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This thesis details the new feature development, implementation, and evaluation of TrekBuddy,
a cross-platform mobile travel application designed to assist users in discovering, saving, and
navigating to destinations with enhanced contextual and interactive features. The primary objec-
tive was to extend the application with user-centric tools that improve the travel planning experi-
ence through multilingual support, real-time data integration, and gamified engagement.

The application was developed using React Native, Firebase Firestore, and the Google Places
API, with deployment handled via Expo Application Services (EAS). Key features include rec-
ommended restaurant listings based on user-selected cities, real-time weather display, lan-
guage switching between English and Vietnamese, daily login streak, and a quiz-based gamifi-
cation system that rewards users through points and streaks. Development followed an iterative
process inspired by Agile principles, beginning with wireframes and prototypes, and advancing
through continuous testing and feature refinement.

Evaluation through a user survey (N=6) indicated high usability (83.3% rated navigation as easy
or very easy) and strong engagement with the new features—particularly the language toggle,
weather display, and quiz game, all of which received 100% positive responses. Feedback also
revealed areas for future enhancement, including clearer onboarding, improved restaurant de-
tail, and the addition of a user-generated review system. Testing limitations were noted due to
reliance on Expo Go, which restricted automated testing of advanced interactions.

This project demonstrates the feasibility of integrating multilingual support, location-based ser-
vices, and gamification into a single, lightweight travel app. While results are promising, the
evaluation acknowledges limitations in testing scope and sample size, suggesting further devel-
opment and user research to refine TrekBuddy’s potential in the mobile travel app landscape.
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1 Introduction

In recent years, mobile applications have transformed the way people plan and experience travel,
driven by the widespread adoption of smartphones and the demand for all-in-one digital solutions.
This thesis presents the development of TrekBuddy, a mobile application designed to unify the

fragmented travel experience by offering a single platform for discovering destinations, navigating

with maps, and saving favorite locations.

Beyond its previously developed core functionality, TrekBuddy now includes real-time weather
integration, multilingual support, a gamified quiz system to earn points and credits, daily login
streak tracking and personalized restaurant recommendations—enhancing user engagement and
delivering a more personalized travel experience. These newly developed features reflect a deeper

focus on interactivity, localization, and user-centered design.

Developed independently, TrekBuddy posed unique challenges in architecture, feature planning,
and technology integration. This thesis explores both the technical implementation and the self-
managed development process, offering practical insights into building a scalable and feature-rich

mobile app that aligns with the evolving expectations of today’s travelers.
1.1 Background of the TrekBuddy Project

Travel planning has shifted from traditional methods to mobile-first experiences, driven by the rise
of smartphones and global tourism. Despite the variety of travel apps available, many fall short by
offering fragmented solutions—requiring users to switch between separate apps for discovery,

saving, and navigation. Others suffer from generic recommendations and complex interfaces.

With advancements in cross-platform development tools like React Native and backend services
like Firebase, developers can now build efficient, scalable apps with streamlined authentication,
real-time data, and responsive Uls. TrekBuddy was developed to address these gaps by offering
an all-in-one platform that combines destination discovery, real-time weather, multilingual support,
personalized recommendations, and gamified user engagement—providing a modern, user-

friendly travel companion for today’s travelers.
1.2 Objectives and Scope

The primary objective of this thesis is to extend and enhance an existing mobile travel application,
TrekBuddy, by designing and implementing new features that improve the overall user experience
and functionality. The application aims to assist users in planning their trips by enabling them to

view real-time weather conditions, explore recommended restaurants, change multiple languages



between English and Vietnamese, daily streak tracking by login, and support user engagement

with a quiz-based gamification system that allows users to earn points.

A second objective of this thesis is also to support my personal learning and growth in mobile de-
velopment, particularly in applying and expanding knowledge of Firebase Firestore in a new deve-
lopment environment. Previously, | had a chance to collaborate with Swiss students to develop a
mobile gaming application for children using Flutter and Dart, where Firebase was implemented to
manage user data. While that project provided foundational experience with Firebase, this thesis
builds upon that knowledge by exploring Firebase integration within a React Native ecosystem
using JavaScript. Specifically, the project is designed to build a strong understanding of cross-plat-
form application development using React Native, Firebase, and Expo Application Services (EAS).
| also set a goal to learn best practices for state management, internationalization (i18n), and API
integration, particularly focusing on how to design, implement, and test scalable mobile features
independently. Throughout the project, | aims to deepen understanding of user authentication, real-
time database management, and secure data handling, while also learning how to adapt Firebase
solutions across different frameworks, and this project introduced me to Expo and Expo Application
Services (EAS), which were entirely new tools at the start of development. These learning outco-

mes are reflected on and critically assessed in the final evaluation chapter of the thesis.

To ensure the project outcomes are verifiable, the success of each implemented feature is evalu-
ated through functional testing, usability reviews, and system compatibility checks. The technical

feasibility and performance of each integration are also discussed.

The scope of this thesis encompasses the end-to-end development of the TrekBuddy mobile appli-
cation using React Native, with a focus on creating a user-friendly, cross-platform travel assistant.
Core tasks included building the front-end interface, integrating real-time weather updates via the
OpenWeatherMap API, enabling secure data handling and user authentication through Firebase
services, and incorporating location-based features using the Google Places APl and React Native
Maps. Additional functionalities such as multilingual support, a gamified quiz system, restaurant
recommendations, and daily streak tracking were implemented to enhance user engagement and
accessibility. The application was deployed and tested using Expo Application Services (EAS), with
APK builds generated locally for testing on Android devices. The project also involved comprehen-
sive documentation and evaluation of each feature, assessing both technical performance and

user experience to inform future improvements and ensure scalability.
1.3 Research Questions and Development Tasks

To achieve these objectives, the thesis will address the following key research questions:



How can integrating real-time weather data, restaurant recommendations, multilingual
support, gamification, and daily login streak improve the overall user experience in a travel
planning mobile application?

What are the primary technical challenges in integrating new features within a React Native
application using Expo Application Services (EAS)?

How effective is internationalization (i18n) in creating a scalable and user-friendly cross-
platform mobile application?

How do users perceive the usability and effectiveness of the newly implemented features,

and what insights can be drawn from user testing to guide future improvements?

The research questions were formulated based on addressing the following underlying concerns:

What gaps in functionality or user engagement exist in current travel planning applications?
How can internationalization and API integrations be optimized for a smooth user
experience in multilingual, cross-platform mobile apps?

What tools, design patterns, and workflows best support a student developer learning full-

stack mobile development independently?

The development tasks include:

Designing and implementing a real-time weather display feature using external weather
APls.

Building a restaurant recommendation feature using the Google Places API with city-based
filtering and image support.

Enabling multilingual support with a language toggle system between English and
Vietnamese using i18n.

Developing a quiz-based gamification system that allows users to earn and store points or
credits in Firestore.

Integrating Firebase Firestore for real-time data storage, retrieval, and updates across
multiple features.

Conducting usability testing and analyzing user feedback to refine app features and
interactions.

Reflecting on the learning process, challenges encountered, and skills gained throughout

the development cycle.

The development tasks are directly tied to the research questions and thesis objectives, ensuring

that:

Each new feature corresponds to a specific research question (e.g., the quiz system

addressing user engagement through gamification).



- Technical hurdles are addressed through iterative development, testing, and
documentation.
- The development process not only enhances the application but also supports personal

growth in mobile development through applied learning and evaluation.
1.4 Structure of the Thesis

This report is structured to provide a comprehensive overview of TrekBuddy's development
process. It begins with an Introduction, outlining the project's background, objectives, and
significance. The Application Infrastructure section discusses the technologies used for new
features development—such as the React Native framework, Firebase Authentication with
Firestore, and Google Places APl—and the rationale behind their selection. The Application
Implementation Process details the design and prototyping phase, existing and newly developed
features, as well as the testing strategies and deployment preparation. A dedicated section on
Deployment Using EAS highlights the local build process, app signing, and configuration steps.
The Discussion section evaluates the app’s core functionalities, user experience, and identifies
strengths, weaknesses, and potential areas for improvement. Finally, the Conclusion summarizes

key findings, contributions of the thesis, and offers recommendations for future work.



2 Theoretical Framework

This section outlines the theoretical foundation underlying the new feature development in the
TrekBuddy mobile application. The core objective is to enhance user experience and application
scalability by integrating real-time weather data, restaurant recommendations, multilingual support
(internationalization), and gamification. These enhancements are grounded in established theories
and practices in mobile user experience design, information systems, and cross-platform

development.
2.1 Enhancing User Experience in TrekBuddy

User experience (UX) in mobile applications is influenced by usability, functionality, contextual
relevance, and emotional engagement (Hassenzahl, 2010). In the context of travel planning, users
value real-time, location-specific information that helps them make decisions on the go. The
integration of real-time weather data directly supports situational awareness, which is critical in
dynamic travel environments (Endsley, 1995). Knowing whether it will rain or shine can influence a

traveler’s choice of destination, activity, or attire.

Restaurant recommendation systems, often powered by APIs like Google Places, fall under the
domain of context-aware services (Adomavicius & Tuzhilin, 2011). These systems improve
decision-making by personalizing suggestions based on user location or preferences, thereby
increasing satisfaction and perceived usefulness. Such context-based content delivery enhances

the perceived quality and efficiency of the travel planning experience.

Gamification—the use of game mechanics in non-game contexts—has been shown to improve
user motivation, engagement, and retention (Deterding et al., 2011). In the TrekBuddy application,
the quiz-based reward system adds an element of challenge and achievement that encourages
users to interact with the app more frequently. This aligns with self-determination theory (Deci &
Ryan, 2000), which suggests that competence and autonomy are key drivers of intrinsic

motivation.

The daily login streak feature in TrekBuddy is grounded in gamification and motivation theory,
aiming to increase user engagement through habit formation. By visually rewarding users for
consecutive daily use (e.g., a &f"3-day streak), it leverages positive reinforcement and the desire to
avoid breaking a streak, which are known to encourage repeated behaviors (Skinner, 1953; Deci &
Ryan, 2000). This simple mechanic fosters a sense of progress and accomplishment, aligning with
self-determination theory and enhancing user retention by making engagement feel rewarding and

continuous.



Together, these features aim to improve not only the functionality of the application but also the

overall hedonic and pragmatic qualities of the user experience (Hassenzahl, 2005).
2.2 Internationalization (i18n) and Cross-Platform Scalability

As mobile apps target a global audience, internationalization (i18n) becomes essential in ensuring
usability across different languages and cultural contexts. Internationalization refers to the process
of designing an application in a way that it can be easily adapted to various languages without re-
quiring engineering changes (Schwartz et al., 1999). This is especially relevant in bilingual or multi-
lingual regions where user preference for language greatly impacts perceived accessibility and sa-

tisfaction.

Internationalization not only improves user inclusivity but also contributes to scalability by enabling
the app to be deployed in multiple markets with minimal overhead. When paired with cross-plat-
form development frameworks like React Native, i18n further simplifies the process of maintaining
a consistent and localized experience across Android and iOS platforms (Singh & Wesson, 2009).
This is critical in resource-constrained student-led development projects, where maintaining a

single codebase increases efficiency.

From a theoretical perspective, localization (the adaptation of content to fit specific cultural norms)
is linked to the concept of cultural usability (Marcus & Gould, 2000). Applications that fail to support
native languages often experience lower engagement, highlighting the importance of linguistically

and culturally sensitive design.



3 Application Infrastructure

TrekBuddy is built on a well-structured application infrastructure to provide a seamless, scalable,
and efficient user experience. Given the necessity for cross-platform interoperability, real-time data
management, and reliable location-based services, the project combines modern front-end and
back-end technology. React Native is the primary framework for creating a high-performance
mobile application that runs on both iOS and Android from a single codebase. Firebase offers a
cloud-based backend solution for authentication and data storage, making it possible to manage
users and databases efficiently without the need for a dedicated server. Furthermore, Google
Places API and Google Maps API provide sophisticated location-based services like place

searches, navigation aids, and interactive mapping.

efirebase ‘&

Google Places API 6

Front-End Back-End Cloud Firestore

Figure 1. Tech Stack architecture

3.1 React Native framework

React Native (RN) is a widely adopted mobile application framework that utilizes JavaScript to
develop natively-rendered applications for both iOS and Android platforms using a single
codebase. Initially introduced by Facebook as an open-source project in 2015, React Native has
rapidly gained popularity and has become one of the leading solutions for mobile application
development. Its efficiency and versatility have led to its adoption by several major applications,
including Instagram, Facebook, and Skype, demonstrating its capability to power large-scale
mobile platforms (GeeksforGeeks, March 2024).

3.1.1 Benefits from using React Native

Bhagavatiprasad Vaghela (February 2023) indicated that React Native has become a highly
successful framework in modern mobile application development due to its efficiency, flexibility,
and cost-effectiveness. One of its key advantages is live and hot reloading, which allows
developers to see code changes instantly without recompilation, significantly enhancing
productivity. Additionally, React Native follows a "write once, run anywhere" approach, enabling
developers to use a single codebase for both iOS and Android applications with minimal platform-

specific modifications, making it a cost-effective and time-saving solution. Built on JavaScript, one



of the world's most widely used programming languages, React Native benefits from a large
developer community and extensive support. Furthermore, it ensures a native look and feel by
leveraging platform-specific components that render natively on each device, providing a seamless

and high-performance user experience.

Benefits of using React Native

SEY T &

Cost Live Optimal Flexible
& Reloading Performance
Time-efficient
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Reusability Community Architecture Open-source

Figure 2. React Native benefits (Invozone Blog, Sadia Aziz)

3.1.2 Why React Native for TrekBuddy project?

Several aspects inspired the choice of React Native for TrekBuddy development, most notably its
cross-platform interoperability, which allows a single codebase to run efficiently on both iOS and
Android (React Native, n.d.). Its rapid development cycle, aided by hot reloading, enables
developers to observe real-time changes without recompiling the entire software, considerably
increasing productivity (Eisenman, 2021). Furthermore, React Native features a large developer
community, abundant documentation, and a diverse set of third-party libraries, making it easy to
troubleshoot and expand functionality (Vladimir, 2017). Additionally, React Native enhances
performance by utilizing native components, resulting in a seamless user experience while

balancing efficiency and responsiveness (React Native, n.d.).

To enhance TrekBuddy’s functionality, several core and third-party components are utilized. The
View and Text components serve as fundamental building blocks for structuring the Ul, while React
Navigation ensures smooth transitions between screens (React Navigation, n.d.). Furthermore,
Gesture Handler and Animated API enable interactive animations for an engaging user experience
(Software Mansion, n.d.). Expo Modules simplify access to device-specific functionalities such as

camera, push notifications, and location tracking, reducing the complexity of native module



integration (Expo, n.d.). React Native also integrates seamlessly with Firebase, which provides
authentication and real-time database capabilities (Google Firebase, n.d.), as well as Google
Places API and Google Maps API, which enhance the app’s location-based services (Google
Cloud, n.d.a, n.d.b). This cohesive integration of technologies allows TrekBuddy to deliver a robust,

user-friendly, and high-performance travel application.
3.2 Firebase Authentication and Firestore

Geeksforgeeks (February 2025) informed that Firebase, developed by Google, is a robust platform
that allows developers to efficiently build, manage, and scale applications. By providing a secure
and reliable backend, Firebase eliminates the need for complex server-side programming,
streamlining the development process. Its cross-platform compatibility extends to Android, iOS,
web, and Unity, making it a flexible and widely adopted solution. With features such as real-time
cloud storage, authentication, and NoSQL database support, Firebase facilitates smooth data
management and synchronization. Its cloud-based infrastructure accelerates development,
enhances security, and ensures effortless scalability, enabling developers to focus on delivering a

seamless user experience.

Traditional

Firebase
m
Figure 3. Introduction to Google Firebase (Cyber Yodha)

Figure 3 compares traditional backend architecture with Firebase's cloud-based model. Unlike
traditional systems that rely on multiple servers, Firebase allows direct client access to its cloud
services, simplifying development and enabling real-time sync, authentication, and scalable

storage.
3.2.1 Key Backend Services in Firebase

Firebase offers a comprehensive suite of backend services designed to assist developers in

building and managing applications more efficiently. These services provide seamless integration,
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real-time capabilities, and scalable solutions, reducing the need for extensive server-side

management (GeeksforGeeks, 2025).

In the TrekBuddy project, only Firebase Authentication and Cloud Firestore were utilized to
manage user authentication and data storage efficiently. Firebase Authentication was implemented
to enable secure user sign-in and account management, allowing users to log in using email and
password authentication. Meanwhile, Cloud Firestore, a NoSQL document-based database, was
used to store and manage user-generated content, such as saved destinations, travel itineraries,
and preferences. These Firebase services provided a scalable, real-time, and serverless backend
solution, eliminating the need for manual backend development while ensuring a seamless and
secure user experience.

- Authentication — Firebase Authentication simplifies user authentication by providing Ul
libraries and SDKSs that support multiple authentication methods, including email/password,
social logins (Google, Facebook, etc.), and phone authentication. This service automates
user management, reducing the development effort required to implement secure login
functionalities (GeeksforGeeks, 2025).

- Cloud Firestore — A NoSQL document database that allows developers to store, sync, and
query data globally. Unlike the Realtime Database, Firestore structures data into
documents and collections using a key-value format, supporting complex data types such
as strings, binary data, and JSON trees (GeeksforGeeks, 2025).

&
el P

Figure 4. Realtime data synchronization using Cloud Firestore (DailyHostNews)

Figure 4 illustrates Firebase Cloud Firestore’s real-time data sync and management. It shows
multiple devices connected to a cloud database, enabling seamless updates across platforms.
Firestore uses a NoSQL document model with advanced querying, offline support, and

scalability—ideal for structured data, live updates, and multi-user collaboration.
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3.2.2 Why Firebase Authentication and Firestore for TrekBuddy?

Firebase Authentication and Cloud Firestore were chosen for the TrekBuddy project's backend to
ensure security, scalability, and efficiency. Firebase Authentication simplifies user administration
by enabling secure sign-ins through email and password authentication without requiring complex
backend functionality (Google Firebase, n.d.). This service provides robust security with OAuth 2.0
and token-based authentication, reducing the risk of unauthorized access and streamlining the

authentication process for users (Stallings, 2017).

Meanwhile, Cloud Firestore was implemented as the primary NoSQL database to store and
manage user-generated content such as saved destinations, travel itineraries, and preferences.
Firestore offers real-time data synchronization, ensuring that updates made on one device are
instantly reflected across all connected devices, and its offline support allows users to access their
saved data even without an internet connection—an essential feature for travelers (Google
Firebase, n.d.). By leveraging Firebase Authentication and Cloud Firestore, TrekBuddy eliminates
the need for dedicated backend infrastructure, ensuring a cost-effective, scalable, and reliable

system that enhances the overall user experience (Harrington, 2019).
3.2.3 Set up Firebase modules for the React Native

Setting up Firebase for a React Native project involves integrating Firebase services using the
Firebase SDK and configuring the project to communicate with Firebase. The process begins by
creating a Firebase project in the Firebase Console and registering the app for both iOS and
Android (Google Firebase, n.d.). After setting up the project, the required Firebase dependencies,
such as @react-native-firebase/app and specific modules like @react-native-
firebase/auth for authentication or @react-native-firebase/firestore for database
management, are installed using npm or yarn (React Native Firebase, n.d.). Next, the Firebase
Google Services configuration files (google-services. json for Android and GoogleService-
Info.plist for iOS) must be added to the appropriate directories within the React Native project
(Google Firebase, n.d.). For Expo-managed projects, Firebase setup is streamlined using third-
party packages like expo-firebase-auth and expo-firebase-core (Expo, n.d.). Finally,
Firebase is initialized within the app code, and authentication or Firestore services can be
integrated using the Firebase SDK (React Native Firebase, n.d.). This setup ensures that the
React Native application can securely interact with Firebase services, enabling authentication, real-

time database management, and cloud functions within the app (Harrington, 2019).
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"expo": ({

"android": {
"googleServicesFile": "./google-services.json",
"package": "com.mycorp.myapp"

by

"ios": {
"googleServicesFile": "./GoogleService-Info.plist",
"bundleIdentifier": "com.mycorp.myapp"

}o

"plugins": [

"Qreact-native-firebase/app",
"Qreact-native-firebase/auth",
"Qreact-native-firebase/crashlytics",

[
"expo-build-properties",
{
"ios": {
"useFrameworks": "static"

Figure 5. An example app . json to enable the React Native Firebase modules App, Auth and Crashlytics

Figure 5 shows the Firebase configuration for both Android and iOS platforms, specifying the

service account files and setting the application ID (e.g., com.mycorp.myapp) as an example.
For this TrekBuddy project, Firebase were installed by using following commands:

npm install firebase

Listing 2. Install Firebase package with the command

npm install @react- native-firebase/app

Listing 3. React Native Firebase's base app module

npm install @react-native-firebase/auth @react-native-firebase/firestore

Listing 4. Install Firebase Authentication and Firestore for project.
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% firebaseConfig.js X

% fireb g.js > [@) auth
i import { initializeApp, getApp, getApps } from "firebase/app"
import { initializeAuth, getReactNativePersistence } from "firebase/auth"
import { getFirestore } from "firebase/firestore"
import {
getStorage
ref
uploadBytesResumable
getDownloadURL
} from "firebase/storage"
import AsyncStorage from "@react-native-async-storage/async-storage"

const firebaseConfig {
: "AIzaSyAss8YyS-Rm170B8_cvmwm3BTZnMIyRIsw"
: "trekbuddy-95089. firebaseapp.com"
L: "https://trekbuddy-95089.firebaseio.com"
I: "trekbuddy-95089"
: "trekbuddy-95089.appspot.com"
rId: "849900630550"
: "1:849900630550:web:8f3b86Td97cc3059a5bb37"

Figure 6. Firebase configuration file (firebaseConfig.js) for TrekBuddy.

Figure 6 shows the Firebase configuration file (firebaseConfig.js) used in the TrekBuddy pro-

ject to initialize and integrate Firebase services.
3.3 Google Places API

The Google Places API is a web service that enables applications to access detailed place infor-
mation, including geographical coordinates, business establishments, landmarks, and points of in-
terest. It allows developers to integrate place search, real-time details, and user-generated content
to enhance location-based experiences. By incorporating this API, applications can retrieve
addresses, contact details, ratings, reviews, photos, and operating hours for various places. The
API processes HTTP requests to return structured geographic data and imagery, making it a va-

luable tool for delivering accurate and dynamic location information (Google Cloud, n.d.a).
3.3.1 Advantages of using Google Places API

The Google Places APl empowers developers to build location-aware features that provide users
with reliable and detailed geographic data. It is based on a comprehensive and regularly updated
place model. Example use cases include displaying property listings in targeted areas, showing
place details for delivery or pickup services, and listing parks with user-submitted content. The API
also supports travel planning by offering contact information, reviews, and pricing details for estab-

lishments along specific routes.
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Applications can retrieve place search results based on various user queries, including text input,
nearby searches, and category-based queries. Furthermore, developers can access detailed place
attributes such as operating hours, summaries, user reviews, and high-resolution photos. The API
includes autocomplete functionality to refine user input and improve the overall search experience.
Additionally, the use of place IDs—unique identifiers for locations in Google Maps and Places data-
bases—enables seamless retrieval of extended details. These IDs can be obtained via the Geoco-
ding API, Routes API, or Address Validation APl (Google Cloud, n.d.b; Google Cloud, n.d.c;
Google Cloud, n.d.d), and used within the Places API to enhance user interactions by delivering

full addresses, contact data, and user ratings (Google Cloud, n.d.a).
3.3.2 Why Google Places API for TrekBuddy?

In the TrekBuddy project, Google Places API is used to provide real-time destination search, place
details, and personalized recommendations for travelers. By integrating this API, the app allows
users to search for nearby attractions, retrieve accurate place information, and get location-based
recommendations based on their travel preferences (Google Cloud, n.d.a). This enhances the
overall user experience by making it easier for travelers to discover and explore new destinations
efficiently (Shneiderman & Plaisant, 2010).

3.3.3 Install Google Places API in React Native project

To integrate the Google Places API into the TrekBuddy application, a Google Cloud project must
first be created, and the API must be enabled via the Google Cloud Console. After generating an
API key, dependencies such as react-native-google-places—-autocomplete are installed.
For Expo projects, only this package is needed, while for bare React Native projects, react-na-

tive-maps is also required (React Native Google Places Autocomplete, n.d.).

Next, the API key is embedded into the project and configured within the Google Places Auto-
complete component, which supports location search and real-time detail retrieval. For Android,
the key is added to the AndroidManifest.xml file, and for iOS, it is configured in the AppDele-
gate.m file. After completing these steps and rebuilding the app, users can enjoy seamless integ-
ration of place search, enhancing their navigation and exploration experience within TrekBuddy

(Google Cloud, n.d.a; React Native Google Places Autocomplete, n.d.).
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Google Cloud 3¢ TrekBuddy Search (/) for resources, docs, products, and more

“Y Welcome

You're working in TrekBuddy
Project number: 849900630550 Q) Project ID: trekbuddy-95089 Q)

Dashboard Recommendations

Figure 7. Google Cloud Console window for TrekBuddy project

After creating “TrekBuddy” project in Google Cloud Console, Google Places APl was installed in

this project by the following commands:

expo install react-native-google-places-autocomplete

Listing 5. Install Google Places required package for Expo-managed workflow

npm install react-native-google-places-autocomplete react-native-maps

Listing 6. Install Google Places required package for Bare React Native workflow

Then, create a .env file in the root to store GooLE aPI KEY, which is obtained from Google Cloud

Console.

const fetcl
if (searchTerm

const response h(
“https://maps.googleapis.com/maps/api/place/textsearch/json?query=cities+in+${searchTerm}&key=${GO0OGLE_API_KEY}"
)

Figure 8. Fetching famous cities using Google Places API in TrekBuddy.

Figure 8 illustrates a snippet defines an asynchronous function (fetchFamousCities) that uses
the Google Places API Text Search endpoint to retrieve a list of famous cities based on a user's

search input, helping TrekBuddy provide relevant travel destination suggestions.
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4 Application Implementation Process

4.1 Existing Features in TrekBuddy

The TrekBuddy mobile application is a location-based travel companion that was developed using
React Native with Expo, integrated with a Firebase backend and Google Place APIs to offer

real-time data, intuitive UI/UX, and robust user authentication. This section describes the core fea-
tures of the TrekBuddy app, covering both front-end and back-end implementations, the technolo-

gies involved, and what users can do within the application.
411 Front-End
Design and Prototyping

The goal of TrekBuddy's design and development phase was to create an easy-to-use interface
that would improve the trip planning process. The team used Figma to create wireframes,
prototypes, and user interface elements in an iterative, user-centered process that was informed by
feedback and journey mapping. Important functions such as itinerary building, destination search,
and interactive maps were improved to guarantee accessibility and smooth cross-device
navigation. In order to reflect its captivating brand identity, the app features a dual-theme design,
with light mode including gentle pastel pink tones and dark mode featuring a sleek gray

background. It also features playful, rounded font and a bold, amiable logo.

Figure 9. TrekBuddy's logo
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Navigation System

TrekBuddy employs a structured navigation system, enabling smooth transitions between screens.
The app uses a Stack Navigator for hierarchical screen flows (e.g., Login — Home) and a Bottom

Tab Navigator for core screens such as Explore, Saved, Settings, and Profile.

TrekBuddy uses a combination of Stack Navigation and Bottom Tab Navigation from React Navi-
gation to allow smooth transitions between screens like Login, Home, Settings, Profile, and Saved

Places.

On this screen, users are able to navigate between core sections such as Explore, Saved, Set-
tings, and Profile; transition through screens such as sign-up, login, and policy pages; and view tab

icons and active/inactive color states for enhanced navigation clarity.

Q © 2

Figure 10. TrekBuddy's bottom tab navigation screen.
User Authentication

TrekBuddy supports secure user registration and login using email and password. The authentica-
tion process includes input validation, email verification, and error handling. Once signed in, user

data is stored in Firestore for personalized experiences.

TrekBuddy used Firebase Authentication and AsyncStorage to integrate secure user authentication

via email and password, with persistent login and email verification handled through Firebase.

On this screen, users can register a new account with email and password; receive verification
email before accessing full features; log in securely and remain signed in; handle login errors with

clear feedback messages; and sign out or handle login errors effectively.
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Figure 11. TrekBuddy's sign up screen.
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Do not have an account yet? Do not have an account yet? Sign Up

Figure 12. TrekBuddy's sign in screen.
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Theming and Ul Customization

TrekBuddy supports dynamic theming, allowing users to toggle between light and dark modes di-
rectly from the Settings screen. Theming is handled globally using the Context API and includes
accent color customization (e.g., #fc8fa7 for selected tabs).

TrekBuddy used React Context API, StyleSheet, lonicons to integrate the switching light and dark
mode theme by toggle.

On this screen, user can toggle themes on the Settings screen; view accent color highlights (e.g.,
pink for active tabs); and experience consistent Ul across all screens.

10:V0 ¥ W T - 10:U0 ¥ G T ow
Setting Setting

& Settings Settings

I

Data Protection Policy > Data Protection Policy

About TrekBuddy > About TrekBuddy

Dark Mode Dark Mode

Q a Q |

Figure 13. TrekBuddy's settings screen.

Home Screen Image Slider

The Home screen features a dynamic image slider that showcases scenic travel destinations. The
slider supports animated transitions, auto-scrolling, and responsive effects to enhance user enga-
gement.
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This feature is implemented by using React Native Reanimated, ScrollView, FlatList, and custom
animated components. Further details about the library and its capabilities can be found in the offi-
cial documentation (Software Mansion, 2025).

On the Homepage, user can view a rotating carousel of travel locations; enjoy smooth animations

that highlight popular spots; and experience visual inspiration to explore new places.

18:02¢ HHAC
Explore
@ d Enter country or city...

explere the Werkd,

s

Saved Setting Profile

Figure 14. TrekBuddy's slider images on Home screen.

Maps Integration

Users can view interactive maps with support for location markers. The map centers on a predefi-

ned location or a user-selected destination and allows zooming and interaction.
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TrekBuddy used react-native-maps and Apple Map as a default when using Expo to display

the selected destination on Map.

On this screen, user are able to view map centered on a specific city or destinations; interact with

map by zooming in or out; navigate through a visual map interface.
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Figure 15. Map screen displays destination marker using Apple Map.

Google Places Search

TrekBuddy allows users to search for cities and tourist destinations using the Google Places API.
Based on user input, the app fetches city details and attractions, displaying them as cards with
names, photos, and addresses.

This feature uses Google Places API to fetch the countries, cities, and destinations.
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With this feature, user can search for cities or countries; explore tourist attractions in selected
locations; switch between city view and destination view; and view real-time search results with

images and details.
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Figure 16. TrekBuddy's search cities or countries screen.
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Figure 17. TrekBuddy's search destinations screen.

Profile and User Data Management

The profile screen allows users to view and edit personal information. This includes the ability to
update their display name and change profile pictures, which are uploaded to Firebase Storage
and linked in Firestore.

TrekBuddy uses Firebase Firestore, Firebase Storage, and expo-image-picker to help users ma-
nage their profile.

On this screen, user can view current username and profile picture; update username and reflect
changes instantly; upload a new profile image from device gallery; store and retrieve profile info
securely from Firebase; and sign out from the profile screen.
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Figure 18. TrekBuddy's user profile screen.

Saved Screen for Collection Management

This screen allows users to view, create, delete, and navigate their saved collections. Firestore

handles back-end storage and retrieval, while the Ul dynamically adjusts based on user selection.

This feature uses Firebase Firestore, FlatList, TouchableOpacity, Modal, Alert and TextInput to im-
plement the save functionality.

With this feature, user can fetch saved collections and view them; add a new collection with unique
name validation; delete collections or remove individual saved places and use FlatList for smooth
rendering of saved content; save places to collections; receive alerts upon successful save; re-

move individual items or entire collections, and view saved destinations in categorized lists.
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Figure 19. TrekBuddy's save destinations to collection screen.
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Figure 20. TrekBuddy's saved collections screen.
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Are you sure you want to delete
Helsinki?

Success
Collection "Helsinki" deleted
successfully.

Figure 21. TrekBuddy's delete collection and success alert.

New Collection New Collection

Enter collection name Enter collection name

cancel m cancel

Figure 22. TrekBuddy's create collection screen.
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41.2 Back-End
Firebase Backend Architecture
TrekBuddy uses Firebase (Firestore, Auth, Storage, Cloud Functions)

TrekBuddy leverages Firebase to manage back-end functionality without dedicated server mainte-
nance. Firebase services are used for authentication, data storage, image uploads, and serverless
logic execution.

- Firestore: NoSQL real-time database.

- Firebase Auth: User authentication with token-based security.

- Firebase Storage: For storing profile images.

- Cloud Functions: Executing backend tasks (notifications, data processing).
Firestore Database Design
a) NoSQL Structure

Firestore stores data using a document-collection model. Each user has a unique document inside

the Users collection, which includes a nested userCollections subcollection for saved trips.
b) Database Schema

Users (/Users/{userId}): Stores user information including authentication details, profile infor-

mation, and user preferences.

User Collections (/Users/{userId}/userCollections/{collectionId}): Stores collecti-

ons of saved destinations for each user.

Users > userCollections

6dgXge jMRPXoXgtinz1re58iMTQ2
i BhtYH10KYVZcBoVUxasY9XYpmix2 >
kiS8rIAmHvYKNHcWuDhrfrsYjqs2 + Add field
email: "heomoil106@gmail.com”

photoURL: "https:/firebasestorage.googleapis.com/v0/b/trekbuddy-
95089.appspot.com/o/profile_images%2F3033B930-72B5-49B5-
8AC6-86F2D1BF8B36.jpg?alt=media&token=7d5f0c18-35c7-40a7-
901f-960430f7¢715"

username: "Nayoung"

Figure 23. Firestore User Database Structure in TrekBuddy
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userCollections > BK49KARhGEMUh1SokWXS + Add field
3qDaby28qJgYUwSY5sxE items
AmLpWMcg27Ix52EqjCWm %)
Add field KauDVZs5djpnevSIJziv address: "Gyedong-gil, Jongno District, Seoul, Han Quéc”
email: "heomoil106@gmail.com’ i Z19N51Q4YGnréQorCsxr > id: "ChIJT8H4r9GifDURMUXJ_6mEVMO’
photoURL: "https:/firebasestorage.googleapi name: "Lang Hanok Bukchon"

95089.appspot.com/o/profile_ime

72B5-49B5-8AC6H- photo: "https:/maps.googleapis.com/maps/api/place/photo?

maxwidth=400&photoreference=AdDdOWo70saQQKHIKOv1EOKSy

86F2D1BF8B36.jpg? . f
alt=media&token=7d5f0c18- DecaSrj5TZaY9rkkB171jbAsyloWIWgnaCk-

35¢7-40a7-901f- wtaUm82z531007wrPJVKfCz5Fu7ZD4MelMKXao53mwGDEDK1gvrt
960430f7¢715" verXFEXmN59rWO0ueCZEft8ROdL18MQxk1CoJnHaLWZn6t07Pg&k

RmI70B8_cvmwm3BTZnMJyRJsw"
username: "Nayoung"

address: "137 Seobinggo-ro, Yongsan District, Seoul, Han Quéc"
id: "ChlJN2x0fu2ifDUR51BupseGYmE"
name: "National Museum of Korea"

photo: "https://maps.googleapis.com/maps/api/place/photo?
maxwidth=400&photoreference=AdDdOWrwRahEhLaOF8dUOIJNR'

Figure 24. User Collections Data Structure in TrekBuddy Firestore Database.
Firebase Authentication and Security

a) User Auth

Users are authenticated via email/password. Upon sign-in, a secure token is generated, and user

data becomes accessible in the app.

User can sign up and verify their email; log in securely with persistent sessions; and only access
their own data (via Firestore rules).

b) Firestore Security Rules
Security rules are applied to ensure users can only read/write their own data.

rules_version = '2';
service cloud.firestore {
match /databases/{database}/documents {

// Rule for the Users collection
match /Users/{userId} {

// Allow authenticated users to read and write only their own documents
allow read, write: if request.auth != null && request.auth.uid userld;

// Nested rule for collections under each user
match /{subCollection=**} {
allow read, write: if request.auth !'= null && request.auth.uid == userId;

}

Figure 25. Firestore Security Rules in TrekBuddy
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4.2 Application requirements

In the TrekBuddy application, users engage with features that enhance their travel experience
through a single-user interface. Built with Firebase Authentication, users can securely create
accounts, log in, and manage their profiles. The app integrates Google Places and Maps APlIs to
allow destination search, detailed place viewing, saving favorites, and exploring locations via

interactive maps.

Newly implemented features further enrich the experience: language switching between English
and Vietnamese, real-time weather display using OpenWeatherMap, city-specific restaurant
recommendations, a quiz game to earn points and credits, and a daily login streak system stored in

Firestore.

To ensure that TrekBuddy would align with real user needs and preferences, an initial exploratory
user study was conducted before feature development began. This informal research involved
discussions with potential users (N = 4) who frequently use travel applications. These early
interviews (Appendix 2) focused on common pain points in travel planning, especially when

traveling in unfamiliar cities.

Simultaneously, a market review (Appendix 3) of well-known travel apps, such as Google Travel
and TripAdvisor, was conducted to identify standard and missing features. The combined insights

helped shape the feature set and user experience goals of TrekBuddy.

Based on these early findings, the following user stories were created to define the initial product
scope:

- As auser, | want to receive restaurant recommendations in the city I'm exploring.

- As auser, | want to know the real-time weather for each city | want to visit.

- As auser, | want to switch the app language between English and Vietnamese.

- As auser, | want to play quiz games to earn points and credit.

- As auser, | want to build a login streak and feel rewarded for daily engagement.
4.3 New Features Development

This section outlines the development of new features added to the TrekBuddy application,
including multilingual support, real-time weather display, city-based restaurant recommendations,
and quiz-based gamification. These additions aim to improve user engagement, personalization,

and overall experience.
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The implementation spans both front-end components built with React Native and back-end
services powered by Firebase and third-party APIs. Real-time weather is integrated using the
OpenWeatherMap API, while restaurant suggestions are dynamically retrieved via the Google
Places API. Firebase Firestore manages user data such as quiz points, credit balance, and login
streaks. Language switching between English and Vietnamese is supported through the i18n

framework.

Each feature required Ul updates for user interaction and logic for data handling or external API
integration. Tools like react-i18next, moment.js, and Firebase SDKs were essential in

enabling these functionalities.
4.3.1 Feature 1 - Multilingual Support (English — Viethnamese)

To implement this feature, | used i18next, which is an internationalization-framework written in
and for JavaScript. (i18next, n.d.). More details and steps to work with 118n can be found here:

https://www.i18next.com/.

First, | installed 118n-js and expo-localization libraries. To enable internationalization in a React

Native project, we used:
Qayoungé@MacBook—Pr‘o ~ % npm install i18n-js expo-localization
Listing 11. Command line to install the required package.

Then, | created a utils/i18n.7s file to define translation keys for both English and Vietnamese.


https://www.i18next.com/
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Figure 26. 118n. js file locates in utils folder in root file.

Figure 26 illustrates the folder and file structure of the TrekBuddy mobile application, developed
using React Native. It shows how the project is organized into directories for assets, platform-
specific code (Android/iOS), screens, utilities, configuration files, and key entry points such as

App.Js, firebaseConfig.js, and context providers for theming and language support.
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w i18n.js

w
"

i t Localization from "expo-localization"
import I18n from "i18n-js"

const i18n new
: f
: "Email"
"Username"
"Password"
: "Confirm Password"
: "Sign In"
: "Sign Up"
: "Don't have an account yet?"
: "Already have an account?"
: "Missing Fields"
: "Please fill in both email and password."
b fill in all fields before signing up."
ords do not match"
3 Please ensure both passwords are the same."
: "Email Not Verified"
: "Please verify your email before logging in."
: "Verify Your Email"

"A verification email has been sent to your email address. Please verify your email before logging in."
: "Login Failed"
: "Sign Up Failed"
: "No user found with this email. Please sign up."
: "Incorrect password. Please try again."
"Invalid email format. Please enter a valid email."
: "Too many login attempts. Please try again later."
: "Please check your email or password and try again."
: "Email Already Exists"

"The email address is already in use by another account. Please use a different email."

Figure 27. English localization settings in the 118n. js file, defining text translations for user interface

elements and error messages in TrekBuddy.

Figure 27 shows the English (en) language translation object defined in the 118n. s file of the
TrekBuddy mobile application. This configuration uses the i18n-js library in combination with
expo-localization to provide dynamic, locale-based text rendering. The English translations
include commonly used interface strings such as field labels (e.g., "Email", "Password"), action
prompts (e.g., "Sign in", "Sign up"), and error messages (e.g., "Login failed", "Invalid email

format"). These entries serve as the default fallback language for the app.
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: "Tén ngudi dung"
: "Mat khiu"
: "Xac nhan mat kh&u"
: "Pang nhap"
: "DPang ky"
“"Chua c6 tai khoadn?"
: "Pa cé tai khoan?"
: "Thiéu théng tin"
: "Vui 1ong nhép day 40 email va méat khdu."
: "Vui ldng diédn ddy di théng tin truéc khi ding ky."
: "Mat khiu khéng khép"
: "Vui 1dng dam b3o c3 hai mit khdu giéng nhau."
: "Email chua dugc xac minh"
: "Wui 1éng x&c minh email truéc khi dang nhap."
: "Xac minh Email"

"Email xac minh 43 dugc guri dén dia chi email cla ban. Vui 1ong xac minh truéc khi dang nhap."

: "Dang nhap thit bai"

: "pang ky thit bai"

: "Khéng tim thay ngudri ding véi email nay. Vui long dang ky."

: "M&t khiu khéng dang. Vui 1ldong tht lai."

: "Pinh dang email khéng hop 1&. Vui 1dng nhdp email hop 1&."

: "Pang nhap quad nhiéu 14n. vui 1dng thi lai sau."
: "Vui long kiém tra lai email hoXc mat khdu."

: "Email da duoc st dung"

"pia chi email ndy d3 duoc st dung bdi tdi khodn kh&c. Vui 1dng sir dung email Khac."

Figure 28. Viethnamese localization settings in the 118n. js file, defining text translations for user interface

elements and error messages in TrekBuddy.

Figure 28 presents the Vietnamese (v1i) translation object used within the same 118n. s file.
Each English string is mapped to its Vietnamese equivalent, allowing users whose devices are set
to Viethamese to interact with the TrekBuddy app in their native language. The translated strings
cover the same interface elements and validation messages as in the English set, ensuring a

consistent user experience across both languages.

These above figures demonstrates how the application supports internationalization (118n) by
defining and managing user interface text for localization. It allows the app to easily switch
languages or add additional ones in the future by providing similar objects for other locales (e.g.,

vi for Vietnamese).

On this component, import:
- expo-localization to detect the device's locale settings.

- i18n-1js, a JavaScript internationalization library used to manage translations.

Then, new instances of 118n is created with English (en) and Vietnamese (vi) as the language
configuration. In there, the en and vi objects contain key-value pairs where the keys (e.g.,
email, signlIn, missingFields) representidentifiers used in the code and the values (e.g.,

"Email"™, "Sign In", "Missing Fields") are the actual English strings shown to users.
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After that, integrated the language context using React Context API. This component handling au-

tomatic detection, storage, and toggling of the app’s language between English and Vietnamese.

% LanguageContext.js X

t React createContext, useState, useEffect from "react"
Localization "expo-localization"
AsyncStorage from "@react-native-async-storage/async-storage"
i18n from "./utils/i18n"

const LanguageContext

[ const v children
const [language, setlLanguage i18n

async () L
t storedLang it AsyncStorage "appLanguage")
const detectedlLang Localization. | "vi")

const langToUse storedLang detectedLang

i18n langToUse
(langToUse)

async (lang
lang
(lang)
AsyncStorage. ("appLanguage"

const
const newlLang language
(newLang)

language, changelLanguage, togglelLanguage }}

Figure 29. Language context provider implementation in LanguageContext. js

The figure illustrates the LanguageContext. js file, which handles language selection and
switching in the TrekBuddy mobile application. It uses React’s Context API to provide a global
language state, enabling components across the app to access and update the current language.
On initialization, it attempts to load a previously saved language from AsyncStorage; if none is
found, it detects the device's locale using expo-localization. Based on the result, it sets the default
language to either Viethamese ("vi") or English ("en"), ensuring the app starts in a relevant

language for the user.

The file also defines functions to change and toggle the app’s language. The changelLanguage
function updates the language in both the i18n instance and the app state, while saving the
preference to storage. The toggleLanguage function switches between English and Viethnamese

automatically. These functions, along with the current language, are provided to the rest of the app
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through LanguageContext.Provider. This setup allows TrekBuddy to offer consistent,

dynamic multilingual support throughout the user interface.

Finally, | implemented a language toggle button in the Ul using TouchableOpacity and the
toggleLanguage function from the language context, allowing users to switch languages dynami-
cally. To enable localization, all static text in the interface was replaced with corresponding transla-
tion keys using i18n.t ('key"').

y onPress={toggleLanguage} style={styles.

styles. n}
2={styles. 1 }>

{language === "vi" “YI" : “EN"}

Figure 30. Button component for toggling app language between English (EN) and Vietnamese (VI).

This figure shows a React Native Ul component for toggling the application language between
Vietnamese and English. The component is built using a TouchableOpacity wrapper, which
allows the user to press the button to trigger the togglelLanguage function—previously defined in

the LanguageContext.

Inside the button, a View component contains a Text element that conditionally displays either
"VI" or "EN" based on the current value of the language variable. If the language is "vi", it
displays "v1I"; otherwise, it defaults to "EN". This simple and intuitive Ul element serves as a
language switch indicator and allows users to change the app’s language dynamically. Styling is
applied via styles.languagelIcon, styles.languageText, and styles.iconButton,

which are assumed to handle layout and visual appearance.
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Figure 31. TrekBuddy Login page with 2 languages after implementing

Challenges, Solutions, and Learning Outcomes

During the implementation of internationalization in the TrekBuddy app using the i18next library,

a recurring challenge was the issue of missing translation keys, such as the name value not ap-

pearing in the user interface. This often occurred when keys were undefined or improperly referen-

ced in the translation configuration, leading to undefined or blank text.

To resolve this, | carefully reviewed the 118n. js file to ensure all necessary keys were present

and correctly structured in both English and Vietnamese. | also enabled debug mode in 118next

to identify missing keys in real time and configured a fallback language (English) to prevent blank

outputs when a translation was missing. Additionally, | adopted consistent and contextual key na-

ming (e.g., "login.name"), which helped improve clarity and maintainability.
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Thorough testing in both languages was conducted to ensure all screens displayed correctly trans-
lated content. Through this process, | learned the importance of organized translation structures,

fallback mechanisms, and rigorous testing in delivering a seamless multilingual experience.

Compared to other features | had implemented earlier—such as real-time data integration or Fire-
base authentication—this i18n feature was relatively straightforward. | only needed to create a
single translation component, import it into the necessary screens, and replaced plain text with

i18n key, making the integration process efficient and reusable across the application.
4.3.2 Feature 2 - Real-time Weather Display for each city.

First of all, the API setup is the most important step since this feature uses OpenWeatherMap API
to fetch weather data based on the selected city's latitude and longitude. The API key is stored in

the . env file same as Google API key implemented before.

Created a helper function is created to fetch and parse the weather data. The fetchWeather
function sends a request to the OpenWeatherMap API using latitude and longitude to retrieve real-
time weather data (temperature, condition, and icon) for a given city, and updates the weather-

DataByCity state:

const \ async (lat, lon, cityId

const response 1
“https://api.openweathermap.org/data/2.5/weather?lat=${1at}&lon=4${lon}&appid=${0OPENWEATHER_API_KEY}&units=metric

const data t response.

(data?. && data
y((prev
«.uprev
cityId]:
: data.
: data. [0].
: data. [0].

(error) {
console.¢ ("Error fetching weather:", error

Figure 32. Screenshot of code snippet from fetchWeather () function.

The figure shows the fetchWeather function, an asynchronous JavaScript function used in the
TrekBuddy mobile app to retrieve real-time weather data from the OpenWeatherMap API. It takes
three parameters: latitude, longitude, and a cityTId used to associate the weather data with a

specific city in the app’s state. The function sends a fetch request to the API, passing the
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coordinates and an API key, and requests the temperature in metric units. Once the response is

received, it is parsed into JSON format for further use.

If valid weather data is returned, the function updates the app’s state using
setWeatherDataByCity. It stores the current temperature, weather condition (e.g., Clear, Rain),
and the corresponding weather icon for the selected city. Optional chaining is used to safely
access nested data and avoid runtime errors. The function also includes basic error handling,
logging any issues encountered during the fetch process. This implementation enables TrekBuddy
to provide dynamic and location-specific weather updates, enhancing the user experience by

helping travelers plan more effectively based on current conditions.

The function below is triggered when the user taps the “Show Weather” button for each city.
When pressed, it triggers the fetchiWeather function for the selected city's coordinates without

triggering the parent press event.

style={styles.
onPress={(e)
e.
if (item.

style={styles.
{i18n.t("weather")}

Figure 33. Implementation of the weather button using TouchableOpacity.

This figure displays a React Native component that provides a button for displaying real-time
weather information for a specific location in the TrekBuddy app. The component is wrapped in a
TouchableOpacity, which acts as a clickable element styled using
styles.showWeatherButton. When the button is pressed, an onPress event handler is
triggered. Inside this handler, e.stopPropagation () is called to prevent the event from
bubbling up to any parent TouchableOpacity, which ensures only this button's action is

executed.

If the selected item contains a valid 1ocation object, the fetchWweather function is called with
the item's latitude, longitude, and ID. This fetches the weather data specific to that location. The
button displays text from the app's internationalization system (i18n.t ("weather")), allowing

it to be translated based on the selected language. This component enables users to manually
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retrieve weather data for a given destination, providing control over when and where to view live

weather updates in the app interface.

Once fetched, the weather data is rendered in the Ul with icon and temperature. The conditional
rendering of weather data in the user interface. If weather data exists, the app displays a row con-
taining an image (sourced from OpenWeatherMap using the icon code) and a text label showing

the current temperature and weather condition.:

{weather &&

style
- Yrow"
: "center"
: 6

source

: “https://openweathermap.org/img/wn/${weather. }@2x.png’

style W : 32 jht: 32

style il : 8
weather C, {weather.

Figure 34. JSX conditional rendering to display weather icon, temperature, and condition

This figure illustrates a React Native Ul component that conditionally displays real-time weather
data retrieved from the OpenWeatherMap API. The component is rendered only when the

weather object is defined, using the weather && (...) syntax for conditional rendering.

The view is structured in a horizontal layout using flexDirection: "row" and centers its items
vertically with alignTtems: "center". Itincludes an <Image> component that dynamically
loads a weather icon from the OpenWeatherMap image service. The icon URL is constructed using
a template literal with weather . icon, fetching a 2x resolution icon (e.g., "10d@2x.png")
appropriate for the current weather condition. Next to the icon, a <Text> component displays the
current temperature in Celsius ({weather.temp} °C) followed by the weather condition (e.g.,
Clear, Rain). This compact, visually informative layout provides users with a quick, localized

weather summary directly in the app interface.
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Figure 35. Real-time weather display for each city in the TrekBuddy app
Challenges, Solutions, and Learning Outcomes

The main challenge during development was rendering the correct real-time weather information
for the selected city. Initially, there were issues where weather data either did not appear or was
displayed for the wrong city. This was mainly due to improper state management and asynchro-
nous function handling, which caused mismatches between the city selection and the weather data

displayed.

To address this, | refined the fetchWeather function to ensure it accurately fetched data based on
the selected city’s coordinates. | also improved the component's state logic to correctly associate
weather data with the corresponding city and updated the Ul rendering conditions to prevent stale
or incorrect data from being shown. Additionally, | implemented unique keys and ensured the state

was reset properly between selections.

Compared to the language toggle feature, which involved static content updates and was easier to
manage, the weather display feature was more complex due to its reliance on real-time data, exter-

nal APl integration, and asynchronous state updates.
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From this process, | learned the importance of managing component-specific state and handling
API responses carefully in real-time applications. | also gained practical experience in dynamic Ul

rendering and data synchronization between user actions and external services.
4.3.3 Feature 3 - Recommended Restaurant Listings Per City

First of all, in HomeScreen. js, a function is defined to fetch restaurants based on the selected
city. This function that queries the Google Places API to retrieve a list of restaurants based on the

selected city name, processes the results, and updates the Ul with restaurant data.

const async (cityName
{
const response awa (
“https://maps.googleapis.com/maps/api/place/textsearch/json?query=restaurants+in+${cityName}&key=${GOOGLE_API_KEY}

const data W response
(data. ) {
const restaurants = data
: place
: place.
: place
: place
: place.
“https://maps.googleapis.com/maps/api/place/photo?maxwidth=400&photoreference=${place [0]. r r &key=${GOOGLE_API_KEY}
: "https://via.placeholder.com/150"

(restaurants)
)
¥ ch (error) {

console. yr("Error fetching restaurants:", error
}
}

Figure 36. Code snippet of the fetchRestaurants function

This figure shows the implementation of the fetchRestaurants function, an asynchronous
function that retrieves restaurant data for a given city using the Google Places API. The function
accepts a cityName as its parameter and constructs a request URL to fetch restaurant listings for
that location. It uses the textsearch endpoint from the Places API and includes the API key

stored in GOOGLE API KEY.

Once the response is fetched and parsed to JSON, the function checks if data.results exists. It
then maps over the results to extract relevant information for each restaurant, including the

place id, name, formatted address, location, anda photo URL. If the restaurant has a
photo, it constructs the image URL using the photo reference and API key; otherwise, it defaults to
a placeholder image (https://via.placeholder.com/150). The processed restaurant data is
stored in a new array and set to state using setRestaurants. If any error occurs during the
process, it is caught and logged using console.error. This function enables TrekBuddy to

dynamically display restaurant recommendations based on user search queries.
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Below the city title in the render section, add 2 tabs Ul for switching between Destinations and
Restaurants using TouchableOpacity. The selected tab updates the view and triggers res-

taurant data fetching if applicable.

yle={styles.
styles.
selectedTab "destinations" styles.

b("destinations")}

styles.
selectedTab "destinations" styles.

{i18n.t("destinations")}

styles.
selectedTab "restaurants" styles.

"restaurants"
selectedCity

sty le
styles.
selectedTab "restaurants" styles.

{i18n.t("restaurants")}

Figure 37. Two-tab Ul component for toggling between “Destinations” and “Restaurants”

This figure displays a tab-switching user interface in React Native, used to toggle between two
main views: "destinations" and "restaurants”. The structure is built using TouchableOpacity
components that act as tab buttons, styled based on the currently selected tab. The Ul is wrapped

inside a parent view with styling applied via styles. tabRow.

Each tab button uses conditional styling: if the selectedTab matches the current tab (e.g.,
"destinations" or"restaurants"), it applies styles.activeTab for the button and
styles.activeTabText for the label to visually highlight the selected tab. Pressing the "destinations"

tab sets the selected tab state without additional actions, while pressing the "restaurants" tab not
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only changes the selected tab but also triggers the fetchRestaurants (selectedCity)
function. This fetches restaurant data for the currently selected city, making the tab interactive and
dynamic. Both tabs use 118n.t (.. .) for translation support, ensuring the labels are localized

based on the user’s selected language.

Next, render restaurant list conditionally in the section where destinations are shown, add Flat-

List dynamically displays either destinations or restaurants.

style={styles. }
{selectedTab "destinations"
i18n.t (" famousDestinations"
i18n.t(" recommendedRestaurants"

EYESE

selectedTab === "destinations" touristDestinations : restaurants

srItem={renderDestinationItem}
\
I

item item
nerStyle={styles.y

Figure 38. Code snippet of conditional rendering of sections titles and content list

This figure shows a dynamic Ul rendering logic in React Native that updates content based on the
currently selected tab, either "destinations" or "restaurants”. At the top, a <Text> component
displays a section title using internationalized strings. It conditionally renders "famousDestinations"
or "recommendedRestaurants" using 118n.t () depending on the value of selectedTab.

This supports multilingual display of the section title.

Below the title, a <FlatList> component is used to display a scrollable list of items. The list's
data source dynamically switches between touristDestinations and restaurants arrays
based on the same selectedTab value. The renderItem prop determines how each item in the
list is displayed, while keyExtractor ensures each item has a unique key based on its id. This
pattern allows for a clean, reusable interface that adapts to user interaction and supports

localization, contributing to a responsive and context-aware user experience in the TrekBuddy app.
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Figure 39. User interface showcasing recommended destinations and restaurants in Hanoi, Vietnam.

Challenges, Solutions, and Learning Outcomes

To implement the feature, a fetchRestaurants function was created in HomeScreen. js. This

function queries the Google Places API based on the selected city and stores the resulting data in

state. Below the city title, a two-tab interface using TouchableOpacity allows users to switch

between Destinations and Restaurants. Depending on the selected tab, a F1atList dynamically

renders the relevant content.

The main issue occurred when trying to update and render the correct list based on user selection.

Initially, the Ul either failed to refresh correctly or displayed mismatched content. This was resolved

by improving the tab state logic, clearly separating destination and restaurant data states, and ap-

plying conditional rendering based on the selected tab. | also ensured the FlatList keys and

data sources were reset properly when toggling views to avoid rendering glitches.

Despite the rendering challenges, having previously implemented a similar destination fetching fea-

ture made this development more manageable. Reusing logic patterns from the destination com-

ponent helped streamline the data-fetching process.
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From this experience, | learned how to better manage multiple dynamic lists within the same
screen and the importance of clear state separation when dealing with conditional Ul components.
This feature reinforced my understanding of state-driven rendering and component reusability in

React Native applications.
4.3.4 Feature 4 - Quiz Game to Earn Points and Credits.

First, | created QuizScreen. js to handle question display, answer validation, score tracking, and

Firestore updates.

% QuizScreen.js X

® Q
=

navigation
theme ThemeContext

currentQuestion, setCurrentQuestion
score, setScore 0
selectedOption, setSelectedOption
hasAnswered, setHasAnswered

const async (option
(hasAnswered)
(option)

const isCorrect option questions [currentQuestion
(isCorrect) {
prev prev + 1)
(

Alert (i18n.t("correct" i18n "youEarnedPoint")

Alert. (118n.t("wrong"), il8n "noPointsAwarded"))

async
5t userDocRef (db, "Users", auth
5t userSnap (userDocRef
(userSnap.ex ()) {
userData userSnap. ()
currentPoints userData.
(userDocRef
: currentPoints + 1

(currentQuestion + 1 questions
currentQuestion + 1

Alert. (1i18n.t("quizCompleted"), "${i18n.t("yourScore")}

"oK"

navigation.
H)

Figure 40. Code snippet from QuizScreen.js



46

The figure displays the implementation of the Qui zScreen component in the TrekBuddy mobile
application, which provides users with a gamified quiz experience. It utilizes React’s state
management to track the current question, user score, selected answer, and whether the user has
already answered. When a user selects an answer, the handleAnswer function checks if the
option is correct by comparing it to the predefined answer for the current question. If correct, the
score is incremented and the awardCredit function is triggered to update the user’s points in
Firebase Firestore. Feedback is provided immediately using localized alert messages through the

i18n internationalization system.

The awardCredit function accesses the user’s Firestore document to update their total quiz
points. It first retrieves the document using the current user’s ID, checks if it exists, and either
updates the existing points or initializes them if not present. The component also includes a
nextQuestion function, which advances the quiz if there are remaining questions or shows a
final alert with the user’s score when the quiz is completed. The navigation is then reset to return
the user to the start of the quiz. This structured approach provides a seamless, engaging, and

educational experience that encourages users to return daily and interact with the app’s content.

By integrating quiz functionality with real-time score tracking and Firebase-based persistence, the
QuizScreen contributes significantly to TrekBuddy’s gamified experience. The use of multilingual
support through i18n, responsive state handling, and interactive Ul logic reflects thoughtful design

that aligns with the app’s broader goals of engagement and accessibility.

Then, added Navigation to Quiz from ProfileScreen since users can see their progess including
Credits and Points from ProfileScreen, so the CTA button to ask users to play quiz and earn points

is located in the ProfileScreen.

{styles.quizButton}
ess={() => navigation.navigate("QuizScreen")}

style={styles.quizButtor }>{i18n.t("takeQuiz")}-

Figure 41. Navigation button on the Profile screen that allows users to start the quiz game by navigating to

QuizScreen.

This figure shows a React Native component that provides a button for navigating to the quiz
feature within the TrekBuddy app. The TouchableOpacity element is styled with
styles.quizButton and triggers navigation to the QuizScreen when pressed. The button’s

label is rendered using a Text component and supports internationalization through
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i18n.t ("takeQuiz"), allowing the displayed text to adapt based on the selected language.
This component serves as an entry point for users to access the quiz functionality, contributing to

the app's gamification and user engagement features.

Updated Firestore user document with 2 fields: credits and points to reflect user performance.
Additionally, fetch the current credits and points from Firestore to display on Profile page for each

user.

const

const userDocRef db, "Users", auth

const userDoc wa i userDocRef
userDoc.
const userData userDoc.
userData. "Unknown"
userData. L1
userData.
userData.
userData.

userDocRef
: "Unknown"

i18n.t("fetchUserFail") + error.

Figure 42. Function fetchUserData () used to retrieve user information including points and credits from

Firestore.

This figure shows a useEffect hook in React that retrieves user data from Firebase Firestore
when the component is mounted. The fetchUserData asynchronous function accesses the
currently authenticated user's document from the Users collection using their UID. If the document
exists, it extracts and sets various user-related states such as username, photoURL, credit,
and points. Default values are provided in case any field is missing—for example, "Unknown"
for usernames or 0 for numerical values like points or streaks. This ensures that the Ul displays

consistent and valid data even when some fields are uninitialized.

If the user document does not exist, the function creates a new document with default values for

username and photoURL to initialize the user profile in Firestore. Any errors encountered during
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the fetch process are caught and stored in an errorMessage state, with the message also

translated using 118n.t ("fetchUserFail™) for localization. The fetchUserData function is

called once upon component mount due to the empty dependency array in the useEffect. This

logic ensures reliable and localized user data retrieval and handling, forming the basis for

personalized features and display throughout the TrekBuddy application.

(A > Users > KWYZsFMulUXa.

(default)

»

+ Start collection

Users

& More in Google Cloud Vv

@ users = B kWYZsFMulUXaj047atk7hPQvScql

+ Add document + Start collection
13qjWodd66TLMAaDg240g7pMj3Q2 + Add field
kWYZsFMulUXaje47atK7hPQvScql > credit: 100

email: "heomoil106@gmail.com’
lastLoginDate: "2025-04-19"

photoURL: "https://firebasestorage.googleapis.com/v0/b/trekbuddy-
95089.appspot.com/o/profile_images%2F1CDCAC3E-E80A-4ASF-
8CDC-B3F4B02C9819.jpg?alt=media&token=1b7627d9-f8fb-43cc-
94e6-041¢13565333"

points: 11
streak: 1

username: "heomoine’

Figure 43. Firestore database showing user document structure including points, credit fields.

This figure shows a Firebase Firestore document within the Users collection, representing a

specific user identified by the document ID kWYZsFMulUXaj047aTk7hPQvScgl. The document

stores key user data including username, email, lastLoginDate, photoURL, credit, and

points. These fields are used in the TrekBuddy app to personalize the user experience, track

quiz performance, and display profile information.
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Challenges, Solutions, and Learning Outcomes

The main challenge encountered during implementation was that the user’s score did not update
correctly in Firestore after completing the quiz. Additionally, even when data appeared to be

written, the app failed to fetch and display the updated credits and points from Firestore on
the ProfileScreen. This issue disrupted the intended feedback loop and undermined the gamified

experience.

To address this, | first debugged the Firestore write operation within the QuizScreen. js file. |
ensured that the updateDoc function targeted the correct user document and that asynchronous
operations were handled properly using await. Secondly, | reviewed the logic in the ProfileScreen
to confirm that the data fetching from Firestore used the correct user ID and that the fetch was

triggered after quiz completion. | also verified that state updates occurred after successful reads.

Once resolved, the feature functioned as intended: after finishing the quiz, the user’s score was
recorded in Firestore and immediately reflected in the Profile screen upon navigation. A navigation
button was placed on the ProfileScreen to encourage users to play and earn more points,

reinforcing user engagement.

Compared to other features such as the real-time weather display, which involves one-way data
fetching, this quiz feature introduced a two-way data flow: writing to and reading from the
database. This made it more complex and required a careful approach to asynchronous operations

and state management.

From this feature, | learned the importance of verifying data flow in both directions when working
with cloud databases like Firestore. | also gained experience in handling async/await logic,
managing state updates in response to remote changes, and creating interactive components that

tie closely to personalized user data.
4.3.5 Feature 5 - Daily Login Streak

To increase user retention and encourage daily app usage, a daily login streak feature was
implemented in the LoginScreen. This system tracks the number of consecutive days a user logs
into the app and updates their streak accordingly in Firebase Firestore. The feature uses the
moment . js library to compare the current login date to the last recorded login date and determine

if the streak should continue or reset.
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const updatelLoginStreak = async =>
const userRef = doc(db, "Users", auth.currentUser.uid
const userSnap = await getDoc(userRef

if (userSnap.exists
const data = userSnap.data
const today = moment().format("YYYY-MM-DD");
const yesterday = moment subtract(1, "day").format("YYYY-MM-DD");
const lastLoginDate = data.lastLoginDate || null
let newStreak = 1;

if (lastLoginDate === today
console. log("Already logged in today, no change to streak.");
return;
else if (lastLoginDate === yesterday
newStreak = (data.streak || @) + 1

await updateDoc(userRef
streak: newStreak
lastLoginDate: today,
console. log( Streak updated: newStreak
else
console. log("User document does not exist.");

Figure 46. Code snippet for updating the login streak in Firebase Firestore.

This figure shows the updatelLoginStreak () function, which is called after successful user
authentication. The function retrieves the user document from the Firestore Users collection and
checks the 1astLoginDate field. If the user has already logged in on the current day, no
changes are made. If the last login was exactly one day ago, the streak count is incremented by
one. If there is no valid login streak or a day was missed, the streak resets to 1. Finally, the new

streak and today's date are written back to Firestore to persist the updated state.
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const handleLogin = async =>
if (!email || !password
Alert.alert(il18n.t("missingFields" i18n.t("fillEmailPassword"
return;
try
const userCredential = await signInWithEmailAndPassword
auth
email

password
const user = userCredential.user;

if (!user.emailVerified
Alert.alert
i18n.t("emailNotVerified"
i18n.t("verifyEmailBeforeLogin"

await auth.signOut
return

console. log("User logged in:", user);
await updatelLoginStreak
navigation.navigate("HomeScreen"

Figure 47. Login logic calling updateLoginStreak function after successful sign-in.

This figure presents the login logic that triggers the login streak update. Once a user is
authenticated and their email is verified, the app executes updatelLoginStreak () before
navigating to the HomeScreen. This ensures that the user’s streak is checked and updated in real
time during every valid login session. Additionally, localized alerts are used to display messages in
the appropriate language (e.g., missing fields, unverified email) through the i18n

internationalization framework.

The user document is updated with two fields:
- streak: the number of consecutive days the user has logged in

- lastLoginDate: the most recent login date in "YYYY-MM-DD" format

These values are used both to maintain the streak logic and to personalize the user profile,

displaying the current streak as a & icon and count on the ProfileScreen.
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Figure 48. Firestore user document with streak and lastLoginDate fields

This figure shows a sample Firestore document for a user. The document includes key fields like
username, email, credits, and now the login streak. These fields are updated each time the user
logs in, allowing the app to show accurate progress indicators.
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Figure 49. Profile screen displaying user’s current login streak with streak icon
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4.4 New Features Testing
441 Testing Environment and Methodology

Testing was conducted using the Expo Go environment on an iPhone 14 Pro simulator to simulate
real-world mobile usage conditions. Even though testing on Expo Go simulator has many
limitations, the testing code using the testing framework (e.g., Jest) can be added in the future.
This is mentioned in Chapter 6, section 6.2.2. A scenario-based manual testing methodology was
adopted. Each scenario reflected a complete user journey involving multiple features, including lan-
guage selection, city exploration, real-time weather retrieval, restaurant discovery, and user en-

gagement through a quiz game.

All test cases were executed manually and documented using a structured format, capturing the
input actions, expected outcomes, and final results. The goal was to identify any issues that could

affect user interaction across different modules of the application.
44.2 End-to-End Feature Testing
Multilingual (EN — VI) Functionality

The multilingual functionality was tested to confirm that the application correctly supported
language switching between English (default) and Vietnamese (localized). The testing objectives
included verifying real-time language toggling, translation consistency, fallback behavior, language

persistence across screens, and Ul adaptability to different text lengths.

Testing began by launching the application and interacting with the language toggle button. The
app was expected to dynamically switch text content upon tapping the toggle without requiring a
restart. Specific text elements, such as buttons and screen headers, were verified for accurate

translation. For example, the English "Sign In" button was correctly translated to "Bang nhap" in

Vietnamese.

To test fallback mechanisms, certain keys were intentionally removed from the Viethamese
translation file. Upon switching to Viethnamese, the application successfully displayed the English

fallback values, validating the reliability of the fallback logic provided by the i18next library.

Furthermore, screen navigation tests were conducted to confirm language persistence across the
application. After changing the language on the login screen, transitions to the Home and Profile
screens retained the selected language setting. Additionally, visual inspection confirmed that the Ul
layout remained intact despite the increased text length in Viethamese, demonstrating proper

layout flexibility and internationalization readiness.
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Real-Time Weather Display

The real-time weather feature was tested to ensure that the application could successfully retrieve
and present live weather data for individual cities based on their geographical coordinates. The
testing scenario simulated a typical user workflow: navigating to the list of cities, selecting a city,

and pressing the “Show Weather” button.

The application was expected to query the weather API and display relevant weather information
such as temperature and weather condition. The results were confirmed visually within the app in-
terface. The weather data was loaded promptly and displayed accurately, indicating a successful

integration between the application frontend and the weather API backend.
Restaurant Listing

Testing of the restaurant listing feature was designed to verify that restaurant data was correctly
fetched, displayed, and navigated by users. Upon switching to the “Restaurants” tab from the city
screen, the application displayed a list of restaurants with corresponding images, names, and

addresses. Each entry also included an interactive “Show on Map” button.

Functionality was verified by tapping the map button, which opened a focused map view centered
on the selected restaurant’s geolocation. In addition, tab-switching performance was tested by
alternating between the “Destinations” and “Restaurants” tabs. The content updated seamlessly,

and no Ul issues were observed.

Error handling was also evaluated by disabling the device's internet connection and attempting to
load the restaurant list. The application logged the error gracefully and avoided crashing, which

confirmed that appropriate fallback logic and resilience were in place for offline conditions.
Quiz Game

The interactive quiz game was tested to assess its ability to deliver an engaging user experience,
handle user input, and update user scores in real time using Firebase Firestore. The test began by
navigating from the Profile screen to the Quiz screen, where a set of questions with multiple-choice

answers was presented.

The quiz logic was validated by selecting both correct and incorrect answers. A correct answer
resulted in a success message and score increment in Firestore, while an incorrect selection
triggered a “Wrong” message without score modification. This verified the correctness of the

conditional feedback and scoring mechanisms.
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Users were able to proceed through multiple questions using a “Next” button until the quiz

completion screen appeared, showing the final score. The Profile screen was refreshed post-quiz

to confirm that the updated score was accurately reflected in the user’s profile data, verifying that

backend integration with Firebase was functioning correctly.

4.4.3 Results and Observations

The integrated testing of the TrekBuddy application confirmed that the app operates reliably across

all major features and interaction flows. The system demonstrated excellent handling of user

inputs, seamless screen transitions, dynamic content rendering, and consistent language support.

Test Case Description Input/Action Expected Outcome Status
Verify language toggle but- | Tap on the language | All text content changes Passed
ton switches language toggle icon (EN/VI) between English and Viet-

namese immediately

Check translation for sig- | Switch language to "Sign In" becomes "D3ng Passed
nIn button Vietnamese nhap"
Ensure fallback works if a Remove a key (e.g., | The English version Passed
translation key is missing points) from Viet- ("Points") is displayed as

namese dictionary fallback

and switch to VI
Verify language persists du- | Toggle language and | Toggle language and navi- | Passed
ring navigation navigate from Login gate from Login — Home

— Home — Profile — Profile
Confirm Ul layout handles Switch between lan- | No Ul distortion or text Passed
text length differences guages on all overflow occurs

screens
To verify that the app suc- Locate a city item Display the real-time weat- | Passed

cessfully fetches and disp-

lays real-time weather infor-

mation for each city

and tap the "Show
Weather" button.

her data
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Restaurant list displays cor- | Select a city and A list of restaurants with Passed
rectly switch to "Res- image, name, address, and
taurants” tab buttons is shown.
Switch between tabs Tap "Destinations” Correct content is shown Passed
and "Restaurants” based on the selected tab.
tabs repeatedly.
Restaurant "Show on Map" | Tap "Show on Map" Map opens and focuses on | Passed
works on a restaurant item. | the restaurant's location.
Restaurant list error han- Turn off internet con- | Error is logged in console; Passed
dling nection and fetch res- | no app crash.
taurants.
Open Quiz Game Navigate from Profi- | Quiz interface displays with | Passed
leScreen to questions and options
QuizScreen using
CTA button
Answer Correctly Select correct answer | Score increases, point ad- | Passed
ded in Firestore, "Correct"
alert shown
Answer Incorrectly Select wrong answer | No score change, "Wrong" | Passed
alert shown
Navigate All Questions Press "Next" after Moves to the next question | Passed
each question until complete
Finish Quiz Reach end of ques- Show total score and navi- | Passed
tion list gate back to ProfileScreen
Refresh Profile Return to ProfileSc- Updated points displayed | Passed

reen

correctly

Table 1. Testing results and observations.
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4.5 Deployment Using EAS
4.5.1 Rationale for Choosing EAS for Deployment

EAS (Expo Application Services) was selected to deploy the TrekBuddy app because it integrates
smoothly with React Native and supports projects developed using Expo Go. Since TrekBuddy
was built and tested using Expo Go, EAS was a natural choice, allowing for simple configuration,

local or cloud builds, and native signing without complex Gradle setup.

| followed the EAS Build guideline to deploy my TrekBuddy app in local to create apk file, avoid
waiting time in the queue in EAS Cloud. Deploy using EAS guideline can be found at:

https://docs.expo.dev/build/setup/.

4.5.2 Preparation Steps for Deployment

Before building and deploying the application, several preparations were necessary:
- Clean up the code by the removal of unused dependencies, here is the react-native-
pdf-1ib in my project to reduce build size and potential conflicts.
- Double-check that the app.json file was configured with appropriate values for name,
slug, version, and orientation.
- Installed Android platform tools (e.g., adb) via Homebrew to support testing on a physical

Android device.
4.5.3 EAS Build and Configuration Process

After preparations, | installed Expo CLI and EAS CLI using the command below:

-~

nayoungg@MacBook-Pro ~ % npm install -g eas-cli

Listing 13. Command line to install EAS CLI

Then, to configure an Android project for EAS, | run the following command. This will create an

eas.json file, which was modified to define a production profile using the apk or aab format.
nayoungg@MacBook-Pro TrekBuddy_mobile_app_project % eas build:configure

Listing 14. Command line to configure Android project.


https://docs.expo.dev/build/setup/

59

: "internal"

: "apk"

: "internal"
f
M 1

: "latest"

: "preview"

- 4l

: "app-bundle"

: "production"

Figure 50. Screenshot of code snippet in eas. json file.
Finally, | run the local build command to create the . aab file.
nayoungg@MacBook-Pro TrekBuddy_mobile_app_project % eas build --platform android --Tlocal
Listing 15. Command line to build local . aab file.

During the process of deploying the TrekBuddy application locally using EAS Build, | encountered
several technical challenges that significantly contributed to my understanding of Android build

systems and project configuration in React Native.
Initially, upon running the local build command, the process failed with the following error:

"Could not determine the dependencies of null > Could not resolve all

dependencies for configuration 'classpath'. The new Java toolchain
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feature cannot be used at the project level in combination with source

and/or target compatibility."

Despite researching online and consulting Al-based tools, no immediate solution was found.
Eventually, after discussing the issue with my advisor, the problem was resolved by adding a

custom Android build profile to the eas.json configuration file:

[

"latest"

Figure 51. Code snippet of build configuration part.
This addition ensured the project used a compatible and up-to-date build environment.
However, a subsequent error occurred:
"Task 'clean' not found in root project 'TrekBuddy' and its subprojects."

This indicated that the Gradle script was missing a task definition required by the build system. Af-
ter further investigation and testing, | resolved the issue by manually creating a build.gradle file in

the root directory and including the necessary configuration to define the missing clean task.

build.gradle

J

task clean(type: Delete) {

delete rootProject.buildDir

Figure 52. Code snippet in /build.gradle file.

These experiences enhanced my ability to debug and configure Android builds within the React
Native ecosystem. | also learned the importance of understanding build tooling and how to adapt
project configurations to meet specific deployment requirements. The process ultimately reinforced
the value of iterative problem-solving and seeking support when working with complex

development tools.

After resolving the Gradle script issue, | executed the local build command once more. This time,
the build process completed successfully without any further errors. The . aab (Android App Bun-
dle) file was generated and saved to the specified directory, marking the completion of the local

deployment process.
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Figure 53. Successfully local build message.

Next, | need to convert . aab to . apk for installing to Android phone for testing. | installed and

used bundletool, which is an official Google tool for converting.

nayoungg@MacBook-Pro ~ % java -jar ~/Downloads/bundletool-all-1.18.1.jar build-apks \
--bundle=~/Downloads/trekbuddy.aab \

--output=~/Downloads/trekbuddy.apks \

--mode=universal \

--ks=~/trekbuddy.jks \

--ks-key-alias=anhnguyen \

--ks-pass=pass:heomoill@s \

--key-pass=pass:heomoill0é

Listing 16. Command line to use bundletool for converting.

Then extract the .apk file from the .apks ZIP by using the following command:

nayoungg@MacBook-Pro ~ % unzip ~/Downloads/trekbuddy.apks -d ~/Downloads/trekbuddy_apks

Archive: /Users/nayoungg/Downloads/trekbuddy.apks
extracting: /Users/nayoungg/Downloads/trekbuddy_apks/toc.pb
extracting: /Users/nayoungg/Downloads/trekbuddy_apks/universal.apk

Listing 17. Command line to extract .apk file.

Then changed the universal.apk file to trekbuddy-v1.apk and installed it to my Android phone using
a USB cable and the following command. Now the TrekBuddy app should appear on my Android

phone.

nayoungg@MécBook—Pro ~ % adb install ~/Downloadé/tEekbuddy_apks/tfekbuddy—v1.apk
Performing Streamed Install
Success

Listing 18. Command line to install trekbuddy app to Android phone.

Following the successful local build, the TrekBuddy application is now available for testing on
Android devices only through the installation of the generated . apk file. This enables end users to
interact directly with the app, providing an opportunity to evaluate its functionality, usability, and
performance on actual devices. By distributing the . apx file for testing, | am able to gather valuable
feedback from users regarding their experience with the application. These insights will be instru-

mental in refining the app and will be documented and analyzed in the Chapter 5 of this thesis.
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5 Application Implement Results and Evaluation

This chapter presents the results of the implementation phase and evaluates the application based
on user feedback, technical performance, and personal learning outcomes. The evaluation
includes a user survey, app functionality testing, and reflections on development challenges and

achievements.
5.1 Implementation Summary

By the end of the development phase, the following features were successfully implemented into
the TrekBuddy mobile application:

- Real-time weather display using OpenWeather API

- Restaurant recommendations using Google Places API

- Multilingual support (English and Viethamese) via i18n

- Quiz-based gamification system with Firestore integration

- Daily login streak with Firestore integration

These features were evaluated through both technical testing and user feedback to determine their

usability, effectiveness, and overall contribution to the user experience.
5.2 Success Indicators and Key Outcomes

The success of TrekBuddy was measured by evaluating user satisfaction, usability, and perceived
usefulness of five newly implemented features: multilingual support, real-time weather display,

recommended restaurants, quiz-based gamification, and streak tracking.

To evaluate the effectiveness and usability of the newly implemented features in the TrekBuddy
mobile application, a user survey was conducted between March 30 and April 11, 2025, involving 6
participants. The survey assessed five key features: multilingual language switching, real-time
weather display, recommended restaurants, quiz-based gamification, and daily login streak
tracking using a 5-point Likert scale, where 1 indicated "Very Easy" and 5 indicated "Very Difficult"
for application navigation testing and 1 indicated “Very Satisfied” and 5 indicated “Very
Dissatisfied” for new features satisfaction (Figure A14, Figure A15). It also included one open-

ended question to collect suggestions for future development.

Although the sample size was small, the results provide valuable early insights into user
experience and preferences. Below is a summary of the survey structure and the associated

success indicators:
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Q# Question Purpose Linked Success Indicator

Q1 How easy was it to navigate | Evaluate overall usability App usability and user expe-
the new features in rience
TrekBuddy?

Q2 | Was switching between Measure i18n clarity Multilingual accessibility
English and Vietnamese
smooth and intuitive?

Q3 Did you experience any Identify i18n flaws Translation quality and locali-
translation issues or unclear zation accuracy
phrases?

Q4 Was the weather informa- Measure speed and accu- | Real-time API performance
tion displayed quickly and racy and reliability
accurately when viewing a
city?

Q5 | Was the weather informa- Measure relevance Contextual usefulness and
tion useful for your travel trip planning support
planning?

Q6 Did you find the recommen- Assess location accuracy Location-based content accu-
ded restaurants relevant to racy
your selected city?

Q7 | Would you like to see additi- | Identify improvement Feature depth and informa-
onal restaurant details (e.g., | needs tion completeness
ratings, hours)?

Q8 Was the quiz feature enga- | Measure engagement Gamification and user inter-
ging and enjoyable to play? action

Q9 Was it clear how points or Assess reward system cla- | Feedback transparency and

credits are awarded after

each quiz?

rity

motivation
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Q10 | Did the daily login streak Measure engagement in- | Retention and habit formation
feature motivate you to centive

open the app more often?

Q11 | Was the streak display Evaluate Ul clarity Motivation through visual

feedback
(e.g., & 3-day streak) clear

and rewarding?

Q12 | How satisfied are you with General satisfaction Overall feature success and

the new features overall? UX impact

Q13 | What improvements or ad- | Gather user suggestions Future roadmap and user-
ditional features would you centered design input

like to see in the future?

Table 2. Survey questions to measure user satisfaction when testing TrekBuddy.
Below are the results based on survey data with detailed clarification and analysis.
5.2.1 Usability and Interface Clarity
Indicators: Navigation clarity and intuitiveness (Q1)
Linked Figures: See Appendix 1, Figure A1

Outcomes:
- Q1 (How easy was it to navigate the new features in TrekBuddy?) received a mix of ratings:
33.3% rated the navigation as Very Difficult, 50% as Easy, and 16.7% as Very Easy.
- As shown in Figure A1, the majority (4 out of 6 users) found the app easy to navigate.
- Two users selected Very Difficult, indicating that while the Ul was generally clear, there
may still be room for minor improvements.
- Feedback suggests that the navigation structure met user expectations, especially for new

features such as weather and quiz access.
Feedback Sample:

“Everything felt smooth. | didn’t need a tutorial to find things.”
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5.2.2 Language Switching (i18n)
Indicators: Smooth toggle experience (Q2), absence of translation errors (Q3)
Linked Figures: See Appendix 1, Figure A2 and Figure A3

Outcomes:

- Q2 (Was switching between English and Vietnamese smooth and intuitive?) and Q3 (Did
you experience any translation issues or unclear phrases?) both scored 100% positive
responses—users agreed that language switching was intuitive and no unclear phrases
were encountered.

- As shown in Figures A2 and A3, all users were able to switch between English and
Vietnamese without confusion or technical issues.

- These results confirm that internationalization (i18n) was implemented effectively using

react-i18next.
Feedback Sample:
“Translations were clear and switching was fast. No issues.”
5.2.3 Real-Time Weather Display
Indicators: Display accuracy and usefulness for travel planning (Q4-Q5)
Linked Figures: See Appendix 1, Figure A4 and Figure A5

Outcomes:
- Q4 (speed and accuracy) received 100% Yes responses; Q5 (usefulness) scored 83.3%
Yes, and 16.7% No.
- As seen in Figures A4 and A5, the feature performed well technically but had slightly mixed
perceived value for planning, depending on individual usage.
- This suggests the integration with the OpenWeather API met performance goals, but could

be enhanced with additional forecasting layers.
Feedback Sample:
“l saw it would rain later, so | changed plans to visit a museum.”
5.2.4 Recommended Restaurants

Indicators: Relevance of suggestions (Q6), demand for additional data (Q7)
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Linked Figures: See Appendix 1, Figure A6 and Figure A7

Outcomes:

- Q6 and Q7 both received 100% Yes responses—users confirmed that restaurant listings
matched their selected cities and wanted to see more information such as hours, ratings, or
reviews.

- As shown in Figures A6 and A7, this feature was positively received and considered useful,
but users requested content depth beyond basic listings.

- This feedback supports the development of the user review feature allowing users to leave

comments and rate locations.
Feedback Sample:
“Would love to see ratings and real user reviews before choosing.”
5.2.5 Quiz-Based Gamification
Indicators: Engagement and reward clarity (Q8—Q9)
Linked Figures: See Appendix A, Figure A8 and Figure A9

Outcomes:
- Both Q8 (engagement) and Q9 (clarity of points) received 100% Yes responses.
- Figures A8 and A9 show that all six users found the quiz enjoyable and understood the
reward system.
- Some feedback noted that while the quiz was fun, users wanted the ability to see correct

answers and revisit incorrect responses.
Feedback Sample:
“The quiz is fun, but | wish | could see the right answer after | get it wrong.”
5.2.6 Daily Login Streak Tracking
Indicators: Motivation to return (Q10), clarity and appeal of Ul (Q11)
Linked Figures: See Appendix A, Figure A10 and Figure A11

Outcomes:
- Q10 and Q11 both received 100% Yes responses, showing that the streak system was

motivational and well-designed.
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- Figures A10 and A11 highlight consistent appreciation for the ¢ icon and the perceived
reward effect of streaks.
- Several users suggested linking streaks to actual bonus points or badges to further

increase value.
Feedback Sample:
“The fire icon is cool. Makes me want to keep going and not break the chain.”
5.2.7 Overall Feature Satisfaction
Indicators: User sentiment across all features (Q12)
Linked Figure: See Appendix A, Figure A12

Outcomes:
- Q12 showed an even spread of responses from 1 to 5 (Very Dissatisfied to Very Satisfied),
with each score chosen by exactly one user.
- Figure A12 reflects this mixed satisfaction result, with no clear consensus.
- The overall average rating was 3.0/5, suggesting that while features worked technically,

users desired more polish, onboarding, and content depth.
Feedback Sample:
“The app is cute and has many features, but still a bit rough in some places.”
5.3 User Engagement and Feature Impact

The user survey results offer meaningful insight into how the newly implemented TrekBuddy
features influenced user interaction, motivation, and perceived usefulness during travel planning.
While the sample size was limited to six participants, the feedback consistently highlighted high
engagement levels with key functionalities—particularly real-time information and gamification

elements.

Real-time weather emerged as one of the most practically useful features. As shown in Appendix
1, Figures A4 and A5, all six participants confirmed the weather display was both accurate and
timely, and five out of six users (83.3%) found it useful for making activity decisions. This affirms
the role of context-aware services in mobile travel apps, where environmental awareness (e.g.,

rain or temperature) can influence spontaneous travel behavior. One user shared:

“l saw it would rain later, so | changed plans to visit a museum instead of a park.”
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— Anonymous user feedback

Similarly, restaurant recommendations were well-received. As highlighted in Figures A6 and A7, all
participants agreed the recommendations were relevant to the selected city, and all requested
more details such as reviews, ratings, or operating hours. This high engagement confirms user
interest in localized and enriched content. Several users proposed a feature allowing travelers to
write and view reviews—now conceptually titled Rakho. These suggestions indicate a demand for

socially-driven decision-making features in future versions of the app.

Gamification elements, including the quiz feature and daily login streaks, were particularly effective
in maintaining engagement. As seen in Figures A8 through A11, all six users found the quiz fun
and clear in how points were awarded. All users also reported that the streak feature motivated

them to open the app more frequently. The & streak display was described as "visually rewarding"

and encouraged consistent use.
“The fire icon is cool. Makes me want to keep going and not break the chain.”
— Anonymous user feedback

However, users also recommended enhancements to the quiz system to increase its educational
and interactive value. Specifically, they wanted to review correct answers after submitting and
suggested tailoring questions by location. This reflects a desire for both entertainment and learning

value within the same feature.
“The quiz is fun, but | wish | could see the right answer after | get it wrong.”

Despite the positive response to individual features, overall satisfaction (Figure A12) was more
mixed. Ratings were evenly distributed from 1 (Very Satisfied) to 5 (Very Dissatisfied), resulting in
an average satisfaction score of 3.0/5. This suggests that while the core functions worked as

intended, some users felt the app lacked polish or additional depth.

In addition, several users mentioned Ul inconsistencies or bugs (e.g., "go back" button not
working), and others expressed interest in features like social login, onboarding guides, and

editable profiles—elements that support a smoother long-term user experience.

In summary, the survey results show that user engagement was driven primarily by three
elements:

- Real-time contextual tools (weather, restaurants)

- Light gamification (quiz, streak)

- Desire for personalization and richer content (user reviews, tailored quizzes)
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Although early-stage satisfaction was varied, the feedback reflects meaningful engagement and
strong potential for further development. TrekBuddy's foundation successfully supports user needs
in travel planning, and upcoming iterations—particularly with the addition of user reviews, more

content-driven quizzes, and technical refinements—uwill likely increase both retention and
satisfaction.
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6 Discussion

6.1 New Feature Evaluation

The TrekBuddy mobile application has been enhanced through the implementation of four key
features: multilingual support, real-time weather display, restaurant recommendations, and a quiz-
based gamification system with daily streak tracking. These additions align with the thesis objective
of improving the application's functionality and user experience while advancing technical expertise
in React Native, Firebase, and API integration. By addressing user needs for accessibility,
contextual information, and engagement, these features contribute to the project's goal of
developing a modern, intuitive travel companion. Simultaneously, their development has supported
personal learning outcomes, particularly in cross-platform development, modular Ul design, and

scalable feature implementation within the Expo ecosystem.

Each feature directly supports the project’s objectives of enhancing user experience and technical
proficiency. The multilingual support, implemented using i18n, enables seamless language
switching between English and Viethamese, promoting inclusivity and accessibility for a broader
audience. This required understanding of state management and asynchronous language loading,
contributing to practical skills in internationalization. Real-time weather integration, powered by the
OpenWeatherMap API, provides current conditions for searched cities, offering practical trip-
planning support. This task enhanced the ability to manage asynchronous API calls and display
dynamic data in a mobile environment. The restaurant recommendation feature, leveraging the
Google Places API, delivers dynamic dining suggestions based on location, enriching the app’s
utility beyond tourist destinations. Working with this task helps reinforce knowledge of external API
integration and location services. The quiz game system introduces gamification to encourage
daily interaction, aligning with the goal of increasing user retention. These features reflect
successful integration of external APIs and Firebase, demonstrating technical growth in state

management, internationalization, and real-time data handling.

The strengths of these features lie in their robust technical implementation and user-centric design.
The use of external APIs and Firebase ensures reliable data retrieval and storage, seamlessly
integrated into the React Native front-end. Multilingual support enhances usability for diverse
users, while the weather and restaurant features provide immediate, practical value, reducing the
need for external apps. The gamification system fosters engagement through progress tracking
and rewards, supporting long-term user interaction. However, limitations exist: multilingual support
is currently limited to two languages, with some translations requiring refinement. The weather

display lacks extended forecasts or alerts, and restaurant recommendations omit ratings or filters,
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potentially limiting decision-making utility. The quiz feature’s static question set and basic streak

display (text-only, without additional incentives) may reduce long-term replayability.

In conclusion, the new features significantly enhance TrekBuddy’s value as a travel companion
app, fulfilling the thesis goals of improving usability and demonstrating technical maturity. The
learning outcomes include mastery of key mobile development skills, such as API integration,
internationalization, state management, and gamified user interaction. Future improvements—such
as adding more languages, integrating richer weather and location data, and expanding
gamification elements with dynamic rewards—would further advance both the application’s utility
and the developer’s skillset. These efforts collectively reflect a comprehensive and evolving

understanding of scalable, user-focused mobile application development.
6.2 Key Learning Outcomes and Challenges

The development of TrekBuddy was a product-based project driven by the goal of creating a functi-
onal, multilingual mobile travel application with real-time weather, location-based restaurant sug-
gestions, and gamified engagement. This section reflects on the key technical and design lear-
nings gained throughout the project, as well as the challenges encountered during the iterative de-
velopment process. Insights are drawn from user feedback (Appendix 1), implementation milesto-

nes, and the constraints of testing within the Expo development environment.
6.2.1 Key Learning Outcomes

This thesis project substantially supported my personal growth in cross-platform mobile
development, particularly through the application of Firebase Firestore within a new development
environment—React Native with JavaScript and Expo Application Services (EAS). Having
previously worked with Firebase in a Flutter/Dart-based project, this work expanded my capabilities
by exposing me to the React ecosystem, where integration patterns and architectural decisions

differ significantly.

Working with Firebase Firestore, | gained hands-on experience in real-time database operations
such as reading, writing, and updating structured user data across multiple features including quiz
points, credits, login streaks, and profile metadata. This is demonstrated by Firestore database
fields accurately reflect the users’ data, and the app successfully updates the users’ information
(Figure 48-49).

The integration of third-party APIs—namely, OpenWeather and Google Places—developed my
technical skills in asynchronous API handling, environment variable configuration, and location-

based data rendering, all of which are essential for real-world travel applications. This aligned with
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my objective to gain confidence in robust APl integration for dynamic, real-time features. This is
demonstrated by real-time weather successfully displayed on the app when user chooses the city
(Figure 32-35)

Building multilingual support using react-i18next provided valuable insights into
internationalization (i118n) and the importance of localized UI/UX. The system was successfully
deployed to support English and Vietnamese, and user feedback confirmed that language

switching was smooth and accurate (Section 5.2.2 and Section 5.2.3, Q2—Q3: 100% success rate).

The quiz-based gamification system—including a point reward structure and daily login streaks—
was an essential part of learning how to maintain state across sessions using AsyncStorage and
Firebase Firestore. This helped reinforce the value of persistent state management and
visual feedback (e.g., streak icons) in maintaining user engagement (Section 5.2.5 and Section
5.2.6, Q8-Q9: 100% success rate).

Feature implementation was organized using a task-based Github Project board with checklist-
style sprint items. This Agile-inspired workflow allowed rapid iteration and integration of feedback
from a closed user test. This included breaking down features into sprints, incorporating user feed-
back into the backlog, and tracking progress across development milestones. It helped cultivate a
product-oriented mindset focused on usability, iteration, and long-term maintainability. For
example, several users requested more details in restaurant listings and quiz feedback
mechanisms. This led to an evolving roadmap prioritizing real-world usability over purely technical

novelty.

One maijor area of learning came from designing scalable code structures using custom hooks,
modular components, and shared context providers for things like language, theme, and user
session state. This structure greatly improved reusability and simplified the process of integrating

new features like weather and quiz results without impacting other screens.

The project also introduced me to Expo and EAS, tools that were new to me at the beginning. |
learned how to configure builds, manage deployment channels, and handle asset bundling across
platforms. Although Expo Go facilitated fast iteration, | also encountered its limitations—particularly
around native feature testing and automation. This highlighted the importance of adopting tools like

Jest or Detox for more thorough and scalable test coverage in future work.
6.2.2 Challenges

While specific challenges related to each feature were discussed in detail in Chapter 4, this section

highlights additional overarching challenges encountered during the overall development of the
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TrekBuddy application, including technical limitations, testing constraints, and project management

hurdles.
Expo Go limitations and manual testing gaps

Since all testing was done manually through Expo Go, it was difficult to simulate certain user
conditions (e.g., offline mode, background refresh). Without automated testing, it was not feasible
to consistently check all edge cases. For example, a bug in the saved screen’s “go back”
functionality was discovered late due to inconsistent manual testing (Appendix 1, Figure A13). This

highlighted the need for automated unit and integration testing in future development.
Implementing gamification logic and streak tracking

Creating a consistent daily streak system required handling time zones, tracking login history, and
updating streak icons. Time comparison logic had to be carefully implemented to ensure streak
continuity even across different time zones or after 23:59 activity, which proved surprisingly

complex.
Firebase Firestore query structuring and security

Managing multiple collections (e.g., user data, quizzes, streaks, city selections) required precise
querying and secure rule configuration. Structuring Firestore to support efficient reads while

minimizing billing was a significant learning experience.
Multilingual translation quality

Although the i18n engine worked well technically, a few translated Vietnamese strings lacked
context-specific phrasing. Localizing idiomatic or Ul-specific phrases accurately requires human

review and ongoing refinement.
Feature creep vs. performance

Adding new ideas like user review system or expanded quiz categories posed architectural trade-
offs. Balancing ambition with mobile performance constraints required difficult decisions about

what to prioritize within a tight development timeline.
Ul responsiveness across devices

Creating a consistent look across Android and iOS screens required constant testing and tweaking
of styles, especially when using react-native layout constraints and third-party components. Button

alignment, font scaling, and modal responsiveness often needed repeated tuning.
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Time management and scope balancing

As a solo developer, it was challenging to both implement features and gather feedback while
maintaining code quality. Some planned features, like review submissions and advanced filtering,

were deferred due to time constraints, highlighting the importance of iterative release planning.
6.3 Future Improvements and Enhancements

TrekBuddy offers a strong foundation with a rich feature set and user-friendly interface, but the
user survey highlighted several areas for improvement to further enhance functionality, enga-
gement, and overall experience. Future development should prioritize expanding app capabilities,
improving usability based on user feedback, and ensuring technical robustness for scalable deplo-

yment.

Survey respondents emphasized the importance of richer restaurant information, with 100% re-
questing additional details such as opening hours, ratings, and user-generated reviews. To
address this, a user review and rating system should be developed, allowing travelers to leave
feedback and share recommendations. This would not only improve content credibility but also

support community-driven engagement.

Gamification features like the quiz and daily streak were well-received; however, users suggested
improvements such as showing the correct answer after each quiz and tailoring questions based
on the selected destination. Expanding quiz categories to include travel trivia, culture, and local

history could also increase educational value and enjoyment.

Several users also noted that the app lacked clear guidance during initial use. To improve onboar-
ding, a first-time user tutorial, tooltip walkthrough, or interactive guide should be implemented to
clarify feature functions and navigation. In addition, while language switching performed well, refi-
ning some Vietnamese translations and expanding to additional languages (e.g., Finnish, Chinese)

would enhance accessibility for a broader audience.

Improving inclusivity and accessibility is another critical area. TrekBuddy should support dynamic
text resizing, high-contrast themes, and screen reader compatibility to serve users with visual or

cognitive impairments.

From a development standpoint, one technical limitation currently lies in the testing process. The
app has been tested manually using Expo Go, which provides rapid prototyping but lacks full ac-
cess to native debugging tools and automation. As a result, certain bugs or performance issues

may go undetected in manual testing alone. Therefore, a future goal is to implement automated
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testing using tools like Jest, Detox, or Cypress to validate core functionalities, ensure reliability ac-

ross devices, and maintain development scalability as the codebase grows.

To summarize, key improvement areas for future development include:

Implementing user reviews and ratings for restaurants and attractions

Enhancing the quiz system with correct answers and location-based content
Developing a first-time onboarding guide for clearer navigation

Refining translations and adding more language options

Expanding accessibility features (dynamic font scaling, screen readers, contrast modes)

Transitioning to automated testing to improve code quality and reduce manual errors

These improvements, grounded in user feedback and technical best practices, will help TrekBuddy

evolve into a more comprehensive, accessible, and reliable travel companion for global users.
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7 Conclusion

7.1 Summary of Findings

In conclusion, the development of the TrekBuddy mobile application successfully fulfilled its core
objectives: enhancing travel-related functionality, improving user experience, and supporting
personal technical growth. Beginning with essential features such as city search, destination
exploration, and map integration, the app laid a strong foundation as a user-friendly travel
companion. Subsequent additions—real-time weather updates, bilingual language support,
restaurant recommendations, and a gamified quiz system—transformed the app into a more

engaging, informative, and accessible tool for travelers.

From a technical perspective, the project provided valuable hands-on experience in modern mobile
development using React Native, Firebase, and various third-party APIs. Skills developed
throughout the process included real-time data management, secure user authentication, scalable
architecture design, and cross-platform deployment using Expo and EAS. The successful
integration of these tools demonstrates the feasibility of building complex, responsive mobile
applications independently, and highlights best practices in modular Ul design, state management,

and internationalization.

Overall, TrekBuddy evolved from a simple concept into a feature-rich, scalable mobile application
with real-world utility. The project not only met its functional and educational goals but also laid a
foundation for future enhancements and expansion. With further development—such as support for
offline access, richer content, and broader language options—TrekBuddy has the potential to
become a fully comprehensive travel assistant, and the knowledge gained from its development

offers long-term value for future software projects.
7.2 Contributions of the Thesis

This thesis presents both theoretical and practical insights into mobile application development,
especially concerning individual development projects. From an academic standpoint, it offers a
detailed case study illustrating how contemporary technologies like React Native, Firebase, and
various APIs can be integrated to create a cross-platform mobile application. The thesis
showcases the cyclical process of design, development, and testing while providing important
perspectives on agile development methodologies, user interface/user experience considerations,

and strategies for optimizing mobile applications.

The TrekBuddy project essentially acts as a detailed resource for developers interested in creating

real-world applications with the React Native framework. Its documentation, architecture, and
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integration of services like Google Maps and the OpenWeather API provide clear, step-by-step
examples and reusable methodologies. It addresses practical solutions to frequent issues, such as
managing state, navigating workflows, ensuring data persistence, and supporting multiple
languages. These examples can be particularly beneficial for students, hobbyists, or junior
developers looking to enhance their abilities in independently building and deploying mobile

applications.
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Appendix 1. Survey Results — Visual Summary
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This appendix provides the complete set of visual survey results referenced in Chapter 5. Each fi-

gure corresponds to an individual survey question (Q1-Q13) and illustrates user responses

through bar charts or pie charts, capturing key trends in satisfaction, usability, feature engagement,

and improvement suggestions. These visualizations support the quantitative analysis and offer a

clearer understanding of user feedback and overall experience with the TrekBuddy application.

Figure Description Question
A1 User responses on ease of navigating new TrekBuddy features (bar Q1
chart)
A2 Pie chart showing users' experience switching between English and Q2
Vietnamese
A3 Pie chart indicating whether users encountered translation issues a3
A4 Pie chart showing if weather data was displayed quickly and accurately | Q4
AS Pie chart showing if weather information was useful for travel planning Qs
A6 Pie chart showing relevance of recommended restaurants Q6
A7 Pie chart showing interest in additional restaurant details Q7
A8 Pie chart showing quiz engagement and enjoyment Q8
A9 Pie chart showing clarity of point/credit rewards after quizzes Q9
A10 Pie chart showing if the login streak feature motivated frequent app use | Q10
A11 Pie chart showing clarity and visual appeal of the streak display Q11
A12 Bar chart showing overall satisfaction with new features Q12
AT3 List of user suggestions and feature improvement ideas Q13
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A14 Survey question using a Likert scale to rate how easy it was to navigate
TrekBuddy's new features.
A15 Survey question using a Likert scale to rate how satisfied it was with

TrekBuddy's new features.

Table 3. Survey figures with description and according questions.

1. How easy was it to navigate the new features in TrekBuddy?

6 answers

3 (50%)

1(16,7%)

0 ((‘J%) 0 (?%)

2 (33,3%)

1 2 3 4
2. Was switching between English and Vietnamese smooth and intuitive?
6 answers

® Yes
® No




3. Did you experience any translation issues or unclear phrases?

6 answers

® Yes
® No

4. Was the weather information displayed quickly and accurately when viewing a
city?

6 answers

@ Yes
® No

5. Was the weather information useful for your travel planning?

6 answers

® Yes
® No
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6. Did you find the recommended restaurants relevant to your selected city?

6 answers

® Yes
® No

7. Would you like to see additional restaurant details (e.g., ratings, hours)?

6 answers

® Yes
® No
8. Was the quiz feature engaging and enjoyable to play?
6 answers
® Yes

® No
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9. Was it clear how points or credits are awarded after each quiz?

6 answers

@® Yes
® No

10. Did the daily login streak feature motivate you to open the app more often?

6 answers

@® Yes
® No

11. Was the streak display (e.qg., % 3-day streak) clear and rewarding?

6 answers

@ Yes
® No
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12. How satisfied are you with the new features overall?

6 answers

13. What improvements or additional features would you like to see in the future?

6 answers

Quiz game is fun. But would be better if the quiz is about travel/places/city etc since its the app’s main
content
Review/likes for restaurant is appreciated. So the most favorite will be displayed on top

Perhaps quiz tailored to the specific city. And other users can write comments about the specific
restaurants/cities.

| want to see the ratings and feedback from customers
For the game and quiz section, it would be nice if | can get to know the correct answer after | answered it
wrong or if | can choose the answer again if | was wrong

The restaurant rating, review and the map to go to there after saving the city and restaurant

sign in with other account (google, facebook etc...). Change profile info. More language options. Maybe a
quick guide on how to use the app when new user sign in the first time.

After | did the quiz, the profile did not show the points. The “go back” button in the saved screen isn't
working yet. The app is cute and has many features.



*

How easy was it to navigate the new features in TrekBuddy?

1 2 3 4 5

Very Easy O O O O O

=

How satisfied are you with the new features overall?

1 2 3 4 5

Very Satisfied O O O O O
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Very Difficult

Very Dissatisfied
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Appendix 2. Early User Interviews (Pre-Implementation Research)

In January 2025, four informal user interviews were conducted with individuals aged 20-35 who
frequently use mobile apps for travel planning. Each interview focused on identifying travel-related
needs, pain points, and app usage behavior. Participants were asked open-ended questions about

what they find useful or lacking in existing travel apps.
Interview Format

Informal one-on-one conversations with duration is 5~10 minutes each. The interview was done in-
person and online chat. Participants for this interview are 2 Vietnamese male, 2 Finnish female
with aged 22-34.

Q# Questions
Q1 What travel-related apps do you currently use?
Q2 What features do you often rely on while traveling?
Q3 Have you used apps with quizzes or streaks before?
Q4 Would switching between English and Vietnamese be useful for you or your family?

Table 4. Questions for an informal interview about user needs for future features in travel application.

Below are the key insights and representative feedback that were collected after the informal
interview:

“l want to know where to eat without having to open another app like Google Maps.”
“Sometimes | forget to check the weather. If an app showed it directly, it would help a lot.”
“My mom speaks Vietnamese. | speak English. It’s better if both can use the same app.”
“Apps like Duolingo make me want to open them daily. I'd love something like that in travel.”

“A short quiz about the place I'm visiting would be fun—especially if it gave me points.”
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Appendix 3. Market Review (Pre-Implementation Research)

To evaluate how existing applications addressed similar needs, a focused comparison was made
between Google Travel and TripAdvisor, two widely used travel planning platforms. The aim was to
identify commonly implemented features and potential gaps that TrekBuddy could fill.

Below is the feature comparison table among Google Travel, TripAdvisor, and TrekBuddy.

Feature Google | TripAdvisor | TrekBuddy Objective
Travel

Real-time weather display No No Yes

Restaurant recommendations No Yes Yes

Multilingual user interface No Yes Yes (English—
Vietnamese toggle)

Gamified quiz or streak system No No Yes (Quiz + login
streak)

Table 5. Feature comparison among travel applications

Neither app includes real-time weather integration or gamification, suggesting room for
differentiation. TripAdvisor offers multilingual support and reviews, but lacks playful or interactive
engagement tools. Google Travel is strong on logistical planning but does not provide language
flexibility or user retention features like streaks or quizzes.

Google Flights Hotels Things to do

Go anywhere
with Google

Find great prices on flights and hotels, discover must-
see sights, and plan your ideal trip - all starting with a
simple search.

Y
[ Plan your trip |

Chelsea Yamase

Travel Influencer
Hawaii

Figure C1. Google Travel platform.
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fool Tripad\lisor_ Discover  Trips  Review  More @ UusD @

Where 10?

(N SearchAll [ Hotels [0) ThingstoDo ¥ Restaurants &{ Flights (&) Vacation Rentals

Q_ Places to go, things to do, hotels... Search

World’s best hotels—chosen by you

From beachside resorts to the most unique stays. See the top 1% of hotels from Travelers’ Choice Best of the Best and
save your faves.

Reveal winners

Figure C2. TripAdvisor platform.



Appendix 4. Github Repository

The source code for the mobile travel application — TrekBuddy — developed in this thesis can be
found at:

https://github.com/anhng1106/TrekBuddy mobile app project

92


https://github.com/anhng1106/TrekBuddy_mobile_app_project

