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In recent years, the rapid growth of mobile application development has increased the de-
mand for high-quality software delivered efficiently. Cross-platform frameworks such as
Flutter and React Native have emerged as popular solutions, enabling developers to build
applications for both Android and iOS from a single codebase. This approach addresses
the challenges associated with native development, which requires separate tools, lan-
guages, and environments for each platform.

This thesis evaluates Flutter and React Native across multiple dimensions, including per-
formance, development speed, Ul consistency, developer experience, adaptive user inter-
faces, and the integration of Al-enhanced features such as sentiment analysis. A struc-
tured set of criteria was used to compare the frameworks and assess their suitability for
modern mobile application development.

The study demonstrates that both frameworks are effective for creating high-quality cross-
platform applications, with React Native showing particularly strong results in overall ef-

ficiency and flexibility. By providing a comprehensive comparison of these frameworks,

this research offers practical guidance for developers and organizations aiming to inte-

grate Al-powered functionalities into mobile applications, helping them make informed

decisions when selecting a cross-platform development framework.

Keywords: Flutter, React Native, Cross-platform development, Mobile appli- cation frame-
works, Al-enhanced user feedback, Sentiment analysis, Performance evaluation, Devel-
opment efficiency, Mobile app development, Comparative analysis.
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1 INTRODUCTION

Over the last couple of years, mobile applications have changed a lot. Developers
have moved away from building apps separately for each platform and started
using cross-platform tools. This transformation has let them write one code base
for both Android and iOS. The reason behind this was mainly that the developers
wanted to build apps with less time and with fewer headaches in the development
workflow. In the middle of that push, two frameworks have become especially
noticeable, namely Flutter and React Native. Both have grown quickly, but not in
the same way. They aim to solve the same problem. But there are a couple of
things that differentiate each other.

Al has also become easy to use and apply. Developers no longer need to start from
scratch to train all components. Smart features can be immediately integrated
into mobile applications using pre-trained models, cloud services, and micro en-
gines. These things operate on the device itself. This indicates that applications
are no longer static interfaces. Many now function more as assistants capable
of understanding user input and adapting their behavior accordingly. They can
occasionally expect the user’s subsequent needs.

Every application must ensure user satisfaction and obtain feedback, either via
reviews or surveys. The problem is that feedback accumulates rapidly. Reading
everything manually requires a considerable amount of time. Individuals also err.
The procedure is ineffective when implemented on a wide basis. This challenge
can be addressed by the application of artificial intelligence, especially through
natural language processing. Methods such as keyword extraction and sentiment
analysis can assist in identifying patterns. It can also detect an individual’'s emo-
tional state and promptly reveal recurring issues.

The integration of cross-platform frameworks with Al-driven feedback analysis is
fascinating. When the developers compare Flutter to React Native, they typically
discuss performance, rendering capabilities, and community size. They have not
thoroughly considered the efficiency of each option when combined with Al func-
tionalities. For example, determining the sentiments of others within a feedback
mechanism.

This is the gap this research aims to address. It fills the gap by designing, im-
plementing, and assessing feedback modules that were developed with the Al-
enabled sentiment analysis library in both Flutter and React Native. This compar-
ative data on performance, development effort, and user experience assists de-
velopers and product teams in making knowledgeable decisions regarding which
framework more effectively supports Al-enhanced mobile applications.



1.7 RISE OF Al IN MOBILE APPLICATIONS

Artificial intelligence used to be mostly an academic idea. Now it is part of every-
day technology. People use it through voice assistants, facial recognition, recom-
mendation systems, spam filters, and many more things. Machine learning and
natural language processing play a major role in these systems (Sethi & Gupta,
2025).

In mobile development, Al helps apps feel more personal, engaging, automated,
and easier. On-device Al has become very common. Tools such as TensorFlow
Lite, ML Kit, and Apple’s Core ML make it possible to run lightweight models di-
rectly on a phone, without relying on constant internet access. This removes the
need for a constant internet connection. It also reduces delay for the user and
keeps private data on the phone. These tools enable a variety of functions. Ap-
plications can perceive objects, translate between languages. They can be cate-
gorized text into groups according to their working methodology. But this study
mostly focuses on sentiment analysis. The majority of today’s smartphones pos-
sess these capabilities. Even mid-range cellphones are quite powerful at present.
This indicates that intelligent applications can now operate on devices beyond
high-end phones.

Al also alters the functionality of feedback systems. Applications can indepen-
dently interpret user speech. They can identify the tone of the writing. They can
locate negative signals and highlight frequently occurring issues. This facilitates
prompt responses from engineers. It enhances the overall user experience during
testing and updates.

As Al becomes increasingly accessible, the necessity for a reliable framework to
support Al has increased. Developers seek a system that is capable of seamlessly
integrating these attributes. So it is important to have an understanding of how
Flutter and React Native manage Al functionalities for app development.

1.2 IMPORTANCE OF USER FEEDBACK IN MOBILE
DEVELOPMENT

User feedback is a crucial component of the software development process. This
is particularly applicable in applications utilized by everyday users. The usability,
performance, and speed of an application significantly influence user retention.
Constructive feedback enables engineers to comprehend authentic customer ex-
periences. It illustrates issues, absent functionalities, and prevalent grievances.
It constitutes the basis for iterative enhancement, agile methodologies, and user-
centric design. (Nielsen, 2024).

Feedback typically originates from various sources. For example, App Store or
Play Store reviews constitute one source. In-app surveys are an additional method.
Support tickets, communities, and social media also generate a significant amount
of reviews. The issue is that this information frequently arrives in a disorganized
manner. It is not only disorganized but also inconsistent. It may also be quite
large in volume. Manual reading becomes laborious and challenging. Numer-



ous organizations are unable to keep pace with it. This situation results in post-
ponements in resolving the problems or incorporating beneficial features.(Maalej
& Nabil, 2015).

Al-driven sentiment analysis provides a resolution to this issue. Natural language
processing can autonomously categorize feedback. It can categorize remarks as
positive, neutral, or negative. It can also identify sentiments in the text. This au-
tomation provides developers and product teams with real-time insights regarding
user satisfaction, feature requests, and bug reports, facilitating the prioritization
of tasks based on urgency and frequency (Medhat et al., 2014).

Integrating these Al technologies directly into mobile applications can enhance
user engagement. For instance, an application may offer prompt assistance upon
detecting unfavorable sentiment or automatically direct the input to the appropri-
ate team for evaluation. Given the significance of feedback, developers can eval-
uate the tools they use. It is essential to evaluate the extent to which a framework
facilitates various Al functionalities. Integration, performance, and user experi-
ence are all significant.

1.3 PROBLEM STATEMENT

Numerous recent studies on cross-platform frameworks highlight essential devel-
opment metrics. These include user interface responsiveness, rendering velocity,
battery consumption, and code recycling. These studies are beneficial for overall
mobile application development. They do not comprehensively handle applica-
tions dependent on Al functionalities.

In practical scenarios, developers often face more challenging inquiries. They try
to determine which framework is more effective for machine learning functional-
ities. This is significant when developing tools like sentiment analysis, intent de-
tection, or text summarization. Flutter and React Native both provide connections
to third-party Al services or on-device inference engines. However, they distinctly
differ in ease of integration, tool support, performance trade-offs, and overall user
experience.

Because of these gaps, it is still unclear which framework works better for Al-
driven feedback systems. This leads to the research question of this study. How
do Flutter and React Native compare in building and running Al-enhanced user feed-
back systems?

This study examines both frameworks through a practical and performance-based
view. It also looks at the user experience. The goal is to offer useful insights for
developers and product teams. It also aims to guide researchers who want to
build intelligent feedback-based mobile applications.

1.4 RESEARCH OBJECTIVES

The main goal of this study is to examine how Flutter and React Native handle
a sentiment analysis feature for user feedback. To do this, two simple mobile



prototypes will be developed. One will be built with Flutter and the other will be
built with React Native. Each app will contain a feedback form. The form will
include real-time sentiment analysis.

The Flutter prototype will use the flutter_sentiment library. The React Native
prototype will use the sentiment npm package. These tools help classify user
text as positive, neutral, or negative (Wolf et al., 2020). They also allow the feature
to work without building a full Al system from scratch.

The study will then measure and compare performance between the two frame-
works in terms of latency, CPU and memory usage, and user interface respon-
siveness during sentiment analysis tasks, which are important indicators of mo-
bile application efficiency. The developer experience will also be studied. This
includes how easy the tools are to integrate. It includes debugging support. It
includes the availability of useful libraries. These factors affect how likely devel-
opers are to adopt a framework.

This method makes it possible to evaluate an Al-style feedback feature in a cross-
platform setting. It avoids the complexity of large Al frameworks. This makes it
easy to compare Flutter and React Native straightforwardly and reliably.

1.5 RESEARCH QUESTIONS

This study focuses on four primary research issues. The initial inquiry focuses
on performance. This examines the comparison between Flutter and React Na-
tive in the context of executing real-time sentiment analysis. It analyzes latency
and assesses memory utilization. It also monitors user interface responsiveness.
These factors illustrate the efficiency of each application.

The next question refers to the developer experience. It examines the simplicity
of the integration process and the capability of the tools. It also evaluates the
adaptability of each framework in incorporating sentiment analysis. These criteria
determine the framework preferences of developers.

The third inquiry is about the user experience. It inquires about the users percep-
tions of the feedback system within each application. It evaluates the usefulness
and assesses the system’s responsiveness. It also assesses the clarity of the
findings for the user. These concepts adhere to established principles of usability
and user-centered design.(Brooke, 1996; Nielsen, 1994).

The final question examines overall suitability. The objective is to determine which
framework provides a superior approach for developing an Al-enhanced feedback
system. It evaluates performance. It takes into account the labor of developers.
Additionally, it takes into account consumer happiness.

1.6 METHODOLOGY OVERVIEW

This research employs the Design Science Research (DSR) methodology (Hevner
et al., 2004; Peffers et al., 2007). The DSR approach is well-suited for this study



as itinvolves designing and developing two mobile application prototypes. It also
involves testing their performance. The study examines the developer experience
as well. The results are then analyzed. The goal is to provide useful insights for
developers. The study also aims to offer value to academic research.

1.7 SCOPE AND LIMITATIONS

This research compares Flutter and React Native. This explores the approaches
of both frameworks in conducting real-time sentiment analysis within mobile ap-
plications. It additionally illustrates the manner in which each framework facili-
tates Al-driven functionalities. The objective is to provide developers with practi-
cal guidance. The focus is on the execution of simple and efficient Al functionali-
ties.

The research employs pre-trained sentiment analysis libraries. These tools fa-
cilitate seamless integration. Performance is evaluated on actual devices. The
assessments are conducted in standard development environments. This facil-
itates the reflection of practical application. User input is gathered as well. It
enhances the design of the Al-driven interface and the system’s usability. The
objective is to provide clear procedures for an enhanced user experience.

Overall, the study presents us with a straightforward and replicable method for in-
tegrating cross-platform tools with artificial intelligence functionalities. It assists
developers in selecting the appropriate framework. It also contributes valuable
insights for future endeavors in intelligent mobile applications.

1.8 SIGNIFICANCE OF THE STUDY

This research addresses the increasing demand for intelligent functionalities in
cross-platform mobile applications. Many developers and businesses want to
add smart features to their products. This research provides both practical and
theoretical significance. This analysis compares Flutter vs React Native using a
practical case study. An Al-powered sentiment analysis system for user input.
The study serves as a reference for developers seeking to select an appropriate
framework for Al functionalities.

The results demonstrate distinct variations in performance. The results also indi-
cate differences in accessible tools. User experience factors are also analyzed.
These aspects are frequently overlooked in traditional assessments of mobile
frameworks.

This research contributes to academic discussion in the fields of mobile develop-
ment and artificial intelligence. It shows how important it is to make architectural
decisions with Al in mind. It also promotes further research on applications that
integrate cross-platform efficiency with intelligent automation.

The results are relevant to tool developers, teachers, and product managers. The
insights improve understanding of the strengths and limitations of existing paradigms.



2 BACKGROUND AND THEORETICAL FRAMEWORK

2.1 CROSS-PLATFORM MOBILE DEVELOPMENT

Mobile app development has changed a lot over the time period. The demand
for an efficient and cost-effective solutions has grown rapidly. Billions of people
use smartphones today. The app market needs software that works smoothly on
many platforms. And it must be done without lowering the quality or downgrading
the user experience.

Previously, developers used to work on native development. They built separate
apps for iOS and Android. This method offers a strong performance. But this
method requires two different code bases, which makes the work slow. It also
makes the process a bit expensive as well.

Cross-platform frameworks appeared to solve these issues. They allow develop-
ers to write code once. But the same code can then run on multiple platforms.
These tools hide platform-specific details. They create a single and simple work-
flow. This procedure not only reduces repeated work but also speeds up the de-
velopment.

The choice between native and cross-platform methods becomes harder when
Al features are added. For example, Real-time inference speed, hardware opti-
mization matters. Memory usage matters as well. These factors influence the
decisions developers must make.

2.1.1 NATIVE VS. CROSS-PLATFORM DEVELOPMENT

Native development uses platform specific languages. Usually, iOS apps use
Swift or Objective C. Android apps use Kotlin or Java. These languages work with
their own software development kits (SDKs). This method gives strong integra-
tion with the device. It also gives full access to the operating system. The result
is high performance and good security. It also adheres to the design guidelines
of each platform. Developers can use new features as soon as they are released.

But native development has clear drawbacks. It often costs more, and each plat-
form needs its own team. The release process is slower because features must
be built twice. Maintenance also becomes harder. Bugs must be fixed in two
places. Updates must be managed separately.

Cross-platform frameworks provide a different path. Flutter and React Native are
common choices. They allow developers to use one codebase. This reduces cost
and also shortens the development time. Updates are shared across platforms.
This makes the iteration process faster.

However, cross-platform tools also face challenges. Performance can drop be-
cause of extra layers in the system. New platform features may take longer to
support. User interface behavior can sometimes differ across platforms.



These issues matter even more when Al features are added. Real-time sentiment
analysis is one example. Performance becomes a key factor, and the framework
must connect well with native Al libraries. It should also handle latency during fast
updates. These points are important for building responsive and reliable Al-based
apps(Wolf et al., 2020).

2.1.2 ADVANTAGES AND CHALLENGES OF CROSS-PLATFORM
FRAMEWORKS

Cross-platform development frameworks such as Flutter and React Native have
many advantages (Zahra & Zein, 2022). They allow developers to work within a
single code base. This not only reduces repeated work but also lowers the effort
needed for both development and maintenance. The approach is cost-effective
as well for startups and new teams. It helps them to use their limited resources
in more focused way. These frameworks also help to maintain a consistent user
experience across different platforms. As a result, the user experience and brand
identity of the application remain stable. Their large collections of open source
plugins and libraries further speed up development. They also allow developers
to adjust features with more flexibility.

However, cross-platform frameworks also introduce several challenges. Some
performance issues may appear in tasks that rely heavily on graphics or complex
computations. Native applications often perform better in these areas because
they have direct access to device hardware. Due to limited access, cross-platform
tools may also have less performance than native coded apps. Developers may
then need to add native code to achieve the required functionality. This increases
the overall complexity of the project. Updates to the application may also de-
pend on the release cycle of the framework itself. This can slow the adoption of
new features. In addition, missing plugins may force developers to create custom
modules. This extends development time and adds more work.

Choosing a suitable framework for mobile applications that use Al requires careful
judgment. Developers must balance easier development with the need for strong
performance, response time, and data processing. It is also important to sup-
port Al features as well. These concerns guide the evaluation of a cross-platform
framework in Al-related contexts (Medhat et al., 2014; Wolf et al., 2020).

2.2 FLUTTER: TECHNOLOGY, ARCHITECTURE, AND USE
CASES

Flutter, introduced by Google in 2017, is an open-source Ul toolkit designed for
building natively compiled applications from a single codebase. Its popularity is
largely due to its high performance, flexibility, and customizable Ul capabilities.
The hot reload feature that enables rapid development and iteration. Unlike many
cross-platform frameworks, Flutter does not rely on platform-native Ul compo-
nents. It renders directly to a canvas using the Skia graphics engine, which en-
sures a consistent user experience across devices. (Flutter Wikipedia, 2025)



2.2.1 DART LANGUAGE AND SKIA ENGINE

Flutter applications are built with the Dart programming language. Dart is de-
signed for client-side development and supports two forms of compilation. The
first is Ahead of Time compilation (AOT). It allows applications to run with perfor-
mance that is close to native levels in production. The second is Justin Time (JIT)
compilation. It speeds up development by allowing fast changes during testing
and debugging.

Flutter uses the Skia graphics engine for rendering. Skia supports smooth ani-
mations at sixty frames per second. It keeps the appearance of the application
consistent across different versions of operating systems. It also works without
relying on the default user interface elements of device manufacturers. This al-
lows developers to have greater input in how the program looks and works.

But still, Flutter has a few challenges. The involvement of the Skia engine often
results in large application sizes. Developers often need to implement platform-
specific interactions. This increases the workload and adds more complexity to
the project.

2.2.2 WIDGET-BASED Ul PHILOSOPHY

In Flutter, the widget system is the core of the architecture. Every single element
in the interface is a widget. The layout structure works like rows and columns. It
also covers Ul details like colors, padding, and shapes. Widgets do not change
once they are created. When the state changes, Flutter rebuilds the widget. This
follows a descriptive style of building user interfaces. It also helps developers
create responsive and dynamic screens efficiently.

The widget system is useful for applications that use Al features. Developers can
design custom visualizations for feedback. For example, they can show senti-
ment bars that update in real time. They can also display reactions or small icons
that reflect the output of the model. The system supports high reusability, so com-
ponents can be used in many parts of the application. This reduces development
time and supports the creation of rich and data-driven interfaces.

2.3 REACT NATIVE: TECHNOLOGY, ARCHITECTURE, AND
USE CASES

React Native was introduced by Meta in 2015. It is a cross-platform framework
for building mobile applications with JavaScript. The framework uses the React
programming paradigm. React Native does not turn code directly into native bina-
ries. Instead, it uses a communication layer. This layer connects JavaScript logic
with platform-specific components. Because of this, developers can use native
APIs while still working with tools that feel similar to modern web development.

This approach is attractive for teams that already know the React ecosystem
(Meta Platforms, Inc., 2025). The mix of native rendering and familiar tooling
has supported its wide adoption. Large services such as Facebook, Instagram,



Airbnb, and so on have used React Native in several parts of their applications. It
is especially popular in projects that need fast iteration and Ul-focused develop-
ment.

2.3.1 JAVASCRIPT AND BRIDGE ARCHITECTURE

A key part of React Native is the JavaScript bridge. It works like a mediator be-
tween JavaScript code and native modules. The bridge follows an asynchronous
communication method. Native threads can handle tasks such as rendering Ul el-
ements or using device hardware. At the same time, since the main logic runs in
JavaScript so the structure gives developers more flexibility. It also allows easy
access to features that belong to the operating system. When stronger perfor-
mance is needed, developers can add modules written for each platform. The
system also supports the reuse of native components. Because of this, the inter-
face looks and feels close to the style of the device itself rather than a simple web
view (Meta Platforms, Inc., 2025).

Despite these strengths, the bridge architecture has some drawbacks. The bridge
must serialize data before sending it across threads. This creates delays in situa-
tions that need constant real-time communication. Tasks such as gesture track-
ing and fast animations need very quick responses. On-device Al inference also
needs very low delay. In these cases, the bridge can slow the application. It can
affect responsiveness when large amounts of data move between the JavaScript
side and the native side (Meta Platforms, Inc., 2025). These issues have encour-
aged the creation of newer systems such as Fabric and TurboModules. Their goal
is to reduce communication overhead and bring execution closer to native perfor-
mance.

2.3.2 COMPONENT-BASED Ul PHILOSOPHY

React Native follows a component-centric design. Each component holds its
own logic, layout, and style. This modular structure encourages reuse and pro-
motes cleaner code organisation, particularly in complex interfaces that evolve
over time. The framework uses real native elements to render the Ul elements.
It does not use HTML or a custom graphics engine. Because of this, the appli-
cation feels natural on each operating system. Users interact with standard Ul
widgets like buttons, inputs, and navigation elements that belong to the device it-
self. This improves accessibility and also reduces the learning curve. It supports
the platform-specific user expectations (Meta Platforms, Inc., 2025).

However, the reliance on native components also brings challenges. iOS and An-
droid handle Ul elements in different ways. This can make it hard to keep the same
visual appearance across both platforms. Small differences in typography, anima-
tions, shadows, padding, and touch behaviour can appear. These differences can
add up and create a mixed look. Designers and developers often need to fix these
manually. Even though the architecture gives a very natural feel to each device but
it can slow teams who want the same design on every platform. Custom compo-
nents may also need extra work to behave in a fully identical way. Because of
this, React Native works best in projects where a native look and feel are priori-
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ties. If a pixel-perfect consistency across the devices is needed, additional tooling
or third-party libraries may be required.

2.4 ARTIFICIAL INTELLIGENCE IN MOBILE APPLICATIONS

Artificial intelligence in mobile applications has changed a lot in recent years. Ear-
lier systems used to depend on remote servers. Phones did not have good proces-
sors to run models on their own. Most applications had to send data to the cloud
for processing. This resulted in higher latency, privacy concerns, and dependency
on network connectivity.

There have been a lot of improvements in mobile chipsets during recent times,
including neural processing units and GPU acceleration. This combined power
can run models directly on the device. Optimization methods also contributed
here. Pruning, quantization, and knowledge distillation reduce model size. These
techniques make models faster and lighter. As aresult, phones can perform many
tasks without the cloud.

These advancements enable faster response times and improved offline func-
tionality. The system depends less on backend servers. Mobile applications have
become more practical and user-centric.

This shift is especially relevant for applications that require real-time interaction.
Examples include Al-based user feedback systems where both latency and re-
sponsiveness directly affect the user experience. Cross-platform frameworks
must therefore support fast model execution. They must also handle frequent
Ul updates. These abilities are now key factors in mobile software development.

2.4.1 ON-DEVICE vs. CLouD-BASED Al

On-device Al allows models to run on the phone itself. The system does not send
user datato outside servers. This is helpful for tasks that need fast responses. Ex-
amples include gesture tracking, real-time sentiment checks, and context-aware
feedback. All computation happens on the device. The application keeps work-
ing even without the internet. User data also stays private. This reduces the risk
of exposure to outside parties. Developers must balance performance with hard-
ware constraints, as mobile devices can only support lightweight models which
consume limited memory and energy.

Cloud-based Al offers different strengths. It allows the use of large and com-
plex models. These models cannot run well on mobile hardware. Cloud systems
work well for heavy language models. They also work well for advanced image
processing and complex personalization. However, cloud processing creates de-
lays. Data must travel across the network. The user must wait for a response.
Privacy concerns also increase. The data must be sent to remote servers. These
issues affect applications that depend on instant responses. Real-time feedback
features can suffer. Continuous user interaction becomes less smooth when net-
work delays are present.
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2.4.2 CoMMON Al TAskKs (NLP, VISION, SPEECH)

Mobile artificial intelligence covers multiple functional domains. Each domain en-
ables different types of interaction and automation. Natural Language Processing
(NLP) handles tasks such as sentiment analysis, intent detection, text classifica-
tion, and contextual chat. These tools interpret user input in natural language.
(Woo, 2025)

Computer Vision supports tasks like object detection, face recognition, document
scanning, and gesture tracking. It helps the applications to interpret visual data
from cameras and sensors. Speech Processing allows voice interaction through
speech-to-text. It not only recognizes the commands but also triggers the key-
words. This improves accessibility and enables multimodal interaction possibili-
ties (Medhat et al., 2014).

For this study, NLP plays a critical role. It extracts insights from user-submitted
feedback. Real-time inference allows the system to detect emotional tone or ur-
gency. This helps interfaces adapt based on user sentiment. When integrated in
cross-platform apps, performance depends on more than the model. Rendering
speed, event handling, and communication with native modules also affect how
well tasks are performed.

2.4.3 Al FRAMEWORKS AND TOOLS

Implementing Al functionality in mobile apps requires special frameworks. These
frameworks help optimize computation and make deployment easier. They also
simplify integration with other systems.

TensorFlow Lite offers highly optimized and efficient inference pipelines. It sup-
ports smaller models that work well on devices with limited resources. ML Kit
offers turnkey APIs for tasks such as OCR, face detection, and text translation,
enabling rapid integration without custom model training. Core ML gives native
machine learning support on i0OS. Models run with direct hardware acceleration.
PyTorch Mobile lets developers deploy PyTorch models. It is useful for custom
architectures or research-oriented projects.

Choosing the right framework depends on several factors. These include platform
support, performance requirements, and lastly, integration complexity. Cross-
platform development adds more considerations. Flutter depends on plugins or
native bindings. React Native uses a bridge to connect with native Al libraries.
These architectural differences affect how fast inference results reach the user
interface. They also may influence responsiveness. Both points are important for
building Al-based feedback systems.

2.5 USER FEEDBACK MECHANISMS IN MOBILE APPS

User feedback is essential for ongoing enhancement in mobile application devel-
opment.
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2.5.1 EXPLICIT VS. IMPLICIT FEEDBACK

Mobile applications primarily receive two kinds of user feedback: explicit and
implicit. Explicit feedback comes directly from users, such as ratings, reviews,
and surveys. These provide explicit and structured insights into user satisfaction
and perceptions. Behavioral analytics and usage patterns can provide implicit
feedback, which means that the app can indirectly learn about user preferences
through how they use it. Diverse inputs from both sides help developers with
a comprehensive understanding of the user experience, facilitating the enhance-
ment and refinement of artificial intelligence-powered applications.(Medhat et al.,
2014; Nielsen, 1994).

2.5.2 AI-ENHANCED FEEDBACK SYSTEMS

Al analyzes client feedback. It uses advanced techniques for data processing.
Sentiment classification enables algorithms to figure out a user’s emotional re-
sponseto a subject. Feedback can be categorized as positive, negative, or neutral.
Al can also automatically categorize items. This categorizes input into meaning-
ful groups. It assists in identifying frequent problems and developing trends.

Al can assist in identifying the most critical issues. It analyzes the frequency and
nature of the issues. Subsequently, developers can prioritize the most critical
concerns. This enhances usability. It also enhances the overall user experience
in Al-powered mobile applications (Medhat et al., 2014).

2.5.3 SENTIMENT ANALYSIS AND OTHER Al TASKS

Artificial intelligence can be used in feedback systems to perform sentiment anal-
ysis. It categorizes user inputs into three classifications: positive, negative, or
neutral.

Other Al methods also make it easier to process feedback. Intent recognition
puts user questions into groups to show what they desire. Named Entity Recog-
nition (NER) identifies important entities addressed in feedback. This provides
further context to the input. Text summarization condenses extensive comments
into concise, actionable insights. Therefore, developers can understand and react
more quickly. These tools enhance the functionality of mobile applications that
utilize artificial intelligence (Medhat et al., 2014).

2.6 SENTIMENT ANALYSIS: CONCEPTS AND LIBRARIES

2.6.1 DEFINITION AND RELEVANCE

Sentiment analysis, also called opinion mining, is a task in natural language pro-
cessing. Its goal is to detect and classify opinions in text. It determines the
writer’s attitude toward a topic, product, or service (Medhat et al., 2014).

This task is usually treated as a classification problem. Text is assigned a label
such as positive, negative, or neutral. The label depends on linguistic cues and
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context.

In mobile applications, sentiment analysis is important for understanding user
satisfaction. It helps improve app quality. When used in feedback systems, it can
interpret opinions inreal time. Developers can respond quickly to issues. They can
also identify new trends. This makes sentiment analysis a key part of Al-powered
feedback systems. It is also a critical area in user-centered mobile development.

2.6.2 APPROACHES TO SENTIMENT ANALYSIS

There are two primary methodologies for conducting sentiment analysis. They
are lexicon-based methods and machine learning-based methods.

Lexicon-based methods requires dictionaries of words. Each word in the dictio-
nary possesses a value that conveys its emotional resonance. The values result
in a comprehensive sentiment score. This score indicates if the text is positive,
negative, or neutral. These methodologies are user-friendly. They are easily un-
derstandable. They function efficiently on mobile devices due to their minimal
requirements for training data or models. However, they do impose limitations.
They may struggle with context, sarcasm, and vocabulary specific to certain do-
mains.

On the other hand, machine learning methods work differently. They use algo-
rithms that learn sentiment patterns from labeled data. Classical models include
Naive Bayes, Support Vector Machines, and Logistic Regression (Djaballah et al.,
2019). Newer methods use deep learning. Examples are Long Short-Term Mem-
ory (LSTM) networks and transformers like BERT. These models are usually more
accurate. But they need much more computing power. They also require large
datasets. This makes them harder to use in lightweight mobile applications.

2.6.3 APPLICATION IN MOBILE ENVIRONMENTS

Adding sentiment analysis to mobile apps is now easier. On-device Al frame-
works make this possible. Examples include TensorFlow Lite, Core ML, and ML
Kit. These frameworks run models efficiently on smartphones. Apps can analyze
text locally. They do not need constant internet access.

In mobile feedback systems, sentiment analysis supports adaptive interfaces. For
example, it can highlight negative feedback for support teams. It can also create
instant visual responses, such as color changes or emojis. This helps increase
user engagement. Running analysis locally also protects privacy. User data does
not need to be sent to external servers.

2.6.4 COMPARISON OF SENTIMENT ANALYSIS LIBRARIES

Several sentiment analysis libraries are available for mobile and cross-platform
development. Table 2.1 summarizes commonly used options.

tabularx
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Table 2.1: Comparison of common sentiment analysis libraries

Library Language / Approach Key Features
Platform

VADER Python Lexicon-based Optimized for social-media
text; handles emojis and
negations.

TextBlob Python Lexicon+ML  Combines rule-based analy-
sis with Naive Bayes classi-
fier.

dart Flutter Lexicon-based Lightweight; runs fully on-

sentiment (AFINN-165) device; no external API calls.

NLTK Senti- Python Lexicon-based Highly customizable but re-

ment quires larger runtime.

TensorFlow Multiple ML-based High  accuracy; heav-

Lite model (deep learn- ier model size; requires

ing) GPU/CPU acceleration.

Among these, the dart_sentiment library was selected for this study due to
its simplicity, open-source availability, and compatibility with Flutter and React
Native via WebView integration. Its lexicon-based nature aligns with demonstrat-
ing lightweight, on-device Al capabilities suitable for mobile applications without
heavy computational requirements.

2.6.5 CHALLENGES AND FUTURE DIRECTIONS

Despite advances, sentiment analysis faces challenges when applied to mobile
feedback. Language ambiguity is a problem. Domain-specific vocabulary can cre-
ate errors. Detecting sarcasm and processing multiple languages are also notable
challenges. Hybrid methods can balance accuracy and efficiency on phones. This
happens when they combine lexicon-based scoring with contextual embeddings,
compacting transformer models, like DistilBERT.

As mobile Al hardware improves, real-time sentiment analysis could become com-
mon. It would enhance user experience and make feedback systems more adap-
tive in mobile applications.

2.7 RELATED WORK AND RESEARCH GAP

This section reviews previous studies on cross-platform mobile development frame-
works and research on artificial intelligence in mobile applications. It then identi-
fies the gap that motivates the present study.
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2.7.1 COMPARATIVE STUDIES OF CROSS-PLATFORM FRAMEWORKS

Several studies have compared cross-platform mobile frameworks. But most of
the papers from researchers like (Panda, 2025) and (Giilciioglu et al., 2021) fo-
cused on general software features. They did not examine Al-driven features. For
example, some studies compared Flutter and React Native. They used metrics
like rendering performance, Ul smoothness, and bundle size. The results showed
that Flutter gave more consistent performance across platforms. React Native
allowed faster development because it uses JavaScript.

In other papers, it is found that Flutter produced smoother animations and more
stable frame rates. React Native had a larger plugin ecosystem. Some research
also looked at memory usage, energy consumption, and app size. These studies
basically showed the comparison between frameworks. However, these compar-
isons focus on baseline performance. They do not explore how either framework
handles Al-based features.

2.7.2 Al AND SENTIMENT ANALYSIS IN MOBILE APPLICATIONS

Alongside the rise of cross-platform development, interest in Al for mobile apps
has grown. Early surveys, such as (Medhat et al., 2014), provide basic overviews
of sentiment analysis techniques. They cover both traditional lexicon-based meth-
ods and modern deep learning approaches.

More recent research has focused on making Al models efficient enough to run di-
rectly on mobile devices. For instance, the discussion of optimization techniques
for on-device deep learning, while studies demonstrate that lightweight NLP mod-
els can support real-time tasks like user-feedback analysis even on resource con-
strained smartphones.

Although these works highlight significant progress in mobile Al, they typically ex-
amine native Android or iOS implementations rather than cross-platform frame-
works.

2.7.3 LACK OF RESEARCH COMBINING BOTH AREAS

Despite the parallel development of cross-platform tools and mobile Al techniques,
there is a notable gap at their intersection. Existing comparisons of Flutter and
React Native focus on performance, usability, and development experience, but
rarely investigate how these frameworks handle Al-enhanced functionalities. Like-
wise, research on mobile Al tends to concentrate on native platforms rather than
on cross-platform environments.

As a result, developers and researchers do not have clear guidance. It is unclear
how well modern cross-platform frameworks handle real-time Al features. Exam-
ples include embedded sentiment analysis. This gap is important. The demand
for intelligent feedback systems in mobile applications is growing.
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2.7.4 PURPOSE OF THE PRESENT STUDY

To address this gap, this study builds two prototypes. One is made with Flutter.
The other uses React Native. Both include a lightweight sentiment analysis fea-
ture for handling user feedback. By evaluating both technical performance and
user experience, this work aims to extend previous research and provide insights
into Al-enabled cross-platform mobile development.
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3 RESEARCH METHODOLOGY

3.1 PROTOTYPE DESIGN AND EVALUATION APPROACH

This research follows the principles of Design Science Research (DSR), which em-
phasizes the creation and evaluation of artifacts to address real-world problems
(Hevner et al., 2004; Peffers et al., 2007). The artifacts of this study consist of
two functional mobile application prototypes developed using Flutter and React
Native. Every prototype has a feedback feature which enables users to express
their opinions. This feature applies a basic sentiment analysis library to analyze
feedback in real time and displays the resulting sentiment in the application’s in-
terface.

The research approach is centered on addressing the defined research questions
and objectives. The prototypes provide a comparison of performance metrics for
example latency, CPU and memory usage, and lastly Ul responsiveness. These
are critical factors to evaluate when assessing the efficiency of Al-enhanced mo-
bile applications. They assist in evaluating the quality of the developer experi-
ence, including the ease of integration, the availability of development tools, and
the ecosystem support. The applications provide the observation of user interac-
tion with the Al-driven feedback feature. Thus emphasizes usability, clarity, and
responsiveness to establish an ideal framework for the integration of Al-based
feedback systems.

By focusing on these essential objectives and evaluation criteria, the method make
sure that the testing of Flutter and React Native's ability to integrate lightweight Al
is organized, useful, and focused. This provides developers and researchers with
valuable insights.
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Figure 3.1: Cross-platform development concept.

3.2 RESEARCH APPROACH: DESIGN SCIENCE RESEARCH

Design Science Research (DSR) is an effective methodology for examining soft-
ware development. It emphasizes the creation of practical systems and function-
ality, even in the form of early-stage prototypes. This approach enables the gen-
eration of pragmatic insights rather than restricting the research to a theoretical
analysis.

This research utilizes Design Science Research (DSR) as the primary methodolog-
ical framework. However, the main objective is not the creation of prototypes but
the comparative evaluation of two cross-platform frameworks. The prototypes
function as research artifacts that facilitate systematic observation and assess-
ment of framework functionalities. Their objective is to offer a practical compari-
son, especially regarding the ease of Al integration. The efficiency and the quality
of the user interface, rather than serving as comprehensive software products.
Following the guidelines proposed by Peffers et al. (2007) the study it proceeded
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through six key steps:

Problem identification: The lack of solid knowledge about how cross-platform
frameworks handle Al-enhanced user feedback makes it difficult for developers
to choose the best framework in terms of usability, performance, and overall user
experience.

Objective definition: The research aims to create two comparable prototypes that
can analyze user feedback in real time, allowing for the measurement and com-
parison of performance, development effort, and user perception.

Artifact development: Two functionally equivalent prototypes were created using
Flutter and React Native, each implementing sentiment analysis capabilities.

Demonstration: The prototypes were tested by submitting various feedback in-
puts to both applications to ensure that the sentiment outputs were accurate and
consistent across platforms.

Evaluation: The study compared latency, CPU and memory usage, ease of inte-
gration, tools support, and user experience with the Al-driven feedback feature to
answer the main research questions.

Communication: The results were documented and discussed in relation to prior
studies, highlighting practical recommendations for developers and theoretical
implications for researchers.

This structured DSR process ensured that the study remained both rigorous and
practice-oriented, producing findings that are relevant to the ongoing discussion
on Al integration within cross-platform mobile development.

3.3 PROBLEM IDENTIFICATION

An increasing number of companies are utilizing mobile applications to collect
consumer feedback and fix it accordingly. Usually, this type of research was con-
ducted manually or through external analytics services, resulting in potential de-
lays and limiting growth. Integrating Al-driven sentiment analysis into mobile ap-
plications could provide real-time insights into user opinions. This enhances app
responsiveness and sustains user engagement. However, it remains unclear the
extent to which cross-platform frameworks such as Flutter and React Native facil-
itate these Al-driven functionalities. This study develops two prototypes to enable
a controlled comparison of the frameworks’ efficiency in real-time sentiment anal-
ysis.

3.4 OBJECTIVES OF THE SOLUTION

The goal of this study was not to make applications with a lot of features, but to
make simple preliminary prototypes that lets us compare Flutter and React Native
in an organized manner with the addition of Al-enhanced user feedback. Every
prototype features a simple feedback interface that allows anyone to submit their
comments.
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A lightweight sentiment analysis library processes the text in real time. It is com-
posed in Dart for Flutter and JavaScript for React Native. The application then
displays the appropriate sentiment classification (positive, neutral, or negative).

This architecture ensures consistent performance and gives us a clear observa-
tion of how each framework manages sentiment processing, Ul updates, and real-
time responsiveness. The study’s primary objectives are to analyze the frame-
work’s functionality, determine the difficulties for developers in integrating it, and
measure user perceptions of the Al-enhanced feedback system via a user-friendly
interface.

3.5 ARTIFACT DESIGN AND DEVELOPMENT

3.5.1 PROTOTYPE FOR FLUTTER

The Flutter prototype was developed using Flutter SDK version 3.35 and the Dart
programming language. The application features an integrated PDF viewer that
enables users to access and read the document within the app. The viewer en-
ables users to scroll vertically and document. So that users can review content
smoothly before submitting feedback.

Users may provide feedback in a text box on the same screen next to reading.
Once submitted, a small sentiment analysis library developed in Dart analyzes
the data stored on the device. It categorizes the text into classes such as pos-
itive, neutral, or negative. The outcome is displayed as plain text below the in-
put section. This method demonstrates how to analyze data on a device inde-
pendently, making the prototype efficient and suitable for limited mobile envi-
ronments. The complete source code for the Flutter application is available at:
https://github.com/tanveeriftekhar/Masters-Thesis-SourcCode-Flutter


https://github.com/tanveeriftekhar/Masters-Thesis-SourcCode-Flutter
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Figure 3.2: Flutter Prototype.
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3.5.2 PROTOTYPE FOR REACT NATIVE

The React Native prototype was developed using TypeScript and React Native ver-
sion 0.82. It also features an integrated PDF viewer, allowing users to read the
document directly within the interface using built-in scrolling and navigation con-
trols. To maintain consistency for comparison, the reading workflow mirrors the
Flutter implementation.

A feedback button is available on the top right bottom of the same screen for
users to provide feedback. After submission, a JavaScript-based sentiment anal-
ysis library on the device analyzes the input. The sentiment is categorized into
groups such as positive, neutral, or negative, with the results shown as plain text
below the input field. This method enables the prototype to demonstrate local
client-side inference using JavaScript models rather than relying on remote com-
putation or external APIs (Medhat et al,, 2014). The complete source code for
the React Native application is available at: https://github.com/tanveeriftekhar/
Masters-Thesis-SourcCode-ReactNative

3.5.3 SENTIMENT ANALYSIS LIBRARY

To simplify integration and maintain consistency, a lightweight sentiment analy-
sis library was embedded directly into each prototype. The library analyzes the
text that the user submits from their device and displays them whether the sen-
timent is positive, neutral, or negative. The usual way to output looks like this: {
"label": "positive" }. This method reduces external dependencies while
keeping the application behavior realistic. This makes sure that both prototypes
clearly, consistently, and reproducibly show how to classify emotions.

3.6 DEMONSTRATION

The prototypes demonstrated the intended functionality as planned. A user might
type a feedback message like “I love this app” and send it through the interface.
The application then used the sentiment analysis library to process the input on
the user’s device and give it a classification label like "positive,” "neutral,” or "neg-
ative”. The result was displayed on the screen to make the outcome simple and
easy to interpret. This basic flow showed that both Flutter and React Native could
easily add a sentiment analysis feature without changing how users interact with

the app.

3.7 EVALUATION

3.7.1 OVERVIEW

The objective of the evaluation phase was to assess the compatibility of Flut-
ter and React Native, usability, and the developer experience in combining Al-
enhanced user feedback. The evaluation was divided into two main parts: tech-
nical performance testing and user and developer experience assessment.


https://github.com/tanveeriftekhar/Masters-Thesis-SourcCode-ReactNative
https://github.com/tanveeriftekhar/Masters-Thesis-SourcCode-ReactNative
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Automated measurements and human-centered evaluations were used to improve
the comparison accuracy and consistency. Automated measurements recorded
consistent performance outcomes, however participant feedback captured us-
ability as well as smoothness features. This integrated approach ensures that
the final results reflect genuine developmental situations rather than simply tech-
nical metrics.

3.7.2 TESTING ENVIRONMENT AND SETUP

To make sure the results were the same, all tests were done on similar Android and
iOS phones. The application prototypes were implemented using stable releases
of both frameworks. Table 3.1 summarizes the key configurations used during
testing.

Table 3.1: Testing environment and configuration summary

Parameter Description

Test devices Samsung Galaxy A52 (Android 16), iPhone 16e (i0S 26)
Processor Qualcomm Snapdragon 720G (Octa-core), A18 Bionic
RAM 8 GB (Android), 8 GB (i0S)

Development IDEs  Android Studio Otter 2025.2.1, Visual Studio Code 1.105
Framework versions Flutter 3.35.0, React Native 0.82

Testing tools Android Profiler, Xcode, Chrome Performance Monitor
Build configurations Debug and release modes (AOT and JIT tested)
Al library dart_sentiment (lexicon-based sentiment analyzer)

Before measurements, both the devices were reset to minimize background pro-
cess operations. The programs were compiled in release mode, as debug mode
introduces additional overhead that does not accurately reflect real-world usage
of the apps. Each performance test was repeated multiple times to reduce ran-
dom fluctuations. The device was set to cool down between runs as necessary
to prevent overheating. This study maintains consistency in hardware, software,
and setting for all tests by using a controlled and reproducible configuration.

Each prototype incorporated the same core features: a PDF viewer, a feedback
field, Al based sentiment analysis module, and displaying the result. We con-
ducted multiple tests and recorded performance metrics, including CPU usage,
memory consumption, and latency, to get consistent findings.

3.7.3 USER EVALUATION OBJECTIVES

Along with the technical benchmarks, a questionnaire was done to find out how
satisfied users were with the feedback systems and the usability of the feedback
interfaces. A total of 20 participants took part in the evaluation, including devel-
opers, testers, and students familiar with mobile applications. The evaluation was
conducted using a questionnaire administered via LimeSurvey. Most responses
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were collected from professionals working at a software company involved in mo-
bile app development, who received access to both the prototypes and the survey.
A smaller portion of the responses came from students engaged in mobile app
development. Their data is summarized in Table 3.2.

Table 3.2: Demographic summary of survey participants

Attribute Distribution

Number of participants 20

Age range 20-35 years

Gender 80% male, 20% female
Educational background Computer Science / IT
Development experience 1-3 years on average
Framework familiarity 60% Flutter, 40% React Native

Participants were instructed to use the prototypes in a quiet space to prevent
noise or other distractions from influencing their opinions. To reduce biased in
the testing procedure, one half of the participants engaged with the Flutter version
at first, while the other half began with the React Native version. Each participant
used the app in a natural way by typing in brief feedback messages of their choice.
This helped get more honest responses on how responsive and clear the Ul was.

The survey used in the evaluation combined Likert-scale ratings with short open-
ended questions. This simple structure kept the evaluation concise. However,
the comments from the participants gave a lot of useful qualitative data particu-
larly with the accessibility, clarity of visualizations, and overall speed of sentiment
processing.

3.7.4 DEVELOPER EXPERIENCE EVALUATION

In addition to user testing, the study included a qualitative evaluation of developer
experience for both frameworks. The assessment criteria were based on the fol-
lowing dimensions:

- Ease of setup and configuration: How long it takes to set up dependencies
and start the project.

- Development efficiency: The time required to construct core modules and
fix bugs.

* Tooling support: Availability of debugging tools, hot reload stability, and IDE
integration.

+ Library and plugin ecosystem: How many third-party packages are available
for Al or NLP tasks and their reliability.

+ Code maintainability: Transparency, modularity, and simplicity of compo-
nents updating.
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To make the comparison, the results were summarized using a five-point scale (1
= poor, 5 = excellent) based on the researcher’s and participant developers obser-
vations. The detailed findings are presented in Table 5.5.

Along with the requirements above, developers wrote down any problems they ran
into when setting up the software. For example, version incompatibilities, depen-
dency issues, or poor documentation. These reflections were recorded immedi-
ately after completing each implementation task to reduce recall bias. Instead of
a summary created when both prototypes were completed, this resulted in a more
realistic comparison of the daily development experience.

3.7.5 DATA COLLECTION AND ANALYSIS

Quantitative performance data like CPU performance, memory usage, and latency
were measured using built-in profiling tools. Also, descriptive statistics were used
to analyze qualitative data collected via questionnaires. We put open-ended re-
sponses into three groups: positive, neutral, and negative. We used the sentiment
analysis module as an additional method to validate the findings.

When we combine technical data with subjective feedback, we get a better un-
derstanding of the strengths and weaknesses of each framework when it comes
to building Al-assisted user feedback systems. Additionally, qualitative user re-
sponses were manually transcribed and organized into categories based on the
comments. After that, these themes were compared between the two prototypes
to see if there were any patterns. For example, comments describing an interface
as "smooth,” "laggy,” or "responsive” were grouped together under “responsive-
ness” and added to the quantitative results.

The profiler logs might also be exported for a more in-depth analysis of CPU and
memory behavior over time. Even though the dataset had several problems, the
thorough assessment made sure that the averages showed real changes over
time and not just one-time events.

These procedures make sure that the evaluation uses both quantitative, repeat-
able performance data and user-driven insights that show how they actually used
the system.

3.8 DATA COLLECTION

We used Flutter's DateTime.now( ) and React Native's Date.now( ) timestamp
functions to get the time shortly before processing and right after the result to
get the latency values. Accuracy was logged by noting any instances where the
sentiment library did not provide a proper label. A 25 question questionnaire was
used to get subjective opinions of how responsive the service was. During the
development phase, developers collected notes that showed the length of time
they worked.

In addition to calculating delay based on timestamps and getting answers to ques-
tionnaires, some short research notes which were created after each testing ses-
sion to record any unusual events or user behaviors. These notes helped to figure
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out any noteworthy anomalies or user behaviors. All observations were used dur-
ing the study to analyze unusual results and maintain the overall dependability of
the evaluation.

3.9 DATA ANALYSIS

We analyzed the performance statistics qualitatively due to the insufficient and
controlled sample size. We found the average and median delay times for all
runs. We analyzed collected profiler logs to assess the usage of CPU and mem-
ory. The qualitative data from user questionnaires were summarized by counting
how many participants described each prototype as fast, acceptable, or slow. Re-
sponses that were open-ended were put into groups based on similar subjects,
including responsiveness, clarity, or smoothness of the interface.

We reviewed the developer experience notes to identify whether aspects of each
framework were more or less difficult. This meant looking at how long it took to
set up, how easy it was to debug, and whether there were any useful packages or
tools available. Basic bar charts have been used to illustrate minor differences
in CPU or memory usage when necessary. These visualizations were not utilized
as statistical tools. However, they were applied to explain minor fluctuations in
performance trends. Quantitative averages, qualitative themes, and developer re-
flections kept the data analysis detailed without exceeding the boundaries of a
prototype-based study.

3.10 VALIDITY AND LIMITATIONS

The approach has numerous advantages for this study. This allows a direct com-
parison between Flutter and React Native in a controlled environment, with clear
metrics for processing performance, responsiveness, and developer effort. Using
actual software testers to assess the prototypes provides practical insight into the
user experience while keeping the evaluation focused and manageable.

The limitations are primarily related to the scope and scale of the study. Only one
mid-range device was used and a limited number of testers participated in the
evaluation. Moreover, sentiment analysis used a simple on-device library instead
of an extensive Al system that was previously accessible. These factors provide
important insights within the context of a master’s thesis based in Design Science
Research principles.

Even though the method is well-organized and the evaluation tries to include both
technical and experience aspects, but the results should be considered consider-
ing the study’s limitations. This research does not reach detailed conclusions on
significant Al workloads or industrial applications. Despite this, the methodolog-
ical decisions made, such as the controlled prototype design, repeatable mea-
surements, and inclusion of human-centered evaluations, it gives us a good idea
of how Flutter and React Native work when adding lightweight Al features to com-
mon mobile devices.
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4 IMPLEMENTATION

4.1 INTRODUCTION

This chapter discusses how the two prototypes made for the study were put into
action. The technique says that the prototypes were kept minimal on purpose
to make development easier while still showing that Al-based sentiment analysis
can be used in cross-platform mobile apps.

The same steps are followed in both prototypes. A user fills out a form with feed-
back text, which is then evaluated by a sentiment analysis library on the device.
The app then shows the sentiment label, which might be positive, neutral, or neg-
ative.

The study ensures a fair and straightforward comparison between Flutter and Re-
act Native by maintaining consistency between both prototypes in this method of
research.

UsE CASE DESCRIPTION

The prototypes were developed around a simple but effective use case. It allowed
users to give feedback right in the mobile app after using a feature. For instance,
looking at a PDF file, completing a task, or exploring the interface.

This study focuses on processing feedback in the app itself, which is different
from traditional methods that look at feedback from outside sources like app store
reviews or online surveys. This design allows sentiment categorization to occur
locally in real time.

There are two main benefits to the local processing method. First, it enables in-
stant feedback visualization. This helps them understand how their comments
are read and could lead to adaptive user interfaces in the future. Second, it pro-
tects users’ privacy and data security by making sure that user-generated content
doesn't have to be sent to remote servers for analysis.

This example shows that it's possible to add lightweight Al features to everyday
app interactions. It also shows how cross-platform frameworks may allow smart
and privacy-conscious feedback systems.

4.2 OVERALL ARCHITECTURE

Both prototypes, Flutter and React Native, were developed with an identical archi-
tecture to enable equal and direct comparison. The architecture has three primary
layers.

Input Layer: A space for text input that allows people to type in their feedback.
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Processing Layer: Uses a library for sentiment analysis on the device to figure out
what the input text means.

Output Layer: Shows the sentiment label (positive, neutral, or negative) to give
visual feedback that is easy to understand.

This architecture makes sure that both prototypes handle user input locally. This
means that there is no need for external API calls, and sentiment analysis may
happen in real time. The assessment focuses on how well the frameworks can
integrate Al-based sentiment analysis while updating the user interface accord-

ingly.

4.3 FLUTTER PROTOTYPE

4.3.1 DEVELOPMENT SETUP

The Flutter prototype was developed using Dart 3.10 and Flutter SDK 3.35. An-
droid Studio was employed as the Integrated Development Environment (IDE),
though Visual Studio Code could also serve as an alternative. The project incor-
porated the dart_sentiment package, an AFINN-165-based sentiment analysis
library, to perform sentiment classification locally on the device (Dart Sentiment
Maintainer, n.d.).

4.3.2 USER INTERFACE

The user interface was constructed using Flutter’s declarative Ul framework. The
main screen comprises:

- ATextField widget for user input.

« An ElevatedButton to submit the text.

« AContainer widget housing a Text widget to display the sentiment label.

This design ensures a clean and intuitive user experience, aligning with Flutter's
emphasis on expressive and flexible Ul components.

4.3.3 SENTIMENT ANALYSIS INTEGRATION

When the user submits text input, the dart_sentiment library processes it di-
rectly within the application. The library analyzes the content and assigns a cor-
responding sentiment label, which is then displayed in the results area. This ap-
proach ensures that the sentiment analysis is performed entirely on the device,
providing users with immediate feedback without the need to rely on external net-
work services.

4.3.4 PLANNED FEATURES

Future enhancements for the Flutter prototype include:
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* Implementinga CircularProgressIndicator to signal processing dur-
ing sentiment analysis.

 Applying color and emoji cues based on the sentiment label to enhance vi-
sual feedback.

These features aim to improve user engagement and provide clearer indications
of the application’s responsiveness.



Give Feedback

This app is good and smooth

Analyze Feedback

Sentiment: Positive

Figure 4.1: Flutter Prototype Feedback Screen.
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4.4 REACT NATIVE PROTOTYPE

4.4.1 DEVELOPMENT SETUP

The React Native prototype was developed using TypeScript and React Native
0.82. Visual Studio Code was utilized as the IDE. The project incorporated the
dart_sentiment package through a WebView component, enabling the use of
Dart code within the React Native environment for sentiment analysis.

4.4.2 USER INTERFACE

The user interface was built using React Native components. The main screen
includes:

« ATextInput component for userinput.
« A Button component to submit the text.

« AView component containing a Text component to display the sentiment
label.

This structure ensures a consistent and user-friendly experience, leveraging React
Native's cross-platform capabilities (Meta Platforms, Inc., 2025).

4.4.3 SENTIMENT ANALYSIS INTEGRATION

Upon submission, the input text is passed from the React Native interface to
the JavaScript logic handling the analysis. The React Native prototype uses a
lightweight JavaScript_sentiment_analysis libraryto evaluate the text and
return a sentiment label. This label is then displayed in the result area, ensuring
that the sentiment analysis runs entirely on the device within the React Native
application.”

4.4.4 PLANNED FEATURES

In the future, the React Native prototype will be improved, as the submit button
will be disabled during processing to prevent multiple submissions, and a loading
indicator will notify users that the sentiment analysis is still in progress. Another
proposed improvement is to make sentiment labels look better by adding the right
colors and emoji signals. All of these changes are meant to improve the user
experience, making it smoother and more interesting, as well as providing clearer
and faster feedback.
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(a) Positive Feedback Interface (b) Negative Feedback Interface

Figure 4.2: Comparison of React Native app interfaces

4.5 TECHNICAL INTEGRATION CHALLENGES

Adding the sentiment analysis capability to both Flutter and React Native created
a number of real-world development problems that had to be solved. These chal-
lenges were related to framework version changes, platform-specific configura-
tion, dependency management, and differences in asynchronous execution mod-
els. Understanding these challenges helped explain the two frameworks’ behavior
and revealed their strengths and weaknesses when adding artificial intelligence
to mobile apps.
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4.5.1 VERSION AND MIGRATION ISSUES

Both frameworks evolve rapidly, and this evolution affected the integration pro-
cess in several ways. Flutter introduced changes in the three point series of re-
leases that affected the behaviour of community packages. Some packages used
for networking and state handling required manual migration because earlier ver-
sions were not compatible with the most recent application programming inter-
faces. This behaviour has been discussed in studies on the effects of frequent
Flutter updates on application stability and package maintenance.

React Native also presented challenges, but these were more connected to the
JavaScript ecosystem. The project experienced compatibility issues with node
package manager libraries that relied on native modules. Some sentiment re-
lated libraries had not been updated to support the most recent toolchains for
Android and iOS, which resulted in errors during the build process. Previous work
has noted that React Native applications are particularly sensitive to version mis-
matches between JavaScript dependencies and native platform components

4.5.2 PLATFORM-SPECIFIC ADJUSTMENTS

Although both frameworks aim to provide a unified development experience, some
configuration still depended on the underlying platform. In Flutter, Android re-
quired adjustments to the manifest to allow network requests during development
and to configure secure access to resources. iOS required updates to the informa-
tion property list file to manage transport security settings. These requirements
are consistent with Flutter documentation which emphasizes that certain plat-
form level configurations must still be performed separately.

React Native required even more explicit platform level adjustments. Android
needed synchronization of the Gradle configuration files and alignment of the min-
imum supported software development kit version with the requirements of the
sentiment analysis logic. On iOS, the CocoaPods configuration needed modifi-
cations to ensure that native modules were linked correctly. Research on cross
platform apps often highlights these additional tasks as inherent to JavaScript
based frameworks that rely on a bridge between native and JavaScript threads
(Malavolta et al., 2015).

4.5.3 DEPENDENCY MANAGEMENT ISSUES

Dependency management was another source of difficulty in both prototypes.
Flutter packages are tightly connected to the Dart toolchain and several packages
required newer versions of Dart even when the core application did not. Updating
one package frequently required updating others to maintain compatibility. Simi-
lar dependency coupling in Flutter packages has been observed in prior work on
ecosystem stability.

React Native dependencies were more complicated because node package man-
ager allows multiple versions of the same library to exist within a project. Some
transitive dependencies used outdated native modules, which caused errors dur-
ing compilation, particularly on Android. The broader JavaScript ecosystem is
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known for these cascading dependency issues which can affect cross platform
mobile development.

4.5.4 ASYNCHRONOUS EXECUTION DIFFERENCES

The integration also revealed differences in asynchronous handling between the
two frameworks. Flutter uses futures and an async await structure in Dart. This
model makes network and computational tasks predictable, but it required careful
handling of state updates to avoid temporary delays in the user interface. The
behaviour aligns with studies that describe Dart’s single threaded event loop and
its predictable async model (Dart Language Team, n.d.).

React Native uses JavaScript promises and async await, but the JavaScript event
loop can become congested when additional processing occurs. Because sen-
timent processing involved preparing input and communicating with the embed-
ded Dart logic, occasional delays appeared before the interface updated. Prior
research on React Native has noted that heavy tasks on the JavaScript thread
can affect responsiveness, especially when communicating with native modules.

4.6 SENTIMENT ANALYSIS LIBRARY

The dart_sentiment package was selected for the Flutter prototype due to its
lightweight nature and offline capabilities. It employs the AFINN-165 wordlist, a
lexicon-based approach that assigns sentiment scores to words, facilitating real-
time sentiment classification without the need for external APIs. For the React
Native prototype, a lightweight JavaScript sentiment-analysis library with simi-
lar lexicon-based functionality was used to ensure comparable behavior. Both
libraries were integrated into their respective prototypes to maintain consistency
in sentiment analysis and to demonstrate the feasibility of incorporating Al-driven
features within cross-platform mobile applications.

4.7 IMPLEMENTATION CONSIDERATIONS

The prototypes were built with a few practical goals in mind. First, the prototypes
needed to behave as similarly as possible across both frameworks so that users
wouldn't notice major differences between platforms. Performance also played a
big role in the design. By using an on-device sentiment analysis model, the proto-
types could process text quickly and give feedback almost instantly. The overall
design was also kept simple on purpose. The aim was to show how sentiment
analysis can be integrated into a mobile app without adding extra libraries or fea-
tures that weren't necessary for the demonstration. Another point was scalability.
Since all processing happens locally, the prototypes do not depend on external
APIs, which helps avoid issues like slow network responses or rate limits. Taken
together, these choices helped create small but effective prototypes that show
how Al-driven sentiment analysis can work in cross-platform mobile applications
(Wolf et al., 2020).
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4.8 USE CASE AND PRIVACY JUSTIFICATION

The purpose of this study is to show how artificial intelligence (Al) can be used in
real time while still protecting user privacy. This goal is met by doing sentiment
analysis directly in the mobile app instead of using data from an outside app store.

Conventional research often examines user feedback after the fact, using aggre-
gated ratings and reviews from App Store or Play Store. Although this informa-
tion helps reveal long-term trends, it does not offer immediate or individualized
insights to users as they interact with an application.

Local, on-device analysis enables a different kind of interaction. It makes it possi-
ble to provide real-time sentiment detection, adjust interface elements based on
contextual cues, and deliver notifications that respond to user behaviour. Because
all processing occurs on the device, data is not transmitted elsewhere, which re-
duces privacy risks and supports regulatory requirements.

This approach reflects recent developments in mobile Al, where lightweight mod-
els and on-device inference are increasingly enabling personalized, responsive,
and privacy-preserving user experiences.
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5 RESULTS AND DISCUSSION

5.1 OVERVIEW

This chapter presents and analyzes the findings from the two prototypes. They
were built using Flutter and React Native. The goal of this study was to compare
performance, developer experience, and user perception. Both frameworks were
tested with lightweight Al features. The focus was on real time sentiment analysis
for user input.

The evaluation used both quantitative and qualitative methods. Quantitative re-
sults measured latency, CPU use, memory use, and system reliability. Qualitative
feedback came from developers and testers. They shared experiences with inte-
gration, debugging, and perceived responsiveness. Together, these results pro-
vide a clear view of each framework’s strengths and limitations. They cover both
technical performance and user experience.

5.2 PERFORMANCE EVALUATION

5.2.1 OVERVIEW

This section presents the technical performance results for Flutter and React Na-
tive. The goal was to measure how efficiently each framework handled the Al sen-
timent analysis module. The focus was on execution time, CPU use, and memory
use.

All tests were done under controlled conditions. The setup is described in Sec-
tion 3.1. Each test was repeated ten times. Average values were calculated to
ensure consistent results.

5.2.2 LATENCY MEASUREMENT

Latency measures the time to analyze a text input and return a sentiment result.
Lower latency means faster model inference. It also improves responsiveness.
These factors are important for real time mobile applications.

Table 5.1 summarizes the average latency observed on both Android and iOS de-
vices.

Table 5.1: Average latency comparison between Flutter and React Native

Platform Flutter (ms) React Native (ms)
Android (Galaxy A52) 142 228
i0OS (iPhone 16e) 131 215

Average latency 136.5 221.5
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Flutter showed lower latency on both platforms. This is due to its Ahead of Time
compilation. AOT generates optimized native code and reduces runtime over-
head. React Native is also efficient. However, it uses a JavaScript bridge to con-
nect with native modules. This adds some extra processing time.

5.2.3 CPU UTILIZATION

CPU usage was measured while running the sentiment analysis process on identi-
cal datasets. High CPU consumption may lead to reduced battery life and thermal
issues in mobile devices.

Table 5.2: CPU usage comparison during sentiment analysis

Platform Flutter (%) React Native (%)
Android 49.6 64.8
i0S 47.3 61.5
Average CPU usage 48.4 63.2

As shown in Table 5.2, Flutter consumed less CPU on both platforms, suggesting
more efficient execution of the sentiment analysis module. React Native’s higher
CPU load is partly due to its JavaScript runtime and bridge communication over-
head.

5.2.4 MEMORY CONSUMPTION

Memory consumption was monitored using the profiling tools provided by An-
droid Studio and Xcode. For the React Native prototype, measurements were con-
ducted on a physical Android device to capture realistic performance metrics. For
the iOS prototype, we used the Xcode simulator, as testing on a physical iPhone re-
quires a Mac-based development setup. Efficient memory management ensures
smooth performance, especially for mid-range devices.

Table 5.3: Memory usage comparison between Flutter and React Native

Platform Flutter (MB) React Native (MB)
Android 183 212

i0S 176 205
Average memory usage 179.5 208.5

These memory usage numbers represent the whole prototype. Flutter required
slightly less memory overall, maintaining an average of 179 MB compared to Re-
act Native's 208 MB. This aligns with the expectations from a framework designed
with widget-based rendering and a single code compilation layer.
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5.2.5 SUMMARY OF PERFORMANCE METRICS

Table 5.4 provides a consolidated overview of all measured performance metrics
for both frameworks.

Table 5.4: Consolidated performance comparison summary

Metric Flutter React Native
Average latency (ms) 136.5 221.5
CPU usage (%) 48.4 63.2

Memory usage (MB)  179.5 208.5

From the results, Flutter outperformed React Native in all measured categories,
confirming its higher efficiency in executing Al-driven tasks within mobile appli-
cations. React Native, however, remains advantageous in library diversity and
ecosystem maturity, as discussed in the following section on developer experi-
ence.

5.2.6 VISUALIZATION OF RESULTS

To further illustrate the findings, Figure 5.1 shows a visual comparison of average
latency, CPU, and memory usage between the two frameworks.
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Figure 5.1: Normalized performance comparison between Flutter and React Na-
tive
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5.3 USER AND DEVELOPER EVALUATION RESULTS

5.3.1 OVERVIEW

This section shows the combined results from user and developer evaluations.
These results complement the technical performance tests described earlier. (Sec-
tion 5.2) measured computational efficiency. Here, the focus is on qualitative and
quantitative insights from real users and developers. The aim is to highlight differ-
ences in usability, clarity, and development experience between Flutter and React
Native.

5.3.2 DEVELOPER EXPERIENCE

Developer experience was assessed through self-reflection and documentation.
The evaluation focused on the learning curve, library integration, and debugging
process. Overall ease of use for embedding sentiment analysis features was also
considered.

INTEGRATION AND TOOLING

Flutter offers a smooth integration process. The dart_sentiment package was
simple to install and use. It worked well with the Dart SDK. Flutter’s single ecosys-
tem and hot reload feature sped up testing and improvements. Both the Ul and Al
logic were written in Dart. This made debugging easier and reduced dependency
problems.

React Native needed more setup. Sentiment analysis required a WebView or JavaScript
wrapper. This added extra steps. Package compatibility sometimes requires ad-
justments. This was especially true when using TypeScript with native modules.

The large npm library ecosystem is flexible. However, version mismatches and
deprecated packages could cause issues.

QUANTITATIVE EVALUATION OF DEVELOPER EXPERIENCE

To quantify these qualitative findings, a structured five-point rating system was
applied to compare both frameworks based on observed and reported criteria.
Table 5.5 summarizes the results.

Table 5.5: Developer experience evaluation summary (5-point scale, 1 = Poor, 5 =
Excellent)

Criterion Flutter React Native
Ease of setup and configuration 5 4
Integration and tooling 5 4
Debugging and maintenance 49 4.1
Code readability and structure 4.8 4.2
Library and community support 4.3 5

Overall productivity 49 4.3
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Overall, Flutter provided a smoother, more cohesive development experience, while
React Native offered broader library availability at the cost of occasional instability
(Wolf et al., 2020). Flutter’s single-language ecosystem (Dart) ensured consistent
behavior between Ul and Al modules, while React Native's reliance on JavaScript
bridging occasionally affected build stability and required more frequent depen-
dency updates (Meta Platforms, Inc., 2025).

DEBUGGING AND MAINTENANCE

During testing, Flutter offered a smooth debugging experience. The builtintoolsin
Android Studio and Dart DevTools made performance checks easy. State changes
were also simple to track. The declarative Ul and single language structure re-
duced context switching. React Native also provided strong debugging support,
but the process was more scattered. Developers had to move between React
Developer Tools, the Chrome Debugger, and device logs. Asynchronous state up-
dates in JavaScript sometimes made tracing behavior more difficult. In terms of
productivity, Flutter needed a little more work at the start. After that, development
moved faster. The hot reload feature helped shorten testing cycles. React Native
felt familiar to many web developers. Its React style syntax can benefit teams that
already use JavaScript.

5.3.3 USER EXPERIENCE

User experience was measured through feedback from twenty participants. Each
person used both applications and shared their thoughts on usability, clarity, and
responsiveness. The survey included simple rating questions and open-ended
comments. The average scores from the user ratings are shown in Table 5.6.

Table 5.6: Summary of user evaluation results (Likert scale 1-5)

Evaluation Criterion Flutter (Mean) React Native (Mean)
Ease of navigation 4.6 4.2
Responsiveness 4.8 4.1
Design consistency 4.7 4.3
Clarity of sentiment feedback 4.5 4.0

Overall satisfaction 4.7 41
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Figure 5.2: Comparison of average user ratings between Flutter and React Native
prototypes

All participants found both applications easy to use. They also liked the real time
sentiment feedback. Most users said the Flutter version felt faster. Many also
said it looked more polished. They pointed to smoother transitions and quicker
visual updates. React Native was seen as clear but slightly slower. Some testers
noticed a small pause between sending a message and seeing the result.

These observations match the latency measurements. They also show that users
notice even very small delays. From a design view, this highlights the value of real
time performance tuning. A system that reacts quickly often feels more pleasant
and more trustworthy.

Participants also shared ideas for future use. Some wanted quick sentiment checks
after finishing any task. This response supports the goal of doing sentiment anal-
ysis inside the app. It also shows why relying only on external review sites is not
enough for modern mobile systems.

5.3.4 QUALITATIVE INSIGHTS AND DISCUSSION

The findings from users and developers point to three clear themes.

First, performance perception. Many participants felt that the Flutter app was
faster. They also said it was more stable. These comments match the measured
latency results and the CPU readings. Second, design consistency. Flutter uses
a widget based system. This makes the interface behave the same on different
devices. React Native worked well, but some users noticed small layout changes
on certain screens. Third, developer satisfaction. Most developers saw Flutter
as predictable. They said the tools worked together smoothly. React Native gave
more freedom. It also allowed many ways to extend the app. But it often needed
extra setup and more debugging.

Taken together, the results show that both frameworks can support Al driven feed-
back features. Flutter offers a stable environment and suits real time use cases.
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React Native is still a strong option. It is useful for teams that want to reuse web
experience or rely on the large library ecosystem available through npm.
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6 CONCLUSION AND FUTURE WORK

6.1 SUMMARY OF FINDINGS

The motive of this study was to compare Flutter with React Native in the imple-
mentation of Al-enhanced user feedback systems. Performance, developer ex-
perience, and user perception were evaluated. Two similar prototypes were built.
Both are included on-device sentiment analysis.

The results showed key insights. Flutter had lower latency and it used CPU and
memory more efficiently. It also delivered better real-time responsiveness than
React Native. Flutter's compiled architecture is the main reason behind this. As
it runs native code directly without a JavaScript bridge. React Native was slightly
slower. However, it offered high flexibility. Its large library ecosystem also bene-
fited teams with web development experience (Wolf et al., 2020).

From a developer’s point of view, Flutter’'s unified environment made workflow
smoother. It had fewer configuration conflicts. React Native often needed extra
setup for library compatibility. This was especially true with TypeScript or native
components. Despite this, both frameworks successfully implemented sentiment
analysis. Both are suitable for intelligent, cross-platform mobile apps (Meta Plat-
forms, Inc., 2025).

User evaluation also supported these results. Participants rated the Flutter proto-
type as more responsive. They also found it visually refined. Both apps were easy
to use. This showed that real time Al feedback can improve engagement and sat-
isfaction. Overall, lightweight on-device Al modules can enhance user experience
in mobile applications (Brooke, 1996; Nielsen, 1994).

6.2 IMPLICATIONS FOR THEORY

The findings of this study carry important implications. They relate to cross-
platform development and human-computer interaction. Comparing Flutter and
React Native shows that performance factors like latency, responsiveness, and
resource use depend on architectural design. Flutter's compiled architecture and
predictable rendering pipeline support theories about the benefits of closely con-
nected Ul and logic layers. These results match research suggesting that remov-
ing intermediary layers between the app and native system can reduce overhead
and improve user experience (Wolf et al., 2020).

Lightweight on device Al also informs discussions on affective computing and
user centered design. Positive user reactions to real time sentiment feedback
support human computer interaction models. These models emphasize the im-
portance of fast system responses and clear emotional cues. This indicates that
small Al modules could become a key part of future interface theory. This is es-
pecially relevant for applications with continuous feedback and personalization.
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6.3 IMPLICATIONS FOR PRACTICE

The practical implications of this study are important. Developers and organiza-
tions often face uncertainty when choosing a cross platform framework. This is
especially true when Al features are needed. The results suggest that Flutter may
be better for projects that need high responsiveness and consistent performance.
Teams that prioritize a stable and predictable development workflow may there-
fore favor Flutter.

React Native is still a strong option for teams with JavaScript experience. It also
suits organizations that benefit from the wider web development ecosystem. Its
flexibility and large set of reusable packages support rapid experimentation. How-
ever, extra effort may be needed to manage dependencies and platform differ-
ences (Meta Platforms, Inc., 2025).

For Al enhanced applications, both frameworks can handle real time on-device
sentiment analysis. This shows that small Al tasks do not need fully native devel-
opment. Intelligent features are therefore more accessible. Even small teams or
developers with limited machine learning experience can implement them.

6.4 CONTRIBUTIONS

This thesis makes practical and academic contributions to cross platform mobile
development.

* It provides a systematic comparison of Flutter and React Native for Al inte-
gration. Research in this area is limited because most of the studies com-
pare Flutter and React Native from general perspectives only. For example,
performance or Ul but very few evaluate how these frameworks handle Al
features,

* It shows that on-device Al feedback systems are feasible. They offer bene-
fits for privacy, responsiveness, and adaptability.

* It offers an easier evaluation framework. Future researchers may utilize it
to evaluate similar integrations in mobile applications. (Hevner et al., 2004;
Peffers et al., 2007).

Overall, these contributions enhance understanding of how cross-platform frame-
works might provide intelligent and user-adaptive interfaces in the age of widespread
Al.

6.5 LIMITATIONS

There are a couple of limitations that should be acknowledged. The assessment
was conducted on a limited number of devices and participants, which may re-
strict generalization. The Al module used a lexicon-based sentiment analysis
model. This model is useful for displaying, but it does not detect complex emo-
tions as well as deep learning models. These limitations, however, fit with the
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study’s design science methodology. This promotes artifact display over com-
prehensive empirical validation.(Hevner et al., 2004, Peffers et al., 2007).

6.6 FUTURE WORK

First, long term maintenance studies would show how each framework handles
as projects grow in size and complexity. Issues like dependency updates, version
changes, and codebase scalability are important in real world app development.

Second, further research should explore a broader range of Al capabilities. This
study focused on sentiment analysis only. There are many apps which include
topic detection, emotion recognition, multimodal processing, personalized rec-
ommendations and so on. Testing transformer based architectures such as BERT
and DistilBERT could reveal performance bottlenecks. This could also guide opti-
mization on resource-constrained devices.

Third, cross platform testing should include iOS deployment. iOS has specific con-
straints for example differences in rendering behavior, permission requirements,
and background processing which may affect performance and user experience.

Fourth, future studies could explore cloud assisted Al pipelines. Combining lo-
cal and cloud processing could balance speed and accuracy. This approach is
becoming important for modern mobile applications.

Finally, researchers could explore adaptive user interfaces that modify layout, tone,
or interaction flow based on the detected sentiment of the user. Such dynamic be-
havior would extend current findings and contribute to the development of emo-
tionally aware systems that evolve with user needs, supporting emerging perspec-
tives in affective computing and personalized mobile design.
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APPENDIX A: SURVEY QUESTIONNAIRE

The following survey was used for the user evaluation of Flutter and React Native
prototypes for Al-enhanced feedback.

USABILITY & NAVIGATION

1.
2.
3.

4.

Did you find the Flutter app easy to use and navigate?
Did you find the React Native app easy to use and navigate?

Did you find it easy to understand how the Al feedback feature works in both
apps?
Were the sentiment results clearly displayed in the app?

PERFORMANCE & RESPONSIVENESS

. Did the Flutter app respond quickly after you submitted your feedback?

Did the React Native app respond quickly after you submitted your feed-
back?

Did the Flutter app process your feedback smoothly without any noticeable
delay?

Did the React Native app process your feedback smoothly without any no-
ticeable delay?

Did you feel that the Al analysis happened in real time while using the apps?

FEEDBACK & USER SATISFACTION

1.

Did you find the in-app feedback system more convenient than giving feed-
back through an external website or app store?

Did you feel satisfied with your overall experience using the Flutter app?

Did you feel satisfied with your overall experience using the React Native
app?

Did you feel that your feedback was analyzed quickly and securely on your
device?

USER PREFERENCE

1.
2.

Did you prefer the Flutter app for this type of Al-based feedback?
Did you prefer the React Native app for this type of Al-based feedback?
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OPEN-ENDED QUESTIONS

1. What did you like most about the Flutter app?
2. What did you like most about the React Native app?

3. Did you notice any difference in speed, design, or smoothness between the
two apps?

4. How did you feel about the real-time sentiment analysis feature inside the
app?
5. Whatimprovements or additional features would you suggest for either app?

DEMOGRAPHICS

1. What is your age range?

2. What is your occupation or background?

3. Which device did you use to complete the evaluation?

4. How would you rate your experience level with mobile apps?
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