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Abstract 
 
Our growing dependency on smartphones has caused an upsurge in the creation 

of a new class of software i.e., smartphone apps. Millions of users use these apps 

every day. Most of them are frequently updated by the developers to provide a 

better user experience by integrating additional features, which at times result 

in the instability of the Apps. Users having no technical knowledge face many 

usability issues when using these apps. Such apps also have certain flaws in 

terms of how they appear, the functionalities they provide and how a user 

interprets it. In-situ feedback is collected from the end users on Play Stores or 

from the app itself for improving the UX. For these usability issues, it is noted 

that the knowledge of the feedback reporting activity and the way the interface 

of feedback system designed is inadequate.  

A paper by Oh et al. reports about the user study conducted to know how 

users report usability issues that they come across when interacting with mobile 

applications. The study recognized the feedback reporting behavior of users that 

helped in identifying various characteristics of usability issues. The idea thus 

forms a base, which is used in helping the end users with an organized and 

efficient way to provide extensive feedback about the issues they face using 

appropriate methods. 

This thesis is the extension of the above idea. The goal is to develop a 

feedback system that integrates all the identified characteristics of usability 

issues and at the same time put into operation various UI guidelines that could 

make the functioning of the app easy and delightful and at the same time helps 

developers in identifying and managing the reported concern. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

viii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Motivation 

ix 
 

Acknowledgment 
 

I would like to first express my profound gratitude to my thesis advisor Prof. Dr. 

Gerd Szwillus at the University of Paderborn for accepting the topic of my 

interest and for his continuous support and involvement in my work. The door 

to Prof. Szwillus office was also open whenever I ran into a difficulty in my work 

or had trouble deciding the structure and content of my writing. He is 

responsible for steering me into the correct direction without whom most of the 

work would not have been possible. It not only enriched my research abilities 

but also helped me in learning and enhancing the technical skills related to the 

field of Human-Machine Interaction. 

I would also like to thank my friends who were involved in the surveys 

and user studies for this project. Without their participation, the study could not 

have been successfully conducted. Their feedback helped me in the continuous 

improvement of my work. 

Finally, I would like to thank my parents and my friend Swathi for 

providing me with consistent and continuous encouragement throughout the 

research and writing process. Without them, the execution of my work wouldn’t 

have been possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

x 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Motivation 

xi 
 

Contents 
 

1 Introduction ................................................................................................................................ 1 

1.1 Motivation ........................................................................................................................... 3 

1.2 Solution Idea ........................................................................................................................ 4 

1.3 Overview ............................................................................................................................. 5 

2 Background ................................................................................................................................. 7 

2.1 Feedback ............................................................................................................................. 7 

2.1.1 Why We Need Customer Feedback Systems? ................................................... 7 

2.1.2 Importance of User Involvement Post-Deployment. ....................................... 8 

2.1.3 Types of Feedback in General .............................................................................. 9 

2.1.4 Feedback Mechanisms ......................................................................................... 10 

2.1.5 Strategies for a Quicker Resolution ........................................................................ 11 

2.2 UI Guidelines for Feedback App ........................................................................................ 12 

2.2.1 Showing How to Do Something .......................................................................... 13 

2.2.2 Localization/Language ......................................................................................... 13 

2.2.3 Progress Indicators: How Many More Steps? ................................................. 14 

2.2.4 Right to Know What is Being Shared: .............................................................. 14 

2.2.5 Proper Means of Communication: ..................................................................... 15 

2.2.6 Avoid Asking Too Many Details on a Page ...................................................... 15 

2.2.7 Encouraging Users to Provide Feedback ......................................................... 15 

2.2.8 Visual Cues: ............................................................................................................ 16 

2.3 Related Work & Available Feedback Tools in the Market ................................................. 16 

3 Analysis of Usability Issues in Feedback Reporting ................................................................. 19 

3.1 Introduction ....................................................................................................................... 19 

3.2 Attributes of Usability Issues Related to Feedback Reporting Behaviour ......................... 19 

Result ....................................................................................................................................... 21 

3.2.1 Usability Issue Topic Areas & Subcategories ................................................. 21 

3.2.2 Origin of Usability Issue...................................................................................... 23 

3.2.3 Type of Action Performed .................................................................................... 24 

3.2.4 Context and Content Factors .................................................................................... 24 

3.3 Discussion .......................................................................................................................... 24 

4 Proposed Solution .................................................................................................................... 27 



Introduction 

xii 
 

4.1 Research Questions and Proposed Solution ..................................................................... 27 

4.2 Application Technologies .................................................................................................. 29 

4.3 Application Architecture ................................................................................................... 30 

Class Diagram ....................................................................................................................... 34 

4.4 Layouts & Component Tree............................................................................................... 36 

4.5 Design Features & Technical Descriptions of Applied Concepts for the Mobile Application

 36 

4.6 Feedback Workflows ......................................................................................................... 40 

4.6.1 Workflow for sending feedback ................................................................................ 40 

4.6.2 Workflow for Analyzing Feedback ............................................................................. 43 

5 Application Details & Walkthrough ......................................................................................... 45 

5.1 Mobile Feedback App ........................................................................................................ 45 

5.1.1 Main Activity Tab & Launch ....................................................................................... 45 

5.1.2 Malfunction/Issues Tab ............................................................................................. 48 

5.1.3 Suggestions Tab ......................................................................................................... 52 

5.1.4 Look & Feel/Question Tab ......................................................................................... 53 

5.1.5 Other Common Features ..................................................................................... 54 

5.2 Sending Feedback Using the App ...................................................................................... 56 

5.3 Desktop Analytical Tool ..................................................................................................... 57 

5.4 Report Generation............................................................................................................. 59 

6 Feedback Reporting Experiment & Result Analysis................................................................. 61 

6.1 Scenario ............................................................................................................................. 61 

6.2 Procedure, Setup & App Selection Criteria ....................................................................... 62 

6.3 Experiment Results ............................................................................................................ 64 

6.4 Result Analysis & Usability Test ......................................................................................... 68 

6.4.1 Exhibiting the Result to Developers: ......................................................................... 68 

6.4.2 User Survey ................................................................................................................ 71 

Questionaries’ for Users ............................................................................................................... 74 

7 Summary and Future Work ...................................................................................................... 77 

7.1 Summary ........................................................................................................................... 77 

7.2 Future Work ...................................................................................................................... 78 

Bibliography....................................................................................................................................... 79 

 



Motivation 

xiii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

xiv 
 

List of Acronyms 
 

 

UX   User Experience 

UI   User Interface 

GUI  Graphical User Interface 

STT  Speech to Text 

FAB  Floating Action Button 

OS  Operating System 

API  Application Programming Interface 

FRB  Feedback Reporting Behaviour 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Motivation 

xv 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

xvi 
 

List of Figures 
 
Figure 1-1: Feedback Overload Problem, Source – Android Play Store. ............................ 2 

Figure 2-1: Usability involvement in different phases of development [9] ........................ 9 

Figure 2-2: UI Guidelines for better UX of mobile apps, Source-own figure ................... 12 

Figure 2-3: Screenshot from amazon.de displaying guided steps ...................................... 14 

Figure 2-4: Example of a Visual Cue, Source-own figure .................................................... 16 

Figure 3-1: No of Usability issues reported by app(L) and by each user(R) [1] .............. 21 

Figure 3-2: Usability Issue Topics [1] ....................................................................................... 22 

Figure 3-3: Usability Issue origin [1] ........................................................................................ 23 

Figure 4-1: Blueprint of structure of the tabs with usability Issue areas of Feedback 

Reporting, Source-own figure ..................................................................................................... 31 

Figure 4-2: ViewAnimator child views for the Issues tab, Source-own figure. ............... 32 

Figure 4-3: Part 1 Class Diagram of the mobile app, Source-own figure ......................... 34 

Figure 4-4: Part 2 Class Diagram of the  mobile app, Source-own figure ........................ 35 

Figure 4-5: Floating Action Buttons Help, Send and Language (as Highlighted), Source-

Own source ..................................................................................................................................... 37 

Figure 4-6: Flowchart of the Smart feedback Mobile App, Source-Own Figure ............. 41 

Figure 4-7: Flowchart of Desktop Analytical tool, Source-Own Figure ............................ 44 

Figure 5-1: Screenshots of Main activity tab containing controls common to entire 

theme(left figure) and the guided tour highlighting control (right figure), Source-own 

figure ................................................................................................................................................ 46 

Figure 5-2: German translated version of the app, Source-Own figure............................ 47 

Figure 5-3: Screenshot of issues tab in order of their appearance(from left to right). .. 49 

Figure 5-4: Screenshot of Suggestions tab .............................................................................. 52 

Figure 5-5: Screenshot of Questions Tab ................................................................................. 54 

Figure 5-6: Screenshot of Feedback Report Generator displaying Issues Sheet ............ 59 

Figure 5-7 Partial Screenshot of a generated report in Issues Tab ................................... 60 

Figure 6-1: Ratings by developers for feedbacks .............................................................................. 70 

Figure 6-2: Graph Displaying User Response to Usability Test Questions, Source-Own Figure ....... 73 

 

 

 

 

 

 

 

 

 

 

 

 

 



Motivation 

xvii 
 

 

List of Tables 
 
Table 1: Feedback Mechanisms and Drawbacks ................................................................... 10 

Table 2: Applications Tested [1] ................................................................................................ 20 

Table 3: Attributes Collected for Each Usability Issue Topic ............................................. 57 

Table 4: User Profile of the Test Users .................................................................................... 62 

Table 5: Mobile Apps Selected for the Remote Evaluation .................................................. 64 

Table 6: Compact Report of the Submitted Feedback for Attribute - Issues ................... 66 

Table 7: Compact Report of the Submitted Feedback for Attribute - Suggestions ........ 67 

Table 8: Compact Report of the Submitted Feedback for Attribute - Questions ............ 67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

xviii 
 

 



Motivation 

1 
 

 

1 Introduction 
   

 

 “If I had an hour to solve a problem and my life depended on the solution, I would 
spend the first 55 minutes determining the proper question to ask, for once I know the 
proper question, I could solve the problem in less than five minutes.” 

-Albert Einstein [2] 
 

 
In recent years, the success and advancement of the smartphone have been 

tremendous. Along with it, the mobile apps have seen a major growth with more than 

2.8 million Apps in Android´s Play Store and 2.2 million Apps in Apple´s App Store as 

per recent statistics. Millions of people depend on these apps for many of their daily 

requirements varying from shopping, gaming, business, communications etc. Because 

of this ever-increasing growth, the success of these apps is an important factor that 

comes into the picture.  There are some major aspects, which can make an app popular. 

Few of them are 

 

• Better UX design of an App. 

• Accurate and extensive feedback reporting of the app. 

• Clear user-developer communication with respect to the feedback. 

 

According to the 5-second rule, the first five seconds of users experience with an 

app or a page leaves an impression for a long time, which depends on how well it 

communicates the purpose and substance within it. The study in Human-machine 

interaction also states the relevance of aesthetics for HMI, which mentions that the 

effect of the first impression is almost the same after being seen for 500ms or even 

after viewing for unlimited time [3]. Therefore, the UX plays a major role in the 

success of any app. So, it is important for the developers to not make the mobile app 

easy to operate but also to make it visually attractive, clean, simple and effortless for 

a layman with least technical expertise to use. 

To achieve these goals, it is significant to listen to a client regarding their 

expectations and difficulties typically via a feedback to get an idea of the shortcomings 

of an app. On the other hand, it is also vital that the information communicated is 

clear to the developers. Feedback is provided by users from all age groups with 

different technical expertise. Most of them have very little to no knowledge regarding 

the technical terminologies and have very low technical skill sets hence there is a gap 

between the users and the developers when communicating the problems. When 

resolving an issue, developers require some essential data in detail to analyze the 

problem at hand and make necessary modifications. For this, he needs to understand 

the information communicated precisely. 
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Furthermore, although gathering the quality feedback is worthy for a flawless 

and improved UX of an app, it is also very crucial to gain the knowledge of behaviors 

of users and their usability issues related to the user’s feedback reporting activities. 

Also critical is the knowledge of the Interface design of the feedback system itself which 

is insufficient [1].If all these gaps are filled, it is feasible to develop a system that can 

help the users to deliver the detailed information for certain problems with very little 

efforts [4] and subsequently help the developers to identify the problem at hand and 

manage it. This thesis mainly focuses on creating a feedback system covering all the 

attributes of usability issues related to feedback reporting activities of a user while 

enhancing the UX of the feedback reporting itself. Such reports in turn help even in 

the categorization of the feedbacks. 

To understand what difference, it makes when different types of usability issues 

are uncategorized, let us consider the classic example of the feedback overload issue as 

shown in Figure 1-1 on page 2. There are 50 million comments provided by users for 

the popular social networking Application Facebook. 

 

 
Figure 1-1: Feedback Overload Problem, Source – Android Play Store. 
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With such a huge data, one can imagine the difficulty developers can face in tracking 

all these concerns and the complexity they face in identifying the type of issue. 

This leads to the following research questions, which are the main objectives of this 

thesis 

 

 

• Are all attributes of usability issues related to feedback reporting behavior of 

the users covered by the existing feedback systems? 

• Are users who are not technically well informed able to view their concerns in a 

detailed manner via available feedback systems? 

• Are the developers able to comprehend what the users have communicated? Is 

the data enough? 

 

Many of the feedback apps that we come across today have a very straightforward 

approach to gather the data but most of them do not encompass the different usability 

issues. The developers at the same time have difficulty in understanding the message 

conveyed and take time in analyzing the information and face even more difficulty in 

reproducing the error. 

 

1.1 Motivation 
 

The developers depend on feedbacks for improving the usability of apps. In the majority 

of the cases, the end users do not report the feedbacks and in some cases, the reported 

feedback is inadequate due to a variety of reasons. Some of them are the Lack of proper 

means of communication to report the concern or user’s technical ignorance due to 

which they do not have the ability to express the problem on hand appropriately and 

report it. Other reasons include the unavailability of proper functionality to express 

such issues or individual ideas. The result is the users and developers do not often 

share the best bond when it comes to understanding the problem at hand. 

Although it is valuable to gather user’s feedback, it is more important to know 

the different types of usability issues correlated to the feedback reporting behavior and 

to possess the knowledge of the design of the interface of the application. In the current 

widely used feedback systems known as the App Store for iOS or Play Store for Android 

OS, there are certain features that are not sufficient. The problem with such system is 

that they are straightforward and barely any research has been done to understand 

how a UI of the feedback app can be developed or what guidelines can be followed.  

They have the disadvantage that they allow the feedback only in the form of text and 

thus does not provide quality data for the developers to investigate on. These aspects 

are typically not covered while designing a feedback application. Even the design of UI 
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for such apps is not explored much with the full potential. This thesis attempts to 

resolve such issues.  

 

1.2 Solution Idea 
 

The main objective of this thesis is to develop an improved feedback system with an 

enhanced usability when providing a feedback. Based on a paper by Oh et al. [1] , a 

user study was conducted to know how users report usability issues that they come 

across using mobile apps. The collected data were evaluated to identify characteristics 

of usability issues related to feedback reporting. The aim is to integrate all these 

attributes of usability issues related to feedback reporting behavior in a single module 

of a smartphone app. This would empower the users to report any concern extensively 

with little efforts on each topic and make the experience pleasing thus providing 

maximum information with minimum UI controls or minimalistic design to the 

developers.  

 The aim is also to analyze the logged content which is the report generated by 

such a system and ultimately reduce the feedback overload problem of mobile 

applications and help developers in prioritizing the reported concerns and likewise help 

in assigning it to the suitable team in the organization. The plan is to achieve the 

mentioned objectives in two parts. 

 

• Mobile Feedback App: For the first part, a mobile feedback app for the widely 

used Android operating system with an appealing UI following certain 

guidelines for feedback is designed, developed and implemented.It also covers 

all the elements of usability feedback reporting and the latest methods and 

functionalities offered by the smartphones. In the study, some preselected apps 

are tested for a brief period by some users remotely and their feedback is 

reported via the feedback tool online which generates logs. The users are not 

trained on how the feedback app can be used to check the usability of the app 

itself and if it empowers them to report the different concerns via these elements. 

Later a study is conducted with the end users with questionnaires to check the 

usability of the app. 

 

• Desktop Analytical Tool: In the later part, to prove the use of the collected 

attributes, a desktop analytical tool has also been designed and developed to 

gather all the submitted logs and generate a final report which would typically 

help the developers. The tool collects all the attributes from log files, segregates 

them depending on the type of feedback submitted with all the useful 

information and generates a report to prove how efficient the entire system is in 

managing different types of feedback and how it helps in reducing the feedback 

overload problem [5] apart from helping the end user with no technical 

background in communicating their concern clearly. Thus, the system, also helps 
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the developers in reducing issue identification time, enable quicker assignment 

of the reported concern to the appropriate team, reduce the recreation time of 

the report and in gaining a detailed insight into the issue which in turn helps 

them in deeper analysis and a faster resolution. To prove this, another study is 

conducted with the collected logs and shown to developers to understand the 

ease of analysis from their point of view. 

 

1.3 Overview 
 The thesis is structured in the following chapters. 

 

• Background 

 

The thesis mainly concentrates on the feedback system related to the mobile 

application. Hence to get an overall idea of the report, it is essential to gain some 

knowledge of the importance of the feedback systems. This chapter covers the 

importance of feedback in  the general, the importance of user involvement post-

deployment of an app, types of feedback and different feedback mechanisms. It 

also explains some of the concepts that can make UI of feedback apps smooth 

and motivate the user to provide quality information. 

 

• Analysis of Usability Issues in Feedback Reporting 

 

After explaining the significance of feedback, this chapter deals with a user 

study conducted in the past to derive different attributes of usability issues with 

respect to feedback reporting behavior. Each of these attributes has been 

explained in detail. The chapter concludes with how these attributes could be 

embedded into feedback systems to provide improved methods resulting in an 

efficient reporting system. These concepts are implemented in the app developed 

for this thesis. 

 

•  Proposed Solution  

 

This chapter gives a solution to the research questions raised and the solution 

is discussed which is the implementation of a feedback system consisting of a 

mobile feedback app and a report generator desktop app. The chapter explains 

how all the attributes mentioned in the previous chapter can be embedded in the 

feedback app together with following the UI guidelines mentioned in chapter 1. 

The application technologies used, and the architecture has been discussed next. 

This chapter also gives information regarding the design features and technical 

descriptions of the applied concepts followed by an idea of the workflow of the 

developed applications. 
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• Application Details & Walkthrough 

 

The chapter starts with an explanation of building blocks of the mobile app 

including UI Controls, Tabs and various features that have been implemented 

keeping in mind the UI guidelines. It is followed by a detailed walkthrough of 

the developed mobile and desktop tool which are presented with their 

screenshots. 

 

•  Feedback Reporting Experiment & Result Analysis 

 

This chapter describes the experiment conducted using the smart feedback app 

with end users. The users are requested to explore five of the selected apps from 

Play Store and send feedbacks using the Smart feedback app itself for each of 

these apps. It explains the main goals to prove the usefulness of the feedback 

app for the functionalities and the modern interface it provides. Another study 

is conducted with the generated result with the help of a desktop tool which is 

then shown to developers to conclude if it makes the analysis easier, enables 

quicker resolution and facilitates an efficient management.Finally, a user 

survey is conducted with a set of eight questionnaires to check the usability of 

the app. 

 

• Summary and Future Work 

 

This is the last chapter that gives a summary of the work done in this thesis and 

how the developed tool can further be extended for a better outcome in future.  
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2 Background 
 

This thesis mainly concentrates on the feedback system related to mobile application 

hence to get an overall idea of the report, it is essential to gain some knowledge of the 

importance of the feedback systems. 

 The chapter is structured as follows: Section 2.1 describes the need for customer 

feedback for improvising the apps by establishing a connection between users and 

developers. It also explains the user involvement importance post-deployment and 

different feedback mechanisms followed by strategies for quicker resolution. In section 

2.2, we outline all the user interface guidelines that can be to assist a user through the 

app in a way that could also benefit a developer and achieve usability at the same time. 

Finally, Section 5.4 concludes the chapter with related work and available feedback 

tools in the market. 

 

2.1 Feedback 
 

It is a known fact that technology nowadays is perpetually growing at a fast rate and 

at the same rate, many apps are developed for the people to use. However, the question 

that arises are, Is development the last stage of an app? Is the software ready and 

usable by the end users without further required updates or improvements? It is 

indisputable that many software apps are incomplete due to various factors including 

a certain deadline and hence they are released irrespective of whether they are 

completed or not and therefore, they are used by people with various technical skills 

and background and eventually ends up in their hands with those flaws. Moreover, the 

software itself is ever changing and the apps need to be maintained at all times by the 

developers to a certain extent. This is done by keeping such apps updated with the 

newer version of the released OS and also with the newer security updates. Users also 

play a major role in such updates since there are smartphones with different hardware 

configurations running on a variety of OS versions that users use. Hence, the overall 

solution is to connect the users and developers more especially via feedback. 

 

2.1.1 Why We Need Customer Feedback Systems? 

 

 Feedback is the soul of any business growth. Information about the general reaction to 

any app can be used as a basis for improving it This is done for instance by usability 

assessment methods such as questionnaires, Interviews, Data logged during usage, eye 

tracking, and feedback to assess the quality of a software and know what the users like 

or dislike. Questions and Interviews gives a chance to interact directly with users and 

know what they like about a specific application, their suggestion for improvement or 

even the features they dislike. The Usage statistics data logged gives us an insight of 
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when a user encounters an issue the most or under what context such as time and 

location the user uses the software [6].The problem is that assessment methods take 

substantial resources like time and involves money. The most helpful and compelling 

method acting as the foundation for the upgrade of an app is customer feedback. 

  The customer feedback which is initiated by the user himself not only shows their 

urgent and vital concerns but also any changes required or suggested can be known. In 

the case of mobile applications, it is essential to gather the in-situ feedback of the users 

as the users can depend on contexts like his location, profile, type of smartphone he 

uses, the version of operating system or even the availability of internet connection. The 

development of mobile application in recent years is ever changing and active, and since 

there are varieties of smartphones being used with distinct screen size and versions of 

OS, the success of software hugely depends on users’ active involvement during and 

after a products deployment through their feedback. All these criteria’s states the 

importance of customer’s involvement as an important source of medium to develop the 

quality of a software. 

  

2.1.2 Importance of User Involvement Post-Deployment. 

 

Users are believed to spread the word about any product better than any marketing 

strategies known and so their involvement is considered very crucial in gaining 

feedback. According to Kujala [7], involving users as the primary source of information 

is an effective method of capturing requirements during software development. 

Previous studies had concentrated only on their involvement before a software was 

deployed that confirmed that users’ involvement during the software development 

process has a progressive impression on the success of a software [8]. However, it is not 

enough to consider their involvement only during deployment. 

 

 As per a study by Chilana et al., 333 usability professionals were surveyed to 

study the post-deployment usability. It was found that the usability role appears to fade 

in the post-deployment phase and the role of usability professionals also drastically 

reduced (see Figure 2-1). It reduces gradually from 85% during the design phase down to 

45% by the time it reaches the deployment phase. These results signals that the 

usability is given importance once until the deployment and once deployed it is not 

considered a significant factor [9]. 

 

 In another study by Golland et al., it is mentioned that after a software is 

published, there is a decreased opportunity for the users to communicate with the 

developers, which leads them to solve their usability issues with work-around schemes. 

Hence it meant that even after deployment, users usually face issues that are 

unproductive, unprecedented and unattainable which goes unreported. Since such 

concerns go unreported, they practically do not exist from the developer’s perspective 

[4].  
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           Figure 2-1: Usability involvement in different phases of development [9]  

  

 The development cycle is considered as one of the factors making user 

involvement important. In case of the mobile app, the development cycle includes user 

research, design, implementation, and deployment. The development cycle is much 

shorter when compared to desktop applications, and the software updates are more 

frequent and hence considering users opinion is thought to progress user experience 

post-deployment eventually. It is therefore valuable to empower the users to contribute 

to usability issues even post-deployment proactively. 

 

2.1.3 Types of Feedback in General 

 

Two types of constructive feedback act as a booster for the subsequent performance of 

an app. 

 

• Positive feedback: These are the remarks about the specific features in an app 

liked in the present, and that is requested to be continued. 

• Negative feedback: These remarks focuses more on the functionalities not liked 

in the present and that are requested to be removed. 

 

Most of the current feedback systems put more emphasis on past behavior and 

improvements of an app and not on equipping the app with the current trends, which 

are desirable by most in the future. It is like stating what can be observed in a rear-

view mirror rather than suggesting possible events for what may be arriving in the 

road ahead. This brings us to conceive of two more feedback types that are as follows. 

 

• Negative Feedforward: These are the remarks about the current behavior that 

can be corrected in the future or can be avoided entirely. 
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• Positive Feedforward: These are the remarks that are liked in the current 

situation, and that can further be improved in future for a better performance. 

 

The above feedbacks can just be termed as future Ideas. The knowledge of all the kinds 

of feedback can be applied to mobile applications to collect the information vital to 

improving the experience of the app. A critical aspect is to focus on the future and 

includes the users’ suggestion early for a better result [10] [11]. Regarding types of 

users providing feedback, there are two types of users Vocal and Non-Vocal. A Vocal 

user as the name suggests is a user who regularly offers his opinion about an app that 

helps in finding flaws. A non-vocal, on the other hand, uninstalls merely the app 

without providing any feedback. The best-recommended option is to request the users 

to offer his opinion when he chooses to uninstall an app that gives more insight into 

his impression and gives developers an idea about the aspects that a user dislikes or 

wants to improve  

 

2.1.4 Feedback Mechanisms 

 

Different feedback mechanisms provide the possibility to write a review for an app. 

While most of the mobile applications have an inbuilt feedback mechanism where the 

users can send the feedback from within an App, there are some applications whose 

feedback or review is reported in the application stores like App stores for iOS and Play 

Store for Android OS. The App stores provide the user with the option to rate and even 

write a review for the App. The main disadvantage of app reviews on stores is that they 

don’t provide a quality review since the feedbacks are limited to only text and ratings. 

Moreover, unlike the inbuilt apps, the users must explicitly open the App Market of 

their OS to provide a feedback. 

 

Table 1: Feedback Mechanisms and Drawbacks 

Feedback Mechanism Drawbacks 

App stores Limited to only texts. No functionality 

to send screenshots of the error or any 

other data 

Online forums & Communities Inconvenient for a non-specialist to 

use & not straightforward 

Bets Testing Not available for everyone 

Inbuilt Bug Tracking Systems Reports from only technical 

perspective 

 

Some Apps even popup notification windows asking users to provide a rating 

and also switches the user to the App market for this process. Apart from these, there 

are online forums and communities where the application related issues are discussed, 
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and users voice their opinions and connect with the developers. This helps in gathering 

information in a more organized and in a detailed way, but it is inconvenient for a 

novice user to be part of such communities, and moreover, this mechanism is not 

straightforward to report the issues. Developers also use Beta Testing mechanism to 

know how a user feels about their apps especially before the release of a full version 

[12]. Some projects have the bug tracking system that helps in gathering bug through 

structured bug reporting form. In the past studies, screen recordings have also been 

used to get the more productive in-situ context, but they are rarely used. 

 

2.1.5 Strategies for a Quicker Resolution 

 

Proper feedback can help at a faster resolution. Resolution time plays a significant role 

concerning customer satisfaction. It is interesting to note that more than 40% of 

consumers discard their online transaction if their issues are not resolved quickly. The 

expectations of customers are ever-changing, and even one small experience is enough 

for them to shift to a competitor. Some aspects contribute to improved resolution time 

as mentioned below [12] [13] . These feedback systems can be designed to cover these 

elements. 

 

• Minimize waiting time: Delayed response from the customer and late 

assignment of a ticket can play a major role in increasing the wait time. 

Whenever a new ticket is registered in the system, it is best if it can be assigned 

straightaway to a team member so that he/she can start working on it at the 

earliest possible. To tackle the delayed response from a user, it is best to gather 

detailed information in the first instance through the app to reduce the need to 

contact the customer via Email the second time and therefore reducing the 

conversation thread and delays. 

 

• Access to information: Without having access to the relevant information, no 

issue can be resolved faster. If it is challenging to address the issue, it would 

sequentially increase the time to resolve the issue itself. Hence the information 

that is non-personal and non-sensitive, which can automatically be gathered, 

can be collected through the app itself. The sensitive data can be obtained after 

the permissions of the users. 

 

• Ease of ticket assignment: If the type of ticket can be identified, it can be resolved 

based on the nature of the ticket and the category it belongs to. 

 

• Prioritizing requests: A critical aspect of ticket resolution is to understand the 

severity and resolve the issue. For instance, issues related to functionalities 

should be given higher priority compared to queries regarding the features of 

the app since the malfunction can halt the chief operations. 
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Apart from making the investigation of the specific problem more comfortable for the 

developers, the feedback system can contribute to superior resolution time and overall 

satisfaction level of the customer if all the above aspects are contained in them. 

 

2.2 UI Guidelines for Feedback App 
 

Feedback is a two-way street. Both the users and developers must put an equal amount 

of efforts to achieve the goal of a flawless app through feedback. The user himself 

cannot know everything that has to be shared with the developer to resolve this issue. 

The problem with most of the feedback system is that they are usually straightforward 

and barely any research has been done to understand how a UI of the feedback app can 

be developed or what guidelines can be followed.  

Certain guidelines can be followed to assist a user through the app in a way that 

could benefit a developer and achieve usability at the same time. Since a variety of 

attributes must be collected from the end user, it is recommended to make the entire 

experience smooth and to motivate the users to provide quality data over feedback.For 

this reason, various guidelines have been discussed that have been adapted to the 

mobile feedback app developed for this thesis is depicted as shown in Figure 2-2 on 

page 12. 

 
Figure 2-2: UI Guidelines for better UX of mobile apps, Source-own figure 
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2.2.1 Showing How to Do Something 

 

One of the keys to getting users comfortable and happy with any application (mobile or 

desktop) is to show them how to use it.A functionality might look simple to a developer 

to implement but more often than not it is difficult for a first-time user of the app since 

he is not well versed in the available functionalities. It is also important for the user to 

show the developers the issues he encounters or send a copy of something he is confused 

about.  

 

From User´s point of view 

 

In this age of global interaction, a software could be sent across to someone in a 

different country at the touch of a button, and the receiver can post comments about it 

just as quickly. If he encounters a problem or doesn’t know how the software could be 

used, he can’t expect the sender to be present in front to demonstrate, and hence it is 

recommended that “Show me” is good to implement when possible [14]. Thus the 

primary concentration is on learnability that is the capability of the users to complete 

basic tasks the first time they encounter the design. 

The idea is feedback mobile app can have a feature that highlights to the user the 

different UI controls and their purpose.  

 

From Developer’s point of View 

 

On the other hand, from developer’s point of view, to help them reproduce the issues, 

it is useful if the user can do similar things to make the system fail in the same way in 

the same sequence so that the programmer can run the analogous copy and follow the 

steps. He can monitor what buttons were pressed and in which sequence and either 

reproduce the error or look into the users copy submitted to look into the specific error 

as output. 

Apart from sending the sequence of the error, the questions or confusion related 

to any functionality can also be reported to the developer by sharing the screen with or 

without the steps where the confusion or unawareness of a certain functionality exists. 

 

In this thesis, the concept of showcase view and screen recording & screenshot sharing 

has been implemented to cover the above topics which will be explained in detail in the 

later chapter. 

 

 

2.2.2 Localization/Language 

 

Language selection or localization is an essential part of any mobile app which is 

ignored by significant applications. Localization is the transformation of every part of 
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the app that could adapt to the culture where it's being used. It is indicated that among 

the top 10 countries known for downloading apps, almost half of the countries are from 

the non-English speaking areas which are majorly from Asia and Europe. 

Language translation hence plays a major role not just within the apps but also with 

feedback apps as the need here is to provide user to express their views more freely 

without a language barrier. The concept of translation has been implemented in the 

feedback app developed for this thesis. 

 

2.2.3 Progress Indicators: How Many More Steps? 

 

When achieving a goal in an app or when gathering data, the user might appreciate if 

he gets an idea of how long the entire process would take and even gets motivated to 

proceed. If a process is too long, the user might abandon the process itself as he might 

lose interest. This can be achieved by the concept of progress indicators. 

A progress indicator can be either be in the form of text or graphics which 

informs the user about his current progress. For instance, in Shopping websites like 

Amazon when a buyer selects a product and clicks on the buy button, the screen takes 

him to a page like the one shown in Figure 2-3 below. 

 
Figure 2-3: Screenshot from amazon.de displaying guided steps  

 

It shows the buyer guided steps that act as a progress indicator which informs 

the user the step he is in currently. This also provides him with an estimate of how far 

he has progressed and how many more steps are left to achieve the goal. Hence all the 

data is collected step by step with the possibility of going back and forth when required. 

 The progress indicator in mobile application feedback app would be a link on the top 

page of each view which would visually represent the step a user currently is in along 

with information of where he has been navigated from. It can be highlighted in italics 

and bold. A Breadcrumb is highly encouraged which would show the user the 

navigation path. It is explained and presented in the further chapter in detail. 

 

2.2.4 Right to Know What is Being Shared:  

 

While collecting maximum data is vital for superior analysis, it is also important to 

keep in mind the data privacy that is the association between how a data is collected 

and distributed and then saved, used and deleted and the political and legal issues 

around them. When collecting personal and sensitive information, it is advisable to get 

the permission from users to understand their privacy preferences and any identifiable 
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data, which is considered as a major challenge. So at every stage, the users should be 

made aware of the data that is being shared with the app with their permissions.  

At the same time, before requesting permission, we should consider explaining to the 

user without overwhelming the user with explanations as he may find it frustrating. 

So one approach is to show clarification only if the user rejects a request and not 

always. 

 

2.2.5 Proper Means of Communication:  

 

The involvement of users personally with their personal accounts is an important 

aspect of gathering a better feedback. It gives them a sense of satisfaction that their 

concerns are being heard. Hence a proper communication channel must be used that 

saves data during the unavailability of an internet connection and submits it whenever 

a connection is available. Email is majorly preferred in most of the smartphone 

applications for the same reason where the reporter and the developer can 

communicate in an email thread concerning the feedback. 

 

2.2.6 Avoid Asking Too Many Details on a Page 

 

The mobile feedback app collects more information especially when an issue is to be 

reported, and it is a bad idea to request and receive all the details on one page. A user 

might feel confused and may abandon a lengthy process. Therefore, separate categories 

can be formed, and the required attributes can be grouped into these categories. 

Different views can be created for each type where each view can be presented as a step 

to the user. Apart from offering a clear picture of his progress, it encourages them to 

send more details too. This is complemented with the progress indicators that highlight 

the step a user currently is in, and he is well informed about remaining steps to finish 

a task .The feedback app developed has been developed keeping this concept in mind. 

 

2.2.7 Encouraging Users to Provide Feedback 

 

There is one more challenge noticed. Most end users may not share important details 

like location or Screenshot as they are unaware of its worth. One approach to encourage 

them to do so is to mention in simple language why certain detail is required. For 

example, a pop-up message with statements like “Sharing the location would help in 

increasing the resolution time by 20% percent” or “Sharing the screenshot will increase 

the quality of the feedback report” can be used before specific data is collected. It 

appears for a brief period before disappearing by itself. 
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2.2.8 Visual Cues & Visual feedbacks 

 

Visual cues are a great way to enhance user experience and are self-explanatory. They 

act as a signal which helps in interpreting what is being asked and gives an idea to the 

user about what is being communicated or asked in a short period of time. It could be 

as simple as a small picture of a calculator on modern keyboards which when pressed 

opens the calculator app. When collecting feedback, Image views act as visual cues that 

can be displayed next to the text in question. For example, an image of a snail is placed 

next to a performance issue as shown in Figure 2-4 on page 16. 

 

 
 

Figure 2-4: Example of a Visual Cue, Source-own figure 

 

In addition to providing the UI controls & actions to perform, a user can be provided 

with a visual representation of crosschecking if the intended action has been performed 

with the intended result.This is explained in detail in chapter 5. 

Apart from guidelines mentioned above, an additional guidance has been 

mentioned below which could help in building a better feedback app. 

 

Uncomplicated & straightforward content: The users of mobile can belong to the 

different background with different age, and their knowledge of software engineering 

or Human-machine interaction can vary. The target age group for different kinds of the 

app may change, and hence a standard feedback system for these apps can have any 

age group providing their views. Thus creating an uncomplicated and straightforward 

content is considered to replace the technical terms whenever possible.Such content 

has been used in the app development in the current work whenever possible. 

 

2.3 Related Work & Available Feedback Tools in the Market 
 

Though detailed feedback is useful for developers to track down issues, the expertise 

required by the user to report is high which is difficult. User feedback has been explored 

in the past using independent and adaptable Hardware and Software Architecture. In 

Hardware feedbacks, an external button was provided which was clicked every time a 

user disliked particular feature of an application. The data was automatically reported 

with a screenshot and the context details. While in Software feedback, feedback was 

provided by navigating to the inbuilt option or Menu provided by the application. The 

number of reported issues using button was higher than those reported via menu 

proving that the feeling of frustration was expressed better using a hardware button 

[15]. 
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There are many feedback tools available in the market. For instance, Helpshift 

App enables the customer to improve the UX   and keep track of satisfaction levels. 

Instabug is another popular app that also helps the user in finding where the bug is. 

Apart from a feature like in-app feedback, it can report statistics, reports crash and 

can integrate into bug tracking tools along with categorizing new, Fixed and Duplicate 

issues. The Tool also saves the chats with the user who reports any bug and allows the 

developer to assign it to his teammates.  HelpStack is another app supported by iOS 

and Android operating system that provides Real-time in-app user chats. Users can 

attach screenshots which help in fixing the bug faster. User Testing provides 15 min of 

audio and video recording of users using an app. Survey Monkey lets developers create 

feedback survey that can be answered by users.Suggestion Box is another exciting tool 

that enables any user to provide a suggestion, and any user can rate it up. The statistics 

help the business owner to decide if any functionality has to be included and then he 

can comment with either “Implemented” or “Accepted” [11]. 
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3 Analysis of Usability Issues in Feedback Reporting 
 

This chapter deals with the study by Oh et al., where feedbacks of five mobile apps 

were collected from users using thing aloud protocol to investigate the attributes of 

usability issues related to feedback [1]. 

           It is structured as follows: Section 3.1 gives an introduction of the user study on 

user behavior when he reports a feedback and the attributes found. Section 3.2  deals 

with the detailed explanation of each attribute. Finally, Section 3.3  concludes the 

chapter with discussion related to how a feedback system can provide improved 

methods to report an issue/suggestion/questionnaire that a user wants to share by 

allowing him to compile his feedback based on the usability issue he/she is 

encountering 

 This analysis delivered a useful foundation for this thesis for developing a useful 

feedback reporting smartphone app where all the mentioned attributes were embedded 

to realize all the mentioned advantages. 

 

3.1 Introduction 
 

The paper deals with a study performed on how users report usability issues that they 

come across while interacting with mobile applications. Based on that, it was 

established that there are four key attributes of usability issues related to feedback 

activity. They are usability issue topics, types of actions, the origin of usability issues 

and context/context dynamicity [1]. 

 

3.2 Attributes of Usability Issues Related to Feedback Reporting Behaviour 
 

In the past, studies were conducted to classify the problems, for instance, the usability 

problem taxonomy and user action framework. These methods helped in assisting the 

usability specialist to examine the issues in detail, but these methods do not give 

awareness on which qualities of usability issues are associated with feedback reporting 

behavior and the way a user reports the information [16].An attempt to find an answer 

to these questions was done by the following experiment in the study. 

 

Experiment Setup 

 

In the study, a controlled lab environment was formed, and eight participants were 

recruited for testing. All of them were aged between 26 and 29 years old. Seven of them 

were Android users, and one of them was an iPhone user. The apps they were asked to 

use and explore are namely Busan Bus, Maniana, How About, Wikipedia and Gesture 

Way (See Table 2). All of them were instructed to report anything useful by means of a 

think-aloud protocol. The focus of the test was to explore the attributes of usability 
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issues related to feedback reporting behaviour and not on the different reporting 

mechanisms. They were all instructed to spend at least 15 minutes on each application. 

The whole session was video recorded which was later used for further analysis [11]. 

 

App Selection criteria 

 

The selection of applications was based on several factors like how popular an app is, 

the frequency of usage and visibility concerns. The application BusanBus provides data 

on the timetable of the bus and the real-time location of the bus. The app was selected 

as it wasn’t popular, and issues were expected during the usage. Productivity app like 

Maniana was chosen since it was alternate to the popular inbuilt apps like Google 

calendar which users are aware of and use vigorously. Usability issues were, therefore, 

expected [1]. 

 

                           Table 2: Applications Tested [1] 

App 

(ver.) 

Category Description 

Busan 

Bus 

(2.1.11) 

Transportation A real-time bus schedule 

viewing app 

Maniana 

(1.262) 

Productivity A to-do list app 

How 

About 

(1.0.93) 

Music A Youtube music 

Recommender app 

Wikipedia 

(1.4 

Beta14) 

Books & 

Reference 

An official Wikipedia 

the mobile client 

Gesture 

Way 

(4.2.25) 

Tools A gesture shortcut app 

 

 

Music streaming app like HowAbout was selected as the performance of such 

streaming app was based on the internet connectivity and how it responds. They were 

anticipated to encounter usability issues. Wikipedia was selected because of its 

popularity concerning the web pages and its capability to obtain general information 

about any topic. GestureWay was selected as the users need to use gestures to input 

data in order to complete tasks and it was expected to produce usability issues. 
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Result 

 

After the analysis of the transcription based on the recorded video was finished, 608 

usability issues were identified by the usability experts. As depicted in Figure 3-1, the 

number of issues for each app is shown on the left side and the number of issues by 

each participant is shown on the right side of the figure. If two issues were mentioned 

in a single sentence, they were parted and mentioned as to different issues. The ones 

which were a replica or similar were deleted and two authors worked together to realize 

an affinity diagram to combine comparable usability issues. 

 

      
 

Figure 3-1: No of Usability issues reported by app(L) and by each user(R) [1] 

Four major characteristic’s or attributes were discovered in usability issues 

associated with feedback reporting activity using the affinity diagram. They are 

Usability issue topic areas & subcategory, Origins of usability issues, Types of action 

and Content and Context dynamicity. These attributes are explained in detail as 

below. 

 

3.2.1 Usability Issue Topic Areas & Subcategories 

 

As seen in  Figure 3-2: Usability Issue Topics, there were three general topics related 

to usability issues were recognized: i.e., Malfunction (operational errors), Suggestion 

(proposal to add or remove certain entities) and Look and Feel (frustration with UI 

elements). 
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Figure 3-2: Usability Issue Topics [1] 

The first category is Malfunction which was again subdivided into two sub-

categories which are Failures and Performance. Failure issues are those issues where 

a certain function or UI Element doesn’t meet the desired result; for instance, 

statements like “Send Button doesn’t work”. An issue is categorized as Performance 

issue if the given task couldn’t be accomplished accurately; for instance, Issues like” 

Loading takes too much time”. 

The second category suggestion has two sub-categories which are a suggestion 

from the user to either add a new unit or removal of an existing unit.Statements like” 

I wish there were a functionality to repeat a song” or “I want an option to select multiple 

songs so that I can delete them at once ”come under this. Suggestions, in general, 

improve usability experience to a great extent. Under Suggestions, there are option 

Add and Remove. Add is when a request is to add a feature and likewise remove is 

when a request is made for a feature removal. 

The third category is Look & Feel which is segregated into three sub-categories. 

Confusion strikes when the way a UI element appears is puzzling, for instance” User 

highlighting a trash-can like an icon] Recovery button appears like a delete button”. 

Unawareness is an issue when a user faces difficulty in understanding or familiarizing 

a functionality of a UI element.  For example, “I am not sure what the functionality of 

this button is”. The last category is Inconvenience which is the state of one being in 

trouble causing a delay in comfort. The issue is related to the design of UI element. For 

example, statements like” I need additional information like Bus Location on a single 

screen” which clearly states that the user doesn’t want to navigate more which is 

causing him discomfort. One such related inconvenience could be because of a 

syndrome called Baby-Duck syndrome where the tendency for the user is to stick to 

first design and any modifications cause them discomfort as it requires them to explore. 

Stimulus salience is another factor where due to the presence of big banners on screen, 
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a user gets distracted.  The Usability issue topics help in understanding the type of 

issue in general. 

 

3.2.2 Origin of Usability Issue 

 

 
Figure 3-3: Usability Issue origin [1] 

 

This is the attribute which provides source or foundation of the issue. A critical aspect 

for a developer to know before he can start resolving an issue is to know the source of 

the problem and where to examine. In the study, he mentions that there are four 

entities where the issue can occur. They are a function, application, Screen, and UI 

element (see Figure 3-3). 

 

Function & Screen: The entity function is divided into three sub-areas: Inter-screen, 

Intra-screen and Background function. Functions happening on a screen called Intra-

Screen function. For instance: delete functionality. The next is an inter-screen function. 

It includes multiple screens in executing a task. The statements like ”Unable to change 

font” is a type of inter-screen functionality. Background function is one where a 

procedure is running in the background. This could be GPS or even Wi-Fi. 

 

UI Element: The interface of a screen is made up of several blocks of UI elements like 

Input controls (button, radio button), navigational components (breadcrumb, slider), 

Informational components (tooltips, progress bar). They help in the interaction 

between the user and the app. An example of such function would be users testimonies 

like” I don’t know what this color bar means ”(user pointing at progress bar).  

 

Application: It is derived from the problems related to the whole application. For 

example, one participant responded saying” The application is generally slow” which 

means it is an application related issue.  
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3.2.3 Type of Action Performed 

 

User Interacts with application in various methods that creates usability issues, 

particularly in touchscreen enabled devices. In their study, Oh et al. mention that there 

are three types of interactions: single, Multiple in sequence and issues arising without 

any interaction. Single interactions are those where an action is executed with single 

interaction like touching a button. The statement ” I wish the letters were highlighted 

when I select the hyperlink” is single interaction. Multiple interactions are when the 

user performs series of interactions eg: dragging followed by touching. Problems arising 

without any interaction are some issues reported without any interaction like “The 

songs keep changing to next one without playing current one”. To replicate any issue, 

the type of action plays a major role for the developer to recreate the similar scenario 

and track the problem. The Experiment performed was on touchscreen phones which 

are the most common way of interacting with applications. 

 

3.2.4 Context and Content Factors 

 

Sometimes an issue can arise not because of a fault in programming or presented 

data(content)but because of the context. Content relates to data issue which can be the 

name of music or text on the web. For example, an issue reported when trying to play 

a song “If the app cannot play the song, it should have been removed from the list” is a 

content issue. Mobile phones are subject to various contexts. It could relate to Network 

connection or availability of GPS. Context can also be the availability of data from 

sensors, location or can be social issues like alternating users on one single device. So, 

consideration of context is important. The context can be either software context 

(Operating system, Application System) or hardware context (Building components, 

Memory, Battery etc.). For example, a user is unable to play a music because of 

unavailability of Wi-Fi or app not opening after installation because of the country of 

the user where it is not supported. These factors can be beneficial in issue resolution if 

tracked. 

 

3.3 Discussion 

 

The research done here is very useful for building an effective feedback system. The 

paper mentions that such a system or tool can provide improved methods to report an 

issue a user is facing by allowing him to compile his feedback based on the usability 

issue he/she is encountering. For example, for malfunctions, screen recording method 

could be provided to capture the tricky context. The context of the issue like the Wi-Fi 

speed or the location of the user can also be captured. For suggestions only, the text 

box can be provided. If there is an issue with look and feel, the tool can be used to 

provide any drawing application to mark the issue on his touchscreen phone. Apart 

from providing the methods used to users, the type of issue can also help the developer 
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team in prioritizing based on the issue type and also managing and assigning the 

problem at hand to the concerned team.  

All the above ideas are applied to building an efficient feedback mobile app for this 

thesis which provides the methods according to the usability issue user encounters 

where he can compile his concerns. The proposed solution in detail is mentioned in the 

following chapter. 
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4  Proposed Solution 
 

The chapter deals with the solution for building an efficient feedback tool with the 

implementing the usability attributes described in chapter 3. 

 

The chapter is structured as follows: Section 4.1 describes the research questions raised 

related to a feedback system to check if the current systems are efficient regarding the 

features and the UI they provide. The proposed solutions are mentioned for each of the 

raised questions with a detailed explanation to include all the attributes of usability 

feedback reporting. Section 4.2  describes, in brief, the application technologies used 

followed by section 4.3 that illustrates the application architecture of the solution. In 

the following Sections, the layouts, the design features and technical description of the 

implemented concepts are described. Finally, section 4.6 concludes the chapter with an 

explanation of the workflow of the developed feedback app and the desktop tool. 

 

4.1 Research Questions and Proposed Solution 
 

In the earlier chapter of the study, the missing usability issue attributes have been 

listed in the existing feedback systems. This study is the foundation for understanding 

how the feedback system can be further improved regarding attribute collection and 

user experience. This section describes the proposed solution where the feedback 

system developed has been discussed. 

To begin with, an attempt has been made to answer the following questions 

raised earlier in chapter 1 concerning the feedback systems being effective and 

application technologies used 

The following are the list of questions raised and the proposed solution for each 

question. 

 

• Question: Are all attributes of usability issues related to feedback reporting 

behavior of the users covered by the existing feedback systems?  

 

Solution: From chapter 3 titled ”Analysis of Usability Issues in Feedback 
Reporting”, based on the study conducted, the four key attributes of usability 

issues related to FRB have been listed. Based on this finding and data, a 

smartphone feedback reporting app is developed for efficient transmission of 

data from users to developers. To analyze the submitted logs and gather data 

and present it as a report, a desktop analytical tool has also been developed. The 

solution in detail is shown in the later sections. 

 

• Questions: Are users who are not technically savvy able to view their concerns 

in a detailed manner via available feedback systems? 
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• Are the developers able to comprehend what has been communicated by the 

users? Is the data enough for them. 

 

Solution: To resolve the above-raised questions, UI guidelines as discussed in 

Chapter 2, section 2.2 titled  ”UI Guidelines for Feedback App” is implemented 

for the smartphone feedback app that was developed. 

 

The mobile feedback app categorially provides a solution to the integration of the four 

key usability attributes along with guidelines implantation. The solution to each is 

discussed in detail as below.  

 

Smartphone Feedback Reporting App: An Android Mobile App has been developed 

which has been named as “Smart Feedback”. The solution involves the option to allow 

users to choose from the different usability issue topic areas like Malfunction, 

Suggestion and Look & Feel. Upon selection of a specific usability issue, more details 

are gathered according to the selected topic. For example, when an issue is being 

reported, the user is given a chance to share either the video or screenshot of the app 

where he is facing trouble. He can also report if the issue he observed is performance 

related or something that has to do with the failure of an app itself. He can even share 

his ideas with a selection of Suggestions topic and ask questions in the questions tab. 

After various operations, the user sends the generated logs with unique names along 

with the images and screen recordings to the Developers team for further analysis. 

The app also includes an option to track the foundation of usability issue from the end 

user and even track the content and context of the reported issue. The detailed solution 

to include all the attributes of usability feedback reporting are mentioned as below. 

The key attributes are Usability issue areas and subcategories, Foundation of a 

usability issue, Action types performed and Content/Context dynamicity. 

 

a. Solution to Include Usability Issue Areas & Subcategories: The user is presented 

with the three separate categories to choose from in the app. For each category, the 

respective subcategories are included. The above solution covers all the broad 

classification of Usability issue areas and subcategories. 

 

b. Solution to Origin of Usability Issues: The origin of the issue is to know the 

foundation of the issue. As mentioned earlier in chapter 3, there are four entities 

related to the source of issue occurrence.  To gain this knowledge, data is collected by 

requesting the user himself to provide the information. A query is presented with two 

options namely background and on the screen to choose from. The idea is discussed and 

presented in section 4.3. 

 

c. Solution to Action Types Performed: The kind of action performed is collected from 

the screen recording which gives a clear idea concerning how an action was completed 
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and in what sequence. This also saves time for the developer in recreating the whole 

scenario. 

 

d. Solution to Content and Context Dynamicity: To understand if an issue is contextual, 

additional data is amassed from the customer in the form of various attributes. The 

context attributes collected are the speed of the Wi-Fi connection, Internet connection 

status at the time of reporting and location contexts. Location context involves users 

complete address with city, state, street name, country name, postal code. The collected 

attribute also includes the type of device used along with its software contexts like 

device model name, manufacturer name and the operating system values like user-

visible version and the user-visible SDK version of the framework. Except for the 

location data, all the information can be collected automatically. If the issue is content 

related it is shared by the users in the form of text. 

 

Desktop Analytical Tool: For the developers to analyze the submitted logs, a desktop 

analytical tool has also been developed with the name “Feedback Report Generator”. 

The main idea of the tool is to read all the reported logs and create a collective report 

with separate excel sheets for different types of usability issue areas and put them in 

a single workbook. 

 

4.2 Application Technologies  
 

Integrated development environment (IDE) Android Studio 2.3.1 for Windows is used 

for the development of Android Application UI front-end for the Smart feedback mobile 

app. The programming language used is Java. The report that is generated is displayed 

in Microsoft Excel 2016. 

The Analytical Tool is a window desktop application that is developed on Visual Studio 

2015 IDE, and the Target Framework is .NET Framework 4.6. The language used for 

developing the desktop application in C#. 

 

Compatible Devices: The earliest release of the Android SDK that the Smart feedback 

mobile app has been targeted to run on is API 21: Android 5.0 (Lollipop) OS which is 

supported by approximately 71.3% of the devices which are operational on Google play 

store as of the year 2017.The app itself has been tested with the latest API 26: Android 

8.0(Oreo) using an LG Nexus 5X device. 

The Desktop Analytical tool Feedback Report Generator is compatible with any 

windows OS commencing from Windows XP. 
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4.3 Application Architecture 
 

This section describes the application architecture of the feedback app. Tabbed Activity 

with Action Bar Tabs (with ViewPager) as Navigation Style has been implemented for 

this project. It uses the concept of Fragment and View pager. An Action bar tabs (with 

View pager) seen in popular apps like WhatsApp and Facebook is a well-known design 

that has been implemented. It contains one master layout that has persistent controls 

which means it contains controls which would be present but not necessarily visible 

throughout the app and contains a container that may display different layouts. The 

container can display three tabs each of them containing a UI layout. There is three 

key usability issue topic areas mentioned during the analysis of usability issues in 

feedback reporting in chapter 3. Three tabs have been created, each tab for categories 

“Malfunction”,” Suggestions “and “Look & Feel”. They are displayed as “Issues”,” 

Suggestions” (No change in naming) and “Questions”  for ease of understanding for 

even a novice user to understand. Simply put, with such a design, the user can swipe 

left or right anywhere on the screen to select these tabs and open its contents. 

Depending on the selection of the tabs, the position is determined to display the 

appropriate layout. As seen in the blueprint diagram of tab structure in Figure 4-1 on 

page 31, all the usability issue areas with respect to feedback reporting are covered. 

Under each tab, the subcategories are also implemented.  

There is a wide range of information being collected in the category “Issues”. It 

is discussed in the UI guidelines for feedback app in the section “Avoid asking too many 

details on a page” that when too many details are requested in the same page without 

clarity of what is being asked, there is the tendency of the user to lose the attention 

and abandon the process. Hence, the “Issues” page has been partitioned into three 

categories namely “Issue Description”,” Picture & Location” and “Send” as illustrated 

in Figure 4-2 on page 32.As depicted, these views that are contained in the 

ViewAnimator sub-class which collects the data as described below. These come with 

Malfunction/Issues. 
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Figure 4-1: Blueprint of structure of the tabs with usability Issue areas of Feedback Reporting, 

Source-own figure 

• Issue Description: This view has a radio group that has radio buttons that a user 

can choose from to select the type of usability issue that he is facing. For ease of 

understanding for even an average user having low knowledge with respect to 

technical details, performance issues are dubbed as “Something is too slow” and 

failure is dubbed, as “Something doesn’t work”. When a user is unable to decide 

the type, he can choose “Other issues”. Below, it has a textbox to enter the Issue 

description where an end user can describe the issue faced by him in detail. This 

could be either enter manually, or he can use the voice to text assistance for his 

convenience.  

• Picture & Location: This is the second view that gathers the screenshots along 

with video recording up to 30 seconds. The attribute “Action Types” that deals 

with the type of action a user performed are captured here. It also captures the 

location. 

• Send: The attribute “Origin of usability issue” originates under Issues tab and 

the data is collected with user-friendly statements like “On the screen” or 

“Behind the screen” that shows where the issue occurs. 

 

The “Context & Context” usability issue attribute is dealt in the background with 

Automatic Attributes collection described briefly in the upcoming Section 4.5. 
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View Animator class, which is an element of transition widget, has been implemented 

that adds a transition to these views. It switches efficiently between these views 

animating them on the screen by clicking “Next” & “Previous” buttons. This not only 

gives a pleasing experience but makes it clear to the user about the information being 

asked. There are two buttons present persistently in each of these child views. They 

are Next button and Previous Button. 

 

Next Button: As the name suggests, when displaying certain view, on click of Next 

Button, the view is transitioned to show the next child view of the ViewAnimator. For 

instance, when in Issue Description page view, after the user fills the necessary 

information about the type of usability issue and description, the end user clicks on 

next button.This displays the Picture & Location view and upon submitting the 

information of the bug like the Screenshot and Screen Record along with the end user’s 

location, he can press Next button again.This shows the Send View where he can select 

the origin of the issue and overall rating.He can finally click on the send button to send 

the generated report. It becomes invisible when the last child view is displayed since 

there is no further child. 

 

Previous Button: The Previous button initiates method that shows the preceding child 

view of the ViewAnimator. It is helpful when a user wants to remove, change or update 

the information entered in the earlier views. For example, when in Issue Description 

view, the user may enter the description of the bug and clicks the next button which 

makes a transition to the next view,i.e., Picture and Location. He then realizes that the 

description he entered is incomplete or wrong. He can then click on the previous button 

to go to the earlier view and make the corrections. It is invisible when the first child 

view is being displayed 

 
Figure 4-2: ViewAnimator child views for the Issues tab, Source-own figure. 

 

The subcategories under Suggestions are “Add” and “Remove” according to the 

usability issue topics mentioned in chapter 3. In the types of general feedbacks 

mentioned in chapter 2, there is also the possibility of Positive and Negative 

feedforwards where the user may share his thoughts and can be termed as Future 
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Ideas. Hence all the three subcategories “Add”,” Remove” and “Feedforwards” involves 

user’s appreciation of an existing feature which he would like the developer to continue 

providing, his feedforward and his dislike about something. All these subcategories are 

employed and are represented as “I like”, “I dislike” and “I have an Idea” (see Figure 

4-1). ”I” here is used to give the user a sense of involvement. Each of these is checkboxes 

with corresponding description field so that a user might share any three interests. The 

idea here is also to display the description field only when checked and keep the UI 

clean. Overall rating follows this. 

 

Look & Feel has three subcategories inconvenience, confusion, and Unawareness 

according to the usability issue topics mentioned in chapter 3. The category Look &Feel 

is represented as “Questions” for simplified version has three options to choose from ”I 

don’t understand this”,” A feature is confusing  ”and “A feature is inconvenient” (see 

Figure 4-1).It has an option to video record too and finally provide the overall rating 

 

The Class diagram for the mobile app is shown next on page 34 and page 35. 
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Class Diagram  

 
Figure 4-3: Part 1 Class Diagram of the mobile app, Source-own figure 
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Figure 4-4: Part 2 Class Diagram of the  mobile app, Source-own figure 
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4.4 Layouts & Component Tree 
 

Though the app itself is developed using Tabbed activity, each tab uses specific layout. 

Four UI layouts have been designed for the app. Each layout defines the visual 

structure of the UI for the mobile app. They are all declared in XML since such a design 

helps in separating the presentation of the App and the code that influences the 

behaviour. Each layout is in turn made up of combinations of Linear layout, Horizontal 

layout, Frame layout, Relative layout arranged in a hierarchy. The border is used in 

each layout to separate related set of UI controls and for a neater look. Frame Layout 

is used to emboss the text over the visual images 

 

4.5 Design Features & Technical Descriptions of Applied Concepts for the Mobile 

Application 
 

The technical description of some of the implemented concepts for the mobile apps is 

given below. 

 

Visual buttons: Visual buttons have a small image drawn on them related to the 

functionality it offers. It is used as and when possible to reduce the space and enable 

identification of a functionality. 

 

Device model & OS detection: The app is designed to detect the model of the device 

used and also capture software contexts like OS used. It gets the correct device name 

for the top 600 Android devices and supports over 10000 devices. 

 

Fragment: The whole screen where the user interacts is an activity and Fragment is 

part of the activity that has its own behavior, lifecycle, and own layout. Three 

Fragments have been used in the mobile app to report each of the usability issue types. 

 

Showcase View: Showcase view is a customizable view used to highlight UI controls, 

text boxes or anything on the UI in the specific position in the app and show the use of 

each with the help of text briefing what the highlighted part is for. They are circular 

reveal animations which can be customized with respect to shapes depending on the 

control being highlighted.  

Multiple showcase view instances are queued where each showcase view 

highlights one control at some time and proceeds to highlight other UI controls at a 

time for each tap on the screen. 

 

View Pager: It is layout manager that allows us to flip right or left through pages. It is 

implemented with a PageAdapter that creates the pages that are shown. It is most 

often used with Fragment which supplies and manages the lifecycle of a page [17]. 
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View Animator:  It is an element of transition widget that can help in switching 

between the views with a smooth transition with an animation of these views on the 

screen. It can contain one or more child views used in the tabs with more number of 

fields. 

 

Floating Action buttons: Floating Action buttons (FABs) which are circular in shape 

are elevated above the interface is used for a special type of promoted Actions [18]. 

They are noticeable clearly as they stand out pictorially and hence used for any actions 

that are frequently used and appear in all the tabs. 

 For instance, the FAB like “Send” is used in the feedback app at the bottom as shown 

in Figure 4-5 on page 37 to trigger function which sends the data to the developer. This 

is usually performed after a user is finished filling the form. Flag Image buttons are 

for changing language preference is used in the feedback apps that relaunches the app 

and changes the entire content of the UI in the selected language. Help highlights the 

different parts of the displayed UI with the instruction of what it does and how it could 

be used using the concept of showcase view. The FABs “Send”,” Language Preference” 

and “Help” are highlighted and marked with number 1,2 and 3 respectively. The 

functioning of each is described in detail in a later chapter. 

                                    

 
Figure 4-5: Floating Action Buttons Help, Send and Language (as Highlighted), Source-Own 

source 

          

2 

 

1 

3 
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Translations: To implement the model of localization, there are two string XML 

resource files one each for English and German language are used in the project. These 

XML files provide the app with the text strings for the application. For example, the 

UI contains a radio button with the resource name “Something_doesnt_work”. Two 

flags can be seen in Figure 4-5 which are used for language selection. On click of US 

flag, the value for it is referenced in the file “strings.xml” for the English language 

which returns the English translation “Something doesn’t work”. The source code that 

executes this part of the conversion is as below. 

 

<string name="something_doesnt_work">Something doesn’t  work</string> 

 

Similarly, on click of the German flag, the resource name “Something_doesnt_work” is 

referenced in the file “Strings.xml(de)” to return the translated value ”Etwas 

funktioniert night” which is in German. The part of source code that executes this part 

of the conversion is as below. 

 

<string name="something_doesnt_work">Etwas funktioniert nicht</string> 

 

All the conversions are made using the same process. 

 

Screen & Audio Record service: Record service has been integrated to allow users to 

record the screen and also the audio of his speech. This is saved on the phone which is 

later attached and sent to the developer. 

 

Broadcast Receiver: To detect the status of internet connection whether connected to 

wi-fi or mobile data, a class named “connectivity receiver.java” has been created 

extending Broadcast receiver. This has been implemented to notify the app whenever 

there is internet connection change at the time of sending the report. 

 

Wi-Fi Manager: The class Wi-Fi Manager is used to manage various aspects of wi-fi 

connectivity. The public method getRssi is implemented that calculates the level of the 

received radio signal strength, in this case, Wi-Fi strength. It typically returns value 

in terms of an integer value in terms of dBm, an abbreviation for decibel-milliwatts. 

This value is used to categorize the strength of the signal. For example, if the app 

returns a value greater than -50dBm, it is categorized as an Excellent signal. The 

category specified for a specified dBm is as mentioned. 

 

Excellent >-50 dBm 

Good -50 to -60 dBm 

Fair -60 to -70 dBm 



Design Features & Technical Descriptions of Applied Concepts for the Mobile Application 

39 
 

Weak < -70 dBm 

 

Reverse Geocoding: Geocoding is a process of converting the address into its latitude 

and longitude. On the other hand, Reverse geocoding is a process used to convert the 

geographical latitude and longitude of a tracked location into its address like postal 

address or name of the place. 

The Reverse geocoding service is used that implements this process of conversion. The 

geocoder class of Android API uses the locations name or its latitude and longitude to 

get more details about a specific address. The returned address contains the name of 

the city, state, country, postal code, country code and many details which are collected 

from the users. 

 

Location Listener: Two methods are used which are Location changed and On Provide. 

Location changed tracks the change in the location of the user if he crosses a defined 

distance. On provide takes the user to screen where he can enable GPS. 

 

Unique name generation: To make each submitted report unique, the date and time 

are appended along with the type of issue to the text file generated. The syntax is as 

follows: 

 

TypeofIssue_DateTime.txt 

 

 

The syntax specifies the following. 

 

TypeofIssue: It can be any of the three usability issue areas like Malfunction, 

Suggestions or LookandFeel. 

           DateTime: It is in turn of the format yyyy_MM_dd_HH_mm_ss_FFF where 

 

yyyy=Year 

MM=Month 

dd=day 

HH=Hour 

mm=Minutes 

ss=Seconds 

FFF=Milliseconds 

 

Example of such a report would be Issues_2017_12_05_18_17_35_001.txt 

 

Note: An external software would be used during tests that would further append 

email id and name of the sender at the end when the log is being downloaded. 
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4.6 Feedback Workflows 
The section below describes the workflow of the mobile feedback app and the desktop 

analyzer tool. 

 

4.6.1 Workflow for sending feedback 

 

This section describes the overall workflow with the use of flowchart that represents 

the procedure of sending a feedback of any selected app. It explains the point of the end 

user when he tries to submit a feedback.  

 

In Figure 4-6 on page 41, Flowchart of the Smart feedback App that has been 

developed is provided. It shows the feedback app covering all the attributes of usability 

issues related to feedback reporting. It contains Usability issue areas like the 

Malfunction, Suggestions and Looks & Feel and related subcategories of each of these 

areas. The app also collects detail on the origin of a usability issue, i.e.to get clarity if 

the issue exists on the screen or behind the screen of the smartphone. It also has the 

option to request the user for his/her location that enables the developer to detect any 

contextual issues. The chart shows the steps a typical a user would follow when he 

launches the app to provide the feedback. 

 

The smartphone user launches the Smart feedback app. If it is launched for the 

first time,it requests the user to provide permission to read and write the external 

storage. Upon rejection, the app displays why the permission is required. If the user is 

not a first-time user of the app, i.e., if the app is not launched for the first time, it skips 

the above-mentioned steps. Tapping again, he is introduced to the app with the help 

messages so that he is well versed with the different features and controls of the app. 

In this process, the controls of the screen are highlighted one after the another along 

with messages that display what that control does for him/her with each tap. For 

example, it highlights the German flag and displays message that the contents can be 

changed to German for German native speakers and UK flag to change back to English. 

Tapping again highlights the radio buttons on the page which instructs the user to 

select the type of issue faced by him. 
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Figure 4-6: Flowchart of the Smart Feedback Mobile App, Source-Own Figure 
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The following describes what happens when each of the usability issues variants 

is selected. First, the user chooses one of the usability issues types from the three 

choices by swiping left or slide on the screen to navigate between the types. Let us 

suppose he chooses “Malfunction” (Tab Named as “Issues” Tab in the app for 

simplicity). Upon selection, he selects the subcategory of the Malfunction represented. 

The end user selects either “Functional failures” or “Performance failure”. In case he is 

unsure he selects “others”. Next, he can enter more details either by texting using the 

smartphone keyboard or using the speech to text functionality to convert his speech to 

text. In the next step to get the visual details, the user can insert the screenshot of his 

selection and proceed to click and record the screen for 30 seconds after the user’s 

approval to permit the app to record the screen. He can later stop within those 30 

seconds when desired. In case the user doesn’t explicitly stop, the recording 

automatically terminates after 30 seconds are passed. After the recording, he can 

choose to activate the location sharing. When it is activated, a confirmation popup is 

generated that the user can reject which displays the output that his location won’t be 

shared and displays the message concerning why it is required and its benefit. Once 

the location sharing is either accepted or rejected, the origin of the issue must be 

selected and finally, he can provide the overall rating to the app and send the generated 

logs along with the screenshot and recorded screen video file by choosing his desired 

email application to the developer. Each generated log is stored with a unique name. 

Malfunction text file logs begin with the name “Issues”.  

Alternatively, if the end user selects usability issue type as “Suggestions”, he 

can directly proceed to select one or multiple options from what he/she likes, what 

he/she dislikes and if he/she has any ideas to share for the selected app. After each 

selection, the respective textbox appears under the option displayed where the user can 

add the description of the concerned selection. He/she can then provide the overall 

rating to the App from the range of 0 to 5, then select send to attach the generate log 

and send it across to the developers. These logs are in text format and are generated 

with a unique name starting with name “Suggestions”. 

On the other hand, if the user selects Look & Feel, (Tab Termed as “Questions” 

in the app for simplicity) he selects the subgroup of the question from the three types 

of subgroups which are Unawareness, Confusion, and Inconvenience. Upon selection of 

one of these, he proceeds to enter the description. To share the idea in a better way, he 

has an option to select the screen recording for 30 seconds where he can navigate to the 

app causing issues and come back and either stop it or waits for the app to stop after 

30 seconds. Finally, he can provide the overall rating of the application which generates 

logs in the background and upon selecting send, the logs along with screenshot is added 

and sent to the developer. The Look & Feel logs start with the name “Questions”. 
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4.6.2 Workflow for Analyzing Feedback 

 

This section shows the diagram that describes the process and functioning of the 

Desktop Analytical tool for generating a report for the received feedbacks. It explains 

the point of the developer when he gathers the logs and generates the report. The tool 

examines the structure of the logs provided to copy the elements separately and 

displays each of them on separate columns in corresponding sheets on the Excel App.  

The assumption here is that all the collected logs are downloaded and stored on the 

developer’s machine. In Figure 4-7 on page 44, Flowchart of the Feedback Analytical 

tool has been shown. To begin with, the developer chooses the folder containing all the 

logs submitted by the user in the tool. Once he selects the folder, he clicks on generate 

button. Next, the tool begins to traces all the logs and looks for filenames starting with 

word “Issues”, “Suggestions” and “Look & Feel“. According to the word found, 

corresponding logic is applied to read the attributes one after the other from each of 

the log files and store them in separate lists. Once all the attributes are collected, 

reports are created for each of the usability issue types in separate sheets namely 

“Issues”,” Suggestions” and “Questions” where each element in the list is copied in their 

respective worksheet. These worksheets are all merged and presented as workbook 

which can be stored in a specified location. The detailed explanation of its usage with 

the app screenshots is provided in the next chapter. 
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Figure 4-7: Flowchart of Desktop Analytical tool, Source-Own Figure 
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5 Application Details & Walkthrough 
 

This chapter gives a complete picture of the interface and various functionalities of the 

Android Mobile App and the Desktop App followed by the walkthrough of each of them. 

Section 5.1  first describes the functionalities of the smart feedback app developed on 

the foundation of the proposed solution and UI guidelines for feedback apps. In section 

5.2, a complete walkthrough of the Smart feedback mobile app is illustrated. In the 

Later part, in section 5.3, the Desktop App is explained along with the detail idea of 

the report that it generates, particularly the attributes it collects and presents to the 

developer. Section 5.4 provides the walkthrough of the desktop Feedback Report 

Generator with its design and functionalities. 

All the images are the screenshots taken from the app and the desktop tool itself 

for a clear understanding of the topics. 

5.1 Mobile Feedback App 
 

The mobile feedback app is developed based on the blueprint of structure, layout, and 

workflow discussed in chapter 4 under sections 4.3,4.4 and 4.6. Under this section, the 

three major categories that come under usability issue areas are illustrated along with 

implemented features like language selection, showcase view/help button, progress 

indicators, view animators, screen recording and so on.The UI guidelines for feedback 

app have been followed and its concepts are implemented. 

There are one main activity tab and three other layouts described in sections 5.1.2, 

5.1.3 and 5.1.4. Each layout corresponds to the mentioned usability issue areas 

Malfunction, Suggestions, and Look&Feel. 

 

5.1.1 Main Activity Tab & Launch 

 

Each App has a master layout which defines the basic layout of all the pages and some 

graphical elements and UI controls that would be common to the entire theme. The 

Main activity of the mobile app is a type of master layout which is an XML file 

represented as “MainActivity.xml” that contains the following functionalities and 

components. 

• Floating buttons for language selection 

• Toolbar that holds the App name 

• Tab layout to display tabs 

• Floating button Send 

• Floating button Help 

• A container to hold different Tab layouts for Issues, Suggestions, and Questions. 

The Interface design of the “MainActivity.xml” layout is as shown in Figure 5-1 (in the 

left) on page 46. 



Application Details & Walkthrough 

46 
 

 
          

Figure 5-1: Screenshots of Main activity tab containing controls common to entire theme(left 

figure) and the guided tour highlighting control (right figure), Source-own figure 

 

On Launch/FAB for Help: Guided tour of the displayed UI 

 

As soon as the smart feedback app is launched, a guided tour is activated, and the user 

is guided through the functionalities offered by the app for the UI displayed and how 

he can use them. This is done by highlighting the areas like checkboxes or buttons in 

a circular or rectangular format with a description of what that functionality is meant 

for. Each area is highlighted one after the another after each tap on the screen.one 

such example is illustrated in Figure 5-1 on page 46 on the right side. On displayed UI, 

it highlights flags with the description ”Choose preferred language”. On tap, it 

highlights the checkboxes with the description “Select the type of issues faced”. Next, 

on tap, it highlights the three tabs with the text “Select one of these tabs to report 

issues, suggestions or interface related queries”. Similar guidelines are displayed for 

each screen depending on the content of the displayed interface. 
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At any point, the user can also click on the FAB help button marked with “?” to display 

the guided tour of the displayed UI. This is the application of the UI guidelines that 

states, “Showing how to do something” from user’s point of view I.e., performed by 

developers for the users. The feature used here is a customizable view called showcase 

view described earlier in section 4.5 on page 36. 

 

On Launch: Permission Requests 

 

The app requires access to location, screenshot, screens recording and access to various 

data for a quality data to analyze a feedback. Instead of bombarding users with 

different requests at different point of time during navigating the app, all the basic 

requests are made at the launch itself. For some requests, like the location, the app 

requests for data to access location specifically when the switch is turned on for it. 

 

Language Selection 

 

 
Figure 5-2: German translated version of the app, Source-Own figure 

 

As part of the UI guidelines for feedback app, Localization of the app is one of the most 

important factors. The app has two image buttons with US flag and a German flag. On 

click of these flags, the entire app is re-launched in either German or English based on 
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the button selected. One such screenshot of the translated version of the app is as 

shown above. 

 

5.1.2 Malfunction/Issues Tab 

 

This is the first tab displayed as soon as the application is launched. The 

difficulty that a user faces when he wants to narrate a problem is that most users who 

encounter a bug normally do not have the time or the technical knowledge of what 

happened or why something happened. A user might explain his problem and the 

developer may even respond back to get more specific details of the problem in hand. 

Instead of having multiple conversations and followups with the customer to inquire 

about specific details of a question or a bug, the details can be gathered at the time of 

bug reporting itself.  

Since a wide range of information is being collected, they are segregated and put on 

separate pages. At first, the data collected is associated with understanding the type 

of malfunction a user is facing. There are two subcategories under Malfunction which 

are Failure and Performance as discussed in chapter 3. An additional option “Other 

issues” have been added for unknown type. These are presented in a way that even a 

user without knowledge of any technical terms can understand and respond. They are 

mapped as described in the following terms in the bullet points which appears in the 

generated report: 

• Failure: The app may have certain issues concerned with non-functional controls 

or shows unexpected behaviour. It is mapped with “Something doesn’t work” 

presented as a radio button. 

• Performance: The app or certain functionality is too slow or does not respond at 

all. The performance issue is mapped to the radio button “Something is too slow”. 

• Others: When a user is unsure or there are issues apart from those arising from 

failure and performance, the user can simply select “Other Issues” radio button. 

The developers are left with such selections to decipher the issue type on their 

own. 

 The Figure 5-3 is the screenshot taken from the Smart Feedback app itself. These 

three images are put in a sequence of their appearance. The image in the extreme left 

appears after the launch of all the help messages. On click of next, the center screen 

appears and clicking again brings us to the rightmost screen. The previous and next 

button appears and disappears according to the page the user is in and the Send 

button appears only when the user is on the last page. All these originate under Issues 

Tab. 
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Figure 5-3: Screenshot of issues tab in order of their appearance(from left to right). 

 

The features related to Malfunctions/Issues tab is described in the below 

subsections and adheres to the guidelines described in chapter 2. 

 

Progress Indicator 

 

This is the application of the UI guidelines “2.1.3 Progress Indicators: How Many More 

Steps? ” or Progress indicator that gives an idea to the users regarding their current 

progress. In Figure 5-3 the text “Issue descriptionPicture & LocationSend” is 

displayed. First, “Issue Description” is highlighted in italics and bold that shows the 

current step. On click of Next button, “Picture & Location” is highlighted and finally 

tapping Next again highlights “Send”. 

The navigation path shows the total steps present, and how far a user is to achieve his 

goal. This highly motivates him to provide the data. 

 

Speech to text  

 

The customer can either type the issue in the text field or even record it to convert it to 

text using Speech to text functionality. The compact size of the touchscreen or keyboard 
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makes it difficult for some users to manually type the description. So, the users can tap 

on the green mic button seen in the extreme left screenshot in Figure 5-3 and speak. 

The converted text is auto-filled in the text field as shown in the figure that states  ”I 

am unable to change the display picture”. 

 

Next & Previous  

 

As depicted in the figure, when in Issue description page, the user can fill the essential 

data about the type of usability issue and description. He can then click on next button 

that navigates to the Picture & Location page and upon submitting the information of 

the bug like the Screenshot and Screen Record along with the end user’s location, he 

can press Next button again to navigate to the Send page. Thus all the details to be 

collected are categorized in different views. 

 

Show Developer How the Error Looks Like: Screenshot 

 

A Bad feedback can be from different viewpoints. From point of view of the developer, 

a bad feedback could be because of the formulation of the same, which involves bad 

grammar, non-technical terms or text, which is not structured. In such cases, the 

developer has the task of deciphering the underlying problem, which is not formulated 

very well. An option to share screenshot solves such problems. 

From point of view of the end user, it is more convenient to share the picture of 

the issue he/she encounters than describing it. For some others, it simply makes it 

easier if they fall short of words to narrate the error.  

To avoid such errors, the option to select screenshot has been provided with an 

image view that has a small image related to the functionality it provides i.e., the image 

of a camera with a text “Screenshot” written over it. It also enables quick and eases of 

identification. On selection, the app navigates to the gallery of the user where the user 

selects the picture that best describes this issue. The assumption here is that the user 

already has a picture of his issue stored and that he has provided the permission to the 

app to read/write data on the launch of the app.    

 

Show Developer the Error/Confusion Sequence: Screen Recording with Voice 

 

Sometimes it is uncomplicated and suitable to demonstrate the developer the entire 

process of when and how a problem appears and how it looks like than describing the 

entire sequence of words. In addition, sometimes the bugs are hard to replicate by the 

developer and it takes plenty of time to investigate them. To resolve such issues, the 

customers are given the opportunity to replay the events on the screen that causes the 

problem and record the screen along with his voice. The screen recording with voice 

helps in reducing the issue reproduction time besides faster recognizing of the origin.  
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In Figure 5-3, in the screenshot placed in the center, a button with an image or 

video recorder with a text “Record” is visible. It is green in color which indicates that it 

is ready to be used. Once the button with screen record image is selected, the app 

requests for access to record the screen. Upon acceptance, the app displays snack bar 

that shows the path where the recorded file will be stored and a message that instructs 

the user that the recording can be taken up to 30 seconds. During the process of 

recording, the button is red in color indicating that the recording is in process. The 

recording stops in 30 seconds turning the button back to green. 

This is the application of the UI guild lines that states “Showing how to do 

something” from developer’s point of view i.e., performed by users for the developers.  

 

Visual Feedback from Users 

 

Apart from using visual cues, a well-created HMI system in addition to providing the 

UI controls & actions to perform should provide the user feedback on the outcome of 

those actions for the confirmation of those actions. In systems having no mechanical 

movements like the touchscreen apps, the visual feedback is an essential part. The 

visual feedback is used for below purposes. 

 

Crosscheck Screenshot: An Image view has been used to crosscheck what has been 

achieved. When a screenshot button is pressed, an image selected, the selected picture 

is displayed to the user in this image view. This indicates the accomplishment of his 

interaction which gradually expands his sense of control and to self-validate and check 

if his choice was selected.  It can be seen next to the screenshot button. 

 

Crosscheck Screen-Record: Similar to the screenshot, for screen-record video-view has 

been implemented. After the screen is recorded, the recorded content is visible to the 

user to play and pause to crosscheck the recorded content on the app itself. It can be 

seen next to the Record button.  

 

Where Does it Occur?  Location 

 

Some of the issues can be context-based on the data connection or the user’s location. 

To capture the user’s location, a switch is provided. This is depicted in the center 

screenshot in the Figure 5-3. When activated, it navigates to the screen on mobile 

requesting to activate the location. When activated, the coordinates of the user is 

captured and the location is decoded. It returns complete address that includes the 

City, State, Street, Country and pin code. 
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Foundation of Issue 

One of the attributes of usability issue is the Foundation of a usability issue. The 

solution to collect this data is mentioned in this section. On click of Next, the issue 

origin which could be intra-connected / inter-connected/ UI functionality, or a 

background functionality is collected. This data is collected by representing and using 

rather simple terminologies consisting of a question with options. The question is” 

Where do you see the issue” and the two options in the form of radio buttons that states 

“On the screen” and “In the background”. The user can choose one of them and proceed. 

This can be seen in the extreme right screenshot in Figure 5-6. 

In the end, the overall rating can be filled with the required number of stars and 

the feedback can be sent by pressing the send button at the bottom right of the screen. 

 

5.1.3 Suggestions Tab 

 

This is the second tab displayed when swiped right from issues tab. Unlike Issues tab, 

there is limited information collected and hence positioning of UI controls is on the 

same page as displayed in Figure 5-4. 

       

 

Figure 5-4: Screenshot of Suggestions tab 
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The data collected here is associated with understanding the type of suggestion. 

As stated earlier in the proposed solution, under category suggestion, the subcategory 

Add, Remove and Positive and negative feedforwards could be added. Similar to Issues 

tab, these are presented in a way that even a user without knowledge of any technical 

terms can understand and respond. They are mapped as described in the following 

terms in the bullet points. 

 

• Add & Feedforwards: The app may have features, which a user would like to see 

in future or existing feature which he would suggest to be improved. It is mapped 

with “I have an Idea” presented as a checkbox. 

• Remove:  It reflects the features a user’s dislikes and want to be removed and is 

mapped with checkbox “I don’t like”. 

Additional to the above checkbox “I like” is added to reflect the user’s appreciation of a 

certain existing functionality. Whenever a certain checkbox is selected, the description 

box below appears. 

All these reflect a user’s appreciation as well as his criticism and future ideas that 

could be realized by fabricating a better app. In the end, the overall ratings can be 

selected, and feedback can be sent. 

Similar to Issues tab, at any point user, can press the help button that activates the 

guided tour of the displayed UI. 

 

5.1.4 Look & Feel/Question Tab 
 

This is the tab that appears when swiped left from the suggestions tab. Like the 

suggestions tab, there is limited information collected and hence the positioning of UI 

controls is on the same page as displayed in Figure 5-5. The data collected here is 

associated with understanding the type of question. As stated earlier in the proposed 

solution, under category Look&Feel, the subcategory confusion, inconvenience, and 

unawareness are integrated. Similar to Issues tab, these are presented in a way that 

even a user without knowledge of any technical terms can understand and respond. 
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Figure 5-5: Screenshot of Questions Tab 

They are mapped as described in the following terms in the bullet points which appears 

in the generated report. 

• Unawareness: Any awareness related to the app can be reported by selecting the 

radio button “I don’t understand a feature”. 

• Confusion: It is represented by radio button with description “A feature is 

confusing “ 

• Inconvenience: Radio button “A feature is inconvenient” is presented to capture 

the user inconveniences.  

 

Additionally, the screen recording option is provided for the user to navigate to the 

screen where his query related to UI is present. He can also audio record while screen 

recording is played. Like Issues tab and suggestions tab, at any point, the user can 

press the help button that activates the guided tour of the displayed UI. 

In the end, the Overall rating can be selected by filling the stars and feedback can be 

sent. 

 

5.1.5 Other Common Features 

 

This section describes all the common features related to all the above-mentioned tabs. 
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Means of Communication: Email 

 

The involvement of users personally with their personal accounts is an important 

aspect of gathering a better feedback. It gives them a sense of satisfaction that their 

concerns are being heard. Email is one of the major means of communication. Golland 

has also proved it in a developer survey, wherein his study he found that out of 54 

samples collected, 42.86% of developers preferred email for mobile apps which recorded 

the highest percentage followed by using app market proving the helpfulness of this 

method for providing feedback [4]. Email has been preferred for the following reasons  

• It has the ability to send an email with multiple attachments. Screenshots and 

screen recordings along with log files can be attached. 

• User can recheck, edit and have control over the info being shared giving them 

a sense of control 

• The user can securely post his/her private data over emails. This is not possible 

in App markets 

• Shows message with available email clients to select the one preferred. 

• The developers can track and respond to the received report over email and 

request for any related data and respond to the same thread. Hence also 

involving the users personally. 

• The developers can also assign the emails to the dedicated team responsible for 

specific required expertise depending on the issue type. 

• The most important function is that it saves the log in the outbox during the 

unavailability of an internet connection and sends it when it is available again. 

 

Moreover, the Email id of the receiver has been defined in the app itself. 

 

Send: File Name Generation, Creation & Attachments   
 

After all the information is filled and fields selected by the user for any of the tabs, the 

send button is clicked. The send button in the background triggers an asynchronous 

function that creates a log file in text format with collected attributes. It attaches all 

the files namely the log files, Screenshot file and the screen recording files stored in 

the user’s device to the preferred email client. It also generates the unique file name. 

Apart from that, the Email Id of receiver i.e., TO, CC, Subject field, and the E-mail 

body are auto-filled. These values are all predefined. The receiver email id is set as 

feedbacksysstem@gmail.com created by the author himself. The subject is the filename 

of the text log file generated and the email body includes the information regarding the 

type of feedback that is being reported.  

 

 

mailto:feedbacksysstem@gmail.com
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Automatic Attributes collection: 

It is believed that more attributes or data regarding an issue can undoubtedly help a 

developer resolve an issue faster. It was concluded in a user feedback study by Pagano 

et al., that users are not willing to utilize more time in providing their review with 

more focus on performing their actual task. Nevertheless, the amount, frequency and 

content of feedback in this study showed that they are keen on sharing their views, 

ideas and their overall experience. It was observed that there was a major shortcoming 

in the negative reviews provided with missing details, which stops the developer from 

improving the app [19]. 

The approach suggested to solve such deadlocks is to collect their experiences or 

attributes automatically during report submission. The mobile app developed in this 

thesis collects some of the attributes automatically. They are 

• Address 

• Mobile Phone Model 

• OS system 

• Connection status at the time of reporting 

• Wi-fi Strength and speed 

 

5.2 Sending Feedback Using the App 
 

This section describes step-by-step process of feedback submission using the Smart 

feedback app. It is designed in such a way a that on an average, the entire process 

takes less than a minute. As displayed, once the user logs in, he is first requested to 

accept the access requests by the app. These requests are one-time processes. Later he 

is introduced to all elements of the app with the UI controls by highlighting each of 

them with a clear description of what they are intended for. First, the app highlights 

the radio buttons on the first page with its description below.On tapping anywhere on 

the screen, the three tabs “Issues”, ”Suggestions” and “Questions” are highlighted with 

a  description of each. On tapping again,the language button is highlighted with 

description to choose a language. At any point, he can select the help button to repeat 

the functionalities of the currently opened UI. 

 

Case 1: First let us consider that he wants to report an Issue.The interface is shown in 

Figure 5-3 to 49.In such the user first selects the app from the spinner (dropdown), 

selects the type of issue, enters description or records it. Then he proceeds to select 

“Next” which highlights the navigation link “Picture and Location” and navigates to 

another page. He can then press the button.” Screenshot” to navigate the existing 

screenshot stored by the user about the error and selects it. Once selected, the app 

displays the picture for the user to crosscheck his selection. Below it, he has the choice 

to select the button” Record screen”. Once selected it turns red indicating that the 

screen is being recorded. Message is displayed that shows the information of the path 
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where it will be showed in his phone which disappears after a brief period of time and 

also launches a brief message at the bottom that displays the information that the 

recording can be taken for maximum 30 seconds as there may be space constraints on 

the user’s phone that saves this data. This message called snack bar also disappears 

after some seconds automatically. The user navigates to the screen to capture the issue. 

Once finished, he reopens the minimized feedback app and clicks on the record button 

to stop it. The recorded video is displayed on the app itself where the user can 

crosscheck his capture. Next, the user can choose to share his location by switching the 

button on and then he clicks “Next” button again that highlights the link ”Send” and 

displays last page. In this page, the user can choose the origin of the issue and finally 

give the overall rating and click the send button. 

 

Case 2: If we consider a case where he wants to submit a suggestion. The interface 

looks like the one shown in Figure 5-4 on 52.He swipes left and navigates to the 

Suggestions tab. He can then one or more of the checkboxes with like, dislike or idea 

and make comment with respect to his selection, next he adds his overall rating and 

submits it using “Send”  FAB. The checkbox is provided to deliver the ability to share 

all likes, dislikes and idea at a time. 

 

Case 3: In case 3, if he wants to submit a question. He can swipe left twice to the 

rightmost tab. He can choose the type of question from the three available options and 

compose his description and can capture his screen and finally send it across. 

 

 In all the cases in the background, several attributes are automatically gathered. 

There are three attachments that are shared which are auto-generated text log files, 

and user selected screenshot and screen recorded file. 

 

5.3 Desktop Analytical Tool 
 

This section describes the different attributes collected by the Desktop analytical tool 

“Feedback Report Generator”. It is developed based on the workflow discussed in 

chapter 4 under section 4.6.2. Using this tool, the attributes like “Reported issue type”, 

“Issue description”, “City”, ”Rating ” and other elements are auto collected from the 

generated log files based on a predefined structure of the logs. All the collected 

attributes for all three major categories are mentioned below. 

 

 

 

 

Table 3: Attributes Collected for Each Usability Issue Topic 
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Attributes in Issues sheet Attributes in Suggestions 

sheet 

Attributes in Questions 

sheet 

Reported Issue Type Liked Look&Feel Type 

Issue Description NotLiked Questions/Look&Feel 

Details 

Address Idea Device Name 

City Device Name Device Details 

 

State Device Details 

 

Wi-Fi Speed 

 

Country Wi-Fi Speed 

 

Wi-Fi Strength 

 

Postal Code Wi-Fi Strength 

 

Connection Status 

 

Known Name Connection Status 

 

Rating 

Rating Rating Sender Name 

 

Device Name Sender Name 

 

Date and Time 

Issue Occurs on Date and Time Selected App Name 

 

Device Details Selected App Name 

 

 

Wi-Fi Link Speed   

Wi-Fi Signal Strength   

Connection Status   

Image Name   

Sender Name   

Date and Time   

Selected App Name   
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5.4 Report Generation 
 

The Email Feedbacksysstem@gmail.com is already configured to label the incoming 

logs/feedback with their type of usability issue topic namely “Issues”,”Suggestions” and 

“Questions”.To download and manage  multiple attachments ,a free windows software 

available in the market named “Mail attachment Downloader” has been used which 

creates separate folders “Issues”,”Suggestions” and “Questions” for each labels and 

then downloads and saves all the received logs and their corresponding attachments 

containing screenshot and Screensrecordings in their respective folders. The tool also 

appends the Email ID and name of the sender. Upon launch, the Developer provides 

Email ID and password of the created account Feedbacksysstem@gmail.com and clicks 

on “connect and download” for this operation which downloads all the reports. Then he 

can proceed to use the Feedback Report generator tool. Note that this software is not 

developed by the author. It is free software used for downloading multiple email 

attachments quickly. 

 

The usage of Feedback report generator tool developed for the thesis is 

straightforward with the minimalistic and simple design. The tool on launch is shown 

in Figure 5-6: Screenshot of Feedback Report Generator displaying Issues Sheet. It has 

two buttons “Select Log folder” and “Generate Excel report” and a textbox.  

 
Figure 5-6: Screenshot of Feedback Report Generator displaying Issues Sheet 

The button “Select Log Folder” is selected to navigate to the folder where all the log 

text files of issues, suggestions, and questions are downloaded and saved. On selection, 

the path is displayed in the text box and a pop up appears to show the no of files in the 

folder. Next, the “Generate Excel Report” generates a report based on the contents of 

the file and the filename itself. An example of the Excel report is as shown in Figure 

5-7 on page 60. Three separate sheets are presented “Issues”,” Suggestions” and 

“Questions”. Each sheet has contents of its respective log file i.e. for example 

mailto:Feedbacksysstem@gmail.com
mailto:Feedbacksysstem@gmail.com
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contents/attributes of log file containing words” Issues_” are placed in the sheet named  

Issues. 

 

 
Figure 5-7 Partial Screenshot of a generated report in Issues Tab 
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6  Feedback Reporting Experiment & Result Analysis 
 

This chapter describes the experiment conducted using the smart feedback app and the 

subsequent surveys conducted with users and developers. The main idea is to prove 

the usefulness of the feedback app for the functions and modern interface it provides 

and to analyze the generated result. 

The chapter is structured as follows: In section 6.1, the scenario of the 

experiment is outlined which mentions the goal of the experiment, its location and the 

participants who volunteered to be part of it. Section  6.2 describes the procedure and 

initial setup of the experiment. It also mentions the criteria’s based on which the app 

selection took place. Section 6.3 demonstrates the experiment result that highlights 

the possibility of users’ submission to report different categories and underlying 

subcategories of any feedback. In Section 6.4, a study is conducted where the gathered 

result is presented to developers to report the ease of analysis and in the end, another 

user survey is conducted using questionnaires to test the usability of the app itself and 

to also check up-to what extent it helped the users. 

 

6.1 Scenario 
The scenario for the experiment for feedback collection is as follows: 

 

• Title of the experiment: Collection of feedback for some of the preselected apps 

using the Smart feedback app. 

 

• The goal of the experiment: The Smart feedback app is developed by 

implementing the explained concepts of different key attributes of the usability 

issues related to a feedback system for apps as discussed in Chapter 3 on page 

19 and implementing the UI guidelines for the feedback app as described in 

section 2.2 on page 12.The following describes the goal of the experiment. 

 

▪ The fundamental aim is to enable the users to share their concerns, 

ideas or suggestions using this Smart feedback app using the 

mentioned concepts in chapter 3 with minimum efforts. These 

users received no training or guidance in terms of how a feedback 

can be reported. To further support this concept, at the end of the 

experiment the users are presented with questionnaires related to 

usability of the app to measure their satisfaction. 

 

▪ The aim is also to enable the developers to gather maximum 

attributes from the user and the system itself through the logs 

using the Desktop analytical tool to make the analysis easier, 

enable quicker resolution and efficient management and to check if 

there is an intersection between information needed by developer 

to resolve an issue and the information provided by users. To 
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achieve the aim, a study is conducted where the results are 

displayed to some developers at the end of the experiment. 

 

 

• Experiment Location: The feedback app created is an Android-based mobile app. 

The experiment to gather feedback samples and to evaluate them requires the 

prospective users to be in different locations. Since these users are in different 

countries with different time zones, it is difficult to conduct a conventional lab 

testing. Therefore, for the current scenario, the evaluation of the app is done by 

testing it using remote evaluation where the users and the developers are far 

apart.  

• Test Users: Four test users are selected for the experiment. The test users are 

everyday users who belong to various age groups ranging from 25 to 55 years 

with distinct backgrounds in terms of technical knowledge hence maintaining a 

diverse user profile. One test user had a strong command over his German 

language skills compared to his English language skills to assess if the German 

version of the app helps him to report his concern. Another user selected had 

very low technical expertise to inspect if he could share his concern. 

 
  Table 4: User Profile of the Test Users 

Users Location Proficiency 

in English 

Technical 

Expertise 

Age 

User1 India High Average 29 

User2 Germany Low Expert 29 

User3 Germany High Below 

Average 

45 

User4 India Medium Expert 30 

 

• Report generation for analysis: The role of the report generator is played by the 

author himself who would generate the report of the submitted feedback reports 

using a desktop tool called Feedback Report Generator at the end of the 

experiment. An external available tool Mail Attachment Downloader is used for 

downloading all the attachments in the mail at a time. It also appends email Id 

of the sender along with his name. This data is appended to the filename of the 

report generated by the desktop analyzer tool. 

 

6.2 Procedure, Setup & App Selection Criteria 
 

Procedure and Initial Setup 

 

For the study, a fair assumption was made that though users could report suggestions 

and questions, he may not be able to report any issue in a short period, as practically 

he may not face any issue at all. Hence, in the experiment, the four test users were 

requested to test five of the preselected android apps for a period of two weeks as and 
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when possible and provide one feedback for each app using the Smart feedback app. 

The app was shared with them over email. This app was downloaded and installed on 

their smartphones by the user themselves. Among them, one user was asked to use an 

app by switching off his mobile data and Wi-Fi connection to replicate situations when 

an internet connection is unavailable and therefore to capture such contextual errors.  

At the end of the experiment, the author downloaded generated a report and 

presented it to developers. The users are also presented with a set of questionaries’ 

related to usability of the app to check the effectiveness of the implemented UI 

guidelines and included attributes. 

 

Mobile OS and Apps Selection Criteria:  

 

The platform selected is Android because of its large user base and since it is the fastest 

growing OS. Apart from being open source, it offers large no of mobile applications 

compared to any other platform. 

In order to get the illustrative and qualitative information from users, first, the 

eligible app categories are selected. By eligible, in this case, the metric “maximum 

feedback frequency” is assumed. This selection of a category of the mobile app is partly 

based on the case study by Pagano et al. [19], wherein his work more than 1 million 

reviews were studied and from the result, all the top five categories with maximum 

feedback frequency were selected. They belong to the categories Social Networking site, 

Music, Entertainment, Games, and Travel as shown in  

Table 5 on page 64. So a wide variety of Android apps are selected belonging t 

these categories- 

 

The selection of apps for each of the categories was intended to be distinct for a 

varied result. It is also because these selections were thought to give enough indication 

of the user’s insight and their impression and how they would respond to it. 

 

The app like Facebook was selected since it is the most popular social networking 

app and most of the users are well versed in its usage already. A moderately unpopular 

gaming app like Flapping Happy bird was chosen. The aim of the game is to keep 

tapping on the screen and make a bird fly avoiding obstacles and reach the destination. 

The selection is made since the app was recognized with many usability issues related 

to touch-based movements while playing. 
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Table 5: Mobile Apps Selected for the Remote Evaluation 

No. App Category          Description 

1 Facebook Social Networking Popular Social 

Networking Site  

2 AudioRave Music An online streaming 

music app 

3 Mobile TV Entertainment Live streaming app 

in German 

4 Flapping Happy 

Bird 

Games Gaming app 

requiring frequent 

touch-based 

gestures to play  

5 Voyage Prive Travel A luxury hotel 

provider app 

 

 

An entertainment app named Mobile TV was selected as it is offered only in 

German and it was expected that it won’t work appropriately in other countries which 

is a contextual issue and also since it provides live streaming, it was expected that the 

user may run into some issues while switching and streaming a channel. A Luxury 

hotel provider app named Voyage Priv belonging to category travel was selected as it 

was observed that the app lacks many basic features and many suggestions were 

expected to be encountered undoubtedly from the test users. A music streaming app 

AudioRave with a low rating was chosen as it was not widely used. Performance of such 

apps depends on the availability of internet connectivity like mobile data and Wi-Fi to 

function. The users were more probable to encounter usability issues pertaining the 

internet connection and app responsiveness. 

 

6.3 Experiment Results 
 

The report was generated for all submissions made by the author using the desktop 

analytical tool ” Feedback Report generator”. Four users reported one feedback for each 

of the five apps resulting in a total of 20 feedbacks as depicted in the chart in       Figure 

6. It is noticed that there are 7 Issues, 8 suggestions, and 5 Questions. Out of these, 

Facebook has 2 Issues and 2 suggestions, and no questions are asked. The music app 

AudioRave & entertainment app mobile TV both reported 2 suggestions, 1 issue and 1 

look& feel each. The gaming app Flapping bird reported 1 issue, 1 suggestion and 2 
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questions and Voyage Prive has 2 issues,1 suggestion and 1 question regarding look 

and feel. 

 

       
 

 
      Figure 6-3: Total no of reported usability issues of each type for each app. 

 

The generated report for Issues, Suggestions and Look & Feel are exhibited in  

Table 6,Table 7  and   Table 8 on pages 66 and 67.Although there are more attributes 

collected, for the sake of discussion, only some selected attributes are displayed in the 

reports displayed in the table. 

For App like Facebook, some interesting feedbacks were shared. Out of the two 

issues shared, one was of issue type failure with origin “On Screen” where the user 

described it with the comment “App doesn’t open”. The other was a performance issue 

which has a description that stated” Video playback is broken. It keeps stopping”. The 

two other feedbacks were of type suggestions, which contained an idea, and a disliked 

functionality. For an app like the Flapping bird, a user reported an Issue, “GPS keeps 

switching off and on” with the origin “Behind the screen”. One suggestion was reported 

with sub-area “Don’t like” where the user described his dislike for the graphics. The 

two questions were of type inconvenience and confusions with respect to the game. For 

confusion, the user commented, “The bird keeps moving up and down. How do I play?”. 

For MobileTv, an idea and an inconvenience were shared which were similar. 

The idea recommended by the user was to include languages other than German and 

the inconvenience shared by another user was similar where he conveyed his trouble 

in understanding the German language. One issue submitted was with respect to the 

app not opening upon installation. 
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AudioRave the music app, one issue was submitted where a user mentioned:” 

The selected music doesn’t play “. The screenshot for the same was shared. The users 

communicated two suggestions where one is an appreciation of the app and another 

was an idea to include a functionality to play music offline. 

 

Finally, for the hotel provider app Voyage Prive, a user gave an idea “Display 

currency according to the country”. On similar lines, another user also mentioned the 

inconvenience he faced due to improper currency displayed. Two performance related 

feedbacks were also submitted where one user commented that his app keeps closing 

at random period. 

 

Table 6: Compact Report of the Submitted Feedback for Attribute - Issues 

App Name Issue Type Location 

shared? 

Screen 

recording 

or 

screenshot 

sharing. 

Origin of 

Issue 

Description 

Facebook Failure No No On the 

Screen 

Does not 

open  

Facebook Performance No Yes On the 

Screen 

Video 

playback is 

broken. It 

keeps 

stopping 

AudioRave Others No Yes On the 

Screen 

The 

selected 

music 

doesn’t 

play 

MobileTv Failure Yes Yes On the 

Screen 

Doesn’t 

open after 

installation  

The 

Flapping 

bird 

Failure No No Behind the 

screen 

GPS keeps 

switching 

off and on. 

Voyage 

Prive 

Performance No No On the 

screen 

The app 

does not 

display the 

result 

quickly. It 

is too slow. 
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Voyage 

Prive 

Performance No No On the 

screen 

The app 

closes 

randomly. 

 

 

 

Table 7: Compact Report of the Submitted Feedback for Attribute - Suggestions 

   

  Table 8: Compact Report of the Submitted Feedback for Attribute - Questions 

App Name Look&Feel Type Description 

AudioRave Unawareness Where is the option to create a 

playlist? 

Mobile TV Inconvenience It is difficult to understand various 

options in German. 

The Flapping 

bird 

Inconvenience The bird moves at a very fast rate. 

The Flapping 

bird 

Confusion The bird keeps moving up and down. 

How can be played?  

Voyage Prive Inconvenience Currency doesn’t change 

automatically. 

 

The results indicate that the app empowered the users to report all three different 

types and their subcategories of feedbacks. This serves our fundamental aim to enable 

the users to share their concerns, ideas or suggestions using this Smart feedback app 

using the mentioned concepts. 

App Name Like/Dislike/Idea Description 

Facebook Don’t Like Ads keep popping up. 

Facebook Idea It would be better if you give heads up before 

any change with short walkthrough may be. 

AudioRave Like Easy to use. Keep it up 

AudioRave Idea It would be great if the songs can be played 

offline. 

Mobile Tv Idea please add Language feature since it used by 

people speaking various languages  

Mobile Tv  Don’t Like It’s annoying that it keeps asking for login 

every time 

The 

Flapping 

bird 

Don’t like The bird graphics and the animation are 

terrible. It needs an improvement. 

Voyage 

Prive 

Idea Display currency according to the country. It is 

more convenient than changing it manually. 
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6.4 Result Analysis & Usability Test 
 

Further analysis of the result is performed to fulfill the mentioned aims to check the 

usability and to check the ease of analysis. Since the feedback included two distinct 

groups, one who submits and the other who analyses, two different statistical studies 

were conducted. One with the end users and one with the developers. For a better 

insight, the following two approaches was adapted using both experimental results and 

some questionnaires.  

1. Exhibit the result to developers: Present the result of the experiment to 

developers who then reports the ease of analysis and management and compare 

with the frequently used textual data for feedback submission. 

2. User Survey: Questionaries’ for users to check the usability of the app. 

 

6.4.1 Exhibiting the Result to Developers: 

 

This section deals with the results of the experiment conducted in the previous section 

to gather the feedback reports. This section is regarding the study conducted with these 

reports that were displayed to some developers to check the usefulness of the attributes 

and check if the message conveyed was clear to them. 

 

Scenario: 
 

• Title of the study: Exhibiting the Result to Developers to check the reliability of 

shared data. 

 

• The goal of the study: The goal of is to investigate the usage (in terms of analysis 

& management) of the content generated by the Smart feedback app in 

comparison to the typical feedback systems. The goal is also to check if the 

intersection between information needed by the developer to resolve an issue 

and the information provided by users. 

 

• Location: The results were shown to the developers in person. 

 

• Developers Selection: Four developers with different programming knowledge 

and experience, ranging from one having little experience in programming to 

one who is an expert was approached. Two of them were students enrolled in the 

technical study and other two were working in companies. 
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Setup and Procedure: 
 

Eight random feedbacks data (log files) with their attributes were selected by the 

Author from the submitted feedbacks from Table 6, Table 7 and Table 8 . All the four 

developers were assigned two feedbacks each. They contained useful information for 

the evaluation. The respective screenshots and screen recordings were also shown to a 

developer if shared by the user. This threshold was thought to be large enough to 

conduct manual analysis to understand the usefulness of the content. Before 

conducting the survey, the developers were provided with practical knowledge about 

the certain app for which the feedback was shown and the features they provide. Note 

that the actual reasons behind the issues are not confirmed and the study was 

conducted to only get the estimation of the usefulness of the attributes in anticipating 

the ease of analysis and resolution.  

Two feedbacks were assigned to each developer.First, only two attributes of a 

feedback i.e., textual data and overall rating were presented to a developer. This 

simulates the data collected via widely used typical feedback systems which provide 

only comment box and stars to fill. The developer was asked to rate verbally against 

the displayed attributes for each feedback on a scale of 0 -10 for difficulty level in 

analyzing the issue with 0 being difficult to analyze and manage and 10 being easy to 

analyze & manage. The ratings were recorded by the author himself. 

      Next, he was shown all the attributes and their respective screenshots and screen 

recordings according to their availability. He was asked to rate again together with his 

verbal comment to support his rating. A similar process was followed with the same 

developer by displaying another feedback data. 

 The similar procedure was executed for all the remaining six feedbacks by assigning 

and displaying exactly two distinct feedbacks data to each of the remaining three 

developers. Figure 6-1 shows the outcome of the survey. 

 

Results & Analysis: 
 

There were many noteworthy comments made by the developers in support of their 

higher ratings. For instance, one developer who gave rating 9 for Feedback #1, 

commented that an issue submitted for the app Facebook where the user had troubles 

opening the app, could be because of the older model of the phone used by the user that 

he noticed in the attribute “Device Name”. For the performance issue with respect to 

the video buffering in Facebook, the same person in his words stated “The screen 

recording confirmed the type of issue as it clearly gave a picture of the occurring 

problem and I can notice the sequence of events that the user performed. I can replicate 

this and recheck. Given a scenario to assign it to a suitable team, it would be the 

maintenance team.” He gave a rating of 7 for the same (This is Feedback #2). 
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For AudioRave, another developer who rated 8 for Feedback #3 (of type Issue) 

commented that he could notice that the app was not connected to the internet in the 

screenshot and also the attribute value “Not connected” established his suspicion. He 

also commented on another Feedback #4 related to the app Mobile Tv where the user 

had troubles opening the app. His statement was” His(users) country is India and it’s 

a German app. I doubt that’s the reason”. 

For the same app(MobileTv), another developer was shown another Feedback #5 

where a user expressed his Idea. His remark was “The property named Idea in the 

excel sheet named Suggestion gives an immediate impression regarding the nature of 

feedback. I would work on enhancing and improving the idea shared”. For the log 

shared for flapping bird, he mentioned though the text was not clear, the element that 

mentions confusion gave him an idea that the user was not clear about the certain 

feature and added that he would immediately respond to clear the confusion. Hence, 

he gave a rating 9 for Feedback #6. 

 

 
Figure 6-1: Ratings by developers for feedbacks 

 

One more developer commented for a Feedback #7 of type “Idea” on Voyage Prive 

where he mentioned that the classification made it easier to identify the type of 

feedback and that if he were the developer he would work on the idea shared to 

automatically update currency depending on users’ location. For the Feedback #8 of 

type” Unawareness” related to AudioRave, he commented “I give 6 because it’s 
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straightforward query. I can identify that the user is unaware of the functionality to 

create a playlist. I would either reply or assign it to the appropriate team”. 

The results show that when feedback related information containing only two 

attributes of each app is shown to the developers, the ease of analysis & management 

is comparatively lower when compared to the one when all the attributes collected by 

the Smart feedback app were shared. The comments made by them indicates that the 

additional attributes together with screenshots and screen recordings helped them 

• To reconstruct the reported scenario and manage them better.  

• To recognize the contextual issues. 

• To prioritize, assign instantly and resolve issues thus solving the feedback 

overload problem. 

• To identify usability issue type, the origin of the issue, actions performed. 

• To identify the usability issue topics i.e., Issues, Suggestions, and Questions. 

 

The feedback overload issue can be solved by such an approach as such issues are easily 

perceived by developers as it reduces the communication gaps as well to a certain 

extent.  

 

6.4.2 User Survey 

 

Scenario 

 
• Title of the experiment: Questionaries’ for testing the usability of the Smart 

feedback app. 

 

• The goal of the experiment: To gather the feedback of the feedback system itself 

through a set of questions and evaluate the strong & weak areas in the design 

and check the usability of the Smart Feedback mobile app. 

 

• Participants selection: 10 participants who were selected. A set of questions were 

asked orally to the same four end users after the conclusion of the Feedback 

reporting experiment conducted initially and also to six more users randomly by 

using hallway test where people passing by were asked to test the product and 

answer the questions. Their ages ranged from 20 to 55-year-old. The selected 

users were a mixture of both Android and iOS users.  

 

• Location of the experiment: Hallway test was adapted to gather the responses 

from the selected participants. 

 

 

 

 



Feedback Reporting Experiment & Result Analysis 

72 
 

Procedure 
The survey contained a set of eight questions. For the time being, eight questions were 

thought to be enough to get a rough idea of the overall user's satisfaction with the app. 

All the ten participants were given the introduction to the Smart Feedback app 

developed and were asked some questions to check the usability of the app and to get 

the perspective of the end users about its usefulness. The questions asked are as 

attached in Appendix A “Questionnaires for users”. All these questions are designed to 

get an impression of the different guidelines followed and implemented in the feedback 

apps to check if they improved the overall UX. Each question has three options out of 

which the user could choose one vocally and the answer was recorded by the author. 

The data was gathered from the end users that served as a source of analysis.  

 

 
Questionaries’ Asked 
 

During the survey, eight questions were asked, and every question has a certain 

purpose behind it. The intention behind question #1 was to understand if the usability 

issue topics that have been implemented are clear to the user in helping them to define 

their feedback type. 

 Question #2 was to know if the features like showcase view or the startup guide 

are in any way helpful to recognize the usage of the presenter controls. Question #3 

deals with the partition of issue page into three categories namely “Issue description”,” 

Picture & Location” and “Send” where the data is collected in Separate pages instead 

of a single one. This question was to know the helpfulness of the idea and even to 

understand their criticism. 

The question #4 and question #5 allowed users to answer if the visual cues and 

progress indicators improved their experience by allowing them to identify the options 

and to know their progress. 

          The next part of the question #6 allowed us to understand the practical use of 

the features like screenshot and screen record sharing. Question #7 was to understand 

if the localization or the language selection made any difference, particularly to non-

English speakers. 

 The app itself is developed and designed with an intention to gather maximum 

information utilizing the bare minimum time of the users, the achievement of which 

was checked with Question #8. 

 

Experiment Results & Analysis: 
 

The graph in  Figure 6-2 displays the result of the survey. Answering to Question #1 in 

Appendix A on page 74, 70% of the participants agreed that the categorization helped 

them define their issues more unambiguously while only 20% disagreed with the idea. 

The remaining 10% felt that it helped to some extent. While for Question #2 about 

startup guide or showcase view, 60% of the users felt it helped them to understand the 

functionalities and 30% felt it helped them to a certain extent. Only 10% of them felt it 
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wasn’t required. The Question #3 which dealt with the partition of issue page into three 

categories,80% agreed, i.e., 8 of the 10 users felt it was helpful while only 1 user felt 

that everything should have been grouped in a single page. For Question #4, while 50% 

of the user felt that the progress indicator helped other 40% were not sure about it. 

Answering to Question #5 with respect to the usefulness of the visual cues, 50% felt 

that it was useful and 20% felt it was not. Question #6 regarding Screen recording and 

Screenshot got the maximum approval where 80% liked the idea of screenshot/screen 

recording and none of them replied in negative. For Question #7, No one of the users 

replied in negative for the usefulness of language selection feature and around 60% 

replied in affirmative for the feature. For the last one, Question #8, the result pointed 

that almost all the users took less than 2 minutes to submit a feedback and only one 

user took more than that. 

 Overall the results pointed out that the addition of features more or less played an 

important role in improving the experience of the users providing them to express their 

issues and provide a worthy feedback. 

 

 

 
 

Figure 6-2: Graph Displaying User Response to Usability Test Questions, Source-Own Figure 
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Questionaries’ 
 

 

1. Did the use of categories like issues, suggestions, and questions help in defining 

the feedback more clearly? 

 

o Yes. 

o No. 

o To a certain extent. 

 

2. Did the guide on startup for the first time help to understand different features? 

 

o Yes, it helped. 

o No. 

o To a certain extent. 

 

3. Did you like the categories “Issue description”,” Picture& Location” & “Send” 

for Issues tab in separate pages instead of putting everything on a single page? 

 

o Yes, I did. 

o No. It made it confusing. 

o To a certain extent. 

 

4. Did the use of progress indicators help? 

 

o To a certain extent. 

o Yes, to a great extent. 

o No, it did not. 

 

5. Did the use of Visual cues help in recognizing the context easier and faster? 

 

o To a certain extent. 

o Yes, to a great extent. 

o No, it did not. 

 

6. Screenshot and screen recording helped in sharing ideas more clearly? 

o To a certain extent 

o Yes, to a great extent 

o No, it did not. 

 

7. Do you think language selection is/will be useful? 

 

o Yes. 

o No. 

o To a certain extent. 
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8. On an average, will it take less than 2 minutes to submit a feedback? 

 

o Yes. 

o No. 

o To a certain extent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary 

77 
 

7 Summary and Future Work 
This chapter describes the outline of the master thesis. In the section, a summary of 

the tasks implemented concepts, and the outcome of the experiment and studies has 

been discussed. In the last Section, the future work has been mentioned with more 

features that could be researched and implemented as an extension to the developed 

prototype in this thesis. 

 

7.1 Summary 
 

The main purpose of the thesis was to hypothesize and implement a prototype of a feedback 

system that supports not only extensive feedback reporting but also improve the experience of the 

user during such process and finally to check if the developers can decipher them correctly. To 

attain the goal, first, the background of feedback was discussed where the importance of customer 

feedback and their involvement in different phases of software development is presented along 

with various feedback mechanisms and types. Next, Numerous UI guidelines and concepts have 

been mentioned that could be implemented in a feedback app. Related work has been 

discussed along with the various feedback tools existing in the market to gain an 

understanding of the functionalities that are present and that which are missing and 

that could be implemented. 

To construct the prototype of the Smart Feedback Mobile app, past study has 

been discussed which delivered a useful foundation for this thesis for developing an 

effective feedback reporting tool where all the collected attributes were embedded into 

the system to realize various advantages. Next proposed solution as to how these four 

key attributes could be integrated into the mobile app along with obeying the UI 

guidelines for a smooth experience has been provided in detail. This includes design 

features, technical description and the blueprint of the UI layout. The proposed 

solution also includes the development of a desktop analytical tool called Feedback 

Report Generator that collects all the submitted feedback to present in an excel sheet 

with various attribute collection so that the developers could check the usefulness. The 

next section gave the details regarding actual implementation of the Smart feedback 

mobile app and the Report generator tool with their screenshots. 

Next, to realize our goals, an experiment was conducted to gather feedback 

online from remote users. The results show that the users could use the app and were 

empowered to report all three different types of Usability Issue topics using the 

available functionalities with ease. To further support the statement, a usability test 

was conducted with a survey where some questionaries’ were asked to some 

participants who used the tool for a brief period. Each question gave us an indication 

of the usefulness of various concepts. 

In the next study, to check if the developers were able to comprehend what has 

been communicated and if the collected attributes were useful, the results collected 

using The Report Generator were presented to some developers who then guessed the 
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issue and rated the ease of management and resolution. The results proved that higher 

ratings were provided to the results generated by the Smart feedback app compared to 

rating when only two attributes were presented which simulates the data collected via 

widely used typical feedback systems. Different subcategories of issues could now be 

identified without the need to manually track each of them. The identification of 

usability topic help in resolving issues faster, for instance, an issue of topic “Questions” 

could be immediately handled as they basically require only responses in the text. 

The app developed for this thesis not only help in the ease of reporting and 

improved UX/UI, but it is believed that such reported issues can be prioritized based 

on issue type and ratings and can easily be assigned and handled hence resolving the 

feedback overload issues. Such a feedback app can be made an integral part of any 

mobile app and can be launched when “Send Feedback” option is selected from within 

the app or could be launched favorably during uninstallation of an app. 

 

 

7.2 Future Work 
 

The future work can involve additional features to the Smart Feedback App. This App 

could be further developed to automate the ticket assignment to the concerned team as 

soon as the reports are generated from the logs. Hence making the automatic 

assignments possible whenever similar incidents are reported. The words in the 

description of issue or suggestions could also be tracked to assign the log to an 

appropriate category with the help of labels or special folders. For example Label 

“Positive” can be assigned to description containing words “Cool”, ”Awesome”, “Great” 

etc. The challenge here would be to decode sarcastic comments. For example, comments 

like” Great! All my contacts are lost now.” Features like allowing users to draw on the 

screenshot would make the experience even better as it would allow users to draw on 

the screen to highlight the region in question. For instance, he/she could highlight a 

region using colors or shapes on the screen and define this issue or send suggestion 

that he would like the developers to change the highlighted part. The app could also 

use the location services to automatically change the language to the language of the 

region the user is reporting from. The reported issues can also be displayed globally for 

other users to view and up-vote them keeping in mind about the privacy of the reporter. 

Some apps don’t work when the memory is not enough on the smartphone. To solve 

such issues, the hardware context details like memory can also be tracked to check if 

the memory is enough on the smartphone. 

 Though quality data can be collected with the above implementations the 

greater challenge would be to motivate users. Further research can be done in this area 

which can make it possible to identify a user’s problems and drive the developer in the 

right direction to determining the reported crisis. 
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