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HistoryHike:
Combining Culture, Fitness and
Education to Better Mental Health



Problem Description

We face a deepening mental health crisis, observable through metrics like rising suicide rates (Hedegaard,
2018). Its causes are numerous, however, at its core lies an identifiable lack of exercise (Harris, 2018) and
disconnection from one’s surroundings (Health effects of staying at Home Too Much, no date). A key ICT driver of
this problem is addiction to social media (Ergtin et al, 2023) and other harmful digital content, which adversely
affects young people in particular.

This detachment from reality, stemming from detrimental screen habits not only increases likelihood of
depression, but also diminishes their connection to local history and culture, which | personally find to be a
great source of both emotional grounding and intellectual stimulation. Building on my experiences with fitness,
mental health, and history, | propose a solution which replaces unhealthy screen time with healthier habits
through a Software project (my chosen specialisation).

My solution is an Android app, called HistoryHike, that engages users with their surroundings and local history
through exercise. Users select nearby "quests" and are guided through historical stories in the locations they
unfolded. Quests have destinations as objectives, which are completed when reached. After completing a
quest’s set of objectives, users will be rewarded with a digital "artefact”, to provide a sense of achievement.

This gamified exercise method will enrich cultural knowledge, improve fitness, and enhance mental health by
allowing users to learn as they exercise. Studies have shown that exercise apps lead to mental health benefits
(Liu et al., 2023), and educational apps can combat depression and anxiety (Goldberg et al, 2022). Using walking
apps is recommended by relevant organisations with expert knowledge (Humber, 2023) to lower the barrier for
entry to exercise and helping users discover new walking routes..

There are numerous existing fithess apps that aim to improve mental health, but HistoryHike differs in several
ways. Apps like Pokémon GO and Couch to 5K encourage physical activity through gamification, but focus
solely on fithess without incorporating learning. Educational apps, such as Google Arts & Culture targets only
cultural learning, with no emphasis on exercise. My idea is to combine the positive effects of these apps
through promoting exercise and simultaneously educating users about local history, offering a sense of
appreciation towards their surroundings during physical activity and intellectual engagement. This combination
aims to compound the positive effects of exercise and learning, making it a holistic solution to a social
problem.

| expected that, based on prior research mentioned above, users will report positive mental health outcomes
after engaging with the project, due to the exercise and educational aspects of it. These outcomes will be
measured through user-survey self-reporting. Local histories of diverse communities will also be represented,
to ensure their inclusion with the app’s predicted mental health benefits.



Goals

Given the nature of the problem, and the solution | aim to create, certain project goals were obtained (Table 1).

Table 1

Goal

Method

(1) Create an Android application

Use relevant development tools to create an
easy-to-use app.

Ensure User Interface is intuitive, informative and
easily navigable.

(2) Model the core aspects of this software project

Obtain user stories, document requirements and
draw diagrams to understand the software
components needed for the project to succeed.

(3) Create hierarchical data structures to collect,
store and use quests, objectives and artefacts.

Apply relevant software engineering patterns for
easy development and efficient logical structures.

(4) Allow in-app location tracking and proximity
detection.

Research, obtain and apply an appropriate solution
to track location to quest objectives.

(5) Provide a method of viewing collected artefacts
from completed quests.

Create a separate Ul component within the main
app’s view to browse the user’s collected artefacts.

(6) Creation of a backend, allowing persistent
storage of user progress and application data across
compatible devices. Should also allow transmission
of data to users, for example downloading new
quests or images.

Use relevant technologies to store relevant data,
process it and provide remote read/write access to
users.

(7) Collect and use feedback from real users when
appropriate, then build upon it.

Provide a means of feedback collection and engage
in discussions with users to understand how best to
proceed, then use it to iterate the project

(8) Ensure compliance with intellectual
property/copyright law and data privacy regulations,
due to user data usage, such as feedback, account

details and geolocation.

Research data regulations when relevant in the
development process and provide security features
on the backend.

(9) Collect user comments regarding mental health
outcomes, addressing the original problem and the
project as a solution to it.

Gather user opinions on their feelings after using the
app to determine the project’s success as a mental
health intervention/ preventive measure.




Account of Related Literature

Throughout the life of my project, a very large number of literature was reviewed and referenced in my works.
Key pieces of this, along with an assessment of its relevancy is found below (Tables 2, 3 & 4).

Table 2
Category Source Credibility Suitability
Provides a deep
statistical analysis of
mental health in today’s

NCHS Data Brief. Number Government-backed study, youth.

309, June 2018 therefore very reliable. Very important for
understanding the depth
of the problem to be
tackled.

D . Investigates the impact

Social Media Addiction and |S°'e_r;-t'f'° el V‘l'”tt-e n,by of unhealthy screen

. ong-ime psycnhologica habits on mental health

Poor Mental Health: researchers (primary author | - S0 S Lo T

Examining the Mediating Naif Ergiin has beeninthe | 20° e PIAeitY

Roles of Internet Addiction field for 12 years) across :

and Phubbing multlple_ universities. Likely Useful to appreciate why

very reliable. the problem exists.

The relationshio bet N Examines the effects of

D . . - ,
& .e 4 _'O = ,'_ elwee Study published in a popular gamified exercise on
Problem phvsmgl |na<.:t|v.|tv and mental | heer-reviewed journal, making | mental well-being over
wellbeing: Findings from a it a highly credible source. time.
Research

gamification-based
community-wide physical
activity intervention

Has been cited 26 times,
indicating high reliability.

Provides confirmation of
my approach to tackle
the problem.

The Impact of Technology on
Promoting Physical Activities
and Mental Health: a
Gender-based Study

Research paper authored by
researchers at Zhengzhou
University, lending academic
credibility.

Also published by a reputable,
peer-reviewed journal source,
adding reliability.

Studies the efficacy of
technological
intervention in promoting
physical activity and its
effects on mental health
outcomes.

Suitable, as it examines
the effectiveness of my
own approach.

The Health Benefits of
Walking | BUPA

Fairly credible. Web article
written by the head of
Mental-Wellbeing at a leading
health insurance provider.

Describes the success of
my chosen method of
tackling the problem.

Helpful in corroborating
my method’s use in
tackling the problem.



https://www.govinfo.gov/content/pkg/GOVPUB-HE20-PURL-gpo105718/pdf/GOVPUB-HE20-PURL-gpo105718.pdf
https://www.govinfo.gov/content/pkg/GOVPUB-HE20-PURL-gpo105718/pdf/GOVPUB-HE20-PURL-gpo105718.pdf
https://journals.sagepub.com/doi/full/10.1177/00332941231166609
https://journals.sagepub.com/doi/full/10.1177/00332941231166609
https://journals.sagepub.com/doi/full/10.1177/00332941231166609
https://journals.sagepub.com/doi/full/10.1177/00332941231166609
https://journals.sagepub.com/doi/full/10.1177/00332941231166609
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5774736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5774736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5774736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5774736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5774736/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5774736/
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01348-3
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01348-3
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01348-3
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01348-3
https://www.bupa.co.uk/newsroom/ourviews/walking-health
https://www.bupa.co.uk/newsroom/ourviews/walking-health

Table 3

r Interf Desian
Evaluation of Mobile

Published in the highly reliable
International Journal of
Computer Science and

Greatly suitable in
providing general
direction for

Applications Network Security, designating | implementation of a
Software credibility. useful interface
Design Android Architecture Patterns | Fairly credible. Web article Very suitable. Describes
Patterns & |- MVC. MVP. MVYVM_MVI written by expert Android ways of writing
General Clean Architecture ' developers published on a maintainable and
Guidance R — non-scholarly platform. performant project code.
Android™ Development Learning resource published Highlv sui , -
o . ghly suitable in guiding
Patterns: Best Practices for by O R.e'”.y Media who are an my project’s
Professi | Devel authoritative source in develooment
professional Jeve 0pe 5 technical publications. P '
Explores different Java
Written by a Senior Lead frameworks for backend
Java REST API Frameworks | Architect, presumably quite a | APl development. Useful
reliable source. to inform choice of
resource.
What's the Difference Published by a leading cloud gggs%esr\zgg&ggz
Between MySQL and computing platform, therefore High suifabilit in '
PostgreSQL? very credible. gnh s Y
choosing a resource.
Compares Android
Resource Best Image Loading Libraries | Article written by a frontend image loading and
research or Android Analyze engineer, somewhat reliable. | caching libraries, suitable
for Android Analyzed i hat reliabl hing librari itabl
for resource choice.
Compares the features
Mapbox, OpenStreetMap or Article by a non-technical of the most popular free
Google Map CEO, low reliability. map APls. Useful to
choose which resource.
Compares features and
Google Maps vs Article written by an ease of implementation
experienced CMS developer, | for two popular map
p p - . o .
Quensireethla providing fair credibility. APls. Also useful in
resource choice.
Article by an experienced E:;:”Eaecstig;iug :y
Spring Boot Best Practices for | enterprise microservice devel% ing oroiects with
Developers researcher, giving fair a chosgn ?ezo d rce, very
Resource credibility. suitable.
Usage

Spring REST

Trusted educational resource
regarding Spring framework
REST APIs cited in academic
writing. High credibility.

Very relevant literature
for developing a Spring
REST API.



https://www.researchgate.net/publication/349087972_User_Interface_Design_Evaluation_of_Mobile_Applications
https://www.researchgate.net/publication/349087972_User_Interface_Design_Evaluation_of_Mobile_Applications
https://www.researchgate.net/publication/349087972_User_Interface_Design_Evaluation_of_Mobile_Applications
https://medium.com/droidblogs/android-architecture-patterns-mvc-mvp-mvvm-mvi-clean-architecture-cde8029b8f37
https://medium.com/droidblogs/android-architecture-patterns-mvc-mvp-mvvm-mvi-clean-architecture-cde8029b8f37
https://medium.com/droidblogs/android-architecture-patterns-mvc-mvp-mvvm-mvi-clean-architecture-cde8029b8f37
https://learning-oreilly-com.libezproxy.open.ac.uk/library/view/android-development-patterns/9780133924022/ch01.html
https://learning-oreilly-com.libezproxy.open.ac.uk/library/view/android-development-patterns/9780133924022/ch01.html
https://learning-oreilly-com.libezproxy.open.ac.uk/library/view/android-development-patterns/9780133924022/ch01.html
https://dzone.com/articles/java-rest-api-frameworks-1
https://aws.amazon.com/compare/the-difference-between-mysql-vs-postgresql/
https://aws.amazon.com/compare/the-difference-between-mysql-vs-postgresql/
https://aws.amazon.com/compare/the-difference-between-mysql-vs-postgresql/
https://medium.com/@haxzie/best-image-loading-libraries-for-android-analyzed-36b4781b4f16
https://medium.com/@haxzie/best-image-loading-libraries-for-android-analyzed-36b4781b4f16
https://solidbrain.net/blog/openstreetmap-api-vs-mapbox-vs-google-map-chose-your-map
https://solidbrain.net/blog/openstreetmap-api-vs-mapbox-vs-google-map-chose-your-map
https://www.fireplugins.com/blog/google-maps-vs-openstreetmap
https://www.fireplugins.com/blog/google-maps-vs-openstreetmap
https://medium.com/@raviyasas/spring-boot-best-practices-for-developers-3f3bdffa0090
https://medium.com/@raviyasas/spring-boot-best-practices-for-developers-3f3bdffa0090
https://link.springer.com/book/10.1007/978-1-4842-0823-6

Table 4

The Agile Coach |

Extensive knowledgebase
created by Atlassian, who are

High suitability in
correctly implementing

Methodology | Atlassian's No-nonsense a leading project management | my chosen software
Guide to Aqile Development software company, thus highly | development
credible. methodology.
Written by OpenAl, the ﬁ;grig:fi’ocrlne:r:
creators of DALL-E. Most .
. . . intellectual property and
nlsell im | cr with | reliable source for commercial use
DALL-E? | Help Center understanding the usage restrictions for these
rights of their Al-generated
images assets. Necessary to
ges. ensure legal compliance.
Documentation from the Necessary to understand
Licensing — Fonts Knowledge | creators of the fonts used in the le a”r,;y of the fonts
LSEPI - Google Fonts my app. Ensured reliability galty

and accuracy.

used in my app.

UK GDPR guidance and

resources | ICO

Official guidelines provided by
the UK's Information
Commissioner's Office (ICO),
the UK data protection
authority. Highly reliable.

Comprehensive
guidance on the legal
obligations for handling
user data under the
GDPR within my project.
Essential to ensure no
legal or ethical
boundaries are crossed.



https://www.atlassian.com/agile
https://www.atlassian.com/agile
https://www.atlassian.com/agile
https://help.openai.com/en/articles/6425277-can-i-sell-images-i-create-with-dall-e
https://help.openai.com/en/articles/6425277-can-i-sell-images-i-create-with-dall-e
https://fonts.google.com/knowledge/glossary/licensing
https://fonts.google.com/knowledge/glossary/licensing
https://ico.org.uk/for-organisations/uk-gdpr-guidance-and-resources/
https://ico.org.uk/for-organisations/uk-gdpr-guidance-and-resources/

Account of Project Work and Its Outcome

Project Planning

Previous studies (TM354 & TM254) taught the importance of correctly planning a project so that its result may
fulfil its stakeholders’ expectations as closely as possible. My HistoryHike project required meticulous planning
to balance technical challenges, user requirements, and mental health outcomes. A primary aspect of this

planning was the selection of an appropriate development methodology.

Software Project Lifecycle Model Selection

Table 5
Model Main Strengths Main Weaknesses Suitability for my
Project
Classic Clear structure between Inflexible. Not suitable due to
Waterfall stages. Risk of compounding inflexibility and risk of
delays. _ overrun during development.
Easy to understand Documentation-heavy.
progression.
Iterative Allows feedback and Still inflexible in later stages, | Low suitability. Though more
Waterfall modifications after each phase. with costly late-stage flexible than classic
More flexible than classi changes. waterfall, this methodology
ore flexible than classic -
waterfall. Lengthy iterations. lacked the ful ﬂe.XIblhty .
needed for a project of this
magnitude while working
full-time.
Prototyping Rapid development of working Risk of getting stuck Medium suitability. Can

components.

Easy to refine user
requirements.

prototyping without making
overall progress towards
finishing the project.

Risk of deploying a
non-finished feature due to
the nature of this model.

quickly create usable
components, but risks
slowing overall progress.

User-Centred
Lifecycle

Prioritises user requirements.

Can reveal new use-cases
through user interaction.

Requires diverse user
groups and significant time
to analyse feedback.

Not suitable. Too
time-consuming to gather
diverse feedback and
analyse user data.

Scrum (Agile)

Highly adaptable.

Reflective, iterative approach
reduces project risks.

Lowers project risks through
breaking development up into
small, manageable chunks
ending with a deliverable.

Requires careful time
management to prevent
scope creep.

Depends on some level of
user feedback throughout
the lifecycle.

Most suitable. Provides
extreme adaptability, clear
progress tracking, and
manageable levels of user
feedback make it ideal for
my project needs.




Given the demands of my schedule, including study, full-time work, and potential unforeseen events,
adaptability was the main deciding factor in selecting a lifecycle model. All models had their merits, however
Scrum (with its iterative nature and focus on flexibility) was the best fit, though | chose to hybridise it with
aspects of the more traditional waterfall models by emphasising documentation early in the development
process. The idea here was that, through appropriate early planning, | would be able to provide an effective
foundation for my project.

Adopting Scrum on my own had its drawbacks. For example, it meant adopting multiple roles: the Product
Owner, who logs and prioritises tasks via a “product backlog”; the Development Team, who executes said
tasks; and the Scrum Master, who eliminates distractions and ensures overall adherence to Scrum practices.
Usually this separation of team member concerns is a benefit to Scrum users, providing effective and focussed
project collaboration, however that was not the case for me as a solo developer. The heavy reliance on regular
feedback was also a hurdle, due to scheduling availability. Finally, Scrum’s iterative nature based on said
feedback can result in scope-creep, as users identify non-functional requirements and additional features
which may not have been previously considered.

With these downsides in mind, Scrum has many benefits which made it suitable for this project. Firstly, it is
highly flexible. This, in part, comes from the product backlog, which dynamically tracks finished work and work
to be done. The backlog is revisited and amended often throughout development, providing this adaptability.
Scrum implements Agile’s core idea of Sprints, whereby the entire Scrum team engages in regularly timed
development sessions, ending with a Sprint Review. During this review, team members visit the product
backlog and plan work upon its items, as well as reflect on previous ones with user feedback. Each Sprint also
finishes by providing a deliverable— something tangible to add to the overall project— providing good tracking
on the work already done and what remains. In my case, | reflected on progress made and tasks to be done at
regularly timed intervals on my own. Sprints were also planned to provide Minimum Viable Products (MVPs) as
deliverables upon completion as often as possible, which was then reviewed by my userbase.

Scrum also implements the idea of a Daily Scrum (Rehkopf, Scrum Sprints: Everything you need to know). With
this, team members discuss work for the day ahead, what may hinder them and how to overcome this. For my
project, this daily reflection was done alone and involved heavy reflection into progress on backlog tasks, on a
more modular level than Sprint Reviews.

Due to the above, | found that adopting a Scrum approach is clearly best. A key characteristic of Scrum, as an
implementation of Agile, is a focus on “Working software over comprehensive documentation”. While | (for the
most part) adopted Scrum principles, | also generated a large amount of initial structural documentation prior
to creating my software, to guide me through the development process. Thus, my approach is best described
as “Scrum-like,” through applying Agile principles but with necessary adjustments for my situation.



Software Design Pattern

After deciding on a lifecycle model for my project, the next step was to choose an appropriate software design
pattern with which to create my application. According to Phil Dutson’s work, the Android platform is
particularly well-suited to a Model-View-Controller (MVC) approach (Dutson, 2016), whereby an application is
divided into three core components:

Model: Manages the data and business logic of the application, independent of the UI.
View: Handles the presentation layer, displaying data and sending user actions to the controller.

Controller: Acts as the intermediary, managing interactions between the View and the Model, handling
user input, and updating the View with new data.

This separation ensures that each component focuses on its specific responsibility, simplifying development
and maintenance by isolating changes to one part of the codebase. There exists, however, other design
patterns which also promote maintenance through separation of concerns and clearly defining system
architectures. Some of these include:

Model-View-Presenter (MVP): Similar to MVC, except the Presenter takes on a more active role in
managing the Ul logic. The View is passive and simply reflects what the Presenter tells it. This pattern
requires more development time, due to increased complexity and adding a whole new layer of
abstraction through the introduction of a presenter layer (Dashwave, 2023). Because of this, MVP was
not well-suited to my project.

Model-View-ViewModel (MVVM): In this pattern, the ViewModel handles most of the logic and interacts
directly with the Model, exposing properties to the View. MVVM can be used with Android’s Data
Binding library, making the Ul automatically update in response to data changes (MVVM (Model View
Viewmodel) architecture pattern in Android 2022). This pattern is most well-suited for software systems
which deal with large amounts of data (Dashwave, 2023) and requires the generation of large amounts of
boilerplate code before real development can begin- both of these qualities made this pattern less ideal
for my project, which aimed for rapid development and maintainability through simplicity.

Model-View-Intent (MVI): This is a more reactive, Android-specific approach, which treats the user
interface as a function of the application’s state. User interactions are modelled as Intents, which
trigger state changes, making this pattern suitable for apps that require a strong flow of user interaction
and state management, as mine is. This, however, comes at the cost of much added complexity and
verbosity to the overall codebase (Gazzah, 2020).

Considering this, | chose MVC for my project due to its simplicity and clear separation of concerns, making it
an ideal fit for the structure of my app, where user inputs (such as navigating through quests and collecting
artefacts) need to interact with data and be reflected in the Ul, without sizable data processing or introducing
unnecessary complexity.



Resource Research

My studies relating to software projects (TM354 & TM254) emphasised how correctly identifying resources and
risks in reference to achieving a project’s goals are often the guiding success factor. With this in mind, some
research to select necessary resources was required, in order to complete my project’s goals. This was
undertaken at the beginning of my project, with some of this research process highlighted below.

| already had extensive prior experience with many appropriate resources, so their suitability for this project
was already known. Examples of such resources are:

o Git.

o A Version Control System (VCS) essential for managing a project of this magnitude. Git offers
complex project management through iteration and branching, providing crucial flexibility for my
Scrum-like approach. | have extensive experience with GitHub, where my project repository is
hosted.

e Canva.
o Interface prototyping is necessary for a mobile application with such a rich feature set as this
(Samrgandi, 2021). | decided to use Canva, a powerful, free design tool | have used many times
before.

e Spring Boot.

o Regarding a backend web-API framework, | knew that Java would be my language of choice. It
is the one which | have developed most of my University work and personal projects with,
however how to go about creating the APl was an important decision. To speed up
development, there are many ready-to-use frameworks which are available. This powerful Java
framework streamlines building a fully-featured REST API with integrated security features,
essential for transferring and processing application data while considering LSEPI concerns like
data privacy and legal compliance. Spring Boot excels in automating configuration tasks,
enabling rapid deployment of secure and capable APIs (Garcia, 2023). Given my prior
experience with this framework and through consulting some of my chosen literature, | was
confident in its suitability for my project.

e Physical Android device.
o Due to geolocation features, real devices were necessary for realistic testing. | have multiple at
my disposal, as do my users.

Regarding the resources | needed guidance with, | consulted development forums and expert articles, to get
advice from professionals who solve similar problems as part of their role. A primary decision to make was a
choice of database system. In my professional and academic life, | have used a range of database
technologies (such as MongoDB, SQLite, MSSQL & PostgreSQL). Due to this, | was unsure how best to
proceed, but | knew that | at least needed a relational database, to appropriately represent the hierarchical
relationship between quests and objectives. To decide, | considered Table 6 (on the next page).



Table 6

PostgreSQL MySQL
Advanced features with feature-rich, but #1 choice for enterprise applications worldwide,
complex, syntax. such as Shopify and Uber (PostgreSQL vs mysql -

difference between relational database management
systems (RDBMS) - AWS, no date).

Faster than MySQL, with 62.5% less time per Highly scalable and reliable (PostgreSQL vs mysql

query, however both are under 50ms when - difference between relational database management

tested (Musgrave, 2024). systems (RDBMS) - AWS, no date).

Outperforms MySQL with write-heavy workloads. | Outperforms PostgreSQL with read-heavy
workloads.

Complex learning curve (PostgreSQL vs mysql - Simple installation and deployment, compared to

difference between relational database management PostgreSQL
systems (RDBMS) - AWS, no date)

Given Table 6, | decided MySQL was most suitable. While PostGres (pSQL) is more performant, my
application’s database features were relatively simple, negating any performance observations between the
two. pSQL is also very powerful and versatile, however this was irrelevant in my case, due to the simple
backend features mentioned previously. MySQL is noted for its ease-of-use and simplicity in installation, which
| deem most important. It also outperforms pSQL in terms of reads, which is the most used transaction in my
project. | also already had some experience using MySQL, giving me a headstart in using this technology.
Therefore, MySQL appeared to be the best choice.

Another careful consideration to make was between the two leading map APIs, OpenStreetMaps (OSM) and
Google Maps, to display user and quest/objective locations. As both of these APlIs are free at my predicted
usage level and provide the ability to mark locations, other factors were more important. A key element of this
decision was whichever AP| had more available documentation, usage and discussion online, which Google
Maps had more of each. Another was accuracy, which Google Maps beat OSM in, with 99% worldwide
coverage (Dovhal, 2023). One advantage to OSM is that their maps and location pins are highly customisable
(Google Maps vs. OpenStreetMap, 2023), but this is also a downside in my situation as it requires much
configuration before use, impeding project progress. | found that Google Maps’ default look certainly sufficed.
For these reasons, | chose Google Maps.

A final technical resource decision was how best to implement Geolocation, a task | had attempted previously
within an Android context. For this, | mainly considered: ease of use, accuracy and tracking update frequency.
In my research, | found that Google Play Services FusedLocationprovider APl was the best choice, in all three
categories, as explored below.

For best accuracy, this API provides location updates using a combination of available GPS, Wi-fi and mobile
network data (Munusamy, 2023). Providing appropriate update frequency is achieved through simply configuring
a single parameter within this API. Finally, ease of use is incredibly accessible. One must simply add Google
Play Services as an Android Studio dependency, add the appropriate permission request to my app then
define a LocationCallback() into an Android activity or instantiate a FusedLocationProviderClient object and
call its getLastLocation() (Fused Location Provider APl | Google For Developers, no date). By comparison, the other
major Android geolocation method is LocationManager, which requires a far more complex set-up process and
only uses GPS by default, with a more difficult to use interface. The only advantage LocationManager has is
that it does not require Google Play Services (LocationManager | Android Developers, no date) and can therefore
run on all Android devices, however | intended to eventually distribute my app on the Play Store, so this
advantage was irrelevant. Also, during development, my application’s installation file (.apk) was directly
distributed to users, also negating the need to avoid Google Play Services.
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Resources Used

After performing the above research, the below resources were identified— along with how they were used and
acquired.

Software Resources:
e Android Studio, with Android and Java SDKs, to develop the application front-end.
o Free download.
Cloud server, for hosting a Web API backend.
o Already owned a cloud hosting package for personal projects containing a Virtual Private Server
(VPS).
e Cloud MySQL database service, to store user details and app data.
o Included in my hosting package.
e Design prototyping tool, to design UlI.
o Free online tool: Canva.
e Software board, to facilitate the product backlog.
o Free online tool: Miro.
e JUnit, to test project features.
o Used JUnit as it is a fully featured, industry-standard Java unit testing library, integrated with
Android Studio.
e Geolocation service, to provide the core function of the project.
o Implemented the Google Play Services built-in FusedLocationProvider class.
e Appropriate backend API framework or language.
o Used Spring Boot, due to its capabilities, ease of configuration (Garcia, 2023) and previous
experience with it.
e Map provider to display user location and quest objectives.
o Obtained a free key and integrated Google Maps API.
e Git, with GitHub, to: document/record progress; and provide a means of reverting to previous versions.
o Used a GitHub account and valid SSH keys to access remote repositories.
e Google Play Console account, to allow distribution of my Android app.
o Created a Play Console account and can later pay the $25 fee to publish my project once
LSEPI is fully addressed (see Table 16 on page 39) as the Play Store is the easiest for
subsequent users to access and install apps from.

Physical Resources:
e External stakeholders (users) for feedback and testing.
o Obtained through personal relationships.
e Physical Android device, to test and use the app at all stages.
o Already owned two Android devices and all of my users have Android devices on Android 13+.
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Project Completion Risks

An important step to success in managing an IT project is risk identification and mitigation, as all of my related
Open University studies have taught. A number of risks were initially identified at the beginning of project
development, once resource research was underway. They are found below, along with how they could have
been, or were, mitigated.

Underestimation of time needed to complete tasks or learn/improve skills.
o Medium likelihood, high impact.
m Mitigated by revising and/or decreasing project scope. This will be reviewed during the
regular daily scrums and at the end of sprints.

e Low user availability when required.
o Low likelihood, low impact.
m Mitigated by reaching out to others to provide feedback.

e Overestimating my availability.
o Low likelihood, high impact.
m Mitigated by revising the project schedule to accommodate for delays during scrums and
at the end of Sprints.

e Project management issues, such as scope creep:
o Medium likelihood, medium impact.
m Mitigated by revising and/or decreasing project scope at the end of each Sprint.

e Legal and Intellectual Property Infringement (on artefacts used):
o Low likelihood, high impact.
m Mitigated by reviewing that artefacts | use are not copyrighted, or are made legally
distinct/ declared as “inspired by” the real artefact.

e Loss of work undertaken (for example, disk failure on development computers):
o Low likelihood, high impact.
m Mitigated by regular use of version control.

e Low suitability for tools/resources chosen:
o Medium likelihood, high impact.
m Mitigated by reviewing progress made and problems encountered throughout the project
lifecycle. Should issues be discovered, they’ll be addressed by reading other suitable
tools.
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Major Tasks and Subtasks, With Schedule

An important step to success in most software development projects is having a clearly defined work schedule,
with tasks set at an appropriately granular level. The creation of such a schedule was crucial for me, as
planning project development alongside full-time work and other life commitments is a difficult task. By defining
such a schedule containing tasks and subtasks, | was able to monitor progress effectively as | moved through
my project.

In Scrum, task completion is assessed at the end of sprints. My sprints ran every 14 days, with the task
marking Sprint completion highlighted like this. MVP creation, highlighted like this, usually occurred at the
end of a Sprint. To stay Agile, there was at least one MVP per development phase, allowing iterative
development upon user feedback (Samrgandi, 2021). Product-related major tasks were colour-coded between
my product backlog and schedule, to track progress at a glance.

Since my approach was Scrum-like (rather than concrete Scrum), | deemed the creation of a general project
schedule necessary for success. Usually, due to the Agile tenet of “Responding to change over following a
plan”, such a schedule may be amorphous and loose overall (Drumond, no date). This was not totally the case
for me and it was only in very extreme circumstances when | deviated too far from the schedule, such as when
| identified the need for MVP creation and then swapped two of my development phases. Due to this
Scrum-like model | adopted, some sprints ended early throughout development and some later, depending on
product backlog jobs completion and user feedback to work on. This emphasises my approach’s flexibility and
its suitability to both my study situation and specific project.

To track which goal each major task addressed, it was noted at each major task the goal which it contributes
towards solving. By the end of my project’s development, all project goals had been addressed.

13



Table 7

First Phase
Major Task Subtasks Time Per Subtask | Subtask
(in days) Start Date
System - Create user stories 2 16/02/2024
Modelling
- Formally describe system requirements 2 18/02/2024
(Goals 2 & 3)|| . Create product backlog, a key feature of Scrum 1 20/02/2024
project management (Rehkopf, no date).
3 21/02/2024
- Create an analysis model detailing the classes
within the system 4 24/02/2024
- Design the overall user interface
Total | 12 Days Ends On | 28/02/2024
Project - Install Android Studio. 1/3 28/02/2024
Setup C J Android proj 1/3 28/02/2024
(Goal 1) - Create a new Java Android project.
- Set up a version control system on the project. 1/3 28/02/2024
Total | 1 Day Ends On | 29/02/2024
Google Maps | - Obtain Google Maps API key. 1 29/02/2024
And G _ 03/
Geolocation | - Add Google Maps to the project. 2 01/03/2024
- Implement a basic initial map view displaying 3 03/03/2024
(Goal 4) the user's current location.
- Test the map and geolocation on a real Android 5 06/03/2024
device, then resolve any issues identified.
Total | 11 Days Ends On | 11/03/2024
TM470 - Finalise TMAO1. 5 11/03/2024
TMAO01
Total | 5 Day Ends On | 16/03/2024
Estimated Time: 4 Weeks, 1 day
Small Break | - Complete other modules’ remaining demands 14 18/03/2024

(TMAs).
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Table 8

Second Phase

Final App - Create state diagrams 2 01/04/2024
Analysis
- Review state diagrams, analysis model and product 1 03/04/2024
backlog.
(Goals 2 & 3) 1 04/04/2024
- Make changes if required.
Total | 6 Days Ends On | 05/04/2024
Implement | - Implement the map interface with a quest navigation menu 5 05/04/2024
Main Ul and Begin impl ting th lysis di b ting J 2 10/04/2024
. - Begin implementing the analysis diagram, by creating Java
Game Logic classes in an MVC pattern, with the fields as specified
y 9y - Implement main game Model object methods (such as 3
(Goals 2, 3, 4 | - Implement mai Model object method h 3 12/04/2024
& 5) populating quests’ objectives or completing an objective).
- Implement main game View object methods (for instance, 5 17/04/2024
populating the map with objective markers).
- Implement main game Controller methods (for example, 5 22/04/2024
checking user proximity from location).
Total | 6 Days Ends On | 27/04/2024
Test Game | - Unit test core model methods, resolving identified issues 4 27/04/2024
Logic
- Unit test core controller methods, resolving identified 4 01/05/2024
issues
(Goals 3, 4 &
5) - Unit test view methods methods, resolving identified issues 4 05/05/2024
- Test Application on real device. 2 09/05/2024
Total | 6 Days Ends On | 11/05/2024
Small Break | - Write and finalise another module’s EMA. 10 11/05/2024
TM470 - Finalise TMAO2. 7 21/05/2024
TMAO02
Total | 17 Days Ends On | 28/05/2024
Estimated Time: 7 Weeks, 6 days
Small Break |- Complete other modules’ final demands (Revision and 14 28/05/2024

exam).
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Table 9

Third Phase

Implement || - Implement MVC approach to artefact collection and storage. 4 11/06/2024
artefact
. - Create a view to browse earned artefacts stored. 3 15/06/2024
collection
- Test all app functions on a real device (At this point, the app
(Goals 3, 4 || stores and processes all data locally). 4 18/06/2024
& 5)
- Resolve any issues identified. 3 22/06/2024
Total | 14 Days Ends On | 25/06/2024
Small Break | - Go on holiday to Spain 5 25/06/2024
Cloud - Design database schema for backend from the analysis 2 30/06/2024
Database | Model.
Setup - Deploy the database in-cloud. 2 02/07/2024
(Goal 6) | - populate database with initial application dataset. 1 04/07/2024
- Test the live database behaves as expected with manual 4 05/07/2024
queries. Amend the schema if otherwise.
Total | 9 Days Ends On | 09/07/2024
Small Break | - Visit and stay with family for a while. 3 09/07/2024
Database || - Set up Spring boot Project and configure database access 1 12/07/2024
CRUD API
- Create appropriate Object-Relational-Modelling 1 13/07/2024
(Goals 6) - Create CRUD operations to interact with database 2 14/07/2024
- Create API Endpoints for front-end access to these 1 16/07/2024
operations
- Unit test the API locally and resolve any issues. 3 17/07/2024
Total | 9 Days Ends On | 20/07/2024
TM470 - Finalise TMAOQ3. 7 20/07/2024
TMAO03
Total | 12 Days Ends On | 27/07/2024

Estimated Time: 6 Weeks, 2 days
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Table 10

Final Phase

Live API - Deploy the API in-cloud. 1 27/07/2024
(Goals 6) - Test the .Ilve API, fix any deployment related issues and 2 28/07/2024
redeploy, if necessary.
Total | 5 Days Ends On | 30/07/2024
API Integration | - Create HTTP app methods to interact with the REST API 2 30/07/2024
(Goals 1 & 6)
- Integrate these with the app’s existing functions to 3 01/08/2024
populate app data from the remote server
Total | 6 Days Ends On | 04/08/2024
Secure the - Implement basic JWT authentication. 2 04/08/2024
REST API
- Deploy and unit test the API in-cloud. 2 06/08/2024
(Goal 6) - Resolve any deployment/development issues as 5 08/08/2024
discovered.
Total | 11 Days Ends On | 11/08/2024
In-app - Create a login screen layout, following initial design 2 13/08/2024
Authentication || specification.
(Goal 8) - Implement registration/authentication methods following 4 15/08/2024
MVC principles.
Total | 6 Days Ends On | 02/09/2024
Integration - Test all aspects of the app, frontend and backend, 5 20/08/2024
Testing together in conjunction
- Resolve any identified issues. 6 26/08/2024
TM470 TMAO3 | - Finalise TMAO3. 7 02/09/2024
Total | 12 Days Ends On | 16/09/2024

Estimated Time: 6 Weeks, 2 days
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User Stories

To obtain initial system requirements in a Scrum manner, | discussed expectations with my users (Appendix

A), contributing towards goal 7 from Table 1, page 2. Taking LSEPI guidelines into consideration, all users’
anonymity was preserved and informed consent was gained for participation (Appendix B), after being briefed
on the project’s purpose. All users were treated with due respect and valid understanding of their expectations

was confirmed before being translated into succinct user stories.

These discussions are summarised, as user stories:

As a registered
user, | want to...

edit rns‘t
accoun
getails to keeP |
rson a‘l \

information \
up to 42
.

I
AS a new user,

| want to...

create an
account tO
keep track of |
my quests
P

and artefacts: \

-
As a user, |

want to...

view My w;’fh’;t“@ app
real-time . e Ut severe
Jocation on the | i amance |
n:ap to navigate | 555 ;;: Oha |
uest | y ear old |
w\:;ﬁ:ii?es. Android device, |
i | |
B —
be able to
) of easij|
view a map' - A%
surroundings | dOWnIoa g |
tofindnea®y | andjng . |
quests an Ill t e ap I|I
navigate \ P. |
thro‘ugh them T — —— |II
[ .
— be guided
rough a series |
browse and t:f Obi?gctwes on |
Sefect quests ap to
based on | the map
historical | complete 3 |
events quest. |
|

nNear meto learn |
and exercise. l

pan and zoom
the map to
better
understand
my
surroundings.

Figure 1 - User stories

view my
collection of
artefactsina
virtual museum
to track my
achievements.

finish a
quest |
started

while
offline.

receive a digital
artefact upon
completing a
quest to mark

- n1y
achievement,

view my
real-time
location on the
map to navigate
towards quest
objectives,
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Requirement Elicitation

TM352 teaches that, to successfully enact a software solution, aspects of the solution must be broken down
into requirements (both functional and non-functional). Requirements can be considered the “how” to the
“‘what” set by a project’s goals, meaning that requirements should be specific in describing by what means a
project goal is met. By formally stating these, a software project can become focussed on delivering its
stakeholders’ expectations accurately.

Translating my abstract Agile/Scrum user stories into more formal requirements, | found the below, which
assists in meeting goal 2.

Functional Requirements

Table 11
Functional Functional Requirement Name Functional Requirement Description
Requirement
Number

FR1 User Account Management Users shall be able to register, log in to and manage their own

accounts.

FR2 Mapping Users should be able to see their surroundings as a manoeuvrable,

two-dimensional map..

FR3 Geolocation The user’s position will be superimposed onto the map (FR2),

allowing them to navigate towards certain locations.

FR4 Quests Users will be able to browse nearby historical events, select one,
then navigate through a set of points on the map (FR2) to reach
certain objectives or destinations, before completing their quest.

FR5 Artefact Collection Users shall be rewarded upon completion of the quests from FR4 by

receiving “artefacts” representing their achievement, modelled after
historical events. They can then view these in their “museum”, which
is a collection of artefacts.

FR6 Compatibility Users should be able to use this app on a range of Android mobile

devices, not just the newest OS version.
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Non-functional Requirements

Upon my project’s initial conception, | had planned to introduce Augmented Reality capabilities to the app, to
provide a further sense of achievement for my users upon obtaining a historical artefact. This, however, was
discussed with users (Appendix C) upon the second development phase of my schedule and this
non-functional requirement was deemed unnecessary for my project timeline.

The ability to remove such an early conceived feature is testament to my methodology’s aptness for
developing this project. The flexibility of my Scrum-like approach means that this could be revisited and added
some time after EMA submission, following further user discussions and iterative development.

Table 12

Non-Functional

Non-Functional Requirement

Non-Functional Requirement Description

Requirement Name
Number
NFR4 AR(AugmentedReality)
8 it
NFR2 Usability Users should be able to browse all app components easily.
NFR3 Performance The app should not struggle to run smoothly on supported devices.
NFR4 Offline Access Users should be able to continue a quest without an active internet
connection
NFR5 User Data Compliance User data should be stored and used to comply with data privacy
laws, especially location data.
NFR6 Historical Accuracy Historical data should be as accurate as possible.
NFR7 Intellectual Property Since there may be ownership involved with certain historical items,
Compliance care should be taken to ensure no copyright breaches take place.
NFR8 Cultural Diversity The histories given should reflect local communities of all forms.
NFR9 Enjoyability Users should self-report that: they enjoyed using the app; they

experienced encouragement to exercise and learn; they
experienced improved mental health results from this.
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Product Backlog

In Scrum project management, product backlogs outline individual tasks and subtasks that are complete, in
progress, or awaiting action (Rehkopf, no date). This organisation technique has allowed me to dynamically
adjust and allocate tasks as needed throughout development. My approach, although Scrum-like, follows a
well-defined project schedule, so my backlog has remained largely static during development phases, with
only minor changes in which subtasks shall be completed before others.

However, using such a backlog enabled adaptability, allowing task engagement outside of my defined
schedule, if necessary (such as when a task took longer and was not a prerequisite for others).

Final Phase Backlog 11 In progress | 2 Done | 25

Deploy the APl in-cloud Unit test core controller methods Implement MYC approach to artefact

_ collection and storage

A J Implament Artefact Collect...

Test the live AP and fix Unit test view methods methods ¢ \
deployment/implementation issues _ Resalve any app issues identified

Iralesrriene Artelfac) Collact.,,

'8
..

Create HTTP methods to interact Test all app functions an a real
with the REST API device

Implement Artefact Collect.
Integrate HTTP APl requests with Create a view to browse earned
app's existing functions artefacts

Implement Artefact Collect...

APl Integration

Implement basic [WT authentication Design database schema

Claud Catabass Setup

Secure the AP k J

Figure 2 - Working product backlog

Figure 2 contains a snippet of my backlog during the final development phase, showing the categories
denoting a backlog item’s status.

All backlog cards map directly to a subtask on my schedule and were colour-coded, labelled and categorised
according to their associated major task.
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System Modelling
Analysis Model

TM352 analyses the utility in system modelling, an aspect of more traditional, waterfall-oriented lifecycle
models. The most core of these system modelling tasks is the creation of an Analysis Model, where the
classes and objects of a system are described alongside the interactions between them. Most Scrum projects
neglect this stage, as it emphasises “Working software over comprehensive documentation” and “Responding
to change over following a plan” (Rehkopf, no date), however | decided that this was a necessary step for my
project’s development to succeed. | believe that, through providing such a concrete specification, | was able to
guide my project’s development successfully.

Below (Figure 3) is my final analysis model, created according to my initial schedule estimate and later
amended upon future Sprint completion with time availability due to underestimation of certain tasks’ time
requirements. This analysis model underwent multiple iterations from its initial conception upon Sprint reviews.
For example: as previously described, augmented reality capabilities were dropped from artefact viewing;
association multiplicity between User and Map were amended from 0..* - 0..1, as clearly each user can be
associated with one and only one map, not 0 or one; a resourceURL field was added to Artefact to provide a
way of retrieving the resource for an Artefact, that is to actually access the artefact asset image.

Geolocation

= longitutde: double
1 1| - latitude: double

» updatePosition()

1.1 Museum

1..1| = antefactCollection: List<Artefact=

1.1 I‘H— = viewCollection()

User » viewArtefact{Artefact artefact)
+ userlD: int 1.1
+ email: String
= password: String
» firstName: String 0. *
» surname: String -
Artefact
» register{String email, String password, String firstName, String surname)
» login(String email, String password) « artefactlD- int
* changePassword(String newPassword) = name: string
* changeMame(String newfirstName, String newSurname) « description: String
» questOrigin: String
* resourcelJRL: String
1.1 1.1
Quest
1.1 * questiD: int
Map = title: String
11 « description: String
" |- quests: List<Quest> 0..%| - startingPoint: Objective
.1 + questPath: List<Objective= 0.*
= questOrigin: String
» startQuest()

» completeQuest()
- cancelQuest()
- updateCumrentObjective()

1.1

1.*
Objective

* latitude: double

* longitude: double

» description: String

«» completionStatus: boolean

» setCompletionStatus()

Figure 3 - Analysis Model
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TM352’s studies showed that loops in analysis model associations can lead to infinite loops between
objects/classes during implementation, causing crashing or degraded software performance. Addressing these
issues clarifies the system design, maintains state consistency, and facilitates testing. To break my loops, |
defined the below constraints:

e A User may have only one active Quest at any time. When startQuest() is run, any inactive quest
objects are destroyed. Inactive quests are recreated when cancelQuest() is run on the active quest.

e A User's Museum may only contain Artefacts from completed Quests. Users cannot possess an
Artefact unless it has been earned through Quest completion.
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State Diagrams

To conceptualise my application's control flows, | created state diagrams for two core components: Objectives
and Quests. These diagrams depict the lifecycle of the application's most important features, including state
descriptions and transitions managed by methods.

e Objectives:

Objective objects are fairly simple, with a fixed latitude and longitude
location (not shown in figure) and a completion status. As objectives’
location constants cannot be amended after creation, this completion
status completely encapsulates an objective’s state and is therefore the
only attribute modelled here. It is managed through a single method in a
linear way, an objective cannot be incomplete after it has been
completed- that is, a user cannot un-visit a location.

|' ] MotCompleted -\'|
|

|.\Objective is not yet completed |

setCompletionStatusitrue)

- y -
|'/ Completed "|

|.\Objective has been completed ,|

Figure 4 - Objective class state diagram

e And Quests:

Quests are slightly more complex, as they have four
states that follow a logical flow. A quest begins in a
not yet attempted state, then moves to an in-progress
state. Finally, a quest can either be completed (once
all its constituent objectives are in the Completed
status) or cancelled.

|' ] MNotStarted -\'|

|_\Quest has not been started _,|

startQuest()

y
|'/ InProgress "|

|_\Quest is currently being undertaken ,|

completeQuest() “cancelQuest()

[ Completed \‘| [ Cancelled \‘|

|_\Quest has been completed ,| |_\Quest has been cancelled ,|

Figure 5 - Quest class state diagram
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To ensure development of a robust, maintainable and versatile system, software engineers follow SOLID
principles when designing and implementing a project (as all my programming-related University modules
have taught). | respected these standards when conceptualising and developing my system in the following
ways (Garcia, 2023):

e S: Single Responsibility Principle
o Each class in the system has one clear responsibility. For example, the Quest class handles the
logic specific to quests, while the Artefact class manages artefact-related functionality. This
makes the system easier to maintain and extend.

O: Open-Closed Principle
o The system’s core components, such as Quests and Objectives, are designed to be open for
extension but closed for modification. This ensures new quest types or objectives can be added
without breaking existing code, promoting stability while adding new features between
Sprints/development phases.

L: Liskov Substitution Principle
o Subtypes, such as specialised quest types, could replace their base types (Quest) without
affecting the overall system behaviour. This ensures that the system remains flexible and
interchangeable. Currently, there exists only one type of quest, however the system has been
designed in such a way that permits for object inheritance. This allows the possibility of
subclasses of existing objects to exist in future iterations, post-EMA submission.

I: Interface Segregation Principle
o All system interfaces were designed to be specific to the needs of classes which interact with
them. For example, if a View only needs to display artefacts, it doesn’t depend on methods
related to quests or objectives. This keeps my system efficient and maintainable through loose
coupling.

D: Dependency Inversion Principle
o High-level modules, like the Controller in MVC, depend on abstractions (interfaces) rather than
concrete classes. This makes the system more flexible and adaptable to changes, such as
switching how artefact data is retrieved without altering the controller logic.
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User Interface Design

When designing a complex application such as this, the views and interactions a user has with it are very
important, and so | have used the paper "User Interface Design & Evaluation of Mobile Applications" by Najwa
Samrgandi to guide my presentation development.

A formative idea from Samrgandi’s paper is the emphasis on User-Centred Design (UCD), which suggests that
every element in the application should be tailored to enhance the user's experience, ensuring simplicity and
clarity in the interface design (Samrgandi, 2021). By adopting this approach, | have ensured that HistoryHike’s
Ul maintains intuitive and logical, including labels and icons where appropriate. Samrgandi also advocates for
iterative design, where user feedback plays a critical role in refining the Ul. This is a core idea of my lifecycle
model and was particularly useful during my design and development of the project’s Ul, as | integrated real
user feedback to improve design clarity and deliver value to users. | also used this feedback to incorporate
another of Samrgandi’s techniques, cognitive walkthroughs (Appendix D), discussed later.

In meeting FR1 from Table 11, | designed the account-related Ul screens (Figure 6).

HistoryHike

: : Museum
HistoryHike C

FIRST NAME

SEEK. FIND.
CONQUER.

EMAIL ADDRESS

PASSWORD

LOG IN

Forgot your passw

REGISTER NEW
ACCOUNT

Figure 6 - Account Ul screen designs

The third screen, showing account editing, is only accessible once logged in to a valid, registered account on

the app.

SURNAME

EMAIL ADDRESS

PASSWORD

CONFIRM PASSWORD

REGISTER YOUR
ACCOUNT
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In Figure 7, you can see some interfaces for my applications main functions, working towards the functional
requirements from Table 11 as annotated.

HistoryHike  HistoryHike  HistoryHike
® :

3

My Museum

-*1
ER@éFRS

- O

_ o .
Nearby Quests Account

SRl Il My Museum

adipiscing elit. Mauris malesuada nunc ut
sem tristigue, vel vehicula massa
malesuada.

Quisque aliquam 0.6 Miles|

Mullam interdum wenenatis conseguat. In
hac habitasse platea dictumst. Nulla
wviverra suscipit dolor sit amet aliquet.

Morbi elit dui 1.5 Miles

in ultrices dui suscipit. Phasellus dapibus
rhoncus mi, quis scelerisque lectus varius
quis.

Ut mattis enim un 1.8 Miles

Cras ultricies, lorerm ac rhoneus maximus,
leo nibh facilisis eros, non suscipit leo
libere at magna.

Nunc bibendum 3.4 Miles

Mam eu guam vestibulum, aliquet arcu
lquis, rhoncus nisl. Donec sed nisi nisl. Sed
id pulvinar felis, sed tempor felis.

Neque porro 3.4 Miles

Sed efficitur quis urna eget rutrum. Mauris
sit amet dui mattis purus hendrerit.

Figure 7 - Quest/artefact-related Ul screen designs

A core principle of UCD, and Scrum, is user interaction throughout development, to obtain and take on board their
feedback with regards to the interactions with the application, which is fundamental to an application’s success
(Samrgandi, 2021). Taking an approach as Samrgandi advises, | took feedback from 4 of my users on the above
design to iterate upon, contributing to project goal 7 from Table 1 (page 2). These were then incorporated into the
final, finished product. A summary of this below, in Table 13, alongside the agreed solution to issues raised:

Table 13

Feedback Solution

Seeing the distance from a quest in the quest list Implement a clickable interface on quest items in this menu to
is unnecessary and not the best way to browse take the map to the quest’s starting location (and other
which is nearest. Lacks context from surroundings. | objectives when currently doing a quest).

It's unclear, when just looking at the design, Perform cognitive walkthroughs (Samrgandi, 2021), whereby
exactly how everything works. | might need to users and | run the app with the implemented design and
explore how the app works when first using it. discuss it together (Appendix D).

Artefact icons take up a large amount of screen Lower the size of artefact icons when viewed as a collection and
space. provide a means of viewing it as a larger image.
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Project Development
MVC Implementation

In its current stage, my application classes looked as shown
1ple.historyhike in Figure 8. Concerns between application and display logic

- have been separated, as recommended by industry
ApiController best-practices (Dutson, 2016).

MuseumController
This class structure demonstrates adherence to SOLID

principles through ensuring classes have a single,
clearly-defined responsibility (Garcia, 2023).

model

Within my approach:

Model classes hold and transform application data, View
classes contain and display presentation logic and Controller
classes provide user interaction with the underlying model
and update View classes.

eteDialogFragment

Figure 8 - Android app project structure

Phil Dutson‘s work (Dutson, 2016), advises adhering to the pattern in Figure 9 with Android development. |
ensured my object interactions follow this pattern. This ensures that the Interface Segregation Principle of the
SOLID principles are followed, clearly separating concerns, increasing modularity, and improving
maintainability/readability.

View
Presentation

[ Model ](_[ Controller ]
Data Logic

Figure 9 - MVC Interaction diagram (Dutson, 2016)
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Unit Testing
In all of my previous studies, | have researched the importance of testing software solutions. Doing so
ensures: proper functionality (in line with expected requirements); quality solutions; robustness; and facilitates
maintenance. With this in mind, | tested my application’s various functions to verify its utility.

Using JUnit, Android
Studio’s
industry-standard built-in
unit testing library, | ran
unit tests against my
MVC app classes. | first
created test classes
populated with dummy
data, such as the setup
for Quest unit tests in
Figure 10.

Figure 10 - The steps of setting up a quest object in-app (with test data).

| then ran JUnit assertions (Figure 11)
against all methods to manually check
that they output the expected results.

These same tests were performed
against live data from the API during later
development phases, ensuring

Figure 11 - Simple JUnit test, checking that quests are incrementing their objectives as expected.

After testing all relevant classes, | reached Figure 12, confirming that my classes are implemented correctly,
following my system modelling work.

Figure 12 - Successful build, with no failed tests flagged.
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Initial Testing On Real Device (Game Logic)
After successful unit testing, my app was then tested on a real device (Figure 13) by my users.

Firstly, | populated the application’s QuestController with a test quest, consisting of only a single objective and
an artefact reward.

1928 O MBI a™ « R QTG 94%e

Step 1

8

Titchi

Step 1 shows the user near the quest's starting point
(also its only objective).

Fowlds

At Step 2, the user selects the quest. When “accept” is
tapped, the quest begins, starting a state change as
described in my state diagram.

1S PIRUYALL

Test Quest

)

DECLINE ACCEPT

1S PIRBUOUL
0

After the next location update, the View changes to Step
3, showing a DALL-E generated image (royalty-free) of
Scottish warriors. The user can cancel the current quest,

changing its state again (via the top-left cancel quest
button).

15 PI2BYOUL

™ My Miieenim

19290 M B « BEX QR .93%8 193TOMBAc™ BEX QR 93%8

After completing the final objective, the artefact is
gained, in Step 4. This artefact is another DALL-E
generated image (a burger).

Test
Rewar

A frequent piece of user feedback at this stage was to
display the artefact’s description when it is earned, to
give context and an explanation as to what they are.
Another was to provide a means of navigating back to a
user’s location when the map is moved off of it. A final
was to increase the proximity to an objective required to
complete it- which was set (arbitrarily) at 2 metres until
this point.

Objective 1

- v Y

Objective completion text

These features were promptly added to my product
backlog and later implemented into the final product.

Figure 13 - Application running on real device
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Backend

Database
In designing a suitable database schema, it's important to ensure all functional requirements can be
addressed. My design implemented below allows for all relevant application details to persist on the backend,
allowing for game data to be updated without requiring users to install application updates.

Through providing a user table, user’s details are stored allowing them to log in and access their personal
game data, addressing goal 6. By only storing hashed passwords in the database, and processing the hashing
solely at runtime within my REST API, user confidentiality/privacy is maintained. Passwords are combined with
a random salt when hashing, to further increase security. User location details are also never stored, just
whether or not they have completed a quest. This addresses one of my LSEPI concerns (Table 16, page 40).

< id integer
,/ name varchar
description varchar
| quest_id integer »— —
| image_url varchar ™

I
N

id integer ¢——"_ : ,
9 p id integer
title varchar {
~—— ¢ quest_id nteger
description varchar
I| e arch objective_id nteger »
ong_description varchar
'II sEl:Je"ll;—:. 'NEQE'
- - complete_description varchar
id integer /
ﬁr[ETa::‘_(l I”[EUH ~ m
user_id integer B id integer «
collected_date datetime Y atitude double
| _ I.:Ir.lg”‘m:? .
N name varchar
< integer title varchar
ema varchar description varchar
password_nhash varchar mage_url archar
e o
first_name varchar
surname varchar

Figure 14 - HistoryHike database schema

After populating this database with dummy data, it was deployed to a cloud-hosting service (as mentioned in
my resources section), and could be queried remotely with the database admin credentials. | had issues in

doing this, which will be addressed later in the Schedule Adherence section (within Project Management
Review).
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REST API

To provide data-related functionality to my application, development of a REST API was identified as
necessary early in my project’s planning. | developed this with Spring Boot, a Java framework specialising in
applications of this type.

In creating and maintaining this API, | created modular classes to handle data retrieval/writing (repositories),
functionality (controllers) and data modelling (models), as recommended by industry professionals (Gaur, 2024).

All aspects of my database schema, and
com.historyhike.historyhike_api

therefore my analysis model, have been created
to provide full functionality.

Through my studies in web development
(TT284 & TM352), various forms of
authentication were explored, including OAuth,
simple HTTP authentication and JSON Web
Tokens (JWTs). In these studies, JWT was
frequently discussed as a robust method of
providing security through simple
implementation.

JWTs encode: a user’s identity (in my case, their
email address); a predefined security key, to
prove the JWt was issued authentically; and an
expiration time, which | set to 24 hours after the
last API request is made.

My REST API handles authentication through
JWT (JSON Web Tokens), providing good user
security. User’s passwords are hashed and
salted prior to being written to the database, as
mentioned previously, preserving the core
security concepts of confidentiality, integrity and
availability (What is Information Security: Policy,
Principles & Threats: Imperva, no date).

Figure 15 - Spring Boot REST API project structure

These API functions (along with all others) were tested using JUnit, as Figure 16 shows.
AuthControllerTest (com.historyhike.historyhike_api) 1sec

testLogin()

Figure 16 - Spring Boot REST API JUnit tests

This API was then deployed to the same cloud-hosting as my database and could then also be tested through
simple HTTP requests to the API’s endpoints, both through a browser and Postman (an API testing suite). SSL
is included in my hosting package so | configured my API to use HTTPS encryption, obfuscating sensitive user
data in transit, acknowledging LSEPI privacy and legal concerns.
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Controllers should be kept lean with Spring Boot though focussing only on handling HTTP requests (Yasas,
2022), not business logic, while repositories should focus on database operations. | have ensured that this
principle is in place throughout my API (as Figure 17 shows), maintaining readability and separation of
concerns. This is also in keeping with the Single Responsibility and Interface Segregation principles of SOLID.

r user) {
.encode(user.getPasswordHash()))

PostMapping( )
String (@ReguestBody User user) A
Authentication authentication = .avthenticate(
UsernamePasswordAuthenticationToken(user.getEmail(), user.getPasswordHash(

SecurityContextHolder.getContext().setAuthentication(avthentication)
.generateToken(user.getEmail())

Figure 17 - UserController class methods from Spring Boot REST API

Catching errors and handling them appropriately is crucial in any software application, particularly when
dealing with user input or authentication. With JWT-based authentication, handling exceptions such as missing
or invalid tokens and database-related errors is essential to ensure that the system remains reliable and
secure. For Spring REST APIs, robust error handling should be implemented at the controller level and
managed gracefully, providing meaningful errors, to not disrupt the application (Varanasi & Belida, 2015). We can
see this applied in Figure 18, where a user’s identity cannot be extracted and verified from their supplied JWT,
the application exits the method fittingly by providing a meaningful error message with an HTTP 400
BAD_REQUEST response, to be handled by the application (by simply returning displaying the error message
“User not found” returned then returning the user to the login screen).
@cetMapping(
ResponseEntity<?s (@Reques ader( ) String token) A

String Jjwt =
String email =

.findByEmail(email).orE

r == null) A
ResponseEntity.stotus(HttpStatus.
.body(

List<Quest> uncompletedQuests = .findUncompletedQuests(user.getId())

ResponseEntity.ok(uncompletedQuests)

Figure 18 - QuestController method to retrieve available quests from Spring Boot REST AP/
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Current Stage of Work

Following all development stages, | have successfully addressed and met all of my project’s stated goals (from
Table 1, page 2). TM352 and other project-related studies have taught that the functional requirements derived
from project goals must be testable (Ten Attributes of a Testable Requirement 2020)— meaning they must be clear
and unambiguous— to ensure that they are met. These requirements are outlined in Table 11 on page 19.

At the end of project development, my application is largely as planned, adhering closely to the schedule as
outlined previously in this report. | maintained a flexibly structured approach, using my Scrum-like methodology
to ensure iterative progress was made across throughout all development phases.

Table 14

Goal Achieved By

The app was built using Java in Android Studio,
incorporating libraries like JUnit for testing and Glide for
efficient image loading and caching. Users engage with
historical content through physical, location-based quests.

(1) Create an Android application

Application objects (such as quests, objectives, and

(2) Model the core aspects of this software artefacts) were successfully modelled using detailed
project descriptions and associations, ensuring productive project

progression over time.

(3) Create hierarchical data structures to The final system modelling work had been faithfully
collect, store and use quests, objectives and | implemented upon non-functional requirement changes
artefacts. successfully.

In-app tracking was implemented using Google Maps API
and FusedLocationProvider for real-time location updates
based on user proximity to quest objectives.

(4) Allow in-app location tracking and proximity
detection.

Implemented a Ul component allowing users to view their
collected artefacts. Display of artefacts is accessible
through the main dashboard upon quest completion.

(5) Provide a method of viewing collected
artefacts from completed quests

(6) Creation of a backend, allowing persistent
storage of user progress and application data
across compatible devices. Should also allow
transmission of data to users, for example
downloading new quests or images.

A Spring Boot backend was developed to handle user
data, progress, and quests, with JWT authentication for
secure login and data transfer. The backend interacts with
a MySQL database hosted in the cloud.

User feedback from testing phases informed design
changes and user experience, leading to improvements in
navigation and user interface simplification.

(7) Collect and use feedback from real users
when appropriate, then build upon it

Only open-source fonts were used and all image assets
were generated by Dall-E, which denotes the user as the

(8) Ensure compliance with intellectual >
legal image owner.

property/copyright law and data privacy
regulations, due to user data usage, such as

feedback, account details and geolocation. GDPR compliance was ensured through proper handling of

geolocation and user data. Data was encrypted where
needed, and sensitive information was stored securely.

Final feedback confirmed achievement of the project’s

(9) Collect user comments regarding mental | ultimate aim (Appendix E)— a reduced desire to use social
health outcomes, addressing the original media and positively impact users’ mental health. Users
problem and the project as a solution to it. reported feeling encouraged to do physical activity and

feeling intellectually stimulated.
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HistoryHike (© My Museum

SEEK. FIND. CONQUER.
Test

john.doe@example.com
john.doe@example.com

Password

Forgot your password? Confirm password

REGISTER NEW ACCOUNT

Change account details

depicting login and account editing activities

35

As figures 19 and 20 show, functional
requirement FR1 was met through
providing an initial login and registration
interface, and an account amendment
activity once logged into a valid account
(auto-filled with the current user’s
account details name and email
address).

z Account details updated
successfully

Figure 20 - On-screen confirmation of
account detail changes successfully
processed by the API

Figure 19 - Current app screenshots



FR2, FR3 and FR4 were addressed by the main game function within Figure 21, which outlines how a user
can see a map of their surroundings and their position in it (reflected accurately). Step 1 in the image shows
what a user sees upon logging into the app. Step 2 shows the user accepting the offer to start the nearby
quest, while step 3 displays an objective’s completion dialog. Users can also navigate back to their current
map position if they scroll away from it (via the compass button at the top-right of the map).

Step1

8

Titch

Fowlds st}

Burns
Monument

e g Burns' Footsteps
=
g Follow in the footsteps of Robert
@ Burns through Kilmarnock, where his
literary journey began. This quest
leads you to the places that shaped
® Scotland's national poet— from the
’ monument honering his legacy 1o
B the very printer that first brought his
. words to life. Discover the town that OxR U
§E| shaped Burn§ and the stories behind in Kay Park, a tribute to the legacy of
s his first published works. Scotland's beloved poet. His exploration
= of universal themes, such as love and
- DECLINE ACCEPT friendship, transcend time and penetrate
minds across the globe, even today. This
serene setting marks the start of a trail
through Rabbie Burns'life in Kilmarnock.
As you journey though his footsteps,
reflect on the grand and ever-lasting
i appreciation for this man.
e
g
o
14
L]

™ Mv Miieetim

Figure 21 - Screenshots showing the app’s main functions, accepting a quest and completing its objective when nearby.
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Figure 22 shows my efforts to tackle FRS5. Step 4’s screenshot was taken when the final objective in a quest

was reached. Upon approaching the location, another objective completion dialog is shown (like in 20, page
35).

Finally, a user’s obtained artefacts can be viewed from within a collection screen. As we can see, following
user feedback from Table 13 on page 27, the artefact icons are much smaller than in the initial design. This
takes up less screen-space and is more viewable. They can then be viewed in full-screen by tapping on them.

; Cancel fluest @ @ My Museum
4 %é— .
; @ /Account
The Johnnie Walker
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The sell-out book that carried the first
rinted words of Rabbie Burns.
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Kilmarnock
¢ E d i-t i O ¢, An artistic representation of

Kilmarnock's Scottish heritage and
. its harmony with its growing Muslim
community.

S

John Dickie
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e
%
G

Red and White labelled Whiskey,
nspired by Kilmarnock's farmous
ohnnie Walker Whiskey

IS pagpues
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printed words of Rabbie Burns.

<
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Figure 22 - Screenshots showing the app’s other main functions, obtaining an artefact upon quest completion and viewing
them later
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Finally, below is evidence of FR6’s completion. Here we see HistoryHike running on two of my users’ devices:
a Google Pixel 3a XL (from 2019) and on a Samsung Z Flip 5 (from 2023). Both users reported that there were
no performance issues and therefore we can consider FR6 also addressed entirely.
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Throughout the development of this project, | adhered to User-Centred Design (UCD) principles by actively
seeking feedback upon Sprint completion and integrating it into the next development cycle. This approach
ensured that user needs and preferences were considered throughout the project. By prioritising my users’
needs at every stage, | was able to understand their needs more closely and ensure that the final product

aligned as closely as possible with their expectations (Samrgandi, 2021) and provided a more satisfying user
experience overall. The ways that feedback was addressed has been discussed already, however Table 15

provides a quick reference to this evidence and more

Table 15
Feedback Conclusion Addressed? Evidence
Implement a clickable interface on quest items in this menu to take / Appendix F
the map to the quest’s starting location.
Walk users through application functions, through performing Appendix D

cognitive walkthroughs.

Small icons for collected artefacts, with a full screen viewing
option.

Figure 22, page 37

Display an artefact’s description when initially collected

Figure 22, page 37

Allow easy navigation of the map back to users’ positions

Figure 21, page 36

Objective proximity detection was increased to 10 metres- which
was originally set to 2 metres.

NINITN NS

Appendix G

With the above noted, however, not all non-functional requirements have been fully realised due to time

constraints. While | initially considered implementing AR-features for added engagement, feedback from users
suggested that it might not be worth the development time due to its minimal contribution to the core
experience of the app (Appendix C). Given time constraints and the need to focus on higher priority features, |
decided to postpone AR integration and focus on the more central aspects of my project. The ability to do this
lends itself to the flexibility of my Scrum-like approach to this project.

Also, while | researched image caching using Glide, | was unable to implement this feature within the available
time frame. Glide would have significantly improved the app's performance by reducing image loading times
and conserving data usage; however, without it, images are still fetched directly during runtime, meaning that
no functional requirement is impacted. Implementing caching remains a future goal to further optimise the
app's performance.
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LSEPI

While developing this project, careful attention was given to the Legal, Social, Ethical, and Professional Issues
(LSEPI) to ensure compliance, professionalism, and inclusivity. Addressing these concerns not only protects
the app from legal consequences, it also ensures that it meets the needs of my user base while maintaining
ethical and professional standards. It is important to acknowledge both how these emergent LSEPI were
addressed throughout development, but also to explore how these must be considered post-EMA submission.

Table 16
Area Concern Mitigation Efforts Made Future Mitigation
User data, particularly account details, was Reaqularly perform audits of data
stored and processed securely using sto?a o gn% fivacy practices
industry best-practices (such as hashing, 9 P yp '
;Jrsoiggt?;a salting and HTTPS encryption in-transit). Allow users to further manage
(DPA & GDPR | User locations are purposely never stored their own data, such as providing
. . the ability to delete their account
Compliance) | or transmitted. and associated data, a legal
Feedback participants' details were also Ir:_erglsjzlrreemneon;;?e’;he UK (Right to
ised in this study project. ’ '
Legal anonymise
Artefacts were legally distinct or based on
items which are in the public domain,
occurring 70 years after the creator’s Continue ensuring all third-oart
Intellectual death (Copyright Notice: Duration of Copyright app assets and stgories do nrz)t y
Property Term, no date), such as Robert Burns' violate copyright or intellectual
Infringement | Kilmarnock Edition. property laws
Only free-use fonts and royalty-free image
assets were used in the app.
Historical tent ified usi Collaborate with historians or
. Historical Istorical content was vertiied using experts to maintain accuracy
Ethical aceurac multiple sources, including directly from '
y their sources. :
Add in-app feedback loops.
. Implement in-app feedback loops
Thoroughly tested all app components in (Sapmrgandi Zozg?within the appp
Usability my development environment and on a I e
. to highlight usability issues to
range of devices, by a number of users. address them in future updates
. Implement screen reader
Professional compatibility and adjustable font
Made the app usable for disabled users, sizes for visually impaired users.
Accessibility | through creating short-distance quests
with no extreme-elevation changes. Include audio-based quests to
support users with reading
disabilities.
Diverse Quests represented various communities, E])éﬁf dniggr?:l)crﬁ:eunr:ggfrne;)ryesente d
Equality, Representation | e.g., Islamic history in Kilmarnock communities.
DlverSIty’ Consult with individuals from
and Inclusive Artefact rewards were sensitively selected | different backgrounds to discuss
Inclusion Rewards and do not exclude or persecute diverse new rewards and content

communities.

possibilities without perpetuating
stereotypes or biases.
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While mitigation efforts were taken to address immediate concerns, future steps outlined above must be
considered as the project evolves further. | acknowledge that, in my project’s current state, addressing
Equality, Diversity and Inclusion remain areas for much improvement. Looking forward, development must
maintain a focus on preserving data privacy, maintaining historical accuracy, enhancing accessibility, and
promoting inclusivity. Ongoing evaluation and user collaboration would remain essential in adapting to
challenges (new and existing), ensuring a compliant, ethical, and inclusive project as development continues.
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Project Management Review

Developing an application of this magnitude, with a complex frontend and robust backend, presented
significant challenges throughout the project lifecycle. Performing the appropriate project management to
facilitate development was an equally demanding task. It was not just the technical complexity of the project
but also the difficulty of balancing development with personal commitments.

On a more personal note, the challenges of TM470 were exacerbated by life events. Earlier in the year, | was
involved in a car accident that impacted my ability to study for several months. Additionally, | was managing
two other level-three modules, each with their own rigorous demands. Alongside this, | started a graduate
software engineering role with a large multinational corporation, went on a (much-needed) holiday and became
engaged during this period. These major life events at such a pivotal time added another layer of complexity to
managing my time and focus, making the need for effective project management even more necessary.

In light of these challenges, a structured approach to planning and tracking progress became all the more
important to ensure | successfully completed this project. The tools and techniques employed through my
Scrum-like approach, such as task management systems and systematic progress tracking, played a crucial
role in accomplishing my study goals with TM470.

Project Management Tools

Finalise TMAOL

Test map and geolocation

Implement map view with location =
Add Google Maps to the projectt B

Obtain Google Maps API key |

Set up version control system

Create a new Java project

Install Android Studio

Design the user interface

Tasks

Create analysis model
Create product backlog =
Formally describe system requirements | ‘ ‘

Create user stories |

Figure 23 - Initial Gantt chart attempt

The first major challenge was scheduling my very limited time. Before any of my technical work began, |
experimented with Gantt charts as a visual way of representing my progression through project tasks- however
I quickly found that a simple tabular approach with development broken down into phases was a more suited
option to me. | found that the time taken to create and amend these charts, even just at the earliest of stages,
led to me wasting time. | also believe that, through manually updating a table with plain dates, | remained more
mindful of my tasks and deadlines than | would have otherwise. Overall, the time-cost outweighed any benefits
from the results of such work and therefore | deemed this tool un-necessary and distracting— opting for a more
simple approach as shown in Tables 7, 8, 9 & 10. | found this easier to plan development using my chosen
lifecycle model.
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At the beginning of my project, | broke my development tasks progression into two-week chunks, called
Sprints. | used these as a means to review progress made in each two-week period and discuss the project
with my userbase. My Sprints were planned in such a manner that allowed for the creation of a Minimum
Viable Product, a meaningful deliverable asset that | could give to my users to comment on, as advised by
Agile (Rehkopf, no date) and UCD advocates alike. At the end of these Sprints, | made brief notes regarding
task completion and anticipation (Appendix H). This approach helped me maintain motivation and
concentration through such a long, complex project.

A key project management tool for me was Miro, an online Agile product backlog creation tool. | was able to
use this effectively to manage my project’'s major tasks and subtasks from conception to completion. | found
that this Agile-focussed tool allowed me to implement my Scrum-like methodology exactly as intended. By
mapping a colour-coded, categorised list of individual tasks to an overall project schedule (as described on
pages 13 and 21), | was able to monitor progress to ease progression through my project.

Another critical tool used throughout the development of this project was Git. Without a form of version control,
the technical aspects of this project would have been exponentially harder to complete. Git allowed me to
maintain a clear and organised history of changes, enabling the safe implementation of new features without
risking the integrity of the existing codebase. This meant that | was able to work on individual features while
ensuring that any mistakes could be easily rolled back when necessary. This ensured the stability and
continuity of the application as it evolved.

mmits on Jul 4, 2024

Populated the deployed database with
initial dummy data.

Deployed the database current REST API

implementation. Also wrote setup scripts

for subsequent releases and

replacements. @@

Figure 24 - Backend-related Git commits

Project Resource Review

As part of developing this complex application, | researched and used a wide range of resources for managing
and undertaking development. Throughout the project, | relied on a combination of software tools and physical
devices to ensure both the technical feasibility and practical testing of the app's features.

In Table 17, page 43, | have reviewed the key resources employed in this project. Each resource was

evaluated based on its suitability for the project and its necessity. Any comments regarding these aspects are
also highlighted.
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Table 17

Resource

Appropriate?

Necessary?

Comments

Software

Miro (Product Backlog)

v

X

Useful for visualising tasks, but
simpler tools (paper or sticky
notes) could have sufficed.

Canva (Ul prototyping
tool)

Helpful for creating a visual
design, though basic prototyping
tools would have sufficed.

Git/GitHub

Essential for version control and
tracking changes efficiently.

Cloud server

Useful for reliable hosting, though
a more traditional or local server
would have sufficed. Had | not
already owned such a product, |
would have went a cheaper route.

Spring Boot

Absolutely critical for building the
backend.While other frameworks |
researched would have met
requirements, | was able to hit the
ground running with a tool | was
familiar with and develop with less
learning required.

MySQL database

Necessary to store and retrieve
data across multiple devices.

Android Studio

The primary development

environment for the app. Crucial
for building and testing the app,
especially with JUnit integration.

JUnit

Critical for testing app components
throughout development.

Google Maps API

Required for displaying location
and providing necessary app
features.

FusedLocationProvider

Needed for real-time, accurate
geolocation and proximity tracking
with fast development.

Physical

External stakeholders

Not completely essential for
development, but very important
for gathering feedback and
improving the app.

Physical Android
devices

Required to test geolocation and
proximity features in a real-world
environment.
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Schedule Adherence

During early Daily Scrums, | realised that my original schedule was unsuitable. Agile approaches, like my
Scrum-like methodology, emphasise outputting a Minimum Viable Product frequently as often as possible
(Rehkopf, no date). | hadn't fully considered this at first. After reviewing my chosen literature, | decided to swap
two development phases entirely, focussing on delivering the project’s core app functions before developing a
backend. The fact that | was able to perform such a drastic change with minimal disruption to the overall
project outcome is testament to my chosen methodology’s suitability.

Throughout development, | found the granularity of my task-subtask schedule to provide appropriate flexibility
and meaningful milestones throughout my project’s progress. As | progressed through these, | have refined the
goals/aims of my project and the schedule to achieve them. | found that many tasks, such as “Implement Main
Ul and Game Logic” could be completed faster (60% the estimated time), and some, such as “Deploy the
database in-cloud”, took longer (almost 3x as long, in fact). One which was a frequent, repeated obstacle was
my implementation of FusedLocationProvider, which ended up causing recurring issues throughout my project,
due to a lack of understanding of its edge cases . For example, when a user entered an area with poor GPS
signal and no mobile network, the FusedLocationProvider caused my app to crash (an issue that was resolved
by telling it to remember the last known location until a signal is regained).

These facts support my risk identification, specifically that of time underestimation and overestimating my
ability. Both of these risks compounded when | encountered difficulties in deploying my database in-cloud, a
problem which required discussions with my cloud provider’s customer service to resolve. My risk-mitigation
plans, however, sufficed in dealing with this problem, through addressing next steps throughout my daily
scrums. In these daily reflections, | was able to move onto different tasks based on my ongoing project
backlog.

| effectively researched required resources beforehand, managing the risk of "Low suitability for
tools/resources chosen" by selecting appropriate technologies with which to implement necessary features.
This also managed the "Underestimation of time needed to complete tasks or learn/improve skills" risk by
avoiding overly complicated tools early on. This risk was also avoided thanks to user feedback regarding the
lack of value in introducing AR-features, something which I'd planned from the start. This meant that my
Scrum-like methodology had merit, as it allowed me to refocus my efforts based on user comments,
embodying the Agile principle of “Responding to change over following a plan” and its aim to “...satisfy the
customer through early and continuous delivery of valuable software” (Lamborn, 2022). Through effective use of
my identified version-control resource, Git, I've successfully avoided any impact from my “Loss of work
undertaken” risk.

Regarding my development approach, | think that my Scrum-like methodology has served me well. Through
adopting this, I've reflected regularly as tasks have progressed (during daily scrums and at the end of sprints)
which has helped me keep on track and also retain motivation throughout the project’s development. This has
allowed me to re-assess my project’s aims and remove the proposed AR functionality, as discussed earlier,
something which may not have been possible with other methodologies (such as a typical waterfall approach).
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Personal Development

My experience with TM470 was my first attempt at completing such an ambitious, multi-faceted project, and |
have found it tremendously valuable in developing my skills. Throughout this journey, | have handled the
various roles required to bring forth a highly complex software solution, including project management,
software development, and UX designer. This project has deepened my understanding of independent
learning, challenged my problem-solving abilities, and provided me to critically evaluate my work. Each phase
presented opportunities for growth, through adapting to challenges (such as life events) and new technologies
(like geolocation APls and Android-platform development). while also learning to balance competing priorities
and unforeseen challenges.

A key area of growth was independent learning, especially as | encountered new tools and technologies that
were essential to the project. For example, learning true best-practices for a Spring Boot backend and
handling real-time geolocation through APIs were both steep learning curves. | was initially unfamiliar with
some of these technologies but, through research, online resources, iterative development and trial and error, |
developed a strong understanding of these concepts. | can now comfortably say that | am confident in
exploring a problem domain to discover appropriate tools. This independent learning experience has been
invaluable and | feel that it will certainly serve me well for future projects, both personally and professionally.

Undertaking this project has also significantly deepened my skills in both frontend and backend technologies—
with those | was already familiar with and otherwise. | gained hands-on, real-world experience with RESTful
APls, JWT authentication, and MySQL database management. Implementing real-time geolocation using
FusedLocationProvider and integrating Google Maps API into the app were areas of particular difficulty at first,
but rewarding to implement. Additionally, | enhanced my skills in UI/UX design, where | iterated on feedback to
create a more user-friendly interface. These technical skills, particularly in mobile app development and
backend architecture, will surely also benefit my future software engineering projects.

Managing the project as a whole alongside other commitments was a significant challenge. | tracked my
progress through tools like Miro for backlog management and GitHub for version control. Despite these tools, |
occasionally had to adjust task prioritisation due to their complexity or external factors, which was testament to
my methodology’s suitability. | applied Scrum-like Sprints to break down the project into manageable tasks and
incorporated user feedback regularly at Sprint Reviews, which kept me Agile and kept my project relevant to
expectations. This was also my first time working under this lifecycle model, exposure to which has already
helped me in my Graduate Software Engineer role through providing comfort working under it. Through this, |
learned the dire importance of flexibility and prioritisation in project management

Finally, throughout the project, | continuously reviewed and improved upon my previous work. After each
Sprint, | conducted retrospective assessments to assess what went well and where improvements were
needed. For example, early feedback from users highlighted the need for a more intuitive and useful Ul, which
led me to revise aspects of the interface. Additionally, | recognised the importance of better scope
management after deciding to drop certain features, such as Augmented Reality integration. This iterative
process of evaluation and refinement greatly enhanced the project outcome and reinforced the importance of
being adaptable.
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Epilogue

Completing this project has been both an extremely challenging and rewarding journey. The overall objective
was to create an application that combines physical activity with local historical education to improve users’
mental well-being. | am very pleased to reflect that the project has successfully met all of its primary goals and
functional requirements, such as real-time geolocation, quest tracking, and an intuitive user interface.
Additionally, most non-functional requirements, like security and usability, were achieved, though some (such
as providing offline quest completion) remain areas to improve.

This project helped me grow in both technical and personal capacities. Despite the challenges | have faced, |
have successfully delivered a functional and meaningful solution that | can honestly say | am proud of. Moving
forward, | feel confident in my ability to further learn independently, manage complex projects, and critically
evaluate my work in an honest manner to ensure continuous improvement.
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Appendices

Appendix A:
A visual, approximate representation of my discussion with users, to craft user stories and elicit requirements.

So, imagine you've just
downloaded the app for the first

time. What do you expect when
you launch it?

I'd want to create an account to
track my progress in it. | would
also want to be able to change
my account details after i've
created it.

Okay, s0, you've made the
account and you're logged in.

What do you now want to see?

Aview of the map around me,
with my position on it, which
should update as | move
around. | should see the
starting locations of nearby
guests on the map and be able
to browse nearby quests on the
map also. | should be able to
Zzoom and pan the map too, to
see things around me better.

Cool, so what happens now that

you've decided you want to start
a quest?
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| should be able to start it easily
and walk between the
objectives. | would only want to
see the next objective on the
map, to guide me correctly as |
go. When I've finished the
guest, | want to collect
something to feel an
achievement. Whateveritis |
recieve, | should be able to
browse the ones that I've
collected.

Are there any concems you
have about how, when, or

where you should be able to
use the app?

Yeah, I'd want to be able to use
the app on my old Pixel 4 XL.
It's around 5 years old and only
has Android 13, so | can't use
all of the apps | want to, but |
want to make sure | can use
this one. Also, since these
quests should take me around
different locations with possibly
bad network coverage, | want to
be able to use the app with
low/no network connection.



Appendix B:
The form which my users have signed and dated to provide consent for participation in this project.

HistoryHike - LSEPI Informed Consent User Statement

1, . voluntarily agree to provide feedback for the
development of the HistoryHike application. | understand the feedback will:

Improve the app's functionality, usability, and overall user experience.

Contribute to Alex's University project assessment.

| understand my personal details will remain confidential, and only my comments regarding
the app will be used. | can withdraw my consent at any time, and any data collected from me
will be permanently deleted upon request.

Signature:
Date:

Appendix C:
A visual, approximate representation of a discussion with users early in the development process, whereby the
project’s scope was narrowed following constructive feedback.

Well, that's a good point for here,
although that might not be the case
for users elsewhere and | think it's

important to future proof my app. So,
for the time being, | think that will
need to remain a requirement.

Regarding progress made in

developing this app, and it's future
goals, do you feel that I'm on track?

Fair enoughl | think that makes
sense. One thing | would definitely

Definitely! You've stuck to your say might not be necessary would be
schedule so far and consistently to have AR integration. I'm just not
delivered me something tangible to sure that there's much benefit from
test viewing the artefacts in 3D when

seeing them in 2D still provides me

with satisfaction. What do you think?
Cool. Do you think there's any

features | should add or remove at
the moment?

Honestly, | think that's a great point. It
will add quite a lot of development
time to my project and | hadn't really

| can't think of any to add just now, considered how little benefit it might
but I'd say I'm not sure that the offline have to users. | think I'll remove this,
access would be needed. There's as suggested. Thanks for the

pretty good signal around here. feedback.
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Appendix D:
A visual representation of the cognitive walkthrough performed with my userbase to acquaint them to my app’s

features.

Hi, thanks for sitting down with me to
go through all the app's features.
This is exciting!

I'm excited to show you it alll So, first
of all, you see the login screen. Since
we're going to perform a full cognitive

walkthrough, | want you to undergo
every step that the app can do_ First
of all, let's tap "Register New
Account” to get started.

Okay. Now | just enter my details?

That's right. You'll need to enter your
first name, sumame, email address
and a password. You'll need to type
the same password twice to ensure
you get registered.

Cooll So now I'm registered and the
app has logged me in automatically |
can see a map and a draggable bar
at the bottom. What shall | do?

First of all, take note of the marker on
the map nearby. If you click this, it wall
prompt you to start the quest
associated with it.

5o now it's described the quest to me
and asks if | accept it. Should | do so?

Surel This quest has just two
objectives, so will not take long.
Motice how, if you drag that bar at the

bottom, there is a scroll containing a
location description, that's where
we're going. Let's walk there now.

Informativel So, now that I've walked
here, it's described what happened
here in the past. Let's go to the final
objective now then.
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So, I've earned an interesting artefact
for participation. That's fun! How can
| view these later?

Bnng up that draggable interface
again. Notice how there's a button

which says "My Museum”. Tap on
that.

| can see it herel That's great. | can't
wait to fill this up with other
interesting artefacts. You mentioned
that | would be able to edit me
account details?

That's right. Tap the bution which

says "Account” and it will take you to

a screen similar to the registration

screen. You'll need to enter your
password along with the details you
wish to update.




Appendix E:

The final comments regarding the outcome of HistoryHike usage.

Feedback Area

Positive Comments

Constructive Feedback

Encouragement to
Exercise

Helped me stay active regularly.

Notifications/reminders to take part in quests
would be useful, to encourage further.

Learning while exercising was a
unique approach which | enjoyed

The quests could be more varied in length to
fit different time slots.

Knowledge of
Local History

| learned interesting facts about
the history of my surroundings.

Some historical quests were too brief and |
wanted to continue them.

Mental Health
Impact

| felt grounded through learning
about my own surroundings.

More quests with more variance would
enhance this feeling. Currently there are not
enough quests to keep me coming back.

| felt less of a desire to partake in
unhealthy screen habits (social
media, for example) during and
after HistoryHike use.

| still use social media too much outside of
HistoryHike usage. Again, notifications would
be helpful to encourage habit replacement
further.

| felt a sense of achievement after
completing a quest.

While it did help with my exercise routine, I'm
unsure of its long-term mental health benefits.

| felt satisfied that | had made
progress when viewing my
collected artefacts.

Integration of other mental health features
would be useful.

User Interface

Easy to navigate all aspects of the
app.

It could be more visually engaging, especially
the artefact display.
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Appendix F:
A screenshot evidencing the implementation of the requested functionality for a user’s map to centre on the

next objective within a quest when it is tapped from the current objective list. Step 1 shows the user’s location,
Step 2 shows the objectives list and Step 3 shows what the user then sees after clicking the upcoming (bold)

objective.
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Appendix G:

The Git commit where Geolocation distance was increased five-fold.

Amended proximity detection in QuestController to accept a location up to

10 metres from an Objective’s coordinates

Appendix H:

An example of my Sprint notes, which were maintained throughout the project.

Sprint1

Start Date 16/02/2024

End Date 1/3/2024

Progress Motes

All tasks completed within schedule

Possible issues with next sprint's integration
of Google Maps API. Needs to be top priority
to ensure no wasted time.

User Feedback

Design seems cluttered

lcons and text on museum collection
screen are too large. Take up too
much space.

Congitive walkthroughs might be
necessary, or at least beneficial.

Sprint 2

Start Date  1/4/2024

End Date 12/4/2024

Progress Motes

User Feedback

Implement a method of centering

Creating controller methods took 1 day longer the map back onto the user, if

Implementing and passing comprehensive
unit testing took only & days, instead of the
planned 12

Using spare time to work on other module's

schedules, will contine default Sprint length
this time

scrolled away

Review AR capabilities. Drop it??
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