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ABSTRACT 
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Tampere University 
Bachelor in Science and Engineering 
05-2019 
 

The problem that is discussed in this thesis is the students who could not afford education 
fees and are bound to leave the educational institution. 

 
This problem could be solved using different technologies that are easily accessible on the 

Internet. However, after valid arguments and research, the use of making a mobile application 
that could minimize the number of children being forced out of education institution could be min-
imized. In this modern era, most people have a smart phone which makes the mobile application 
easily accessible to the users. 

 
It is easy to prove why mobile applications would be a suitable and optimum choice in the short 

term. However, there are different technologies that could be used in making a mobile application. 
These technologies include React Native, Flutter, Ionic and many more. These technologies are 
called framework of mobile application development. Each framework has its own advantages 
and disadvantages. However, React Native [8], developed by Facebook, being stable, popular 
and widely used by the community, is the favorite choice of making a mobile application to solve 
the current problem in a short period. 

 
React Native is an open source framework which means anyone can contribute to the archi-

tecture and functionalities of the framework. As React Native is quite popular among the devel-
oping community, there are large number of contributors as well as developers making third party 
packages that can be used in React Native. Similarly, third party packages are widely used in the 
development of this application such as Firebase which is developed by Google. Finally, the ap-
plication is deployed in the store for users to download and hopefully have the impact on the 
problem that is being targeted. 
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1. INTRODUCTION 

This thesis covers the aspect of using mobile architectures to make a simple mobile applica-

tion. One of the main problems that is targeted to solve and discuss in thesis is about the expen-

sive education and how due to this unaffordable education, children from low income families 

cannot afford it. Most of the university students drop out of their institution mainly because they 

cannot pay the extensive fees. They need a source of income so that they can supplement their 

education and meet their daily life needs. The other simultaneous event happening in third world 

countries is that parents hire professional teachers to teach their very small children even after 

school timing. Professional teachers teach only basic subject concepts with a great amount of 

finance. Keeping this in mind, parents could instead hire university students that are not able to 

afford their education who can also teach the smaller children the same basic concepts that a 

professional teacher is going to teach. There are benefits from both sides of the party. University 

students would be able to finance their education and the burden on them would be lightened and 

parents would be able to hire less expensive teachers for the smaller children that would give 

them the same amount of benefits in terms of teaching their children. 

 

The aim of this thesis was to utilize Facebook’s React Native and create a mobile application 
that would try to solve this problem. University students who are not able to finance their studies 

are able to make a profile for free on the mobile application giving additional information such as 

contact number, what are they currently studying and much more. Then there is a list of students 

who want to teach smaller children who can be accessed by parents and they could decide which 

student to hire based on the information provided in the profile. React Native makes mobile ap-

plication available in both iOS and Android and give near native performance. Moreover, compar-

ison of different mobile application frameworks would be analyzed to see similarities and differ-

ences and what other frameworks lack. 

 

The thesis opens with Chapter 2 which introduces research methods implemented to collect 

data and information about the react native framework and technologies. Chapter 3 will give in-

sights about different mobile operating systems and mobile applications. Chapter 4 will discuss 

the comparison between React Native and other frameworks that could be used to implement the 

mobile application and why React Native was chosen. Brief examples of different popular mobile 

application examples will be given that are using React Native. Then, in Chapter 5, React Native 

framework is studied in detail and how the application would be constructed. Finally, in Chapter 

6, conclusions about different frameworks and preference of mobile developers is analyzed. 
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2. RESEARCH METHODS AND TECHNIQUES 

This chapter covers the methods that were used to do the research and writing this thesis. 

Scientific information was collected using Andor [38], a search engine provided by Tampere Uni-

versity of Technology for published documents and articles. Information was extracted from offi-

cial documents provided by the developers of the technology stack. 

 

There were many obstacles and pitfalls when searching for good quality and authentic infor-

mation. The first problem that occurred frequently was with the word React because in the dic-

tionary it is a verb which means reacting to something. Similarly, Dart would refer to the game of 

throwing arrows in a cardboard. Thus, the terms provided some issues as the results did not refer 

to the actual concepts and definitions that was aimed to be found. Specifying multiple search 

parameters also provided irrelevant results such as “React” AND “Mobile” showed results of mo-

bile that is made by a company and is available on the market for purchase and other research 

how the consumers react to mobile marketing. 

 

Due to the technologies discussed in this thesis are highly popular and thus the information 

provided is of good quality on its own. Hence, there is very little published scientific research on 

the technologies discussed in this thesis which made it difficult to find scientifically proven infor-

mation. 

 

Despite all the obstacles, the information was retrieved from different sources and used in 

many different parts of thesis. The research was based on design science which is not only the 

designed framework but also raise the possibility of comparing the results obtained from different 

brands of design-orientated research [43].  

 

There is a similar scientific research done. It has done similar kind of comparisons between 

different mobile application frameworks and determine which framework is suitable for develop-

ers. The research is done in University de Cádiz [44]. The author describes the situation that with 

time, the mobile usage has increased which led to an increase in the mobile application frame-

works. It becomes difficult in the life of a mobile developer to choose a framework to accomplish 

a task. Hence comparison of different mobile application frameworks is discussed which leads to 

the conclusion of which framework most developers should prefer to complete a specific task. 
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3. MOBILE APPLICATIONS  

3.1 Introduction to Mobile Applications 

Mobile applications are services that are designed to operate on a mobile device. People in 

the early times preferred using a computer and accessing the web applications but people have 

started using mobile applications in the recent years due to the easy access of smart phones and 

the increase usage of the Internet. As of December 2017, there are around 4,000,000,000 internet 

users around the globe according to a survey conducted by VPN Mentor [1]. The percentage 

share of mobile internet traffic compared to global online traffic in 2018 was 51.2 % [11]. As we 

can see from the statistics of the increased usage of mobile and internet, there is more time and 

technology invested for the advancement of mobile applications. As of today, there are three 

types of mobile applications, that we will be discussing in the next section. 

3.2 Types of Mobile Applications 

Before understanding the types of mobile applications, we need to understand what is a mobile 

operating system and how many of them exists in the present day. 

 

There are three major mobile operating systems: Android, iOS and Windows Mobile. All of 

them are built by different techniques, methods and programming languages. Furthermore, they 

have a different user interface and provide different features which makes them unique among 

each other. For example, iOS uses Objective-C [2] as its primary programming language whereas 

Android uses Java [3]. As of the market share between the mobile operating system, in the second 

quarter of 2018, 88 percent of mobile devices have Android as an operating system where as 

11.9 percent have iOS. The remaining 0.01 percent of mobile devices run on different mobile 

operating system according to a survey conducted by Statista [12]. Due to the differences be-

tween mobile operating system, there are three types of mobile applications; Native, Hybrid and 

Web Applications. We will be discussing each of them in detail in the following paragraphs. 

 

Native applications mean that the applications will be made specifically for the operating sys-

tem it is intended to perform on, using operating system specific programming language and other 

specifications [4]. If a simple mobile application is made using Java programming language, the 

application could only function in mobile devices which have Android operating system. There are 

many advantages of building a Native mobile application. The major advantage is that Native 

applications are quite fast as they are using the built-in functions of the mobile operating system. 

Native applications also provide an elegant and user-friendly feeling when using them. There are 

different sizes of mobile devices in each operating system, hence, when making native applica-

tions, the aspect ratio is easier to handle so that the view of the application is the same across all 

mobile devices of different sizes. Despite having a lot of advantages of making a Native applica-

tion, there are numerous disadvantages. As there are different types of mobile operating system, 

a developer should prepare mobile applications for each mobile operating system which con-

cludes that the developer must have knowledge of making applications in each platform which 

makes it time and energy consuming. The cost of making applications are proportional to the time 

and energy consumed in making them, thus, this makes Native applications quite expensive. 
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The concept behind hybrid applications is that they are simple applications made using web 

technologies such as HTML5, CSS and JavaScript and wrapped inside a mobile device so that 

they can look like a native application. These types of application are neither pure native nor pure 

web applications based but lies in the middle. So, the first advantage that could be highlighted is 

that there is only one code base which will be used to make a mobile application and it would 

perform in all operating systems. This leads to less energy and time consumption and as dis-

cussed before that cost of developing an application is proportional to energy and time, the de-

velopment cost would also be relatively cheaper to development cost of native applications. As 

there is only one code base, it is easier to update an application for a developer. A single change 

in the code would be reflected in all the mobile operating system it is published in. Although, there 

seems to many advantages of making a hybrid application rather than native, the disadvantages 

of Hybrid applications have its own weightage. As it’s architecture is not as the same as Native 

applications, the user interface and usage capabilities are not the same; hence they are quite 

slow. A Hybrid application would require an internet connection to work which is a huge drawback 

because the point of having a mobile device is that a user can access information whenever they 

want and wherever there are. Overall, a Hybrid application leads to a poor user experience. As 

of today, there are many frameworks that support the development of Hybrid applications. Some 

of the most famous are Ionic and Cordova [6]. There are famous applications that are Hybrid and 

are used all around the world including MarketWatch and ChefSteps [7].  

 

The last one that will be discussed is Web applications. As the name suggests, there are 

simple website that run on the browsers. Some web applications provide a functionality of in-

stalling them, which means a user can create a bookmark of the web page and save it like an 

application icon on a mobile device. This is the simplest form of web application and have the 

same features of hybrid except it is not installed from a platform specific store where all the real 

mobile applications are published. 

 

As the previous arguments demonstrate, there are different advantages and disadvantages in 

making mobile applications using different techniques. The developer must choose which tech-

nique he/she should choose to make the desired mobile application. As problems arise, so does 

the solution and hence on March 2015, Facebook announced a framework called React Native 

[8] that would revolutionize the development of mobile application. Let’s discuss what is React 
Native and how it has solved problems in the modern era of mobile development.  

 

3.3 React Native Framework 

React Native is a framework in JavaScript [9] programming language. It gives the power to 

developers to prepare a mobile application that is real and natively rendering for both iOS and 

Android. It allows the developer to use one programming language; JavaScript to develop cross 

platform applications in iOS and Android which are the two most used operating systems in the 

world right now. Before diving into the architecture of React Native, let’s study a brief history of 

how React Native emerged and established itself as one of the leading frameworks in the mobile 

development. 

 

It started in the summer of 2013 at Facebook’s internal hackathon project [13]. After two years, 

it was announced on January 2015, that React Native was available for public review and was 

available as Open Source on GitHub on March 2015 [13]. Since its announcement, it has become 

one of the most popular framework for mobile development. It has not shown any signs of any 

decline and is currently the 4th most starred repository on GitHub [14]. Repository is a placeholder 
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for the code and as React Native is concerned, its repository is public and anyone can see and 

recommend any changes to it. It has a large developer community and it’s keep on growing. The 

community releases new updates almost every two weeks that would further enhance the perfor-

mance and user experience of making and using mobile applications in React Native. It is no 

surprise that people search the term “React Native” on Google more than terms “android devel-
opment” and “iOS development” [15] combined. Let us discuss now what React Native offers that 
it has convinced a large community of developers to switch from native development to use a 

framework called React Native. 

 

 
 

Figure 1. React Native architecture diagram [44] 

 

React Native combines the advantages of developing in native style while giving the benefit of 

developer to produce in cross-platform using one single code base without sacrificing flexibility in 

platform specific requirements. React Native renders real user interface element which are always 

preferred by the users to have a good user experience. It makes applications look and behave 

like native iOS and Android applications. This is contrary to Hybrid and Web Applications which 

are not able to provide a Native look and feel which leads to bad user experience. Besides for 

having the advantage of having a Native interface and experience, it provides the developers to 

have one code base to develop for cross platforms (iOS and Android). The developer does not 

have to learn or even get familiar with more than one programming language. It could only learn 

and use JavaScript which is the fundamental programming language to make mobile application 

in React Native. The developer has to learn only once and it can implement a function that would 

be performed both in iOS and Android. Hence, it is no longer required for a developer to learn 

different programming languages and development concepts for different mobile operating sys-

tems. Again, for the development side, React Native provides the ability for the developer to make 

changes in its code and it would be immediately reflected on a simulator that would be running 

on your computer which is quite fast. This saves development time and allows the developer to 

focus more on the producing a high quality mobile application. With all these advantages com-

bined, it leads to one more advantage which is saved time. Furthermore, the cost is also directly 

portioned to the time it takes to make a mobile application. In a short summary, using React 

Native, it allows a developer to make a working mobile application in very short period that would 

work in cross platforms, providing native performance and features which would provide a good 
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user experience and decrease development costs compared to developing application either in 

Native, Hybrid or Web. 

 

According to Rodriguez-Sanchez Guerra; Manuel [44], React Native Bridge is responsible of 

communicating the JavaScript virtual machine with the native code of the platform. When render-

ing the components, React Native, instead of rendering them over the browser DOM, calls the 

corresponding API’s of the OS to render the components. Figure 1 shows the React Native’s 
architecture. 
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4. COMPARISON OF DIFFERENT FRAMEWORKS 

Previously we have described only one framework called React Native. In this section of the 

thesis, different mobile frameworks will be discussed and compare it with React Native and at the 

end draw upon a conclusion on which frameworks most mobile developers would prefer. Let’s 

introduce two frameworks we are going to examine. The first framework to inspect is called Ionic 

[16]. Let’s go into the details later but it is a framework for making Hybrid Applications. The second 

framework is the direct competitor of React Native called Flutter [17]. As it is the direct competitor, 

it adopts the similar concepts of making applications as in React Native. Let’s examine Ionic and 

Flutter in detail and conclude which will help us determine and convince that React Native is the 

framework to go to. 

 

4.1 Ionic 

Ionic is a hybrid mobile application development framework released in 2013 by Max Lynch, 

Ben Sperry and Adam Bradley [18].  It uses web technologies like HTML5, CSS3 and JavaScript 

to make mobile applications. The framework is perceived as focusing on the look, feel and user 

interface of the application so that the user is convinced that it is using a Native application rather 

than a Hybrid application. As it a Hybrid application framework, there is only one code base and 

its primary programming language is JavaScript which is the same as used in React Native and 

TypeScript [20] which is the superset of JavaScript programming language. It provides cross plat-

form application production which means the developer have the privilege of making applications 

both in Android, iOS and Universal Windows Platform using just one programming language and 

one code base. Iconic uses Cordova [19] which is a bridge between the framework and mobile 

device Native components. We will not go into details of Cordova as this is not the main topic of 

this thesis. Ionic comes with pre-developed and pre-defined components which makes the devel-

opment easier and faster for the user interface of the applications. Until now we have introduced 

the basic concepts of Ionic. Now we will discuss about the features that Ionic offers to the mobile 

application developer. 

 

First let’s dive into the technology stack used in Ionic. If we consider Ionic, it embraces tech-

nologies of web development which are HTML, CSS and JavaScript to build multi-platform appli-

cations with one code base. Ionic provides regular updates which enables the development and 

performance of the mobile application much faster and easier. The design and implementation in 

the ionic framework is straight forward. However, it does not allow various customization accord-

ing to the needs of the mobile application developer. 

 

4.2 Flutter 

Flutter [23] [24] is the most closet and familiar framework to React Native when it comes to 

mobile development. By closet, it means that the features provided by Flutter and React Native 

are very much alike. For example, Flutter also provide mobile applications that give true native 

experience while developing from one code base. Before going into the key features of Flutter, 

we would discuss more about Flutter’s history. 
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Flutter was release on May 2017 by Google. The first version of the framework was called Sky 

but was later changed to Flutter and previously only supported development of Android mobile 

applications. As the time progressed, it now supports the development of both Android and iOS 

mobile application. It uses Dart programming language [37] which is also developed by Google. 

Now let us look on the key features Flutter provides to the mobile application developer commu-

nity. Figure 2 shows the Flutter architecture [44]. 

 

 
 

Figure 2. Flutter architecture diagram [44] 

 

Flutter provides a large variety of built in widgets that can be customized according to the 

needs of the mobile application developer. It can range from animations to the build in button 

types with a wide range of customization availability. Flutter includes a new feature called Hot 

Reload which gives an access to a wide range of widget set along with working on the dynamic 

interface with ease. One of the most eye catching and useful feature for a good user experience 

is that it provides a responsive view that will dynamically change according to the size of the 

mobile application. Development in Flutter can be done in various IDEs (Integrated Development 

Environment) [36] including Android Studio and Xcode 

 

4.3 Conclusion 

We have discussed two different frameworks and their key features that set them apart from 

other mobile development frameworks. Table 1 will directly compares React Native, Ionic and 

Flutter which can help to determine which framework is the most favorable among the mobile 

application developer community onto this date.  
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 React Native Ionic Flutter 

Language React and JavaScript Web Technologies – 

HTML, CSS, JavaS-

cript, Angular JS and 

TypeScript 

Dart 

Nature of Apps Cross-Platform Hybrid Application Cross-Platform 

Developer Facebook Drifty.co Google 

Popular for Native-like and elegant 

user interfaces across 

platforms using one sin-

gle code base 

Using single code 

base, you can develop 

an application for iOS, 

Android and Windows 

Fast develop-

ment of proto-

types 

Community and sup-

port 

Strong and stable Strong and stable Emerging 

GitHub Stars 70,256 35,696 42,027 

GitHub Contributors 1768 272 285 

Performance Closer native look and 

comparatively faster as 

it does not use Web 

View 

Slower than React Na-

tive due to Web View 

Closer native 

but slower than 

React Native 

User Experience Extremely fast and re-

sponsive user experi-

ence 

Moderate performance 

compared to React Na-

tive framework 

Fast but less 

dynamic user 

interface com-

pared to React 

Native 

Hardware Accessibil-

ity 

Has enough capability 

to run without external 

dependency 

Needs the help of tools 

such as Cordova to op-

erate 

Uses a com-

piled program-

ming language 

Production Time Takes more time than 

Ionic 

Takes less time than 

React Native 

Takes less time 

to build a proto-

type 

Testing  It requires an emulator 

on a computer or real 

device to test on 

It can be tested on any 

browser in the com-

puter but would not 

give the true interface 

as it would be in the 

real mobile device. 

It requires an 

emulator on a 

computer or 

real device to 

test on 

 

Table 1. Comparison between React, Ionic and Flutter 
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React Native is used by companies such as Facebook, Instagram, Skype and many more 

which shows its popularity as well as usage among the community. React Native has a clear 

upper hand in the number of contributors maintaining and improving React Native when compared 

to Ionic and Flutter. This means React Native have more support and more probability of detecting 

an error and resolving it. Hence, React Native has established itself as favorites among the de-

veloper’s community. 
 

Now we will consider different frameworks performance related activities: Battery consump-

tion, CPU usage and memory usage [22].  

 

 
Figure 3. Battery Consumption evaluation between Ionic and React Native [22] 

 

 
Figure 4. CPU usage evaluation between Ionic and React Native [22] 
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Figure 5. Memory usage evaluation between Ionic and React Native [22] 

 

It is deduced by conducting the experiment that React Native is always better in all three as-

pects which makes it a more productive and agile framework to use.  In the next section, we will 

discuss how to use React Native to produce a working mobile application to solve the problem 

that we discussed in Chapter 1. 
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5. DEVELOPING THE MOBILE APPLICATION 

In this section of the thesis, we will discuss how the mobile application will solve the problem 

that was discussed in the introduction part of this thesis. This mobile application would be made 

in React Native as it concluded in the previous sections that it is the most efficient and favourable 

way of developing cross-platform application. Before diving into the implementation and coding, 

we will look at what features would be available in the mobile application that would be meaningful 

and help us solve the problem we are trying to solve. 

 

5.1 Key Features 

There are two essential features that would make us fulfil our objective. The first one would be 

to allow the users to register themselves to the service. By providing certain personal information 

such as name and email, a user can make a personal account which they can later edit and even 

upload a picture of themselves for other individuals to view. Now we have talked about other 

people viewing students who have registered for the account. The second feature would be a list 

view where people can view the information of users who have created an account. To access 

this feature, the users do not have to create an account because there are looking and analysing 

the information provided by the registered user. By this reasoning, we can conclude we have two 

users. One who registers them for the service and one who wants to view the information and 

contact the registered users.  We have discussed two fundamental features that would make a 

functioning and effective mobile application. However, there would be two more features that 

would be added to enhance user experience. 

 

One extra feature would be a feedback view in the application. This will allow both users to 

provide feedback about the application or any sort of complaint about registered users. This will 

allow to increase the user experience by providing solutions demanded by the users of the mobile 

application. One last feature that would be included in this mobile application would by a “Top 
Student of the Week” section. This feature is mainly for attracting users to register for the service 

and allow non-registered users to identify the most qualified registered user to contact.  

 

Now we have discussed various features that would make up one functioning mobile applica-

tion. In the next section, we will talk about the two main parts of a mobile application and how 

these features fit into these two. 

 

5.2 Back – end and Front – end 

A mobile application consists of two parts known as back-end and front-end [25]. As the name 

suggests back-end works in the anonymous area of the application and hence the process in the 

back-end cannot be viewed or modified by the user of mobile application. Front-end is the view-

able and interactive part of the application. Front-end of the application enables users to view 

what functionalities and information are available to get benefit from. First we will discuss the 

back-end of the mobile application we are developing followed by the front-end. 
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The first feature that we discussed was about registering. A user will fill in the form providing 

certain personal information and an account will be created. A certain system of authentication 

would be required in the back-end to store information about users and their information so it can 

be retrieved and used. Hence, for the back-end of this application, Firebase [26] would be used. 

We will discuss about Firebase in the next section but it is an essential part for the back-end of 

the application. It would store the registered user’s information including text and images. It will 

also provide an authentication system that would filter out any fraudulent activity when a user 

registers for an account. The second feature that our application provides is the list of all regis-

tered users in the application. With the help of back-end service, the data/information in the list 

will be provided when it is fetched from Firebase. All in all, Firebase is essential for a back-end 

for storing and retrieving data within the application. 

 

Front-end plays a key role when it comes to mobile application development. Front-end con-

sists of the views and interactivity of the application which is the main concern for the user. If the 

front-end is appealing, the user would have good user experience and would be encouraged to 

be use the application more often. However, without understanding the user needs and imple-

menting features that the user does not want would lead to a bad user experience that would be 

reflected in the front-end of the application. For the application, every part of view that would be 

visible would be included in the front-end. The forms that would be used for registering and provid-

ing feedback, list of all registered users and every other visible and interactive part of the appli-

cation would be the front-end.  

 

Now we have discussed key features and the division of these key features. Now we will dive 

into how to implement these key features in our application in the next section. 

 

5.3 Libraries 

In this section, we will discuss about third party libraries or modules that will help us accomplish 

the functions we are going to implement in the mobile application. Some of the modules that would 

be discussing are: 

 

1. Firebase [26] [27] 

2. React-native-animatable [28] 

3. React-native-image-picker [29] 

4. React-native-vector-icons [30] 

5. React-navigation [31] 

6. Tcomb-form-native [32] 

7. React-native-indicators [33] 

8. React-native-app-intro-slider [34] 

 

These are main libraries that we would be using to make a functioning mobile application. All 

libraries have certain number of contributors and constantly reviewed by professional and hence 

improved overtime. One of the GitHub account [35] compares different similar types of packages 

including contributors and developers using it. Now we would discuss each of them in detail and 

get insights on how to integrate into our own mobile application.  
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5.3.1 Firebase 
 

Firebase [26] is a key element in building the back-end of the application. Firebase is a library 

developed by James Tamplin and Andrew Lee in 2012 and later was acquired by Google in 2014. 

Firebase offers a lot of power to the developer including: 

 

1. Authentication 

2. Real time Database 

3. Cloud Storage 

4. Cloud Functions 

5. Machine Learning Kit 

6. Hosting 

7. Cloud Fire Store 

 

There is a lot we can do with firebase module but we will only use authentication, real time 

database and cloud storage functionalities in our application. Firebase authentication allows us 

to register users using email or third party applications such as Facebook or Twitter. However, in 

our application, we would be using simple email login and registration. The line of code that will 

be used to register the user would be: 

 

1. firebase.auth().createUserWithEmailAndPassword(email, password) 

Program 1 – Simple line of code to register a user 

 

The email and password would be provided by the user. If a user already exists or the email 

address is not valid, the registration would fail. After a successful registration, the user will auto-

matically login and can see it personal profile information. Normally, it will take a lot of time to self-

construct an authentication system and even after developing one, there should be one dedicated 

team to always monitor and maintain the system. However, with firebase, with few lines of code, 

we can achieve the same task with less time and effort.   

 

Real time database and cloud storage are also providing the privilege of saving time and effort 

by allowing the developers to use the ready-made services instead of developing one and further 

maintaining it. Real time database allows us to save user’s personal information and provide it 

when demanded. Cloud storage facility saves the picture of each individual user if they upload 

one. When the user registers, all the data is saved it into the real-time database along with the 

authentication data. When the user has successfully registered, it will upload his/her personal 

photograph and it will be saved it into the cloud storage with a unique identification number that 

would be saved in the user’s personal information. Both real-time database and cloud storage 

provides built-in security features of who can read and write in the database. Hence, when a 

registered user is editing his/her profile, his/her has the privilege to read and write his/her own 

personal data whereas when a non-registering user is using the application, he/she has the priv-

ilege of reading all the data in the database but could not edit, remove or add new data. Conse-

quently, Firebase is becoming a clear choice as the back-end service which provide various fea-

tures including security.  
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5.3.2 React-native-animatable 
 

React-native-animatable library [28] provides the privilege of animating different views in the 

mobile application in various ways. Animations in the application enhance user experience which 

leads to increased usage of the application. React-native-animatable library, at the time of writing 

this thesis, have 19 contributors and 5,841 stars which reflects its popularity and usage among 

the developers. It is famous for easy usage as well as the different techniques that can be utilised 

to animate a view in the mobile application. Let us look up into an example of how a simple view 

would be constructed and how that simple view can be changed into animatable view.   

 

1. <Text style={styles.heading}>   

2.        Registration   

3. <Text>   

Program 2 - Simple Program 

 

1. import * as Animatable from 'react-native-animatable';   

2.    

3. <Animatable.Text animation="pulse" easing="ease-out" iterationCount="infi-
nite" style={styles.heading}>   

4.        Registration   

5. </Animatable.Text>   

 Program 3 - Animated Program 

5.3.3 React-native-image-picker 
 

React-native-image-picker [29] is one of the crucial module that is utilized for the information 

that will be provided by the user. A registered user will like to upload his or her own personal 

picture so that non-registered or even registered users can identify him or her. This is where the 

role of react-native-image-picker comes in. The library allows the user to pick an image from the 

gallery or take a picture from a camera. When the image is successfully fetched, it is saved in the 

Firebase cloud storage facility with a unique id. The partial code to implement this function would 

look like this: 

 

1. uploadPic(){   

2.         ImagePicker.launchImageLibrary(imageOptions, (response) => {   

3.          

4.             if (response.didCancel) {   
5.                 console.log('User cancelled image picker');   

6.             }   

7.             else if (response.error) {   

8.                 console.log('ImagePicker Error: ', response.error);   

9.             }   
10.             else {   

11.                 this.storage = firebase.storage().ref(this.props.userId)   

12.                 let uri = RNFetchBlob.wrap(response.path)   

13.                 Blob.build(uri, {type: response.type})   

14.                   .then((blob) => {   
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15.                     this.storage   
16.                       .child('profilePic.jpg')   

17.                       .put(blob, {contentType: response.type})   

18.                         .then( () => {   

19.                             this.storage.child('profilePic.jpg').getDown-

loadURL().then( (url) => {   

20.                                 this.setState({profilePic:url})   
21.                                 firebase.database().ref('us-

ers/'+this.props.userId).update({   

22.                                     profilePic: url   

23.                                 })   

24.                             })   
25.                         })   

26.                   })   

27.                    

28.             }   

29.           });   

30.     }   

Program 4 – Code use to upload pictures and do error handling 

5.3.4 React-native-vector-icons 
 

React-native-vector-icons provides various icons that would be adjusted to the size of the mo-

bile screen. Currently, react-native-vector-icons have 63 contributors and 9,777 stars in GitHub 

which reflects its popularity among developers [30].  Icons are essential part of the user experi-

ence and react-native-vector-icons module provide a vast range of them. This module simply 

allows the icon to render on the mobile screen by calling out its name. The size and the colour of 

the icons can also be modified by the developer’s own choice. One simple example to render an 
icon with a size 30 and colour blue can be done as in Program 5. 

  

1. import FontAwesome from 'react-native-vector-icons/FontAwesome';   

2.    

3. <FontAwesome   

4.           name={'home'}   

5.           size={30}   

6.           style={{ color: 'blue' }}   

7. />   

Program 5 – Rendering an icon using react-native-vector-icons package 

5.3.5 React-navigation 
 

Navigation around the application is an essential part as it describes into how many parts the 

application is divided into. React-navigation [31] provides us the facility to easily integrate navi-

gation bars into the mobile application. It provides with a wide range of options including top 

navigation bar and drawer navigation bar. However, in this application, bottom navigation bar is 

used. There will be four navigation tabs in the mobile application. The first one will be the list of 

the registered students; the second will have the top student of the week and the third navigation 

tab will allow the user to register, sign up and login in the service. The fourth tab will allow the 

user to give feedback about the application and a form would be rendered to allow this function.  

A simple extract of implementing of navigation system is shown in Program 6. 
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1. import { createBottomTabNavigator } from 'react-navigation';   

2.    

3. const Navigation = createBottomTabNavigator({   

4.     STList: { screen: STList },   

5.     TopST: { screen: TopST },   

6.     Home: { screen: Home },   

7.     MainProfile: { screen: MainProfile },   
8.     Feedback: { screen: Feedback }    

9. },{   

10.     initialRouteName: 'Home',    

11.     tabBarOptions:{   

12.         activeTintColor: '#F29400',   
13.         style: { backgroundColor: 'black' },   

14.         showLabel: false,   

15.     }   

16. })   

Program 6 – Creating multiple screens using react navigation package 
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6. CONCLUSION 

Mobile applications have been used massively in the last decade and it will be no surprise that 

it will gain superiority over web applications in the future. This leads to the thinking that users 

should be provided with such an application that will provide them an exceptional user experience.  

 

Three frameworks, React Native, Flutter and Ionic, for mobile application development were 

discussed and compared. We discussed some similarities and key differences among these 

frameworks that distinguish themselves and help us evaluate which framework is the most popu-

lar among the mobile application development community.  

 

The aim of the thesis was to make a mobile application in React Native and prove why React 

Native is the preferred choice of making mobile applications. We also discussed different tech-

nologies and methods used along with React Native to achieve a production ready mobile appli-

cation. You can find the whole code for the development of this application on GitHub [39]. The 

development of this mobile application concludes the thesis. Hopefully, insights for readers have 

been provided about mobile applications and its frameworks and would possibly serve future ref-

erences and research in the field. 

 

The main aim of the thesis was to solve the problem that was discussed in the introduction part 
of this thesis. That is to help the students, who are not financially stable to afford their education, 
get a teaching job that will support and aid them in their daily life. After creating the mobile appli-
cation in React Native, online survey was conducted to know that impact students had in their life 
with the introduction of this mobile application. The survey was conducted according to the article 
of “Good practice in conducting and reporting of survey research” [40]. First it was studied what 
kind of survey is to be conducted such as face to face, questionnaire or observation. As this 
mobile application was targeted at Pakistani student, face to face and observation was not feasi-
ble. Hence, an online questionnaire was constructed. The online survey form was made using 
Google Forms [41] and was distributed using the email student used to create an account in the 
Student Teach application. After reading research papers how to conduct a survey and creating 
quality questions, three feedbacks were selected. The survey answers are uploaded in the google 
drive for the readers to analyze [42]. Student were asked if this application helped them in financial 

terms. One of the response was “Somehow, some people contacted me but was not able to negotiate 

due to travel constraints. I think with some more marketing, this application can help students like us 

make a better side income to support our education.” 
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