature to the study and eliminate all that are irrelevant after the peer
review.
Inclusion criteria:
•
•
•
•
•
•

Only articles, journals, conference papers and books from reliable databases are
included.
Literature which are peer-reviewed by an authority are included.
Literature which are related to software in use mechanisms are included.
Literature which are in English language are included.
Only Literature which are free in the BTH library databases are included.
The Literature which are updated recently are given highest priority.

Exclusion criteria:
•
•
•
•
•

The sources which are not in full text are excluded.
The sources which are not in English language are excluded.
Literature which are not open source are excluded.
Literature which are older than 2008 are excluded.
Literature which are not related to the problem domain are excluded.

Step 4: Data extraction
The literature obtained after the inclusion and exclusion are analyzed based on the
title, abstract and relevance to the study. After the eliminating the literature that is not
relevant. The remaining literature is appraised by both the authors until a consensus is
reached. Then the data from the literature on user feedback, software in use, challenges in
collecting and using are extracted.
Step 5: Drawing together the literature review
The literature which is relevant and useful for our research is segregated and
preserved by understanding each and every paper and downloading the research papers
into the system. The important points are marked and notes are summarized in the
document for easy categorization and retrieval. This helps in easy maintenance of the
identified literature.

3.1.2

Survey

A comparison was done between the potential methods used in software research i.e.
case study, controlled experiments, postmortem analysis and survey [4]. We have selected
survey method for conducting our research. The survey was conducted using semistructured interviews using a questionnaire to collect data from the participants.
Survey: “Surveys are conducted when the use of a technique or tool already has taken
place or before it is introduced” [26]. Survey aims to generalize the opinion to a large
population by interviewing representative sample of predetermined population. Here, in
our research the use of feedback has already taken place and our research questions aim
to provide results for a large sample of population. Hence, Survey was opted as the
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appropriate research method. The survey is conducted using semi-structured interviews
with the help of a questionnaire.
The motivation for not selecting other type of research method is given below:
Case study: Benbasat defines case study as “A phenomenon in its natural setting,
employing multiple methods of data collection to gather information from one or few
entities (people groups or organization). The boundaries of the phenomenon are not
clearly evident at the outset of research and no experimental control or manipulation is
used” [27]. The use of case study is confined to an industry or an organization or a role
[28]. Our research focuses on addressing the challenges faced by different software
organizations while collecting feedback from software in use without confining to one
particular organization. If a case study is used in our research, then the results of the study
will be based on a single organization which does not satisfy the aim of the study. Hence,
use of case study does not seem appropriate in our context.
Controlled Experiments: Colin defines experiments as a study which aims to “measure the
effects of manipulating one variable on another variable” [29]. Experiments often run in
a controlled environment have limited scope and often run in a laboratory setting [26].
Here the control over the variables is also necessary. Our research cannot be implemented
in a laboratory setting as it focuses on different software organizations in different
locations and the control over the variables is also not possible. Hence, controlled
experiment cannot be performed in our research.
Postmortem analysis: According to [30] “PMA has been mainly advocated for situations
such as completion of large projects, learning from success, or recovering from failure”.
Postmortem analysis is done generally after completion of the project and involves the
practitioners who have worked in the project. This research method is not suitable for our
research as our research does not focus on project which is completed. The goal of our
research is to address the issues regarding the feedback mechanisms which are prevailing
in the present. Hence, this method is deemed as inappropriate.
3.1.2.1

Interview Design

Survey can be performed through online questionnaire where a questionnaire form
can be sent out to the practitioners to be filled and sent back or through interviewing the
practitioners. Using questionnaire more responses can be obtained but the integrity of the
data obtained can be compromised. Since the practitioners may have difficulty
understanding the questions or context of the questions may be conveyed inaccurately.
Using interviews an open dialog can take place between the practitioner and the researcher.
The researcher can convey the questions accurately and misunderstandings can be
avoided. This can also provide more useful data by having a conversation. The interview
questions can be updated based on the responses for the next interviews to improve the
obtained data. So, interviews are chosen over the questionnaire to perform the survey. We
have conducted interviews. We have chosen semi structured interviews rather than fully
structured interviews as this gives flexibility of response. Semi structured interviews have
predetermined questions, but the order of the questions can be modified based on the
interviewer’s perception of what seems appropriate. Wording of the question can be
changed and explanations can be given to the questions. Questions can be omitted or added
appropriately based on the interviewee [31]. This gives the flexibility to gain the necessary
knowledge based on the interviewee. The various steps that have been performed while
conducting the interviews is elaborated below.
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a)

Target population and sampling strategy: The selection of target population is
an important step for collection of data. The target population for our research
would be all the software practitioners who have prior knowledge and experience
of the feedback collection and application in their organization. They are selected
based on assessing who can provide best information to reach our research
objectives [32]. This population include Customer consultants, CEOs’,
Directors, Developers, Customer support staff, Project managers etc. working in
an organization which collects feedback from an inbuilt feedback tool in their
product.
There are various probabilistic and non-probabilistic sampling techniques.
Out of the many techniques judgement sampling is used for sampling selection.
An appropriate sample selection is the ultimate goal for a good qualitative
research [31]. Judgement sampling is the most common non-probabilistic
sampling strategy where the researcher will have the freedom to select the most
productive sample of population. The selection of candidates is done based on
dependent variables like the knowledge and experience of the candidate that have
an impact on the reliability of the data obtained. No emphasis is placed on
independent variables like age, sex etc. Subjects are also requested to recommend
other potential candidates for the interviews i.e. snowball sampling.
The sample of our population contains 10 participants working in 7
organizations. Out of which two are the organizations which develop the
integrated feedback tool and provide it to their customers. They use the tool on
itself to collect feedback from the customers. We have done 10 interviews as the
data obtained has reached a point of saturation [33]. When the data from the last
interview was analyzed to form new codes. We couldn’t identify any new codes.
So, it was decided to end the data collection at 10 interviews.

b) Designing of the questionnaire: The questionnaire has been designed with clear
and understandable questions using various experiences in the literature [33] and
also with the inputs given by our supervisor. It is divided into three sections
namely Invitation, Demographic information and main part regarding the survey.
The invitation section consists of some introduction about the authors and brief
description of the research topic for the understanding of the interviewee. The
demographic information section was designed to get the basic information of
the participant such as position in the company, experience years, size of the
organization, type of the organization they are working in etc. The survey section
consists of several open-ended and close-ended questions aimed to derive the
various experiences and feelings of the participants related to the research
questions. The questions designed were based on the consensus from both the
researchers
c)

Piloting the interview: After preparing the questionnaire, a pilot interview is
conducted where our supervisor acted as an interviewee. The pilot interview helped
us to gain an advance experience before conducting the actual interviews and made
us prepared. Our supervisor provided valuable feedback regarding the interview
which helped us to improve the questionnaire with minor changes and also conduct
the main interviews with ease.
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3.1.2.2

Data Collection

a) Finding the respondents: The Invitation was sent to various related companies
through e-mail by finding the mail-id in the contact us section of the company’s
website. A total of 50 requests have been sent to various organizations whose
feedback collection is related to our study. Out of the requests, 8 respondents have
shown positive approach towards having an interview. Our supervisor also helped
us by providing 2 interviews with the help of her contacts.
b) Conducting the interviews: We have contacted the respondents who have shown
interest to the invitation. An appointment time was fixed with the person where
both of us were comfortable having the interview by clear communication. The
interview was conducted by video conference using skype. Each interview took
about 30-40 minutes of time where background data and information regarding the
survey was collected from the interviewees.
c) Recording and transcription: With the consent of the participant, his audio was
recorded during the interview and was stored in google drive for back-up purpose.
This was done to ensure no information shall be missed from the data provided by
the interviewee. Later these audios were transcribed using a tool Express scribe
[45]. All the audios were carefully converted into text documents and stored for
later analysis.
3.1.2.3 Data Analysis:
We have used “Thematic networks”, the qualitative data analysis method that is used
to analyze the data collected. We have followed the steps recommended by J. AttrideStirling [34] to perform the data analysis. It is a simple method of organizing themes for
analysis of qualitative data. This method involves three steps
1. Basic theme: This is the lowest order premise identified in the text obtained after
data collection. All the similar codes collected from the interview data are
assigned to a basic theme. In total there are 10 basic themes identified in our
study. These form the lowest level abstraction of the network.
2. Organizing theme: This is middle order theme obtained by clustering basic
themes that are relevant or that provide higher level of abstraction when grouped
together. This provides a broader theme by grouping the main ideas of different
basic themes.
3. Global theme: Global themes are super-ordinate themes that provide the
concluding or final theme. Organizing themes are clustered to provide a position
or assertion on the given issue. They summarize and make sense of the clustered
lower order themes abstracted from and supported by the data.
Based on the complexity of the data more than one global theme shall be obtained.
Each global theme produces a different thematic network. In our analysis we have deduced
one global theme from a network of three organizational themes. A thematic network is
developed starting from basic theme to global theme by exploring the relations between
them. these can be graphically depicted in web like nets emphasizing the relations and
interconnectivity between the themes.
These networks are a tool to perform the analysis however they are not the analysis
itself. After the completion of the network it should be explored to understand the
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underlying meaning of the texts and identify the patterns in the network. Each network
should be explored in a sequential order from global themes to basic themes. This provides
the researcher and the reader evidence of interpretation on the summary provided by the
network. We have also counted the “response frequency” of the codes. Here, each code
has been counted for how many times it has appeared in different interviews which was
later used to analyze the results of the study.
The motivation behind choosing this analysis method is that this method identifies
and analyses the themes within the data with rich detail which helps in addressing the
various aspects regarding and beyond the research topic [35]. This is a realist method
which reports the experiences, meanings and reality of the participants and also addresses
the findings related to the research questions [36]. Our research is also based on semistructured interviews where participants share their experiences and realities related to the
research topic. Each step from identifying the codes to forming organizing and global
themes are done separately by the two researchers. Appraised by both the researchers to
reach a consensus to ensure the reliability of the analysis. Since it is in-line with the
research method we have opted for the thematic networks.
Extraction of the codes:
The data which is collected in the interviews is in the form of audios. These audios
are transcribed using a tool called express scribe [45]. The audios are converted into text
and relevant text is identified and highlighted which are called as codes. Later these codes
are assigned to various themes according to their relevance.
For example, an interview quoted the following comment:
Question: What is the feedback collection mechanism that is used to collect feedback?
Comment: “Normally, we get feedback in the form of text format and experience ratings
rather than anything else. Occasionally we might ask for screenshot.”

Optimization of codes:
Similarly, some of the lengthy codes from the interview data were optimized into a
short and meaningful words. For example, when asked to a participant about the
challenges they faced with the feedback, he responded
“Of course. If you get feedback from the customers, first of all you have to identify
what is the meaning of his feedback because customers often try to interpret the certain
behavior of the system and try to state certain problem which is not correct. Information
in most cases is very limited. So, you have to investigate and call the customer.”
The sentences from the data which state “Try to state certain problem which is not
correct” is converted to “Incorrect information” and “Information in most of the cases is
very limited” is converted to “Limited information”.
In this format, the transcribed audio files which are in the form of text are carefully
inspected by both of the authors. Our supervisor also was involved later during this process
for better extraction of codes and also to make sure that no important codes are missed.
After collecting all the possible codes, they have been assigned to relevant themes.
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Procedure of the Data analysis:

Voice recordings from
the interviews

Transcription
from audio

of data
to text

Identifying the codes

Formulating
thematic network

the

Relating the themes to
the research questions

Drawing the conclusions

Figure 1: Events during the data analysis

3.2 Assessing the validation of the study:
The validity threats are most important for judging the quality of the research [37].
Since we have followed guidelines by D. S. Cruzes and Tore Dybå [35]. there are mainly
four main aspects of trustworthiness which have been used for this qualitative research.
These aspects are credibility, confirmability, dependability We have also addressed the
construct and conclusion validity [38].
I.

Credibility: Credibility deals with how well the data and processes of analysis
deals with the research topic. In our study two main issues have been addressed
to achieve credibility for our study.
• Selection of participants for the survey: In selecting the participants for the
survey, judgement sampling strategy have been used where enough care has
been taken for selecting a productive sample. The population which have
relevant minimum knowledge and experience of at least 1 year regarding the
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topic are only selected. To ensure this issue the experience of the participant
was asked during the interview.
•

Selection of suitable segments of codes for analysis: After the transcription
of the audio files into documents, codes were identified by analyzing the
whole document. The suitable codes were selected and enough attention was
given for writing the codes to be understandable and not too long. Short and
meaningful codes have been selected and later crosschecked with the coauthor. The inputs given by our supervisor was also taken into account and
changes have been made to the codes.

II.

Confirmability: Confirmability deals with how well the extracted data and
codes are acceptable by the co-researcher and the supervisor in our study.
Confirmability have been achieved in our study by discussing and getting into
an agreement between the authors and also our supervisor. The coding of the
data was done carefully so that irrelevant codes will be excluded and the codes
that are selected cover our research questions well. This was also double
checked by both the authors and the supervisor. Several meetings were
organized and discussed to get the right consensus.

III.

Dependability: “Dependability is concerned with the stability of data, the
degree to which data change over time, and alterations made in the researcher’s
decisions during the synthesis process” [35]. The analysis process was
parallelly carried out along with the interviews. As the number of interviews
were increasing, the amount of data was increasing and simultaneously
changes to the coding was done to ensure that all the research topics are well
covered. An audit trial was maintained throughout the analysis process where
both the authors carefully analyzed the coding process. After the completion
of whole process, this was crosschecked with our supervisor as well by
conducting a workshop.

IV.

Construct validity: The construct validity in our study might have occurred
during the interviews. The interviewee might not understand the same
meaning we are conveying with the questions and there is a risk of collecting
irrelevant data. To mitigate this risk, a pilot interview was conducted where
our supervisor acted as an interviewee. With the help of the pilot interview,
we could change some of the wordings in the questionnaire for better
understandability. The interview questions were asked in simple
understandable language to the interviewee.

V.

Conclusion validity: There might be a risk for construct validity in our study
while drawing miss-conclusions from the study. To avoid this risk data
analysis was done in parallel to the interviews and interview questions were
modified in a manner to get the complete data. We have also used data
triangulation and method triangulation methods to mitigate this risk.
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3.3 Triangulation methods
In our study we have used between-methods and within-methods triangulation proposed
by C.E Wilson [39]. Triangulation is an approach for data collection and data analysis.
Using different methods can aid us to provide compelling evidence to the problem
statement. The description of methods used in this study are
•

Data triangulation:
This is a between-methods triangulation. In this more than one source of data
is explicitly used to confirm the theory generated. We have used literature
review and interview-based survey which are explicitly two different methods
for validating the theory generated. We also used an approach called
“Response count” for getting the results more precisely. The results from both
these methods are discussed in section 5 to confirm the findings.

•

User group triangulation:
This is a within-methods triangulation where multiple user groups are used to
confirm the theory. Using this method data obtained from different groups
with different experiences and perspectives can be analyzed. The divergence
or convergence of the data for multiple groups can be observed. This can
validate if the theory generated is specific to a user group or generalizable to
multiple user groups. We have collected data from multiple users of different
working experience, different roles and different environment. This enabled
us to generalize the data for multiple user groups.

•

Geographic triangulation:
This is also within-methods triangulation where data collected from multiple
user groups from multiple locations is use to confirm the theory. Through this
the divergence or convergence in the data from multiple locations is observed
to validate if the theory generated is specific to one location or generalizable
to all locations. We have used the data from practitioners working in three
different locations i.e. U.S.A, Europe and Australia to have broader
conclusions in our results
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4 ANALYSIS AND RESULTS
This section is presented with the results of the literature review, pictographic
representation of demographic information of the interviewees collected during the
interviews and data analysis of the information collected regarding the survey in the
interviews.

4.1 Literature review results
In this section we present and discuss the findings of the literature review. In this
section we present and discuss the findings of the literature review. We begin by
presenting the overview of the selected articles for the review and present the findings of
the review in detail.
A total of 113 articles were retrieved from the database by applying the search strings.
After applying the inclusion and exclusion criteria 58 articles were eliminated from the
review. These articles were eliminated as 4 of them were not in English, 14 of them were
10 years or older, 12 of them were not accessible, 25 of them were eliminated after reading
the abstract as they were not relevant to the intended study.
The remaining articles 55 are studied in depth by the authors and peer reviewed to
identify their usefulness for the intended study. The papers that discuss the relevant topics
to the study like user feedback, software in use, feedback acquisition mechanisms, user
involvement and user experience. After analyzing the articles 30 articles were chosen as
suitable literature for the review. The distribution of selected articles from databases are
shown in table 1.
Research Articles
[44], [22], [12], [31], [21],
[10], [11], [16], [19], [41],
[6], [24], [42]
[1], [4], [5], [15], [8], [9],
[13], [14], [17], [18], [23]
[7], [43], [20], [40], [2], [3]

Database
Inspec

No. of articles retrieved
13

IEEE explore

11

Google scholar
6
Table 1: Articles retrieved

4.1.1 Software in Use
User feedback is the main source of knowledge on how the users perceive the system
in meeting their requirements [23]. User feedback is used to elicit requirements, fix errors
and improve the quality of the system. User feedback is collected through different
distributed feedback channels. They are email, hotline (calls), forums, social media
[3][17][1]. But from [17] it is evident that most of these channels are barely used to collect
feedback. Collecting feedback from software in use can be an alternative to this
problem[40]. In this feedback is collected through tools while the product is in use. These
tools can be integrated into the system or used in a stand-alone approach to collect
feedback [41][15]. The feedback is collected in either push or pull model. The type of
feedback mechanism often used to collect feedback are text, experience ratings and
multimedia messages [42][18][8][11][6]. These mechanisms were identified as the most
used as they are the most recurring in the literature. Table 2 shows the mechanisms and
their occurrence in the literature.
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Feedback
Mentioned in articles
mechanism
Ratings
22/30
Text
27/30
Emails
19/30
Calls
13/30
tickets
8/30
Multimedia
16/30
messages (audio,
video,
screenshots)
Table 2: Occurrence of the mechanisms in the articles
This shows that the ratings, text, email and multimedia messages are the most common
feedback collection mechanisms used to collect feedback in the literature. These feedbacks
have limitations in the quality of the feedback collected. These limitations identified in the
literature are discussed in section 4.1.2.

4.1.2 Challenges in Collecting and Using
There is a difference between what is considered useful information by the
developers and the users. The hindrance in these mechanisms is the quality of user
feedback collected. As mentioned in [9] the feedback collected using these
mechanisms often lack context information and have missing information. In [23][43]
it is mentioned that the willingness of the users to provide feedback depends on
feedback acquisition methods, feedback types, users' experience, interface design,
social factors, volume and frequency of feedback requests. So often the users are not
motivated to provide feedback this leads to lower response rates and not enough
information to make changes to the system [11][18]. Improving user involvement can
motivate the user to provide feedback and invest in the system [44]. In some cases as
discussed in [1][14][4] [2] the volume of feedback is so high that there is lack of tools
to manage the feedback obtained. This causes hindrances in analyzing the feedback
and categorizing the feedback based on feature requests, error reports and quality
improvements [1][2]. So there is a clear need for tools to consolidate, structure, analyze
and track the feedback [4]

4.2 Analysis and results from the survey
This section includes the presentation of demographic data collected from the interviews
and also results of the survey data.

4.2.1 Demographic data
During the collection of data, we started the interview by asking some demographic
information of the interviewee such as the
•
•

Role of the person.
Experience of the person.

21

•
•

•

Size of the organization they are working in the attributes related to this
are small (<50 employees) medium (50-250 employees) large (>250
employees).
Type of organization the attributes to this are market driven where the
organizational strategy is motivated by the market and user needs,
product driven where the product is developed first and market for the
is decided later, customer driven
Location of their organization.

The data collected is tabulated in table 3.
Interview
no.

Role of the person

I1

CEO

I2

Co-founder

I3
I4

Experience
of
the
person
(years)
2

Size of the Type of Organization
organizat organizati location
ion
on
Small

Market
driven

Australia

6

Small

Technology
consultant

6

Small

Market or Europe
customer
driven
Market
Europe
driven

1

Small

Market
driven

Europe

I5

Customer support
and
project
management
Developer

2

Small

Market
driven

Europe

I6

Co-founder

13

Medium

Market
driven

U.S.A

I7

Customer
representative

2

Medium

Customer
driven

Europe

I8

Director

10

Large

Product
driven

U.S.A

I9

Product manager

9

Medium

Market
Driven

U.S.A

I 10

Customer
consultant

4

Large

Product
driven

U.S.A

Table 3: Demographic information of the interviewees
4.2.1.1 Role of the persons interviewed:
This demographic information is regarding the role of the persons. There were various
ranges of positions like Co-founders, Customer representatives, CEO’s, Technology
consultants etc. where the persons who were interviewed were working on. Out of the 10
respondents, 10% were CEO, 20% were Co-founders, 10% were Technology consultants,
15% were customer representatives, 5% were in project management, 10% were Customer
consultants. This data is depicted using a pie-diagram which is shown figure 2.
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Figure 2: Distribution of the roles
4.2.1.2 Size of the organizations:
The respondents were asked about the size of the organization they were working in.
Out of the 10 respondents 50% were working in small organizations, 30% were working
in medium organizations and 20% were working in large organizations. Figure 3
represents the pie-diagrams of the percentage of small, medium and large organizations
where the participants worked in.

Figure 3: Distribution of the size
4.2.1.3 Experience of the participants:
During the collection of data for the interviews, the respondents were asked about
their experience years working in the organization. The data provided by them is depicted
in figure 4. The x-axis of the graph represents the number of experience years and Y-axis
represents the Interviewee number ranging from 1-10.
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Figure 4: Distribution of the experience
4.2.1.4 Location of the organization:
There are three locations namely Europe, U.S.A and Australia from where the persons
working in the organizations responded to the interview requests. Out of the 10
respondents, 50% were located in Europe, 40% were located in U.S.A, 10 % were located
in Australia. This data of those locations is represented in figure 5.

Figure 5: Distribution of the location

4.2.1.5 Type of the organizations:
During the collection of data from the interviews, we also collected the data regarding
the type of the organization the interviewees were working in. From the participants, 60%
were working in a Market-driven organization, 20% were working in a Product-driven,
10% were working in a customer-driven organization and 10 % were working in a servicedriven organization. The collected data is depicted in figure 6.
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Figure 6: Distribution of the type

4.2.2 Analysis and results of the interview study
In this section we present the data analysis as mentioned in the method section.

Step 1: Basic themes (T)
In this step the collected codes are segregated into basic themes. By exploring the
obtained group of texts that are repeated and that are evident in answering the research
question are given codes. These codes provide basic themes that encompasses the meaning
of gathered text. Total 9 themes have been identified and these themes are given numbers
to differentiate between various themes. This is part of the thematic network process.
• The theme 1(T1) consists of codes related to feedback mechanism that the
companies are currently using as part of primary feedback collection mechanism
and the theme is named as “Feedback mechanisms used”.
• The theme 2 (T2) consists of codes related to the receiving mechanisms used at
the receiving end of feedback collection. The theme is named as “Feedback
receiver”.
• The theme 3 (T3) consists of codes related to the Alternated mechanisms that the
companies are using for feedback collection. This theme is named as “Alternate
mechanisms”.
• The theme 4 (T4) is assigned with the codes regarding the various triggering
mechanisms used by the companies to collect feedback. This theme is named as
“Triggering mechanisms”.
• The theme 5 (T5) is assigned with codes related to automatic generated feedback
by the system. This theme is named as “Automatic system generated”.
• The theme 6 (T6) is the group of all the codes related to the phases of software
development where the collected feedback is applied. This theme is named as
“Phases of software development”.
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• The theme 7 (T7) is a group of all the codes which are related to the purpose for
which the feedback is applied. This theme is named as “Purpose of feedback
application”.
• The theme 8 (T8) is a group of all the codes which are related to the various
challenges that occur while the feedback is being collected. This theme is named
as “Collection challenges”.
• The theme 9 (T9) is a collection of all the codes which are related to the challenges
that occur while using the collected feedback. This theme is named as “Challenges
while using the feedback”.
• The theme 10 (T10) is a collection of all the codes which are related to the
challenges that occur while analyzing the feedback. This theme is named as
“Challenges while analyzing”.
These texts and their respective codes and basic themes are tabulated in table 4:
Sl.no

Codes

Basic Themes (T)

1.

Text

Feedback mechanisms used

2.

Experience ratings

3.

Screen shots

4.

Chat window

5.

Ticketing system

6.

Person

7.

Phone call

8.

Email

9.

Screen sharing session

10.

Pop-up

11.

Click button

12.

Send feedback request

13.

Crash reports

14
15.

Usage logs
Requirements

16.

Design

17.

Development roadmap

Feedback receiver (T2)

Alternate mechanisms (T3)

Automatic system generated
(T5)

26

Phases
where
collected
feedback is used (T6)

18.

Maintenance

19.

User acceptance testing

20.

Adding new features
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Improving the QoE

22.

Error reports

23.

Post-release analysis

24.

Updating the design

25.

Data management

26.

Unwilling
to
sophisticated tools

27.

Poor network infrastructure

28.

Response rates

29.

Collection cost

30.

Feedback quantity

31.

Feedback prioritization

32.

Problem identification

33.

Categorization of feedback

34.

Impact on product

35.

Impact on customers

36.

Fixing time

37.

Development cost

38.

Incorrect information

39.

Limited information

40.

Low quality feedback

Purpose
of
application (T7)

feedback

use Collection challenges (T8)

Challenges
while
feedback (T9)

Challenges
(T10)

Table 4: Assigning the codes to basic themes
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while

using

analyzing

Step 2: Organizing themes (OT)
An Organizing theme is the second hierarchy and a higher order theme to the basic
themes. A group of relevant basic themes are clustered into organizing theme. By
analyzing all the themes, they have been clustered into three organizational themes.
1. Feedback collection (OT 1):
This is the first organizing theme which is a collection of all the basic
themes related to how feedback collection. The basic themes T1, T2, T3, T4
and T5 are the group of this organizing theme.
OT 1

T1, T2, T3, T4, T5

2. Feedback application (OT 2):
This is the second organizational theme which is the collection of all
the basic themes related to how the feedback is applied. The basic themes
T6 and T7 are a part of this organizational theme.
OT 2

T6, T7

3. Challenges while collecting and using feedback (OT 3):
This is the third and final organizational theme. This higher order theme
is a collection of all the basic themes which are related to the challenges that
occur while collecting and using the feedback. The basic themes T8, T9 and
T 10 are part of this organizational themes OT3.
OT 3

Sl.no

T8, T9, T 10.

Basic Themes (T)

Organizing themes (OT)

1.

Feedback mechanisms used (T1)

2.

Feedback receiver (T2)

3.

Alternate mechanisms (T3)

4.

Triggering mechanism (T4)

5.

Automatic system generated (T5)

6.

Phases where collected feedback is used (T6)

7.

Purpose of feedback application (T7)

8.

Collection challenges (T8)

9.

Challenges while using feedback (T9)

10.

Challenges while analyzing (T10)

Feedback collection (OT 1)

Feedback application (OT 2)

Challenges while collecting and
using feedback (OT 3)

Table 5: Assigning basic themes to organizing themes
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Step 3: Global theme
The global theme is the concluding or final level of abstraction which represents an
argument that makes sense of the lower-ordered themes [1]. This gives a higher-level
abstraction that can help to better understand the underlying theory. The thematic networks
map as a whole is a web-like structure which gives continuity to the themes emphasizing
the inter-relations between the themes and different level of abstractions. The global theme
acts as a super-ordinate theme to this whole network. The map is presented in figure 7.
Here in our research, “quality of user experience” acts as a global theme to all the
organizational themes and its sub-ordinates. The reason behind selecting this theme is that
all the organizational themes affect the quality of user-experience. The relation between
the themes is shown using X-mind mind-mapping tool [46] is discussed in the section 4.3.
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Figure 7: Thematic network map
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This is the highest level of abstraction that can be reached. By studying the relations
in the figure 8, a theory can be formed that quality of user experience is affected by the
feedback collection, feedback application and the challenges faced while collecting and
using the feedback.
In the discussion section, the various relations between the themes is explained by
taking examples from the interviews and also the answers to the research questions is
discussed.

4.3 Relations in the thematic network:
In the final thematic network, the various relations between the themes is shown using
X-mind mind mapping tool [46]. In the thematic networks there are nine basic themes,
three organizational themes and one global theme which is the final outcome. The three
organizational themes are used to answer the three research questions. (OT 1) refers to
feedback collection and is used to answer the RQ 1. (OT 2) refers to feedback application
and is used to answer the RQ 2. (OT 3) refers to the challenges faced while collecting and
using the feedback which is used to answer the RQ 3.
OT 1
OT 2
OT 3

RQ 1
RQ 2
RQ 3

The end users of the product provide the feedback to the organization in a format of
smileys, text/comments, ratings, screenshots, chatting. These feedback formats are
triggered to the user using a triggering mechanism and received by a receiver. For instance,
an interviewer said
“The users push the feedback to us using trough the ticket system. Mainly, the customer
gives the feedback in the form of screenshots, text when he encounters with a problem.”
From this it is evident that the user is sending the feedback to the feedback receiving
system i.e. ticketing system in the form of text and screenshot. Here the user is using a
triggering mechanism i.e. push mechanisms. Hence, there exists a relation from the basic
theme Feedback format primarily used (T1) to Triggering mechanisms (T2) and
Triggering mechanisms (T4) to Feedback format primarily used (T1).
T1
T4

T2
T1

The organizations are facing several challenges with the initial feedback mechanism
which are used while collecting the feedback. Primarily, of all the challenges major
interviewees complained about the response rates of the customers to provide feedback.
As an alternative solution, they used alternate feedback mechanisms like phone call, email
to obtain the feedback from the customers. Some of them even reported that they would
not like to bother their customers as it would be annoying. So, they opted for automatic
system generated crash reports as an alternative solution. Addressing these challenges
helps in better collection of the feedback. On a broader perspective, this feedback will be
useful to customize the product according to the needs of the user which helps in
improving the quality of user experience. When asked to an interviewee as to whether they
will face any challenges while collecting the feedback, he said
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“Response rates can sometimes be an issue. Particularly with the technology around, it is
difficult to know whether they have seen the message. Therefore, if not carry on giving it
to them. If they see it then whether they will respond to the message or not. You tend to
avoid bothering people. So, as a result you end up having really, pitifully low-quality
feedback. Later we have to ask them for more information using email or a phone call.”
Another participant responded saying
“In app development, we use a build framework called Crashalytics. Basically, what that
does is when an app crashes on your phone, it immediately sends us a crash report with
all the details. Because sometimes people will not respond. They get frustrated and do not
want to interact, but this way we can get the report immediately if something is going
wrong. This is the main issue.”
From the above experiences we formed a relation between themes Feedback format
primarily used (T1) to Collection challenges (T8), Collection challenges (T7) to Alternate
mechanisms (T3) and Collection challenges (T8) to Automatic system generated (T5).
T1
T8
T8
T3
T8
T5
After collecting the feedback from the users, the organizations are using this
feedback in various phases of software development mainly for enhancing the usage of
the product like bug fixing, updating product versions, addition of new features etc. While
using this feedback, they are facing various challenges such as product impact, feedback
prioritization, problem identification, fixing time etc. When asked to an interviewee about
the challenges they faced while using the feedback in their software development process,
he responded.
“The main challenge here might be to investigate the impact. So, very small feedback from
the user might have very wide impact on the product. So, to identify the impact on the
product, we have to discuss this during the requirements phase and send a quotation to
the customer saying that we can improve the product but this might cost certain amount
of money and certain amount of time. If they approve the quotation, we shall move further.
So, mainly the estimation of impact might be very challenging.”
Here, the practitioner is discussing about the impact on the product which is
challenge in the requirements phase. From this, a relation has been formulated between
the themes Phases where feedback is used (T6) to Challenges while using feedback (T9).
Further, the collected feedback is used in the different phases of development process for
various purposes which might be bug fixing, updating the product versions etc. So, there
is also a relation which has been formulated between the themes Phases where feedback
is used (T6) to Purpose of collected feedback (T7).
T6
T6

T9
T7

We found that the collected feedback is mainly used for the purpose of updating
features, fixing existing bugs, updating the versions of the product etc. While using the
feedback for these purposes, the organizations reported to have facing various challenges
with regards to analyzing the feedback like low quality feedback, missing information,
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wrong information etc. When asked to an interviewee about the challenges they faced
while fixing the product he responded
“Of course. If you get feedback from the customers, first of all you have to identify what
is the meaning of his feedback because customers often try to interpret the certain behavior
of the system and try to state certain problem which is not correct. Information in most
cases is very limited. So, you have to investigate and call the customer for more
information in order to make changes to the product.”
Here, the practitioner is facing a challenge i.e. identifying the problem and limited
information in order to make changes to the product. From this, we formulated the relation
from the theme Purpose of feedback application (T7) to Challenges while analyzing (T10).
T7

T10

On a broader perspective, the feedback mechanism which are used by these
companies are helpful to know what their customer wants. Then, these help to tailor the
product according to the user needs which also helps in improving the quality of user
experience. The collected feedback is applied in various phases of product development
to fix the product (error reports, adding new features etc.) in order to satisfy the customers.
This in turn helps is improving the quality of user experience. Addressing the various
challenges faced by the companies while collecting and using the feedback helps to ensure
the smooth working of product which overall helps in improving the quality of user
experience. Hence, Quality of user experience is chosen to be the global theme of the
thematic map.
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5 DISCUSSION
In this section the summary of the thematic map is explained and the answers to the
research question is discussed comparing with the literature.

5.1 Summary of the thematic network map
This is the summary of the thematic map we have formulated in our data analysis:
•

The various feedback formats e.g. text, ratings are triggered to the user using
the various triggering mechanism e.g. pop-up, click of a button.

•

The feedback provided by the user through different feedback mechanisms
is received by a receiver like tracking system, person etc.

•

Because of using the various feedback mechanisms, the companies are facing
the various challenges such as response rates, feedback management etc.

•

As an alternate solution the companies are using various alternate mechanisms
like Email, phone call, system generated crash reports etc.

•

While involving the collected feedback in various phases of development, the
organizations are facing various challenges like problem identification,
feedback prioritizing etc.

•

While using the feedback for various purposes like bug fixing, adding features
etc., the organizations are facing various challenges while analyzing like
irrelevant information, limited information etc.

•

While using the feedback for improving the product there are factors which
influence it like time for fixing, product impact etc.

5.2 Discussion on answering the research questions
This section describes the answers to the research questions of our study

5.2.1 Feedback mechanisms used in built-in tools (RQ1):
The organizational theme (OT 1) is used to answer the first research question. From
analyzing the interview data collected, we identified the primary feedback mechanisms
used by the companies to collect the data as Smileys, Text/Comments, Experience ratings,
Ticketing system, Screenshot and Chat window. We also used response counting as a
mechanism to determine which feedback mechanisms are majorly used. The response
count of the various mechanisms from the ten interviews is listed in table 6.
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Sl.no Feedback
mechanisms
used
1.
Text/Comments
2.
Experience
ratings
3.
Screenshot
4.
Chat window

Total
response
count
7
9
5
3

Table 6: Response counts of mechanisms from interviews
From table 6, we can generalize that Text/Comments and Experience ratings are
majorly used feedback mechanisms by the companies to obtain the feedback. Chat window
is the least used feedback mechanisms. Every company has used more than one feedback
mechanism to extract maximum information from the user.
These feedback mechanisms are triggered to the user using triggering mechanisms
like Pop-up, Explicit push by the user, sending feedback request to the user and by clicking
a button. The organizations are facing various challenges with these mechanisms which
are discussed in section 5.2.4. We also found that because of these issues, the organizations
are using various alternate mechanisms like Email, Phone call, Screen sharing sessions
instead of the integrated feedback tools to obtain more data from the user. Some of them
even reported of using automated system generated feedback tools which sends crash
reports and usage logs to the developers as soon as there is an error in the product.

5.2.2 Comparing with the literature:
We have found that text/comments and ratings are majorly used feedback collecting
mechanisms from software in use in our survey which also confirms the findings from
literature according to [8] which mentioned that the type of feedback collected is often
ratings, comments and multi-media messages. Hence, this finding is in line with the
literature. We have identified that the companies are using various alternate mechanisms
like Email, phone call, screen sharing sessions, automatic system generated crash reports
and usage logs as they are facing challenges with these mechanisms. In [1][8] these
mechanisms have been distributed as communication channels for users to provide
feedback. But from the survey these mechanisms have been used as complimentary
mechanisms to software in use. In the literature these have been used for the users to push
the feedback but from the interviews it is clear that organizations are using these to pull
feedback from the users.

5.2.3 Usage and purpose of collected feedback (RQ2)
5.2.3.1 Purpose of the collected feedback
From the obtained data in the interviews, we identified that the user feedback is
applied in the organizations for various purposes like adding new features to the existing
product, error reports, post-release analysis and improving the QoE. Response count is
performed for these purposes from all the interviews which is tabulated in table 7.
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Sl.no Purpose of the
collected
feedback
1.
Adding
new
feature
2.
Error reports
3.
Updating
the
design
Post-release
4.
analysis
Improving the
5.
QoE

Total
response
count
10
8
2
4
6

Table 7: Response count for the purpose of feedback
From table 7, it is evident that majority of the companies are collecting the user
feedback for adding new features to their product and also fixing the existing bugs.
Updating the design by understanding the user interaction with the system, post-release
analysis is done after the new version of system is released to evaluate its performance
after the update, by understanding the user needs and providing them with what they want
can improve the QoE of users [20]. This also improves the user involvement in the product
improving the user acceptance of the system [12].
5.2.3.2 Usage of collected feedback
The organizations are using the collected feedback in requirements elicitation,
updating design, development roadmap, user acceptance testing and maintenance. The
purposes for collecting the feedback identified in section 5.2.3.1 are achieved through
these activities. The user feedback is used to elicit new requirements as requested by the
user, the design of the system is updated by understanding the user environment and
interaction with product, development roadmap for future releases of the product is
decided using the feedback, by updating the product based on the feedback user acceptance
can be increased in testing with it improving the QoE and maintenance of the product can
be done by using the error reports. The decision on development roadmap for the changes
requested by the user is also done using the feedback.
The factors that influence the roadmap are time for fixing, budget, impact on product
and impact on customer. If the time for fixing is less and many customers are asking for
the change, then they are released immediately. If the cost for fixing is more than the
budget and the impact of the change is huge on the product, then it is sent for approval to
be implemented later. During the interview one of the co-founder of a company said
quoting

“There are two tracks to this. The first track is released immediately. We constantly
look for bugs or issues the customers are saying, which need immediate attention. Some
of them we need to do it immediately because they are critical bugs and can be fixed
immediately and released. Then there is the second track, that include feature
enhancements or requirements we need to implement will be worked on. But this is on a
time line of three- four months. In this way the feedback obtained is prioritized based on
the budget and timeline.”
From the above quote, it is evident that using the feedback is based on the budget and
time-line factors. Generalizing all the interview data, we found four main factors i.e. cost
for fixing, time for fixing, impact on product and impact on customer.
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Figure 8: Usage of collected feedback
By investigating the data collected, we have identified that the organizations are
involving the collected feedback in all the activities of software development
(Requirements, Designs, Development roadmap, User-acceptance testing, maintenance).
The response count of the interviewees is done for this to identify where majority of the
companies are using the collected feedback. Majority of the companies are involving the
user feedback collected in requirements and development roadmap phases of the software
lifecycle.

5.2.4 Challenges faced while collecting and using feedback (RQ3)
5.2.4.1 Challenges while collecting feedback
The Organizational theme (OT 3) is used for answering the research question. we have
addressed the challenges while collecting and using the user feedback separately. Initially, the
challenges faced while collecting the feedback have been addressed along with the possible
solutions from the data collected in the interviews in table 8.
Interview Challenges
while
source
collecting feedback
I 1, I 2, I Data management
4, I 5, I 8,
I 10

Description
of Solutions
challenges
Managing
the • Analyzing the obtained feedback on regular
collected data from
intervals of time and prioritizing the useful
feedback
feedback.
• Using of tools such as ticketing system for
better organization of the feedback
responses.
I 2, I 3, I Unwilling to use The users not willing • Using alternate mechanisms such as Phone
sophisticated tools
to use sophisticated
6, I 8
call, E-mail etc. as they are simple to use
tools for providing
and also widely used mechanisms instead of
feedback
integrated tools
• Using of log files to investigate the events
that occur in the software for obtaining
more information if the customer is not able
to provide technical details.
I 3, I 4, I Poor
network The
network • There might be network problem from the
5, I 7, I 9 infrastructure
connection of the
customer side but they still complain that
customer is very low
the product is down. So, contacting the
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customer and informing him about the issue
would solve the problem.
I 1, I 2, I Response rates
3, I 5, I 6,
I 8, 1 9, I
10

The customers not •
willing to respond to
provide the feedback
•

I 1, 1 3, 1 Collection cost
4, 1 6, I 7,
I8

The cost of collecting •
the feedback is high.

•
I 1, I 2, I Feedback quantity
3, I 4, I 6,
I7

Large quantity of •
data
from
the
feedback
•

Contacting the customer through alternate
mechanisms like phone call or E-mail to
gather the information
Providing the customer with some
incentives in return for providing the
feedback.
Communicating with all the stakeholders to
gather the information for identifying the
problem might be costly. To avoid this
problem, the organizations are trying to
capture the main information using with the
help of automatic tools.
In this manner they can rely on this
information instead assessing the feedback
from all the customers.
Not to be biased for long description of texts
but to assess on the number of users
insisting on a particular issue would solve
the problem.
Categorization of feedback by manually
assessing useful feedback would also help
reducing the issue.

Table 8: List of collection challenges and solutions
Majority of the interviewees complained about the response rates. So, we found that this
is the major challenge with respect to integrated feedback. When asked if they would request
the users for more feedback. Many of the interviewees responded that they wouldn’t as they
do not want to disturb or irritate the user by sending constant requests. This is also studied in
[17], [23] that the user’s willingness to provide feedback depends on the feedback mechanism,
volume and frequency of requests and interface design.
5.2.4.2

Challenges while using the feedback

The challenge faced by the companies while using the collected feedback and possible
solutions from the collected data is listed in table 9
Interview
source
I 1, I 2, I 3, I
4, I 7, I 8, I
10

Challenges while
using feedback
Feedback
prioritization

I 2, I 3, I 4, I Problem
5, I 7, I 8
identification

Description
of
the Solutions
challenge
Prioritizing the collected • The feedback based on what is the
feedback as to which
most important and what is losing most
feedback to act on
of the potential customers is given the
highest priority
• Prioritization of feedback is also done
on various other parameters such as
time for fixing, budget, impact on the
product, impact on the customer etc.
Understanding what the • The practitioners may not understand
customer is talking about
the meaning what the customer is
in his feedback
saying. In such cases they contact the
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I 2, I 4, I 5, I Categorization of Classifying the collected •
feedback
feedback into different
6, I 9, I 10
responses
categories

•
I 3, I 6, I 9

Impact on
product

the Assessing
how
the •
product is impacted with
the change

I 2, I 3, I 6

Impact on
customer

the How the changes to the •
product
effects
the
customer
•

I 1, I 3, I 4, I Limited
7, I 8, I 10
information

The
information •
provided by the customer
is very limited in useful
content.
•

customer through phone call, E-mail
etc. or ask for the customer for a screen
sharing session as an alternate method.
Mainly done manually. Depending on
the topic, the support staff will have a
look at it and decides whether it is
useful feedback or not. The consultants
estimate the feedback and consults
various other roles to decide which
feedback to act on
ConTexter tool specified in [11] cab
be used to mitigate this challenge
A feasibility study is done in terms of
what is the impact on the product with
regards to fixing time and cost of
development. A quotation is sent to
customer. If he approves, then moves
further.
Features are prioritized based on how
many users are insisting for that
particular feature.
The features which can be developed
fast and are losing most potential
customers are given the highest
priority.
The information provided by the
customers is often limited and calling
them or mailing them to provide
more information.
Automatic system generated crash
reports are also used by some of the
organizations to avoid bothering the
user.

Table 9: List of feedback using challenges and solutions
These are the various challenges while using the feedback and possible solutions for
the challenges that were extracted from the sample of population interviewed.
5.2.4.3 Comparing with the literature:
In our study, we have identified challenges for collecting and using feedback. The
possible solutions were also provided from the interview data. However, some of the
challenges such as response rates, feedback quantity, missing information were also in line
with the findings in the literature [11] [1] [29]. We have identified more challenges pertaining
to software in use.
Even with the challenges in collecting and using the user feedback. When asked how they
perceived the usefulness of collected feedback many of the responses were that it is very
useful. As they do not want to lose their market share by ignoring the user feedback. This has
been captured in a graphical format in figure 9.
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Perceived usefulness of the collected feedback:

Figure 9: Perceived usefulness of collected feedback
This shows that user feedback is very important for the organizations despite the
challenges. From this it is understood that the perceived usefulness of the feedback does
not depend on the size and type of the organization. And when asked if they change the
feedback mechanism used in the tool most of the responses were that they wouldn’t change
it. From [17] it is clear that interface design of the tool can have an impact on the user’s
motivation to provide feedback. So, the feedback mechanism is not changed to obtain
more feedback instead they rely on alternate mechanisms mentioned in section 5.2.1 for
more data. Even with these mechanisms the challenges cannot be avoided. Many of the
interviewees mentioned about the need for better tools that can track the feedback requests,
manage the feedback, categorize the feedback etc.
Based on the triangulation method specified in section 3.3. Some of the challenges
were identified in the literature as well. There are multiple sources for each of the
challenges in collecting and using. These sources include multiple locations and multiple
users of different experiences and roles. This proves that there is convergence on the
theory formed. And it can be generalized to a wider population.
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6

CONTRIBUTION

The scope of our study is strictly confined to feedback collection from software in use
where there are integrated or stand-alone tools that collect feedback while the system is in
use. We found that every organization is using more than one mechanism to collect the
feedback from which text/comment and ratings are the majorly used in integrated tools.
We identified that some companies are also using chat window for collecting feedback
which has not been found in our literature review. This feedback is triggered to the user
using various triggering mechanisms i.e. Explicitly pushed by clicking a button, sending
a feedback request by pop-up. We found that the companies are facing various challenges
with these mechanisms from which response rates being the major issue. So, the
companies are using alternate approaches like E-mail, Phone call, Screen sharing sessions
and automated systems with crash reports and usage logs to collect the feedback.
We identified that the companies are using the feedback for identifying new
requirements, error reports, updating the design, post-release analysis and improving the
QoE. They also establish a development roadmap for these changes based on different
factors. These are fixing time, cost of development, impact on product and impact on
customers. We found that the collected feedback is involved in various activities of
software development i.e. requirements, design, development roadmap, maintenance and
user acceptance testing.
We addressed the various challenges the companies are facing while collecting the
feedback from these integrated tools such as management of the data collected,
unwillingness of the user to use sophisticated tools, poor network infrastructure, response
rates, cost of collection and quantity of feedback. The solutions for these problems were
provided from the interview data. The various challenges while using the collected
feedback such as prioritization of the feedback, identifying the problem, categorization of
the feedback, impact on product, impact on customer and limited information were
identified. The possible solutions for these problems from the interview data was also
presented. Based on these challenges the quality of user feedback obtained by the
companies is often poor. This can affect their ability in identifying the user needs and
improving the product in line with the user feedback and requests. This can affect the QoE
of the product [12].
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7 CONCLUSION AND FUTURE WORK
7.1 Conclusion
This study is based on an interview-survey which was conducted with a sample
population of 10 members within different positions and companies in three different
locations (Europe, Australia, U.S.A). Data was collected and later analyzed using
“Thematic analysis” to answer the research questions. A literature review was also
conducted as a support method for answering the RQ’s. The results from the literature
review are compared with the results from the interview data for answering RQ’s.
In the study we have identified that text, experience ratings, multimedia messages are
the most commonly used mechanisms in software in use. Most of the companies also use
email, calls and system generated crash reports and usage logs to compliment these
methods. This is done because the feedback gathering from the regular mechanisms often
have problems. The challenges in collecting the feedback are data management, unwilling
to use sophisticated tools, poor network infrastructure, response rates, collection costs and
feedback quantity. The challenges in using the feedback are feedback prioritization,
problem identification, categorization of feedback responses, impact on the product, impact
on the customer, limited information. Despite these challenges the perceived usefulness of
feedback is still very high. As feedback can affect the user acceptance and QoE. It is used
in all the phases of development. It is used for eliciting requirements, updating the product,
decision making on development roadmap, user acceptance testing and fixing bugs.

7.1.1 How the findings can help the software practitioner
The findings of our study can help the companies who collect feedback from software in
use the following ways.
•
•
•
•
•

What kind of feedback format to be used in the tool for collecting the feedback
from the user.
What are the various alternative collection approaches when they are facing
with challenges.
What is the purpose of the collected feedback and how it is used.
Checklist of various challenges while collecting feedback and possible
solutions.
Checklist of various challenges while using feedback and possible solutions.

7.2 Future work
As part of future work, we recommend working on how to improve the response rates
for the companies as this seems to be the major problem. Work can also be extended on
addressing the challenges in automatic system generated crash reports and usage logs as
the companies are using this as an alternated feedback mechanism. And better feedback
tools that can track the feedback requests, manage the feedback, categorize the feedback
etc.
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Appendices
Appendix A
Invitation letter for participating in the interview
Dear practitioner,
We are students of Blekinge Institute of Technology (BTH),
Karlskrona, Sweden. We are currently performing our master thesis to
explore the various challenges faced by the software companies while
collecting and using the feedback from software in use to improve their
user experience. For collecting the data, we would like to take your
interview if you can spare your time with us. The relevant practitioners
can be requirement analysts, business analysts, developers,
maintenance/support employees, project manager, staff working on or
related to a product which has a “built-in feedback collection mechanism”.
The interview generally takes about 30 minutes of time. The data you
provide in the interview will not be shared with anybody else and solely
be used for our thesis analysis.
The data you provide will be very valuable for our research to provide
solutions for the various problems regarding feedback collection and
application. We hope that you will like the research and provide with your
appointment for conducting the interview. Thanks, in advance.
Regards,
Akshay Jilla,
akshayjilla@gmail.com
+46 767649058
Chandan Ganuga,
chandan.srivatsav@gmail.com
+46 725858396
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Appendix B
Questionnaire for the survey
General information
Q1) What is your role in your company?
Q2) Describe the product developed in your organization that uses
built-in software mechanism/tool to collect feedback from the users?
Q3) Describe the product that you are currently working on in your
company?
Q4) What is your experience (years) working with this product?
Q5) What is the size of your organization with respect to number of
employees working?
Q6) What is the type of organization you are working in?

Information regarding survey
Q1) How likely is it for your organization to encourage user
involvement in the development of a product?
please rate from 1 to 5, 1 being low and 5 being high.
Q2) What are the phases of product development in which the user is
involved (Before the feedback is collected)?
Requirements

Design

Development

Maintenance

Q3) What is the main purpose of the collected feedback?
Example: If the collected feedback is used to identify new
features to add to the
product in the next iterations, or to fix errors in the product.

Q4) What kind of feedback tool do you use for collecting feedback in
your company?
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Example: Developed internally, Open source tool, Bought or any
other.

If not developed internally, how is the tool integrated into the product?
Does it pop up automatically when an error occurs or every time when
the user uses the product?

Q5) Who triggers the feedback tool in the product to collect the user
feedback?
Example: If the trigger is automated or triggered by the practitioner
(pull mechanism) or if it is triggered explicitly by the user (push
mechanism)

Q6) When does this tool collect feedback from the users?
Example: when a specific action takes place, the user itself
provides
it if he undergoes some problem, when any error is occurred,
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regular intervals of time or any other.

Q7) What kind of feedback acquisition mechanism is used to collect
the feedback?
Example: text feedback, experience rating, screenshots, audio or
any other

Please explain if there are any problems you face with this kind
of feedback acquisition mechanism?
Example: lack of context information, lack of enough information
to act on or any other

Q8) Do you change the feedback acquisition mechanism often?
If yes, what is the reason to change the mechanism?
For Example: Not getting sufficient or relevant feedback, users
find the mechanism difficult to provide feedback or every time a new
version is released or any other
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Q9) Do you find any difficulties or challenges during collection of
feedback in your company?
If yes, please select the categories to which the challenges you faced
may belong to:
Cost of collecting feedback
Not all users respond to
feedback
Availability/choice of Tools
Other

please comment on your selection:
Q10) How do you rate the usefulness of the collected feedback?
Please rate 1 to 5, 1 being low and 5 being high.

Please comment on your rating.
Q11) What challenges did you find when using the feedback in
improving the product?
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Please select the categories to which the challenges you faced belongs
to:
Quantity of feedback
Analyzing the obtained feedback
understanding

Quality of feedback
Implementing or
the feedback

Other
Please comment on your selection below:

Other Information:
1) Please provide us with your email, if you would like to know the
results of this interview.
Email:
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Appendix c
Assigning of codes manually during thematic analysis

Figure 10: Assigning the codes to themes
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