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Abstract:

This paper aims to investigate and consider the Flutter framework and its position in the mobile app development
ecosystem, while observing the influences behind its presence and acceptance in this domain. Research
methodology was employed consisting of collecting quantitative and qualitative data through the distribution of
questionnaires to 100 students in three semesters and analyzing graduation projects developed through the
framework.

The analysis of Flutter was considered from multiple perspectives, including ease of learning, productivity,
responsiveness, and performance. This presented some benefits of use such as compatibility with all major
operating systems and an ability to design advanced Uls along with detractors being file size and some issues
with accessing native elements of the system.

The results showed that flutter provides an efficient and easy to use development environment, making it an
attractive option for both beginners and professionals. All things considered; the research highlighted the
importance of considering the technical barriers to Flutter to yield the best possible benefit. Based on the above
findings, the study recommended the inclusion of Flutter training into any academic app development curriculum,
with a focus on informing students about how to overcome the associated technical barriers to improve their
future readiness in the job market.

Keywords: Flutter, Cross-Platform Development, Mobile Application Development, Dart, Computer Science

Education, Developer Experience (DX), Performance Analysis.
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Introduction

As mobile technology continues to burgeon owing to both the proliferation of hardware and smartphones, the
framework that serves mobile application development has become an essential discipline requiring sophisticated
tools to keep up with user expectations and market requirements. The emergence of multiple frameworks is
responding to the increasing expectation for companies to quickly respond with cross-platform apps using modern
interface design within an effective business model. Challenging other frameworks, the next decade appears to
belong to Flutter, which was founded in 2017 by Google, and any developer working with it will want to add it to
their project portfolio in the near future.

Flutter is an open-source framework that utilizes the Dart programming language to develop for various operating
systems (e.g. Android and iOS) from a single source code base. The framework has a built-in graphics engine
allowing precondition for the simple development of modern, advanced user interfaces which are also high
performance. Users also have the benefit of Material Design and Cupertino, allowing developers to quickly design
across operating systems with consistency and efficiency.

Nonetheless, developers still have to deal with several drawbacks to keep in mind when deciding whether or not
to adopt Flutter. Developers face limitations related to the size of the resulting applications, their reliance on native
system features, and knowing where and when to write additional code in other languages like Kotlin or Swift.
These limitations mean that full due diligence must be conducted on the framework in this research, weighing the
pros and cons to better understand its overall suitability for application development, education, and research.
This research aims to analyze the experience of using Flutter in an academic environment by studying application
development projects for university students in the Computer Science major. The focus is on evaluating the
positive and negative aspects of the framework based on the results of surveys and practical analyses of graduation
projects. The study provides useful information about the app framework'’s use as a development and educational
tool, as well as suggestions for how to better use it in the future. Based on that, this paper seeks to answer the
following questions:

1 .How easy is it to work with Flutter for a beginner ?

2 What technical advantages does Flutter offer compared to other frameworks ?

3 .What are the main challenges users face while developing applications using it ?

4. How can Flutter be incorporated into the academic curriculum for mobile application development?

Literature Review

Choosing the right framework for mobile app development is a strategic choice that will determine the application
performance, ability to save time and resources, and ultimately user experience. The literature has started to
emphasize the growing popularity of cross-platform frameworks. Among these, Flutter has emerged as a leading
viable solution because of its performance compared to other frameworks, as illustrated in Table 1.

Table 1: Comparative Performance and Application Size of Flutter and Other Mobile Development Frameworks

Metric Flutter React Native Xamarin Native (Baseline)
Programming Language Dart JavaScript C# Swift/Kotlin
Frame Rate (FPS) 55-60 45-50 50-55 60-65
App Size (MB) 22-28 14-18 18-24 10-15

Source: Compiled from [6]
[1] found that Flutter can produce native-like performance levels up to around 55-60 FPS for moderately complex

applications. This has much to do with Flutter's reliance on the Skia graphics engine and the use of Ahead-of-
Time (AOT) compilation to optimize code execution performance.
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Concerning developer experience, the 2024 Developer Survey from Stack Overflow illustrates a few areas where
Flutter has advantages[7], and can be seen in Table 2:

Table 2: Learning and Development Experience Evaluation.

Aspect Flutter React Native Xamarin
Ease of Learning 8.2/10 7.5/10 6.8/10
Documentation Quality 9.1/10 8.3/10 7.6/10
Development Speed 8.7/10 8.0/10 7.2/10

Source: Stack Overflow [7]

Raiha (2020) reported that 78% of beginner developers prefer using Dart instead of JavaScript or C# based on the
simplified syntax and excellent documentation. This study also stated that Flutter reduced development time by
up to 30% with the use of Hot Reload, which is a significant increase in productivity.
In schools or educational settings, [3] studied Flutter and found it was successful in improving students' learning
of cross-platform development concepts by 25% and project completion rates. The intuitive architecture of the
framework makes it easier to go from theory to practice.
Acknowledged many barriers to development [2] such as:

e Increased app size (the app is larger 20-25% larger),

e  Certain native functionality made using platform specific code.

o Lack of specialized libraries, compared to more mature frameworks.

Research Gap and Contribution

Although there has been significant comparative research on cross-platform frameworks, the literature indicates
that there is very little study into actual experiences of students and first-time developers in the academic
context. This study will begin discussions around the learning curve with Flutter, the practical challenges, and
its effectiveness as an educational tool. The study will ultimately provide interesting insights in order to
optimize the use of the framework when teaching students or developing products.

Methodology

The study used a descriptive-analytical research design to explore the experience of using the Flutter framework
as part of a course of study in college, with consideration of the natural differences in programming skill between
students from different levels of the Open Semester. The sample of the study included 100 students enrolled in
Mobile App Development in three different semesters and also thirty senior project students who selected Flutter
for the framework for their final project.

We used a standardized online questionnaire to collect data, designed explicitly for evaluating the overall learning
experience. Each participant answered the same questions based on their personal experience of the course and
the applied nature of the project they completed at the end of the course. While all learning experiences and course
expectations were consistent, we note that the sample of students' programming levels varied from intermediate
to advanced, which is reflective of context in open-source classrooms.

The data was quantitatively and qualitatively analyzed, considering all of the programming backgrounds.
Percentages and averaging means were performed for the responses, and comparisons were made between
different student levels. The projects were assessed based on standardized criteria including functioning, design,
and user interface quality, size of the final application, and resource usage. The projects were completed under
the same requirements and standards in spite of the differences in student achievement.

To support the validity and reliability of the results, the data collection was conducted as a form of methodological
triangulation. Data was collected from multiple input sources across a variety of perspectives including online
surveys, objective practical project evaluations, as well as students’ self-reports. The data focuses on three
dimensions: (a) the overall academic performance, (b) a consideration of the common issues shared and
experienced by all the students, and (c) the differences in evaluations based on each participant’s programming
level. The overall research design and data triangulation approach are illustrated in Figure 1.

577 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



Research Sample
— A ‘
100 Students 30 Graduation Projects|

(3 Semesters) ‘

,l

Data Collection: Data Collection;
Questionnaires — Project Analysis
(Qualtatve)

(Quantitative B Quositathe

Data Analysis
(Methodological
Triangulation)
L )
l
!
L]
Findings & Rcccmmt«'danans‘

Figure 1: Research Methodology and Data Triangulation.

The key strength of this approach was its ability to evaluate the feasibility of Flutter as a learning platform in a
true-to-life situation with students of varying abilities, while preserving the integrity of the evaluation with equal
standards and similar requirements. This varied cohort also provided a special opportunity to examine how having
prior programming experiences influenced learners' ability to develop programming construction skills with
Flutter while identifying both the strengths and opportunities for growth in the learning process using this context.

Results and discussion

The aim of this study is to determine how effective Flutter can be as a framework for creating mobile applications
in an educational context, by analyzing a number of factors, including how easy it was to learn, the performance
and quality of applications created, and challenges faced by students in working with it. Based on an analysis of
the data collected from questionnaires, interviews, and graduation projects, those results indicated the
effectiveness of Flutter in a university education context by highlighting students' experience along with their
strengths and weaknesses.

Analysis of the study results:

1. Ease of learning and student acceptance of the Flutter framework:

Table 3: Learning Experience Comparison Across Frameworks.

Framework Easy to Learn (%) Moderate Difficulty (%) Challenging (%0)
Flutter 72 20 8
React Native 60 25 15
Xamarin 55 30 15
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Figure 2: Student Perception of Learning Difficulty Across Frameworks.

The results indicated that 72% of students believed that Flutter gave an easy and simple way to learn, especially
for those who already had a rudimentary programming background. This aligns with the literature which indicates
that Dart - the programming language used in Flutter has attributes that make it easier than other programming
languages like Java or JavaScript [5]. In addition, these results uphold Flutter's capacity to facilitate new learning
for students who have not previously done mobile app making.

However, the data showed that 28% of participants faced difficulty when moving from learning basic concepts to
dealing with advanced concepts such as State Management, which is one of the most complex technical challenges
in developing apps using Flutter [4]. This gap indicates the need for more comprehensive educational content
integration that includes advanced technologies to improve students' ability to address these technical challenges

[8].

2. Performance and Quality of Developed Applications

The quantitative analysis of application performance showed that 68% of participants perceived their Flutter
applications to perform on par with native applications, with measured frame rates averaging 58 fps (good 55-60
fps). We expect this to be fully in line with the work of [1] on the efficiency of Flutter's Skia graphics engine.
Nevertheless, performance limitations were identified in certain contexts as 24% of developers identified
performance loss in situations such as (large volumes of data to handle (greater than 10,000 records), complex
animations, or memory-intensive processes. The applications averaged a size of 25MB, which is entirely
consistent with the literature reported on Flutter's size properties being reported [6]. Startup times averaged 450ms,
which is within tolerance for all but the most demanding mobile applications. These metrics collectively
demonstrate Flutter's capability to deliver satisfactory performance for most academic project requirements while
highlighting areas where optimization may be necessary for more demanding applications.

3. Quality of User Interfaces and Design:

Table 4: Ul Design Satisfaction Levels.

Aspect Satisfied (%) Neutral (%) Dissatisfied (%0)
Widget Customization 85 10 5
Animation Support 78 15 7
Cross-platform Consistency 82 12 6
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Figure 3: Student Satisfaction with Flutter's UlI/UX Capabilities.

In terms of design quality, 80% of participants indicated that they were satisfied with the design results made
using Flutter, as Material Design and Cupertino libraries were effectively used to provide a rich and engaging user
experience. This is consistent with the results of previous studies that confirmed Flutter's flexibility in creating
high-quality user interfaces, which enhances the appeal of applications developed using it [5]. Even with these
benefits, 22% of the people who participated said that the final app was bigger than native apps, which shows a
problem with using resources efficiently. This point aligns with the literature, which suggests that applications
developed using Flutter tend to be larger than native applications, potentially negatively affecting the distribution
and download process [2]. The high level of satisfaction across different Ul aspects is visually represented in
Figure 3.

4. Key challenges faced by students:
Table 5: Development Challenges Ranking.

Challenge Percentage Facing Difficulty Level (1-5)
Native Feature Integration 38% 4.2
State Management 28% 45
App Size Optimization 22% 3.8
Platform-specific Bugs 18% 35
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Figure 4: Key Development Challenges Faced by Students

The study highlighted a number of challenges that students faced while using Flutter to develop their apps. First,
38% of participants cited integration with native features (such as the camera or accessing locally stored data) as
a major barrier. This finding is in line with the literature that suggests that Flutter faces some difficulties in
integrating with native features [2]. Second, it was noted that managing state and interaction between complex
components in apps were additional challenges, especially for students who worked on large-scale projects. This
point suggests the importance of promoting educational approaches that focus on these challenges and providing
supportive tools for students to overcome these technical barriers.

The results of this study indicate a high consistency with literature on Flutter as a mobile app
development tool. Previous studies have shown that Flutter has high flexibility in user interface design
and performance quality, but it suffers from challenges related to the final size of applications and the
performance of applications with complex features [6]. Through this study, a new contribution is made to
understanding the use of Flutter in academic contexts and how it affects students' experience in learning
programming. The results also highlight the need to provide advanced education that focuses on the more complex
technical aspects of Flutter.

Conclusion

This study outlines a thorough evaluation of Flutter's potential with respect to academic mobile development
education through a study of 100 students and their 30 graduation projects. Three highlights can be summarized
as follows:

Learning Access: Flutter is rich with advantages for beginning learners, as illustrates our statistics of 72% of
students having mostly positive experiences while implementing Flutter for the first time. More advanced topics
such as state management, had 28% notes of struggles indicating that it is important to design the curriculum
carefully as students will be working toward advanced learning through a scaffolded approach.

Performance Trade-offs: 68% of students reported they were able to achieve native-like performance with
Flutter in the context of their applications. However, students reported limitations of functionality, meaning that
while Flutter can provide productivity advantages, there is training needs specifically for the aspect of
performance optimization in relation to complex tasks.

Findings contribute to research on technological education in the following ways:

1. The research quantifies the learning curve of Flutter within the academic setting.

2. Boundary for performance on educational projects has been determined.

3. Rather than starting from the ground up, the research provides suggested curriculum modifications that are
framework specific.

Recommendations:

Generate a module of learning content which illustrates concepts associated with state management.

Include native integration workshops in future curriculum and ensure that the same resources are available across
all courses.

Include app optimization strategies as part of course content.
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