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Abstract
Learning a musical instrument is a popular challenge so many people around the world want
to do. For decades, the guitar has continually proven to be one of the most popular
instruments to learn in this regard.
Over the past decade, technology has advanced dramatically and in particular, mobile
technologies have increased to the point where almost everyone in the world owns a smart
phone or tablet. These mobile devices are continually being used in new and innovative
ways to challenge the needs of our everyday lives from socializing to banking. Mobile ELearning has also been steadily growing with more and more educational apps for mobile
devices being developed every day to allow people to learn new skills straight from the palm
of their hand. In particular, there are a plethora of apps available for learning musical
instruments
The interactive mobile application “GuitarPal” will consist of the relevant materials to
encourage a beginner guitarist and assist them in the early stages of their learning of the
instrument. The resources selected for the application have been carefully selected in order
to prevent the most informative app possible to encourage real learning.
In this dissertation, analysis of the current market and the learning experience of a beginner
guitarist give a clearer understanding of the problems “GuitarPal” aims to address.
Requirements are drawn up, design concepts have been addressed and a first version of the
application is then developed and tested.
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Chapter 1: Introduction
1.1 Introduction
The evolution of mobile applications is playing an increasingly important role in people’s
lives, especially with the current generation of youth which could be considered as “appdependent”. Mobile devices have become essential to people’s lives, and the
applications used on these devices are consistently being used for everyday tasks such
as shopping, banking, web browsing and social networking. These applications are
essentially everyday tasks easier and are also hugely influencing areas such as gaming
and education. More and more schools are utilizing tablets in the classrooms to assist in
learning rather than using traditional blackboards.
Harnessing the power, mobility and accessibility of these mobile devices for educational use
is continually proving to be extremely valuable. E-Learning is proving to be one of the
most important growth areas as a result of this mobile revolution because more people
can be reached with useful resources right into the palm of their hands. E-Learning now
provides a user with a support infrastructure that can be accessed any time very quickly.
E-Learning offers a good level of support but it does have limitations, limitations such as
feedback from experienced professionals in the particular area of study and lack of
monitoring progress for the user.
E-Learning can be utilized in any area of study and is proven continually popular in the area
of music. Learning an instrument like the guitar can prove to be a daunting experience
for a beginner and it is difficult for the learner to know where to begin. They can buy
books or go online to find courses, tutorials or video lessons but most can be unengaging
for learner and may lack interaction. Private tutors can be invested in but they come at
great financial cost.
A certain degree of support and encouragement is extremely useful and there are ways to
achieve this without spending a fortune on a tutor. With these advances in mobile
technologies and the emergence of E-Learning, it is now easier for someone to learn an
instrument with the power of the mobile device. The newly developed mobile
application discussed in this dissertation seeks to take advantage of this E-Learning
platform. It engages with the user, teaches them to be self-disciplined and provides
7
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support along the way. It builds on the user’s knowledge from the most basic level and
gradually build upon this step by step whilst keeping the user engaged and to not give
up on the instrument.

1.2 Problem Statement
The most common problems that beginner guitarists face when learning the instrument are
drops in motivation, lack of interaction with learning resources, lack of self-discipline
and the feeling of having no support. These issues lead many beginners to give up
learning at the very early stages when some extra support or resources could make a
hugely beneficial impact. Books and online resources are available but can be
unstructured or unengaging and investing in a private tutor can come at great financial
cost. This is summarized in a diagram (Appendix 1).

1.3 Aim
To successfully design and develop a free, efficient mobile-learning application that will
provide a support infrastructure for a beginner guitarist while they learn the instrument,
they will be tested and motivated along the way.

1.4 Objectives
In order to achieve the aim defined above, it was important to set our clear objectives and
tasks to complete.
•

Conduct background research on the problem and demonstrate why this mobile
application provides an adequate solution

•

Examine mobile applications currently available to help beginners who want to learn
guitar. These applications will be evaluated in regards to overall layout, design,
functionality and ease of use. The outcome of this research provides a good basis
going forward and helps with the design of a prototype.

•

To develop a focus group of both experienced and beginner musicians, and to create
and administer questionnaires to this focus group. The results of which provide the
developer with key information regarding requirements, design/layout of the app,
features and content.
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To design a prototype to ensure the basic functionality and design of the app. This
will then be used to build the full application on.

•

To evaluate the application via the focus group, to ascertain any recommendations
or modifications to the application.

1.5 Requirements for development
The development of this new mobile application has required the use and understanding of
the java programming language as well as various hardware and software. How these
technologies were utilized are discussed in further detail in the implementation chapter.
1.5.2 Hardware

Below is a list of the hardware used during the development:
•

Windows 7 operated desktop and Windows 10 operated laptop

•

Samsung Galaxy A3 and Samsung Tab 4

1.5.3 Software

Below is a list of the software used during the development:
•

Android Studio 2.2 – Utilizing the IDE, various emulator devices and SQLite Database
Management System

•

Adobe Photoshop CS6

1.6 Dissertation Outline
•

Chapter 2 presents a background research on the problem and research into similar
applications on the market, a comparative analysis is conducted on these
applications, including their pros and cons.

•

Chapter 3 discusses the findings of the questionnaires administered to the focus
group. It unveils key details on the applications design, features and user
requirements. It finally lists the functional and non-functional requirements to be
incorporated into the design of the application.

•

Chapter 4 presents an overview of the design of the application. The design
methodology that was followed is discussed. The application architecture design,
relational database design and the Graphical User Interface are also discussed.
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Chapter 5 discusses the implementation of the design. The technologies, software
and techniques used are also discussed to give a clear insight on how the developer
tackled the coding solutions of the project.

•

Chapter 6 analyses the results of the testing scenarios carried out by both the
developer and the focus group.

•

Chapter 7 summarises the work done on the project and assesses the results. It
discusses whether the project successfully completed its aim and objectives, and
recommendations are outlined and future implementations are acknowledged.

10

Paul Kelly

B00519755

Chapter 2: Literature Review
2.1 Introduction
This chapter analyses the problems facing beginner musicians, in particular, guitarists and
identifies a possible solution and arguments for this. A competitive analysis looking at
similar applications currently on the market is carried out. Each application is reviewed
separately and summarized in a table.

2.2 The Current Situation
Learning a musical instrument can be considered difficult and it takes many years of
dedication and practice to master an instrument. Some beginners may go and purchase
an instrument and attempt to teach themselves without any help or support. While
some may do this, and may reach a high level of skill, many quit the instrument because
of drops in motivation due to the large amount of practice required or from a lack of
self-discipline. Self-taught beginners can also get into bad habits or suffer from selfcriticism and loss of confidence. Zach Pino from UltimateGuitar.com taught himself
guitar for many years and found himself struggling with these issues:
“…once my motivation wore off and I realized my self-imposed rigorous practice routine
was a completely unrealistic commitment, I'd stop after a few days at best.” (Pino,
Ultimate Guitar, para 24)
Having a support structure of resources can help a learner by offering some additional
support and guidance. There are various options for a beginner guitarist to choose in
order to help them learn, while most prove to be very useful, they are not without their
drawbacks.

2.2.1 Private Tuition
The learner can sign up to a music tutor for lessons; this is often considered the most
effective way of learning as it provides a private, personal tutor who can observe and
identify the learners needs as well as strengths and weaknesses. The level of personal
feedback that can be gained from a private tutor is almost unparalleled, however, it
does come with its own major risks. The most serious and noteworthy risk is the cost,
which in the UK, the low rate for a one hour guitar lesson with a private tutor is £20
(YourGuitarTutor, 2012, para 11). Lessons can be taken once a week or several times a
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week, and over time, can come to a major financial cost to the learner or the parents of
the learner. If the progression being made after months of lessons is minimal or nonexistent, then time and the money invested may be considered to have been wasted.
Lack of progression can be a result of various factors, for example the tutor may be a
very skilled musician, but may not possess the ability to engage with the individual and
put across lessons in a helpful, progressive manner. The resources used by the tutor may
not be the most beneficial to the learner if they do not firstly identify the needs and
current skillset of the learner. Many families and individuals struggle in the current
economic crisis when it comes to paying bills and everyday expenses, so spending
money on tutors is not always going to be an option for every learner.

2.2.2 Books and Online Resources
Books can be a useful resource and may offer a lot of exercises, advice and knowledge but
come at a financial cost. It is also very difficult for a beginner to know what book to buy
or what book will most suit their needs. A learner could purchase a book and find that
they cannot relate or fully understand the material inside. The biggest disadvantage of
books is that they cannot offer a learner any feedback aurally. A chord or scale may be
learned but the learner has no point of aural reference to compare to while they play so
it can be difficult for them to know if they are playing something wrong or out of tune.
The learner can access a multitude of online resources from websites, videos and mobile
applications. Although, when searching online, it can be quite overwhelming knowing
where to begin because of the sheer amount of resources that offer guitar lessons. And
while many of these resources may be freely available, they may not be very engaging
and may not be structured very well for the learners needs. If the content is too much
too soon, it can end up confusing the learner and discouraging them from continuing.
“Learning online does not necessarily provide you with a structured learning path,
personally tailored to your goal and ability, especially if you're simply clicking
randomly from one YouTube video to the next.” (FretJam, 2016, para 13)
Accessing online resources from a website or video tutorial requires a constant internet
connection so they do not offer the freedom of mobility. In contrast, mobile applications
do have the distinct advantage of mobility, they can be downloaded onto a phone or
tablet device and used whenever the learner wishes and can easily have access to their
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resources at any time. Mobile apps can also be released on the market for free.
Therefore, in regards to the problems of the current situation, a well-developed mobile
application can prove to be an extremely valuable asset to help a beginner guitarist on
their musical journey.

2.2.3 How can a mobile application can benefit a beginner guitarist?
If a beginner guitarist were supported in their learning and provided with a mobile
application to help them, there is a chance that their level of interest in the instrument
and motivation to practice will increase. A mobile application can be developed to
include a large amount of lessons and exercises to the learner and can be structured in
such a way that builds on your skillset step by step. Essential tools like a tuner and
metronome can be developed into the application and thus save the learner from having
to purchase such tools. Aural feedback can be provided to the learner in the form of
audio files for chords to give a point of reference that can be compared to and followed
as a guide. The learner can download the application onto their smart device, and take it
with them anywhere to practice the exercises offline or to make use of the tools in the
application.

2.2.4 Problems with current mobile applications for learning guitar
However, through research, it is evident that while there is a wide range of free mobile
guitar tutor applications available, many lack important content or helpful info or are
poorly structured. Many of the apps have poor visual designs, are not user-friendly and
some have poor functionality. This is extremely significant that a lot of apps have
ignored basic design principles such as Human-Computer-Interaction (HCI), as the design
and user-friendly aspects of any application are usually the first things to be evaluated
by the user. Often the largest sections of program code in an application deals with user
interaction so ignoring the importance of the can affect the effectiveness of an
application. Dix states:
“Inadequate attention to users and task context not only leads to bad user interfaces, it
puts entire systems at risk” (2004, foreword)

2.4.5 Solution
The proposed solution to these issues is presented in Appendix 2.
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2.4 Competitive Analysis
A variety of similar free applications were researched that are currently on the market. Each
application is reviewed regarding their design, features and content, as well as the
drawbacks of each app. The researched applications are discussed in further detail in the
following tables (tables 1-5) below which summarize the pros and cons of each
application:

Learn Chords

Pros

Cons

• Allows the user to swipe
the screen so it plays a
strumming noise of each
string of the chord being
played.
• Good audio quality
• Graphical chord display is
well presented. However,
althought the frets are
numbered along the right
of the guitar, it would help
beginners if this were
clarified
• The colour scheme is good.
The wooden texture in the
background sits well and
the buttons are clear when
sat on top of this
background
• Navigation is easy

• Basic design which is
presented untidily
• Buttons are not labelled on
the homepage so there is
no way for the user to know
exactly what each button
does
• The app only offers chords
and does not offer any
lessons for the user to build
their knowledge from a
beginner level
• A lot of ads present and
sometimes pop up before
trying to play the chords on
screen
• Very limited amount of
chords. A separate app
must be downloaded in
order to access more
chords. It would be more
beneficial to have all chords
under one app and have
them organised according
to difficulty

Table 1 – Learn Chords summary
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Pros
Guitar Basics

• Lessons which offer a
good amount of useful
content
• Good descriptions with
most of the lessons
which explain each
lesson well
• Nagivating through the
app and the lessons is
easy

Table 2 – Guitar basics summary
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Cons
• Basic design of homepage
which is not very
appealing visually.
• The homepage options for
the lesson buttons are not
well labelled or structured
• The lessons are very short
and do not fill up the
screen, a lot of blank
space is left
• No tuner
• No audio
• A lot of ads present and
sometimes pop up during
lessons
• More useful content could
be included in the lessons,
like strumming patterns
for example

Paul Kelly
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Pros

Cons

• Home page buttons are
well labelled and well
laid out
• Lessons are well
structured according to
level of difficulty
• Simple and pleasing
design.
• Easy navigation
• Each lesson has a
checkbox which allows
the user to check it
when they have
completed the lesson.
• Good descriptions with
most of the lessons
which explain each
lesson well
• Nagivating through the
app and the lessons is
extremely easy
• Good sound quality
• App is very fast

• Colour scheme could be
improved
• The lessons use a lot of
cartoon animations that
do not visually show the
user exactly what to do
• A lot of ads present and
sometimes pop up during
lessons and menu
navigation
• More useful content could
be included in the lessons,
like strumming patterns
for example
• No tuner
• Text is difficult to read in
lessons

Table 3 – Learn Guitar summary

16

Paul Kelly

B00519755

Pros
Guitar Lessons For Beginners

• Layout of sections is
neatly laid out with a
tab controller along
the top
• Video links included
which could prove
useful
• Ear tuning section
included
• Good sound quality
of chord samples

Table 4 – Guitar Lessons for Beginners summary
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Cons
• There is no real
structure to the
lessons or the sections
of the app. This affects
the navigation.
• Many of the button
labels are poorly
labelled
• A lot of unnecessary
images included which
are distracting. Many
of the images are not
sized correctly and
tend to be stretched
or squashed
• A very large amount of
ads that pop up
between every section
that the user navigates
through the app
• More useful content
could be included in
the lessons
• No tuner
• App is slow
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Pros
Coach Guitar

•

•
•
•

Professional
design. Simple
black and grey
works well
Ads are somewhat
limited
Excellent sound
quality
Easy to read

Cons
•
•

•

•

•

Navigation is
difficult
Does not offer
lessons from
beginner level. The
app offers links to
video lessons where
the user is taught
how to play a song.
These lessons are
also priced upwards
of £2 per lesson
There are no chord
charts or a tuner to
help the user
Constant internet
connection is
required
App is slow

Table 5 - Coach Guitar summary

2.4 Key Findings
Table 6 shows a summary of the reviewed apps in regards to HCI features whereas table 7
shows a summary of the technical features of each application and table 3 shows the
summary of the features of each app. Each feature in tables 6 and 7 are rated from 0-5
in terms of efficiency. Table 8 shows what features each app does and does not possess.
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Application

Design

Navigation

Sound
Quality

Colour
Scheme

Learn
Chords

2

4

4

4

Guitar
Basics

2

3

n/a

1

Learn Guitar

4

5

4

3

Guitar
Lessons For
Beginners

2

2

4

3

Coach
Guitar

4

2

5

4

0

Unrateable

1

Very poor

2

3

Poor

4

Ok

Good

5

Very good

Table 6 – Human Computer Interaction Summary

Application

Functionality

Speed

Security
/ Ad
blocking

Learn
Chords

2

3

3

Guitar
Basics

3

3

2

Learn Guitar

4

5

2

3

2

1

4

3

4

Guitar
Lessons For
Beginners
Coach
Guitar
0
Unrateable

1
Very poor

2

3

4

5

Poor

Ok

Good

Very good

Table 7 – Technical Summary
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Tuner

Metronome

Chord Charts

Structured
Lessons

Scale
Exercises

Strumming
Exercises

x

x

ü

x

x

x

x

x

ü

ü

ü

x

x

x

ü

ü

ü

x

x

x

ü

x

ü

x

x

x

x

x

x

x

Table 8 – Features and Tools Summary
It is clear that most of the applications reviewed do not meet some of the basic HCI
guidelines. Most of the reviewed apps have very basic designs and do not offer much
visual appeal and are considerably cluttered and difficult to read. It is extremely
important that the user is allowed to navigate through the application with relative ease
but some of the apps struggled with this. For an experienced player, navigation through
these apps would naturally be easier, but for a beginner who has little experience, they
would struggle to know where to begin with some of these apps.
Some of the apps have useful content and have a good structure to the lessons but then lack
on other technical features such as a tuner or a metronome. The sound quality of many
of the apps is not of a highest standards but are good enough to provide the user with
audio clarity when listening to the audio samples. The developer had to take this into
consideration and had to maintain a high level of audio quality in the application.
Another issue that is clearly evident in most of these applications is security. There is a
substantial amount of pop-ups and advertisements throughout and some appear while
trying to undertake an exercise. This is clearly a major issue as there will be many users
of various ages using this application and there’s the possibility that a young child may
select one of the pop-ups and may be exposed to harmful or explicit websites. This was
an issue that had to be addressed during the development of the project to ensure no
pop-ups occurred while the user was navigating through the application.
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2.5 Summary
This chapter has presented the background research on the problem and provided
arguments demonstrating why a new mobile learning application for beginner guitarists
constitutes an appropriate solution. A competitive analysis has been carried out on
similar applications on the market has provided key information going forward.
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Chapter 3: Requirements Analysis
3.1 Introduction
This chapter identifies the end user requirements for the mobile application through the use
of a questionnaire which was handed out to a focus group. The results of the
questionnaire are discussed and analysed and both functional and non-functional
requirements are shown.

3.2 Focus Group Questionnaire
Based on the research carried out, a total of ten questionnaires were handed out to a
predetermined focus group. The majority of this focus group was made up of six
experienced guitar players and teachers. Although the app is intended for beginners and
novices, it was important to get experienced views from the questionnaire because most
of these have been through the process of learning guitar before. They could therefore
retroactively think of the tools, features and help that they feel could have helped them
along the way when they were learning the instrument. The remaining four were made
up of beginners and novices based at a music centre that currently want to learn guitar
and have little to no experience.
The questionnaire was devised to get the focus group’s point of view on the following
aspects:
•

Views on E-learning

•

Design Aspects

•

Features and tools

•

Lesson content

All ten questionnaires were successfully completed and eight of the participants agreed to
take part in the testing process. The results of the questionnaires is summarised in table
9 below:
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60% of the group had more than 3 years’ experience playing guitar. 40% had less
than 6 months experience.
80% felt mobile learning resources were either quite useful, or very useful
80% felt mobile learning resources were either quite important, or very important
70% stated that they would prefer using E-learning
User Account & login to store details – 60% majority stated that they would find
this quite or very useful
Links to guitar websites - 60% majority stated that they would find this quite or
very useful
Tuner - 80% majority stated that they would find this quite or very useful
Metronome - 50% majority stated that they would find this quite or very useful.
40% stated not very useful. And 10% not at all useful
Scale Exercises - 80% majority stated that they would find this quite or very useful
Chord Diagrams - 90% majority stated that they would find this quite or very useful
Strumming Pattern Exercises - 70% majority stated that they would find this quite
or very useful
Difficulty Levels for exercises - 80% majority stated that they would find this quite
or very useful
Knowledge and skills test - 70% majority stated that they would find this quite or
very useful
Reviews section - 60% majority stated that they would not find this very useful or
not at all useful
70% stated that it would be useful to include tests in the app to assess the users
knowledge and skills
80% of the group stated that it would be more engaging to restrict access to higher
levels
Progress chart - 60% majority stated that they would find this quite or very useful
Test result records - 70% majority stated that they would find this quite or very
useful
Progression point scoring system – 50% stated that they would find this to quite or
very useful. While 40% stated that they do not know if this will be useful. 10%
stated not very useful
60% stated that it is quite important
90% of the group preferred visual feedback
Sans Serif font was rated the highest. With 90% rating it as very suitable. Serif was
also rated high with 80% rating it as very suitable
The third choice of colour scheme, which was the black and white was rated the
highest with 80% rating it as very suitable
80% of participants agreed to take part in further testing and have provided their
contact details

Table 9 – Results of the questionnaire
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3.2 User Stories
As a result of the information collected from the questionnaires, a number of functional
requirements were identified which were of importance to the focus group. These were
collated and shown as user stories below (fig. 1).

As a user I want to have

As a user I want to be able

access to a guitar tutor

to navigate through the

app that is visually

application with extreme

pleasing to look at

ease

As a user I want the audio
quality of any samples to be of
a high standard so I can
accurately hear what certain
chords and exercises are
meant to sound like

As a user, I want to be

As a user, I want a tuner to

As a user, I want to be able to

able to register and have a

be included in the app so I

undertake lessons in a well-

user account so that I can

can easily keep my guitar

track all my progress and

in tune

structured manner so I can
gradually attempt more
difficult exercises as I

test results

progress

As a user, I want to be

As a user, I want to be

As a user, I want to be

able to feel like I am

able undertake good

able to have access to

progressing in my

lessons that provide me

useful exercises within the

knowledge of the guitar

with helpful tips

lessons such as scale and
strumming exercises

As a user, I want to have

As a user I want to have

some visual feedback and

access to useful features

motivation when

such as a chord chart to

completing the tests of

make sure my fingering is

each level

correct

Figure 1 – user stories
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3.3 User Requirements
Various requirements have been identified as a result of both the research and the feedback
from the focus group questionnaire. These requirements were important in regards of
the development of the application. All end users views are taken into consideration and
a list of functional and non-functional requirements is compiled.

3.3.1 Functional Requirements
The functional requirements for the application have been generated from the group
feedback from the questionnaire as well as the problems identified through the research
of current applications. These functional requirements are outlined below:
•

The application must allow new users to register

•

The application must allow the user to log in for a more personal experience. Their current
level progress can then be saved and stored

•

The application must provide the user with a tuner to adjust their guitars tuning correctly

•

The application must provide useful links to guitar website for equipment etc

•

The application must provide lessons in a well-structured manner that gradually increases in
difficulty

•

The application must provide useful content in the lessons such as scale and strumming
exercises as well as chord diagrams and helpful tips

•

The application must provide the user with a test at the end of each level to assess their
progress

•

The application must restrict access to the more difficult levels and only allow them to
progress to the next level once they have completed the current levels test

•

The application must offer the user an element of personalization. Store test records and
progress

•

The application must offer the user visual feedback upon completing tests and lessons

•

The application must provide clear and correctly sized images for the lessons

•

The application must provide clear audio file resources

•

The application must provide clear, concise descriptions of helpful information and tips
during the lessons

•

The application must ensure that it is secure from many unwanted advertisements that may
interfere with the app
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3.3.2 Non-functional Requirements
A list of non-functional requirements is generated to ensure that the application is effective
and efficient. These non-functional requirements are outlined below:
Accessibility
•

The application must be compatible with multiple android devices

•

The application must have materials that are suited to a complete beginner as well
as a novice guitarist

Usability
•

The application must allow the user to navigate through the various sections of the
application with ease

•

The application must have a visually attractive design to keep the user engaged with
the lessons

Efficiency
•

The application must perform it’s tasks at a quick pace to keep the user engaged and
to avoid frustrating the user

Reliability
•

The application must adhere to good architectural and coding practices to avoid any
unexpected behaviour or errors to occur during development

3.4 Summary
The end user requirements have been discussed in this chapter as a result of the
questionnaires that were handed out. The application needed to meet a number of
requirements including ease of use; a visually attractive design that is easy to navigate
through; the lessons must be well structured, informative and engaging; certain tools
such as a tuner must be included in the application.
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Chapter 4: Design

4.1 Introduction
This overall design of the mobile application is extremely important. During the design
stage, HCI and software engineering aspects must be considered to ensure that any
potential issues are dealt with accordingly. Consideration of these aspects ensured that
a fast, reliable and visually attractive application was developed. The software
development methodology also had to be considered as it ensured that the entire
development process ran as smoothly as possible. Therefore, the design stage is vital as
it provides a basis on which the entire application is built.
In this chapter, the software methodology and Android architecture used are discussed.
There are a number of libraries in the Android architecture used during development of
the application, as well as numerous aspects of the application framework within
Android. A GUI prototype is shown and a storyboard is developed to illustrate the
algorithms used and the java class interaction within the application. A structure for the
database is also developed and discussed.

4.2 Software Development Methodology

Figure 2- Agile methodology process

It was decided by the developer that the traditional “waterfall” approach of development
was not suitable for this project and that the “agile” approach would be more
advantageous due to its iterative approach and continuous end-user interaction.
A key aspect of this project is the opinions of the focus group so the iterative approach and
the continuous communication with the end-user in agile provides the developer with
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the best possible approach during the project development of the mobile application.
The focus group is consulted throughout the development process as more and more
iterations of functionality are added, thus the scope of the project is able to
continuously adapt and result in a more refined product at completion.

4.3 Android Architecture
The Android architecture consists of a stack of software components that is divided into five
sections and four layers (fig. 3). It is important for the developer to consider the
architecture of the application in the design stage as it ensures that they have a solid
understanding of the software that will be used during the development phase. As the
application is developed solely for android devices, it is important to discuss the android
architecture.

Figure 3 – Android architecture

This project uses of a number of the drivers in the Linux Kernel, in particular the display and
keypad driver for basic functionality but also the audio drivers when playing particular
audio samples throughout the application.
The Media Framework is utilized to create media players for audio files throughout the
application and handle the implementation of the audio files. The use of audio is a
fundamental part of the application, so creating and utilizing Media objects provides the
user with audio samples during the exercises. The use of audio is also extremely
important in regards to the tuner and metronome.
The SQLite library implements a self-contained, serverless SQL database engine. It does not
need to be configured in the system. It can be linked, as required within the application
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and it will be used to create a database which stores the user information and their
current progress level as well as high score data.
In the Application Framework layer, the Activity Manager is utilized in the development with
regards to handling the many activities that the application has. The Resource Manager
and View System helps the developer to ensure that a visually attractive application is
developed. In conclusion, it is evident that the Android architecture offers a wide variety
of useful libraries, features and services within it that will be extremely useful to the
developer throughout the development phase.

4.4 User Interface Design
4.4.1 Wireframe Design
The initial stage of the interface design included creating a wireframe prototype (fig. 4 & 5).
The wireframe gives the opportunity to experiment with layout at an initial stage with
no risk. The user requirements must be taken into consideration immediately during this
stage and one of the suggestions was to have a login account for the user to add an
element of personalization but to also hold test score and progress. The login/register
page of the design is shown below:

Image view for logo

Login and register
Background image of a

buttons

guitar

Figure 4 – Home screen wireframe

The main menu design template is shown below. It consists of a simple list of buttons
presented is a clear and structured manner.
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Welcome message for
Higher

the logged in user

levels

are

not

accessible yet for this
user so are therefore
greyed out
Background image of a

Tuner and metronome

guitar

are

included

separate tools

Figure 5 – Main menu screen wireframe

4.4.2 GUI Prototype
The next stage of design is to create a prototype based off functional requirements and the
wireframe designs. The GUI design of the main menu (fig. 6) and an example of a lesson
(fig. 7) is shown below and the application follows a similar design and colour scheme
throughout. The background image changes as the user navigates through the various
sections and tools of the application. This keeps the app visually interesting by subtly
changing colours and styles. The grey tones in the buttons and text offer a sense of
consistency and it allows for simple reading when using the menus and guitar exercises.
The full storyboard design can be seen in Appendix 4.
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Figure 7 - Lesson example

4.5 Application Architecture

4.5.1 Structure
It is important to take into consideration the architecture of the application during the
design phase. Having a good understanding of this architecture gives the developer a
better understanding of how the app will function overall. Shown below (fig. 8) is the
structure of the application.

Figure 8 – application site map
The structure (fig. 8) is designed to offer the user a clear sense of knowing how much they
have progressed while using the application. The “Main Menu” has buttons for each
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difficulty “Level”, and within each of these are a series of lessons, exercises and tips
corresponding to that difficulty level. As shown visually in the GUI example, the higher
difficulty levels are greyed out and the user is unable to access these higher levels unless
they pass the “Test” for each difficulty level. The test for each level is located at the end
of each level of exercises and once it is passed, the next level is unlocked for the user to
access. A “Progress” section is available for the user to see their “High scores” for the
test of each level. The application also includes essential tools like the “Metronome” and
the “Tuner.

4.5.3 Database Design
A database was required for the application and the SQLite library was utilized in the
Android architecture. The database was required to store login details of the users, and
provide a means of adding new users when a new user decides to register within the
application. The database also stores details of their current progress level and high test
score data. Two tables are required for storing the questions as some questions may
have an image and some may be purely text-based. Shown below is an ER diagram (fig.
9) of the database and a diagram showing tables and relationships.

Figure 9 – ER diagram of the database
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Figure 10 – Database tables (foreign keys marked with *)

These tables (fig. 10) show the details stored in the database. Each entity is represented by
its own individual database table. The tables with the column values are attached in
Appendix. The Users table shows that each user has a unique id by which they are then
referenced when attempting to login. This is auto-incremented by 1 after a new user is
created and related to the username and password. The user table also stores that
user’s current levelID. This is then used to determine what levels the user will have
access to in the application. The default value for the levelID is set to “1” for a new user
and therefore they current have access to level 1 only. Once the user passes the level 1
test, the levelID for that user is incremented by one and this then allows them to access
the next level. The user is able to access the new level while still being able to have
access to the levels below it, for example, a user that has a levelID of “3” is able to
access levels 1, 2 and 3.
The score table stores the score each time the user undertakes one of the tests. Because
SQLite does not allow composite primary keys, a single primary key field was created
using the score_id field. The users ID, score and the test level they have undertook are
also stored in this table. This data is then accessed and displayed visually in the “My
Progress” section of the application.
The level table holds the levelID and is the primary key in this table. It also acts as a foreign
key in the question tables and the user table. It also has a column to store a generic
name identifier for that particular level.
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There are two tables created which will hold the questions for the image questions and the
text questions respectively. These questions will later be pulled from the database and
populated into each test according to whatever level of test the user has chosen to
undertake.
By allowing the user to register with their own unique username and password, it offers the
user a sense of ownership over the app and allows for the overall storage of their
progression while they learn the instrument. The storage of their current level
information and score data offers the user a real sense of progression while using the
application and undertaking the tests at each level. Therefore the database is an
essential part of application structure as well as the user’s own personal experience
using the application.

4.6 Summary
The design for the application was discussed in this chapter and a GUI prototype was
presented along with a storyboard and the architectural design of the application. A
database was also discussed and presented as well as the role of the attributes and
storage of the information which is key to the overall functioning of the app.
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Chapter 5: Implementation

5.1 Introduction
The detailed analysis and design phase allowed for an efficient implementation of the entire
application. This, coupled with the developer’s detailed understanding of the Android
development environment and SQLite ensured that the implementation phase progressed
steadily.
This chapter section discusses the hardware and software used in the implementation of the
application. It explains the cycle process that was used during development and screenshots
are included of the Java and XML programming code to illustrate how some of requirements
were met. The flexibility of the applications layouts is also discussed in relation to making it
available for multiple hand-held devices.

5.2 Hardware and Software
An Acer Intel Core i5-5200U CPU 2.2GHz 8GB laptop operated by Windows 10 64-bit was used
for all the programming and some testing.
A Samsung Galaxy A3 with a resolution of 540 x 960 pixels (245 ppi pixel density) and a
Samsung Tab 4 7.0 with a resolution of 800 x 1280 pixels (216 ppi pixel density) were used
to run and test the application during development. These differing resolutions of these
devices ensured that the application could support multiple hand-held devices of different
resolutions and sizes.
Android Studio 2 was used to program the application using both Java and XML. Android
Studio also features a built in emulator which allowed the developer to test the application
on a Nexus 6 (1440 x 2560 pixels (~493 ppi pixel density)) in the emulator.
Adobe Photoshop CS6 was used to process, resize and edit all the image resources used in the
application. Using this software allowed the developer to ensure all images used in the
application looked aesthetically proficient and that each image resource was resized in various
resolutions.
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5.3 Cycle Process Implementation
The development of the application was flexible due to the agile nature of the project.
Continuous communication with the project supervisor and the focus group allowed the
developer to review the design and implementation based on the feedback the developer
received.
Many of the principles of Agile (AgileManifesto, 2014) relate to this communication between
the developers and the customers during implementation. The following principles were
applied during the implementation of the application:
•

Working software is the primary measure of progress: Delivering an early prototype
that met some of the requirements with some basic features and delivering more
and more features in iterations.

•

Welcome changing requirements, even late in development: The addition of the
results screen after the test has been completed, update to the flow of the lessons
and removal of menu button from Practical Support screen.

The implementation was broken up into separate cycles and each cycle process was
completed by repeating the following three steps:
1. Analysis: Identification of the requirements and/or improvements to be
implemented. These were then estimated into the approximated length of time to
code.
2. Development: Coding the Java files for the logic and XML files for the layouts.
Creating database tables and queries using SQLite and processing the pictures and
audio content with Photoshop.
3. Testing: Newly implemented features were tested on multiple devices to ensure the
application worked successfully and that the screen layouts were correct across the
various screen sizes.
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The table below (fig 11) presents a summary of all the cycles that were undertaken during the
implementation of the application in chronological order:
Cycle
1

Implementation

Code

Environment

Create project with basic login screen and main

Java, XML

Android Studio.

menu screen

Tested with real
devices and
emulators

2

Create database structure using SQLite. Ensure user

Java, XML, SQL

Android Studio.

can create account and sign into application to the

Tested with real

main menu.

devices and
emulators

3

Collate the best free-to-use guitar lessons from the

N/A

Internet Research

internet. Collate pictures and diagrams to
accompany lessons. Organise lessons into 5
difficulty levels and generate test questions from
these.
4

Edit the lesson images and the test images

N/A

Adobe Photoshop

5

Create levels 1 and 2 which includes the lessons

Java, XML, SQL

Android Studio.

6

structure as well as the test activity for each of

Tested with real

these levels. Ensure the next level button unlocks if

devices and

they pass the test with a score of 8 or above.

emulators

Create Practical Support menu page. Create tuner

Java, XML

activity and metronome activity.

Android Studio.
Tested with real
devices and
emulators

7

8

Create levels 3 and 4 which includes the lessons

Java, XML, SQL

Android Studio.

structure as well as the test activity for each of

Tested with real

these levels. Ensure the next level button unlocks if

devices and

they pass the test with a score of 8 or above.

emulators

Add chord chart activity and strumming pattern

Java, XML, SQL

Android Studio.
Tested with real

activity.
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Extra work as a result of user feedback: Added

devices and

introduction page to lessons in which the test

emulators

button for that level was located. Main menu
buttons removed
9

UI tidy ups. Added the final Level which includes

Java, XML, SQL

Photoshop. Android

the lessons structure as well as the test activity for

Studio. Tested with

this level.

real devices and

Extra work as a result of user feedback: Test Result

emulators

screen activity added
10

UI tidy ups. My Progress activity added which

Java, XML, SQL

displays high scores from the database.

Photoshop. Android
Studio. Tested with
real devices and
emulators

Table 11 – Implementation Cycles

5.3.1 First Cycle
The first step of this cycle was to create a new project in Android Studio which included the
following key files and folders:
•

Java folder. This houses the java classes within the application. Can be organised into
sub folders to organise the various classes within the application

•

Res folder. This folder stores all the resources that are used within the application.
These are organised into sub folders:
-

layout: This holds all the XML layout files for the various activities and
screens in the application.

•

-

drawable: holds all the image file resources.

-

raw: holds all the audio file resources.

Manifest.xml. This file describes the components of the application which includes all
the activities that are used within it. It also determines the processes that host the
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application components.
•

MainMenuActivity.java file. This java file extends the activity class and contains the
logical java code for the main menu screen of the application. It calls an XML file to
set its content view.

•

activity_main.xml file. This file is associated with the MainMenuActivity.java file and
it describes the layout of the elements on the screen such as the buttons and images
views on the Main Menu page of the application.

•

HomeActivity.java file. This file contains the code for the home screen and allows the
user to create an account and sign into the application. It calls an XML file to set its
content view.

•

activity_home.xml file. This file is associated with the HomeActivity.java file and it
describes the layout of the elements on the home screen.

In accordance with the guidelines on the Android Developer website, to support multiple
screens of varying densities, five more folders were created alongside the drawable folder to
hold image sizes of varying resolutions. They were named drawable but each with a different
prefix. The prefix’s were mdpi, hdpi, xhdpi, xxhdpi and xxxhdpi. The developer could then
put the appropriate image sizes into each of these folders and the application takes care of
displaying the appropriate resource according to whatever device it is running on. According
to the Android Developer (2016) website, in order to support multiple screens, any image
element on screen should be sized with Density-independent pixels (dp) and text elements
should be sized as Scale-independent pixels (sp). These are then automatically scaled
appropriately by the application depending on the resolution of the screen size.
Throughout the application, primarily the <RelativeLayout> tag (fig. 11) was used to contain
any other XML elements within it gave the developer flexibility to place any elements like
<Buttons> relative to its parent (the RelativeLayout). Each view is given a custom id and that
id can be referred to in another element, to place one above the other for example. It
allowed the developer to centre elements in the screen, to align and to place above and
below each other. It also allowed the background image of each screen to be set in the
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RelativeLayout (fig. 11).
The Home Screen of the application was implemented using XML using the <Button> and
<ImageView> elements. The coding was done through use of prior experience and
continuous referring to the Android Developer (2016) website and Stack Overflow (2016)
was used to find solutions to errors that the Android Developer site could not help with. The
home screen consisted of a logo, a text view and buttons that would allow the user to create
an account and log in. A logo for the application was designed using Photoshop that would
be placed in the image view in the activity_home.xml file.

Figure 11 – relative layout with image view centred inside horizontally

The HomeActivity.java file utilized the Dialog box in the Android library that allowed the
screen to pop up with a dialog box to prompt the user to create an account and another one
to log in. Having the dialog boxes meant that the application was more streamlined as it did
not require the addition of two activity classes to create an account and to register, it was all
handled within the home activity java file. However, they did require an XML file each that
would then be loaded by the dialog box initialization. Show below is a section of the
activity_signup.xml (fig. 12) and the
method call from the Home Activity class
(fig. 13).
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Figure 12- activity_signup.xml section
Figure 13 – sign up method to called dialog box

The Main Menu had a simple design of a TextView element to welcome the user and various
Button views to that would guide the user to other areas of the application. The buttons
were centred in its parent view and aligned below one another evenly to ensure the layout
looked neat (fig. 14).

Figure 14 – button layouts below each other using android:layout_below attribute

5.3.2 Second Cycle
With the home screen and main menu activities in place. The developer then created the database
structure with the tables stated in the ER diagram in the design phase. The DatabaseHandler class
was created to handle the creation of the database and manipulation of the data within. This class
extended the SQLiteOpenHelper class and the onCreate method had to be overwritten to create
the database if it did not already exist. An object of type DatabaseHandler is then instantiated in
any class that needs to use the database. After the database has been created, anytime this class
is called upon again, the onOpen method is called. The tables were created by saving the SQL
querys as strings (fig. 15) and then could then be implemented when the onCreate was called (fig.
16).
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Figure 15 – SQL queries saved as one string each

Figure 16 – “create table” strings are passed in as SQL statements

Methods were then created in the DatabaseHandler class to add a user into the database. The home
activity then made a call to that method (fig. 17) with the users details and proceeded to add the
user to the database. A simple Toast message pops up telling the user that an account has been
created successfully and the signUp dialog box disappears.

Figure 17 – method addUser in DatabaseHandler class

With the user account created and their details stored in the database. The login dialog then had to
make a call to a method in the database to retrieve the login details and allows them to progress
to the main menu upon successful login. A method was implemented to retrieve the user’s
password and compare it to the password they have entered, and if they match, the login is
successful and user is logged into the application. In order to retrieve the user details in other
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activities in future throughout the application, the SharedPreferences class was user to store the
userID of the currently logged in user. This ID could then pulled from the SharedPreferences again
in order to perform database operations for that user ID.

5.3.3 Third Cycle
In order to provide the user with the best possible resources for the lesson materials. The developer
searched the internet for informative free guitar lessons, diagrams and pictures. These resources
were sourced from Your Guitar Tutor (2012), National Guitar Academy (2016), Morphis (2012),
Mahalo (2011), Guitar World (2016), Guitar Lessons Poway (2015), Guitar Scholar (2007), Guitar
Lessons (2009) and Guitar Chords Database (2006).
The developer was able to collate twenty-five lessons and organise them into five difficulty levels with
five lessons in each level thanks to the developer’s past experience in teaching guitar. These
lessons were then coded into the strings.xml file for easy reference later.
Test questions were then compiled from these lessons. Each test had ten questions in total for each
level, five of these being text questions and the other five having an image resource in the
question. This totalled fifty test questions in total.

5.3.4 Fourth Cycle
With the lesson and test materials collated. Each image resource needed to be edited in five separate
resolutions ranging from mdpi to xxxhdpi. These images would then be placed into the appropriate
drawable folders for the application to call upon when needed.
The images for the test questions were made out of the same resources as the lesson but some had
to be edited in order to blank out a part of the image and then have the user answer what that
part was. For example, one of the lessons show an image of a chord chart of C Major (fig. 18), so
the developer took this image, and blanked out the chord label (fig. 19). This was saved as its own
resource and when the user undertook the test, this image would appear and they would have to
answer what the chord is just by looking at the chart without the label. In this scenario, ten images
were needed, five for the lesson image and five for the test question image.
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Figure 19 – image used in test question

In total, the entire application has over four hundred images so in order to control the size of the
application, the developer made the decision to restrict the inclusion of audio files in the
application to the tuner and metronome only.

5.3.5 Fifth Cycle
In accordance with the Android Developer (2016) website, the developer decided to use a fragment
for each lesson in each level. Using fragments meant that the developer could house all of these
in one LessonsActivity class. To develop levels one and two, 20 fragment java classes were created
each with their own XML layout file which included the necessary image and text views specific to
each lesson. When the user clicks one of the lesson buttons on the main menu, an integer value
indicating what level they have selected is placed along with the Intent to the Lessons Activity and
this reads the value and loads the appropriate suite of fragments for that level into the
ScreenSlidePagerAdapter class. The developer utilized documentation and examples available
from Android Developer (2016) to create the ScreenSlidePagerAdapter class with the fragments.
This value could then later be passed to the test activity to load appropriate the appropriate
questions for that level.
Before the tests for each level could be developed, all of the questions had to be added to the
database. A Question class was created to initially hold the data about that question, Question
objects were then created and populated in an addQuestions method in the DatabaseHandler
class (fig. 20). Once each Question object is populated, it is passed into the appropriate method
to add it to the database.
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Figure 20 – addQuestions method which is called from DatabaseHandler onCreate

In the design phase, the database was designed to store the imageID’s in the Image Question table as
integers. Every image resource in the application has an Android resource ID, so the database
could then simply store this value in the database as an integer and called upon from the database
when needed and load the image from the drawable folders. But the developer realised that it
would not be possible to do this so the imageID’s would have to be stored as a Binary Large OBject
(BLOB) value instead. This required the code in the DatabaseHandler to convert the drawable
image resource into a Bitmap, then convert this into a byte array (fig. 21) to store in question
object to later be added to the database.

Figure 21 – converting the image to a byte array to be stored in database

After each question object is created, it is then passed to the appropriate method to finally add it into
the database. There were two methods (fig. 22) to achieve this; addQuestion() and
addImageQuestion().

Figure 22 – methods to add questions to database

Once the database was populated the level tests could then be developed. A single TestActivity class
was developed that set its content with a single quiz_layout.xml file. The layout file had text views
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to display the question number and question title. An image view element was created to display
an image if an image question was loaded and a <RadioGroup> element was used to display the
choices for the user to answer. A Button element was created to allow the user to move to the
next question.
When the TestActivity is launched, the test level integer is obtained (from the intent data passing
discussed earlier) from the lessons activity and that integer value is passed as a parameter to the
getAllQuestions() method in the DatabaseBaseHandler class which returns all the image and text
questions for that integer value (current level value) in the form of a Question list data structure.
The questions are then shuffled by using the java method Collections.shuffle() to ensure that the
questions appear in random orders every time the test is loaded.
A question ID variable is set to the first value in the question list and this is incremented after each
question is answered. Each question calls the setQuestionView() method (fig. 23) and in this
method, it is determined whether the question is an image question or a text question by getting
a simple Boolean variable in the Question class called isImageQuestion. If this value is true, the
question populates the text fields and decodes the byte array image ID value and loads it into the
image view display. If the question is a text question, only the text views are populated with the
question data.

Figure 23 – setQuestionView method with image question layout generated

A simple integer value is used to calculate how many correct answers the user gets while undertaking
the test. As the user answers the questions, the test ends once the question ID variable is equal
to ten. A simple message is then displayed to let the user know if they have passed or not, the
pass mark for each test is eight out of ten correct. The users score is stored in the database by
calling the addScore() method (fig. 24) in the DatabaseHandler class.
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Figure 24– addScore method
The main menu layout was edited so that the buttons for levels above the users current level are
disabled. For example, if a user logs in and they’re current levelID is 1, then they will not have
access to any of the levels higher than that as they will be greyed out. Whenever the user passes
the test for level one, their levelID is incremented by calling a simple incrementLevel() method in
the DatabaseHandler class. The main menu opens and it calls a method to check the users current
levelID, it sees that the levelID has been incremented to 2 so it therefore enables the button to
access the second level.

5.3.6 Sixth Cycle
A PracticalSupport activity was created with an xml layout similar to the main menu layout. The page
consisted of five buttons centred in the page and placed evenly above each other. Four of these
buttons would provide access to the practical tools of the application (Tuner, Metronome, Chord
Charts and Strumming Patterns). In this cycle the Tuner and Metronome activities were created
with similar layouts. Both pages consisted of buttons that would trigger audio files to play. The
tuner has six audio files, one for each string sound which lasts approximately 10 seconds per play.
The metronome consisted of three buttons that played different speeds of metronome clicks in
two-minute audio clips. Each of these activities made use of the Android MediaPlayer library
which allows the creation and playing of audio files in the application (fig. 25).

Figure 25 – Use of MediaPlayer object (mp) in TunerActivity
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In order to stop the audio files from playing over each other. The method stopPlaying() (fig. 26) is
called to reset the media player so that the user can then proceed to play another file without
overlap or having to wait for the first audio file to finish.

Figure 26 – stopPlaying method

5.3.7 Seventh Cycle
This cycle followed the same process and utilized the same methods in order to create the lessons and
tests for levels three and four in the fifth cycle. The developer tested these using a mixture of real
devices and emulators to make sure that they were able to store the users test score and unlock
the next level if they passed.

5.3.8 Eighth Cycle
The Strumming Pattern activity class was created with a large ImageView in its associated XML layout
file that almost files the screen with a single image resource that show various strumming
patterns.
The Chord Chart activity was created and in its associated XML file, sixteen Image Buttons were
created to show the names of each chord name. When the user clicks on the button, an ImageView
expands to the full width of the screen to show the picture of that particular chord chart. The
developer utilized the sample shown on the Android Developer (2016) website in order to create
the zooming animation for the image view to pop up and fill the screen.
Upon discussions and demos of the apps current development to the focus group, one of the issues
that they found is that the button to access the test was at the end of the final lesson of each level.
Many felt it would be easier to have this at the beginner rather than having to keep swiping to the
end of the level every time in order to access the test. Many of the focus group stated that the
there was no need to have menu buttons on most of the pages so some of these were also
removed.
The developer took this advice on board and decided to create an introduction page to each level that
gave a brief introduction to the level to any user who was first visiting the level. The developer
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also added a button to access the test for that level so it meant they did not have to swipe to the
end every time to undertake the test.

5.3.9 Ninth Cycle
All of the XML files were edited to improve the UI. The developer created four custom button XML
files in the drawable folder that could then be applied to any of the buttons in the application to
improve the UI and improve the visual aesthetic. The first XML file (fig. 27) was designed to give a
grey metallic style effect to the standard buttons such as the main menu. This was achieved by
using the <shape> and <gradient> elements. The <stroke> element was used to create a small
border around the button and <item android:state_pressed="true" > was used so that the button
colours would change on the event of a button press.

Figure 27 – main_button_layout.xml

A main_button_disabled_layout.xml was added that was similar to the standard main menu button
but with darker grey tones to visually show that the user could not access these levels yet.
The third XML file added was green_button_layout.xml and this layout was used to style the buttons
that launched the tests. The developer decided to give them the colour green to make these
buttons stand out from the grey and black tones in the rest of the application. The XML file added
was white_button_layout.xml, this was added to give a improve the visual look by giving the
buttons rounded corners and having the background set to white to make the black chord logo
stand out and become more readable.
In this cycle the final level was added to the application. This consisted of following the same
development process as discussed in the fifth cycle. The developer tested these using a mixture
of real devices and emulators to make sure that they were able to store the users test score and
display a message congratulating them if they passed the final test of the application.
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Upon further discussions and demos of the apps current development to the focus group. The majority
of the group thought that the simple Toast message pop-up when telling the user their score after
a test was not very significant or motivating.
So the developer revised the design and decided that another activity could be created with its own
XML to display a large message to the user and some visual element to show their test result. The
developer created the ResultActivity class and called the appropriate database calls to store the
score and increment the levelID from this class rather than in the Lesson Activity class (as was
originally discussed in the fifth cycle). The result activity displays a rating bar with five stars and
this rating bar is populated with their test score to give them an aesthetically pleasing visual to
see their result. There are two text views in the XML layout_result file that displays different
messages depending on the users score (fig. 28 & 29). If the user is at level five and they pass the
final test, then a separate message is displayed in that event. Below you can see a screenshot of
the improved UI of the screen the user now sees when passing a test.

Figure 28 – test result pass screen

Figure 29 – test result fail screen

5.3.10 Tenth Cycle
The My Progress Activity (fig. 31) was added in the final cycle. This activity displayed the user high
scores for the tests they have undertaken. The activity is launched by the user pressing the My
Progress button on the main menu. The XML layout for this activity consists only of text views.
These views display a title at the top of the screen and have the levels labelled to the left and the
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scores to the right. After the user has undertaken a test, with their score stored in the database,
it can then be pulled from there and displayed. When the My Progress activity is launched, the
method getHighScores() (fig. 30) in the DatabaseHandler is called.

Figure 30 – getHighScores method

An array with five integer values is declared and all are initialized to zero (fig. 31). The high scores
method is called in a loop and the score for each level is populated in the array. If the score is zero,
it means they haven’t taken that test yet, they haven’t unlocked the level or they have got a zero
score in that test.

Figure 31 - My Progress activity

The rest of the final cycle was spent improving the UI, specifically using Photoshop to edit the
background photos to make them look more professional and aesthetically pleasing to the user.
After discussions with the focus group during the final cycle, some indicated that it would could be
quite useful to include a guitar Scales section similar to the structure of the Chord Chart activity.
Although due to time constraints and the complex nature of implementing the animations and
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gathering the materials, it was decided that this would instead be added to the recommendations
for further improvements to the app in future.

5.4 Summary
This chapter first provided details of the tools used for this implementation such as the hardware and
software. It then discussed the cycle process used to implement the application, which was based
on agile methodology principles. It discussed each cycle in detail that allowed the implementation
to reach the first complete version of the GuitarPal mobile application. Screenshots of key coding
sections and methods were included and some screenshots of the UI enhancements made at the
request of the focus group.

Chapter 6: Testing & Evaluation

6.1 Introduction
This chapter describes the testing performed by the developer following the implementation
of the application. It also analyses and discusses the results produced during focus group
testing to evaluate the application and allows conclusions to be drawn in the final chapter.

6.2 In-house Testing
During the implementation of the application, continuous testing has been done by the
developer after every development cycle to ensure the application has consistently
maintained its functionality and integrity. Continuous testing has been carried out by the
developer using both Android Studio and on multiple Android tablet devices. This has
allowed time to be managed efficiently and has consistently maintained the functionality
of the application. This process has been fundamental at this implementation stage and
has allowed for features to be reconsidered and evaluated.

6.2.1 Hardware
In order to ensure that the application was compatible with multiple devices the developer
tested the application on multiple devices. These included a windows 10 operated
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desktop and laptop, Samsung Tab A, Samsung Tab 3, Samsung Galaxy S6 and Sony Experia
Z were all used to test the application to ensure the application maintained its
functionality across these devices.

6.2.2 Developer’s testing
Three scenarios, were devised (see Appendix 5) to test basic functionality and navigation of
the application. The testing was carried out on each of the aforementioned hardware
devices
The tables (12 - 14) below present all the testing criteria with their result for each devices. All
of the test criteria were successfully tested first time.

Step

1

2

3

4
5

Samsung

Samsung Tab

Galaxy A3

4

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

Buttons present and understood

ü

ü

ü

ü

ü

Tuner loads

ü

ü

ü

ü

ü

Tuner layout correct

ü

ü

ü

ü

ü

E button plays E audio file

ü

ü

ü

ü

ü

Audio file working clearly

ü

ü

ü

ü

ü

E button plays D audio file

ü

ü

ü

ü

ü

Audio file working clearly

ü

ü

ü

ü

ü

Main menu button functionality

ü

ü

ü

ü

ü

Nexus 4

Nexus 6

Nexus 7

Samsung

Samsung Tab

Galaxy A3

4

Buttons present and understood

ü

ü

ü

ü

ü

Login successful

ü

ü

ü

ü

ü

Criteria

Nexus 4

Nexus 6

Nexus 7

Buttons present and understood

ü

ü

Login successful

ü

Main Menu displays

Table 12 – Scenario 1 In-house test results

Step

1

Criteria
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2

Main Menu displays

ü

ü

ü

ü

ü

Buttons present and understood

ü

ü

ü

ü

ü

Metronome loads

ü

ü

ü

ü

ü

Metronome layout correct

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

Audio file working clearly

ü

ü

ü

ü

ü

Main menu button functionality

ü

ü

ü

ü

ü

Nexus 4

Nexus 6

Nexus 7

Samsung

Samsung Tab

Galaxy A3

4

Buttons present and understood

ü

ü

ü

ü

ü

Login successful

ü

ü

ü

ü

ü

Slow button plays slow metronome
3

audio file
Audio file working clearly
Medium button plays medium

4

metronome audio file
Audio file working clearly
Medium button plays medium

5

6
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metronome audio file

Table 13 – Scenario 2 In-house test results

Step

1

Criteria
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4
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Main Menu displays

ü

ü

ü

ü

ü

Buttons present and understood

ü

ü

ü

ü

ü

Level 1 loads

ü

ü

ü

ü

ü

Level 1 layout correct

ü

ü

ü

ü

ü

Swipe functionality

ü

ü

ü

ü

ü

Every lesson displayed correctly

ü

ü

ü

ü

ü

Level 1 test button functionality

ü

ü

ü

ü

ü

Level 1 Test loads

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

Moves to next question when
answer is selected
Message displayed when you try to

6

move question without selecting an
answer

7
8

Results screen displays after final
question
If test is passed, next level unlocks

Table 14 – Scenario 3 In-house test results

6.3 External Testing
The three test scenarios, along with a second research questionnaire that was designed were
provided to everyone available in the focus group of beginners and experienced guitar
players who responded to the initial research questionnaire by agreeing to help test the
application.
6.3.1 Testing and Evaluation Research Questionnaire
The second research questionnaire consisted of twenty questions (Appendix). Out of the eight
that agreed to test the app at the beginning of the project, six were still keen to take part
in the testing but two became unavailable. The questionnaires were given to these six
persons.
6.3.2 Focus Group Testing Equipment
Four of the focus group keen to test were the beginner guitarists in the music centre. They
had access to two Samsung Tab 4’s in order to test the application. The other two testers
in the focus group consisted of two experienced guitar players who had a Samsung Galaxy
A3 and Samsung Galaxy S5 respectively.
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6.3.3 Evaluation Summary
From the six evaluation questionnaires handed out, all six were completed and returned to
the developer. Below is a summary of the evaluations:
•

All of the testers were able to create login accounts successfully and access the
application.

•

None of the testers reported any issues with the layouts of the pages on various
devices.

•

All of the testers all agreed that the lessons were laid out

•

All of the testers found that the overall design of the application was aesthetically
pleasing although two of the testers stated that they would like to see some more
colour throughout the application. So this could be something to look into improving

•

All audio files played successfully on all devices

•

Most of the feedback regarding practical tools were positive although one stated
they would have prefer to have a real metronome in the app rather than audio files.

•

All would recommend the app to someone who wants to learn guitar

6.4 Summary
This chapter first described the testing performed in-house by the developer and presented
these results in the form of tables. The in-house tests stablished that all of the
application’s functionality was working correctly and the UI layouts appeared correctly on
all the devices tested.
This chapter also discussed results from the testing and evaluation that was carried out by six
people in the focus group. The results from the questionnaires were summed up in bullet
points to establish that the application was tested successfully without any issues and the
overall feedback from the focus group was positive.
They established that all the website functionalities were working as required and they also
demonstrated that the implementation was successful in achieving cross-platform
functionality. Furthermore, the website accessibility and usability were successfully tested
by the developer own primary school children. The evaluation from the focus group
indicated that implementation of the application was successful.
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Chapter 7: Conclusion

7.1 Introduction
The final chapter first summarises the work carried out throughout this project. It then
critically assesses the results to demonstrate if the application has met the focus groups
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expectations. It states whether the project successfully achieved its aim and objectives.
It concludes by presenting any additional features and content, and possible
improvements that could be made if the project was to be extended further.

7.2 Project Summary
An initial background research was conducted on the problems facing beginner musicians
wanting to learn guitar. The research findings found that there are many options to help
a beginner but can also easily overwhelm them and damage their motivation. Books were
found to come at financial expense and sometimes found that they can be poorly
structured and did not offer a learner a sense of feedback and progression. The findings
also highlighted the financial impact that learning guitar can have on the learner and their
family. It was found that private guitar lessons can be quite expensive and do not offer
the learner an absolute solution to their needs.
A solution to these issues was proposed to implement in this project: a new guitar tutor
application for Android that would offer a beginner guitarist a structured learning
experience and offer useful tools essential to every guitar player, all in the palm of their
hand. A mobile application that could be accessed easily at any time and that was free of
charge.
A competitive analysis of guitar tutor mobile applications currently on the market was then
carried out. A total of 5 applications were reviewed to help draw a list of
recommendations for the new application that were consequently used in a research
questionnaire administered to a group of experienced and beginner guitarists. The
respondents provided essential feedback and recommendations with regards to the
application content, features and requirements. The result of the competitive analysis and
the questionnaires administered allowed the developer to draw up a list of both
functional and non-functional requirements. This were requirements were then
incorporated into the design and development of the application.
A prototype design was then developed along with storyboards based on the user
requirements. This allowed the developer to get a clear sense of how the application could
look and it made implementing these ideas much easier during the later stages of
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development. The database was also designed utilizing SQLite to ensure that the user’s
details and high scores could be also stored.
The mobile application was then ready to be developed and implemented. The development
methodology that was followed to implement the application was the Agile Methodology.
The implementation process consisted of ten individual development cycles which
consisted of three steps each: analysis, development and testing. Each development cycle
implemented a different piece of functionality and different aspect of the application.
Once all ten development cycles were completed, the first fully functional version of the
application was complete and therefore ready to be tested and evaluated.
An in-house testing plan and a second external questionnaire was devised in order to test the
application. A total of eight tests were carried out in-house by the developer, and followed
two standard test procedure scenarios involving various tablets and mobile devices. A
second research questionnaire was administered to the group of experienced musicians
and beginners in the focus group. This questionnaire consisted of eight questions to
conduct scenario based testing to fully evaluate the mobile application

7.3 Results Assessment
A list of functional and non-functional requirements had been compiled for the application
based on the recommendations made by the experienced guitar players and beginners
who all completed the first research questionnaire. All of those requirements have been
successfully achieved during the development and implementation of the first version of
the application.
The in-house testing results of the application and the positive results and feedback from the
second administered questionnaire suggest that the overall implementation of the guitar
tutor application was successful. The project successfully demonstrates the ability to create a
useful resource to support guitar learning for beginners. The app contains numerous
resources such as practical exercises in a structured manner which spans across five difficulty
levels. The tools in the application such as the tuner, metronome and chord charts give
extremely useful and essential practical support for the learner. The tests offer the user the
opportunity to get a sense of their progression and encourage the learner to stay motivated
to reach the more difficult levels and to try and best their high scores. These resources ensure
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that the learner is sufficiently supported throughout their learning journey as well as being
kept motivated to progress with the instrument.

7.4 Objectives and Achievements
The five objectives that were stated at the beginning of this project have all been achieved
successfully:
•

The background research on the problem has provided enough evidence to support
why a new free music tutor app will be beneficial to a beginner guitarist.

•

A competitive analysis was performed by reviewing five similar mobile application
currently available on the app market. It greatly contributed to the project by
helping to generate a list of functional and non-functional requirements for the
application.

•

An appropriate focus group was formed and a research questionnaire has been
successfully administered to a mixed group of experienced guitar players, teachers
and beginners. The results of these questionnaires have helped in establishing what
design, features, content and user requirements best suited this mobile application.

•

A prototype was successfully designed which was used to ensure basic functionality
and was used as a basis which the entire application was developed upon.

•

A second research questionnaire has been administered to the group of experienced
guitar players, teachers and beginners who have tested and fully evaluated the
application. Their evaluation feedback has implied that the application has
successfully met their expectations and recommendations.

7.5 Recommendations
Throughout the development and evaluation of the application, a list of potential future
improvements to the application have been proposed.
•

Ability to detect user performance – The difficulty levels and tests offer the user a
good sense of progression and achievement, however, if the application were able to
detect and analyse the pitch of the guitarist, this could offer even more detailed
feedback and could offer the user immediate and visual feedback on how accurate
their scales and chords are. The development of such a piece of functionality would
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require a project in its own right so this could be an extremely useful yet challenging
additional feature to add to a future version of the application.
•

Provide more tuning set ups – The tuner in the application offers the user the
essential feature of tuning their guitar to standard tuning, which is EADGBe.
However, as the user progresses, it could be beneficial to include several variations
of tuning set ups, like, Drop D or DADGAD which are also extremely popular tunings
useful in many songs.

•

Embed customizable metronome – The metronome in the application offers the
user the chance to practice a scale or chord progression along with a steady beat
which has three set speeds. A more customizable version of the metronome could
be included so that the user can set their own speeds according to their particular
needs.

7.6 Summary
This project aimed to provide a beginner guitarist with an application to support their learning
of the instrument. The application proposed aimed to provide the learner with the
necessary tools and resources they need free of charge, to keep them motivated and to
offer them a sense of progression and achievement. The solution developed has provided
an appealing and suitable application based on the findings of the competitive analysis
and the research questionnaire from the focus group. The application was successfully
tested in-house by the developer and positively tested and evaluated by the focus group
of experienced guitar players, teachers and beginners. Overall the project has been a
success and in the development of this first version of the application, the objectives
stated at the beginning of the project have all been met.
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Appendices
Appendix 1 – Rich picture diagram of the problem
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Appendix 2 - Rich picture diagram of the solution
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Appendix 3 – Focus Group Questionnaire

Background & Personal Information
Question 1 – How much experience (if any) do you have playing guitar? Please tick one box

No experience

¨

Less than 6

Between 6-12

months

¨

months

¨

Between 1-3
years

¨

More than 3
years

¨

Question 2 – Compared to traditional resources such as books, how useful do you think mobilelearning resources are? Please tick one box
Not at all useful

¨

Not very useful

¨

Quite useful

¨

Very useful

¨

Question 3 – In regards to mobile learning, how important do you feel it is for a user to receive
feedback on their progress while they learn?
Not at all
important

¨

Not very
important

¨

Quite important

¨

Very important

¨

Question 4 – For a beginner guitarist, what resource would you most prefer to use to assist you
assist you while learning? Please tick one box
E-Learning
One-to-one tutor

(website or
mobile

Book

Other

application)

¨

¨

¨
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If you have selected Other, please specify: _____________________________________________

Features & Content
Question 5 - What features and tools do you feel would be useful to include in a mobile guitar tutor
application? Please rate each feature
Not at all
useful

Not very

Quite useful

useful

Very useful

Don’t know

User account &
login to store
details
Links

to

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨
¨
¨
¨

¨
¨
¨
¨

¨
¨
¨
¨

¨
¨
¨
¨

¨
¨
¨
¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

guitar

websites (for
equipment
etc)
Tuner
Metronome
Scale exercises
Chord diagrams
Strumming
pattern
exercises
Difficulty levels for
the exercises
Knowledge

and

skill tests
Reviews section
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Question 6 – Do you feel it would be beneficial to include tests in the app to assess the user’s
knowledge and skills?

Yes

No

¨

¨

Question 7 – Assuming that all of the exercises will be arranged in various difficulty levels, do you
feel it will be more engaging and motivating to restrict access to the higher levels and to only
allow the user to move onto the next difficulty level as long as they have completed the current
level they are on?

Yes

No

¨

¨

Question 8 – Assuming that the user will have their own unique account and password, what
features do you feel would be useful to include for their profile? Please rate each feature

Not at all
useful
Progress chart
Test result records

Not very

Quite useful

useful

Very useful

Don’t know

¨
¨

¨
¨

¨
¨

¨
¨

¨
¨

¨

¨

¨

¨

¨

Progression point
scoring
system
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Presentation & Design
Question 9 – From a user perspective, how important do you feel it is for a guitar tutor application
to have the capability to be personalized? Please tick one box

Not at all
important

Not very important

¨

Quite important

¨

Very important

¨

¨

Question 10 – Assuming the app provides feedback to the user; do you feel the feedback would be
more beneficial if it were presented visually or by audio?

Visually

Audio

¨

¨

Question 11 – Please rate the following font families according to their suitability for a guitar tutor
application. Please rate each font family
Not at all

Not very

suitable

suitable

Quite Suitable

Very suitable

Serif typeface –
Examples:

¨

¨

Times New Roman,
Baskerville,
70
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Bodoni

Sans Serif typeface –

Examples:
Calibri

¨

¨

¨

¨

¨

¨

¨

¨

Arial
Candara

Monospace typeface –
Examples:
Courier
Lucida Console
Letter Gothic
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Question 12 – What colour scheme would you prefer to see in a mobile guitar tutor app? Please tick
one box

Not at all

Not very

suitable

suitable

Quite Suitable

Very suitable

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨
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Question 13 – Would you be willing to take part in the testing of a newly developed guitar tutor
application?

Yes

No

¨

¨

If you have selected yes, please provide contact details for future participation in the testing
process:

Name: ___________________________________
Address:__________________________________
_________________________________________
Telephone No: _____________________________

Thank you for taking part in this study. Your time and effort
is very much appreciated
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Appendix 4 - Storyboards
AlgorithmHome.java IF login selected
THEN load Login dialog
box
ELSE IF register selected
THEN load
Register dialog box

Algorithm-

AlgorithmIF fields are complete
THEN create SQLite query
AND
ADD user details to
database.
LOAD
MainMenuActivity.java

IF username is found
GET current_level_id
FROM database
LOAD MainMenuActivity.java
with appropriate level
access layout
ELSE IF username not found
THEN output error message

Algorithm –
IF Level 1 is selected LOAD Level1.java
ELSE IF Level 2 is selected LOAD Level2.java
ELSE IF Level 3 is selected LOAD Level3.java
ELSE IF Level 4 is selected LOAD Level4.java
ELSE IF Level 5 is selected LOAD Level5.java
ELSE IF My Progress is selected LOAD MyProgressActivity.Java
ELSE IF Practical Support is selected LOAD
74
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Algorithm –
IF Level 1 is selected LOAD Level1.java

Algorithm –
IF My Progress is selected LOAD
MyProgressActivity.java

Algorithm –
IF

Test
is
selected
TestActivtyActivity.java

LOAD

ELSE IF main menu is selected LOAD
MainMenu.java

Algorithm –
IF Level 1 Test passed is TRUE, GET user_id FROM
database, increment level_ID in User table.
Display
congratulations
MainMenuActivity.java

message

and

LOAD

ELSE Level 1 Test failed, display failure notice message and
LOAD MainMenuActivity.java
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Algorithm –
IF My Progress is selected LOAD
MyProgressActivity.java
Algorithm IF Main Menu is selected
LOAD
MainMenuActivity.java
Algorithm IF Main Menu is selected
LOAD
PracticalSupportActivity.j
ava
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Algorithm -

Algorithm -

IF Tuner is selected LOAD
TunerActivity.Java

IF Metronome is selected LOAD
MetronomeActivity.Java

Algorithm A IF button low is selected PLAY slow speed
ELSE IF button medium is selected PLAY med speed
ELSE IF button high is selected PLAY fast speed
ELSE IF Main Menu is selected THEN LOAD
MainMenuActivity.java

Algorithm IF button E is selected PLAY audio E
ELSE IF button A is selected PLAY audio A
ELSE IF button D is selected PLAY audio D
ELSE IF button G is selected PLAY audio G
ELSE IF button B is selected PLAY audio B
ELSE IF button e is selected PLAY audio e
ELSE IF button Main Menu is selected LOAD
MainMenuActivity.java
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Algorithm -

Algorithm -

IF Chord Charts is selected
LOAD
ChordChartsActivity.Java

IF Strumming Patterns is selected
LOAD
StrummingPatternsActivity.Jav
a

Algorithm IF button Main Menu is selected LOAD
MainMenuActivity.java

Algorithm IF button Main Menu is selected
LOAD MainMenuActivity.java
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Appendix 5 - Test Scenarios

Test Scenario 1
1.

Please verify that the text buttons present on the homepage can be read and
understood. Click on the Login button, and enter the test username “testuser” and
“password” as the password and verify that the user is logged in and the main menu
displays.

2.

Please verify that the text on the buttons can be read and understood. Click on the
Tuner button and verify that the tuner loads and the layout can be read and
understood.

3. Select the “E” button and verify that audio is working correctly.
4. Select the “D” button and verify that audio is working correctly.
5. Select the Main Menu button and verify that this returns you to the Main Menu

Test Scenario 2
1.

Please verify that the text buttons present on the homepage can be read and
understood. Click on the Login button, and enter the test username “testuser” and
“password” as the password and verify that the user is logged in and the main menu
displays.

2.

Please verify that the text on the buttons can be read and understood. Click on the
Metronome button and verify that the tuner loads and the layout can be read and
understood.

3.

Select the slow button and verify that audio is working correctly and the slow paced
metronome audio file plays

4.

Select the medium button and verify that audio is working correctly and the medium
paced metronome audio file plays

5.

Select the fast button and verify that audio is working correctly and the fast paced
metronome audio file plays

6.

Select the Main Menu button and verify that this returns you to the Main Menu
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Test Scenario 3
1.

Please verify that the text buttons present on the homepage can be read and
understood. Click on the Login button, and enter the test username “testuser” and
“password” as the password and verify that the user is logged in and the main menu
displays.

2.

Please verify that the text on the buttons can be read and understood. Click on the
Level 1 button and verify that the level 1 lessons load and the layout can be read and
understood.

3.

Please verify that you can swipe through the lessons with ease and that each lesson
displays correctly

4.

Please swipe to the last lesson and select the Level 1 Test button. Please verify that
the level 1 test loads

5.

Select an answer for each question and verify that it automatically moves onto the
next question when you do so.

6.

Try to move to the next question without selecting an answer and verify that a
message “Please select an answer!” appears

7.

Verify that you are taken to a results screen upon completion of test.

8.

If you have passed that test, verify that the next level unlocks for you
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Appendix 6 – Evaluation Questionnaire
Test
Case

Response

Test Case Description

Yes/No

No.
1

Successful account created

2

Successful login after account created

3

4

5

Are the objectives of the application clear and
understandable?
Do the main menu buttons display neatly in the
centre of the screen
Do the practical support buttons display neatly
in the centre of the screen

6

Does the tuner play all the audio files

7

Does the metronome play all the audio files

8

Do you feel the tuner is useful?

9

Do you feel the metronome is useful?

10
11
12

Do you feel the strumming patterns section
chart is useful?
Do you feel the chord charts section is useful?
Are the lessons in each level easy to read and
understand?

13

Are the lessons enjoyable and informative?

14

Are the lessons well-structured?

15

Are the tests challenging and enjoyable?

16

Does the restricted access of the higher levels
motivate you to study and pass the tests?
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Is the overall design of the application
attractive?
Is the design of the application attractive?
Would you recommend this app to someone

19

20

who wants to learn guitar?
Any additional comments:
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Appendix 7: Application Code
The CD ROM attached contains the source code required to compile the application.
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