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Abstract 
 

The evolution of wireless portable technology, such as smart phones, has led to radical 

development in the educational area. Indeed, mobile learning, which is based on the possibility of 

learning anywhere anytime using portable devices, has known a tremendous success over the last 

few years. This capstone project aims toward developing an efficient and user-friendly mobile 

learning application that will be able to provide students with all the needed material about courses 

offered by the school of engineering of Al Akhawayn University in Ifrane.  

At its completion, the application should help student improve their performance and 

enhance their general knowledge by providing detailed information about various topics. This data 

include general description of the courses, syllabus samples, lectures, homework, assignments and 

samples of quizzes and exams. In order for this project to be as clear, concise and complete as 

possible, it will be divided into many phases. The first one is software specification, which is 

mainly concerned by the development methodology, feasibility study and requirements gathering 

and validation. The second phase is the design and the implementation of the mobile application. 

During these phases, the technology to be used will be selected and a database will be created and 

filled. Finally, testing the application using acceptance testing, which is performed by the customer, 

will ensure its efficiency and performance.  

Due to time constrains, the application will only include some courses offered by the science 

and engineering school of Al Akhawayn University. However, if the mobile application is 

successful, a more complete version can be implemented later on to include more departments.  
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Introduction 
 

The evolution of wireless portable technology such as handheld smart phones, tablets and 

notebook computers have not only led to radical development in the way people are dealing with 

technology, these revolutionary devices have also reshaped people daily lives in various ways, 

especially in their social lifestyle. However, this technological development should have a major 

impact on the most important area of people lives, which is education. Nowadays, there are two 

major forms of education. The first one, which is conventional education, is the usual way of 

learning based on formal institutions such as high schools and universities where teachers’ lectures 

in classrooms is the main source of knowledge. The second one, which is mobile learning, is based 

on the possibility of learning anywhere anytime using portable devices. This capstone projects aims 

toward developing a mobile learning application that will assist students in their academic life by 

presenting all the needed material to master a topic they are currently studying at school or learn a 

whole new topic from scratch. This material includes general description of the courses, 

information about the courses instructors, syllabus, lectures, homework, assignments and samples 

of quizzes and exams.  
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Mobile Learning 
 

Wireless technology have become an integral part of college students’ lives, around 90 

percent of Al Akhawayn University’s students own a Smartphone and use it daily for various 

purposes such as communication, task management, internet research, etc. (Survey on Appendix, 

2016). The exceptional capabilities of smart phones, such as cameras, connectivity, GPS and 

applications have a major impact on education in general. Mobile learning, which is based on the 

possibility of learning anywhere anytime using portable devices, allows students to enrich their 

academic experience by providing all the needed material to master a topic that is currently studied 

at school or learn a whole new topic from scratch. Mobile learning have several benefits such as 

supporting and enhancing student-centered distance learning, allowing content access anywhere and 

anytime using only handheld devices so learners are no longer limited to the classroom's 

geographical boundaries and reducing cultural and communication barriers between students using 

wireless networks. 

Mobile Learning combines both E-Learning, which is the use of electronic technology, such 

as computers, to acquire information and knowledge about various topics, and mobile ability. 

However, there are key differences between Mobile Learning and Electronic Learning, which are 

summarized in table 1.  

Mobile Learning Electronic Learning 

Uses wireless portable technology Uses fixed wire devices 

Internet access available anywhere Internet access is limited to specific areas 

Ability to exchange files easily and quickly 

between learners through the use of Bluetooth 

The exchange of files is slow (emails or 

using a flash drive) 

No specific location Private location 
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No Restrictions about the time Dedicated Time 

Mobile devices are smaller in size and lighter 

in weight than Laptops. 

Laptops are not portable. They are not 

easily carried around due to their heavy 

weight. 

Can support individualized tests Supports only Standards test 

Table 1: Differences between M. Learning and E. Learning 

The mobile learning application presented in this project will have several advantages such 

as the facts that it will be: 

 Highly portable: The technology is accessible whenever students need to learn.  

 Individual: The technology is personalized to suit the student‘s abilities, knowledge and 

learning rate, and is designed to support individual learning rather than formal 

institutionalized learning.  

 Unobtrusive: The learner is able to retrieve knowledge without the technology becoming 

overly perceptible or imposing on the students’ environment.  

 Available: The learner is able to use the technology anywhere. 

 Adaptable: The technology is adapted to the students’ external context and the learner‘s 

evolving skills and knowledge.  

 Persistent: The learner is able to use the technology to manage learning throughout a 

lifetime, so that the learner‘s personal accumulation of resources and knowledge is 

immediately accessible despite changes in technology.  

 Useful: The technology is suited to everyday needs for communication, reference, work and 

learning.  

 Easy to use: The technology is easily comprehended and navigated by people with no 

previous experience using it. 
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STEEPLE Analysis of the Project 
 

STEEPLE Analysis is a very important strategic planning tool used to evaluate a specific 

project based on several macro-environmental factors. As illustrated in figure 1, STEEPLE 

Analysis includes seven factors which are: Social, Technological, Economic, Environmental, 

Political, Legal and Ethical. Table 2 presents the STEEPLE analysis of this project. 

 

 

Figure 1: STEEPLE Analysis: Factors Included 

 

STEEPLE ANALYSIS 

Social Factor: The mobile learning application will allow AUI students to improve 

their academic performance and enhance their general knowledge. 

Students will not have to struggle anymore to find online resources 

to help them master their courses. 

The application can be used as a secondary source of knowledge. 

This application can be used by students with specific needs as they 

can learn at their own pace, retrieve tutorials and online resources to 

assist them and test their knowledge using the sample quizzes and 

exams 

Technological Factor: The mobile learning application will be the first and only application 

in AUI that presents to students’ courses offered by the SSE. 
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It will be available and easily downloadable from the Play Store. 

The technology can be used by everyone even people with no prior 

knowledge about it. 

Economic Factor: The project will be economically sustainable, given that all tools 

used for the development and implementation of the mobile learning 

application are available for free.  

Ecological Factor: No Impact 

Political Factor: No Impact 

Legal Factor: No impact: In Morocco there are no constraints in building mobile 

applications. Moreover, the application will be safe and secure. 

Ethical Factor: The mobile learning application will be ethically acceptable since all 

the material presented is from Al Akhawayn instructors or from 

valid and ethical online resources.  

Table 2: STEEPLE Analysis of this Project 
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SWOT Analysis of the Project 
 

SWOT analysis is another important strategic planning tool used to evaluate a specific 

project based on several micro-environmental factors. As illustrated in figure 2, SWOT Analysis 

takes into account four factors which are: Strengths, Weaknesses, Opportunities and Threats. Figure 

3 presents the SWOT analysis of this project. 

 

Figure 2: SWOT Analysis [1] 

 

Figure 3: SWOT Analysis of this Project 
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Project Details and Objectives 
 

1. Project Details: 

 Project: Mobile Learning Application for AUI Students 

 Application Name: Improvia 

 Purpose: Help students improve their academic performance and enhance their general 

knowledge. 

 Client: AUI Students  

 Location: Al Akhawayn University in Ifrane 

2. General Objectives 

The main goal of this project is to develop a mobile learning application that helps students 

improve their academic performance and enhance their general knowledge. 

Through its features, this application will assist students in their academic life by presenting 

most courses offered by the school of science and engineering of Al Akhawayn University 

in Ifrane, along with all the needed information such as course information, syllabi, lectures, 

homework, quizzes, projects and sample exams. The application will also include online 

resources to help students master any topic they are interested in.  

3. Specific Objectives 

The mobile learning application should satisfy several goals that were set up at the 

beginning of this project. These goals are: 

 Deliver a mobile learning application that is able to assist students in their academic 

studies by providing all the needed material for various courses offered by the SSE 

of AUI.  

 Meet all the requirements and expectations of the project by the targeted deadline. 

 Apply the knowledge and expertise acquired from past courses in this project. 
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Software Development Methodology 
 

Specifying a project’s main phases and how much time to dedicate to each phase is an 

important step to ensure a good organization of a project. It provides a clear and detailed view of 

the project in order to find the best solutions to decrease the time and resources necessary for the 

project and to be able to adapt to the continuous changes that can occur during the project 

realization.  

Table 3 presents the timetable that will be followed in this project: 

 

Week Objectives 

1 & 2 Meeting with the supervisor 
 Brainstorming ideas 

 Selecting a topic 

 

Initial Project Specification Due 

 

3 Requirement gathering 
 Analysis of requirements 

 

Feasibility Study Due 

 

4 & 5 Requirement Validation 
 Weekly Meeting with the supervisor 

 Design phase initialization 

 

Capstone First Diary Due 

 
6 to 9 Design phase 

 Weekly Meeting with the supervisor 

 

Interim Report Due 

 
10 to 13 Implementation phase 

 

Weekly Meeting with the supervisor 

Testing Phase 

 Final Report Due 

  

14 
Project Defense 
 

15 

Maintenance phase 
Updated Final Report Due 
 

Table 3: Project Timetable 

 



  

 

 

Page | 20 

Feasibility Study 
 

Nowadays, wireless portable devices, such as smart phones and tablets, have become the 

most widely used type of technology. This technological development has led to radical progress in 

the most important area of people lives, which is education. The aim of this capstone project is to 

develop a mobile learning application that will help students have access to important material 

about courses offered by the school of engineering of Al Akhawayn University in Ifrane.  

Through its features, this application will have several benefits such as presenting most courses 

offered by the school of science and engineering of Al Akhawayn University in Ifrane, along with 

all the needed information such as course information, syllabi, lectures, homework, quizzes, 

projects and sample exams. The application will also include online resources to help students 

master any topic they are interested in. In addition, the content of the application will be updated 

frequently to ensure that it is up to date. Finally, the application will be organized in a clear and 

efficient way to make it easy to use which will attract students and help them improve their 

academic performance. 

Before starting the development of this project, a feasibility study must be conducted to 

ensure that the project is doable and prone to success. This study includes discussing the various 

constrains that need to be taken into consideration. These constrains are: 

Time: 

Among the most important constrains involved is the time needed to get familiar with the different 

tools for the application’s implementation, especially with the chosen IDE for this application, 

which is Android Studio since it is the most commonly used for Android Applications. 

Data:  

Another constrain is the need to gather a large amount of data. For this project, most courses 

offered by the SSE of AUI must be included, along with all their respective material such as course 
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information, syllabi, lectures, homework, quizzes, projects and sample exams. This data should be 

gathered from faculty, students, the enrollment services and online resources.  

Security: 

This mobile learning application will be directly downloadable to users’ smart phones or tablets 

which mean that security is a major issue. During the design and implementation of the application, 

this factor must be taken into consideration to ensure the application is safe and secure. 

Access: 

In order for this application to be exclusive to AUI students, its design and implementation must 

ensure that credentials (username and password) are required to login and have access to the 

content. For this project, the most logical idea is for students to enter their AUI student 

identification (ID) as username and to choose a password. Then, a verification email should be sent 

directly to the students’ webmail to make sure of their identity. Upon receiving the confirmation 

link on the email, students will be able to login the application. 

Technology and Cost 

For the development and implementation of the mobile learning application, only free available 

tools will need to be used and mastered, which make this project economically sustainable. These 

tools include: 

 Android Studio as the IDE to build the application. 

 Java and PHP as programming languages. 

 000webhost to host the database and the PHP files and MySQL as DBMS. 

To conclude this feasibility study, while this project does involve many constrains, they can 

be surmounted with hard work and time dedication. At its completion, this mobile application will 

help student improve their performance and enhance their general knowledge by providing an 

efficient and user-friendly application that aims toward this goal. 
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Requirements Specification 
 

After the feasibility study comes the requirements specification phase of this project. In this 

stage of the software’s life cycle, the requirements needed in order to implement the application are 

defined and analyzed. A requirement is a statement about a feature that should be included in the 

application being developed. For this project, the preliminary and the interface requirements are 

first presented, followed by both the functional and non-functional requirements of the application. 

Figure 4 illustrates the four major groups of requirements, as well as the relationships between 

them. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Relationships between groups of requirements 

 

1. Preliminary Requirements: 

Before starting the development of the mobile learning application, different data should be 

gathered such as: 

 A list of courses offered by the School of Science and Engineering of AUI. 

Software Requirements Specification 

Preliminary 

Requirements 

Functional 

Requirements 

Non-Functional 

Requirements 

Organizational 

Requirements 

Product 

Requirements 

External 

Requirements 

Interface 

Requirements 
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 The instructors’ name for each course 

 The general description and the syllabi for all these courses  

 The courses’ lectures, homework, quizzes, exams, online resources and tutorials 

 Students opinion regarding this mobile learning application 

These data should be collected from faculty, the enrollment services, advisors, students and 

reliable online resources. 

For the last piece of information (Students opinion), a survey of 9 questions was created and 

distributed to SSE students. The results of this survey helped set the list of functional and 

non-functional requirements of this project (Appendix A).  

2. Interface Requirements: 

Any application is primarily judged based on how it is presented to users, which makes the 

interface requirements a very important aspect of this project. In order for the mobile 

learning application to be both attractive to students and easy to use, the following 

requirements must be satisfied: 

 The first page displayed should be as attractive as possible, as the first impression is 

often the most important one. This page should include the mobile learning 

application name, logo and general purpose.  

 Users should be able to understand easily that if they don’t have an account yet, they 

are required to create one to access the mobile learning application. 

 The register and login interfaces should be clear and easy to use. Users should be 

able to understand immediately where they should enter their credentials and what 

button they should click on to register/login. 

 Appropriate messages should be displayed according to the situation (For instance, 

in case the student ID entered does not exist, an error message should notify the 

user). 
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 The university catalog should be displayed in an organized and efficient manner. In 

order to do that, pictures and text should be used.  

 The buttons “Enroll” and “Drop” should be well presented and located in a strategic 

location to enable the user to scroll down the university catalog, select the course 

and click on the appropriate button.  

3. Functional Requirements: 

Functional Requirements are statements of features and services that the application should 

offer. For this project, 7 functional requirements should be satisfied, these requirements are:  

 Create Account 

 Login 

 View/Search list of courses 

 View Courses general information 

 Enroll/Register in a course 

 Access courses’ content 

 Delete a course 

 Log out 

3.1.Create Account: 

Students shall be able to create an account to have access to the mobile learning 

application content. In order to do that, the following steps must be followed: 

 Student shall enter their credentials (Username=AUI ID, Password=Choose a 

password). 

 Students shall confirm their registration. 

 The system will then send an account verification email directly to the students’ 

webmail to make sure of their identity. 
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 Upon receiving the Account Verification Email, student shall be able to access 

the mobile learning application. 

 Students can login. 

3.2.Login: 

In order to access their personal account in the mobile learning application, students 

shall be able to login the application using their credentials (Username and Password). If 

the username or password is incorrect, the system shall display an error message. 

3.3.View/Search list of courses: 

Students shall be able to view the list of courses offered by the School of Science and 

Engineering of AUI, which will be organized by field of study. Moreover, students can 

choose to search for a specific course using the course code or the course title. If a 

course does not exist, the system shall display an error message. 

3.4.View course general information: 

Student shall be able to view the general information about any course such as the 

course syllabus or the different instructors of this course. 

3.5.Enroll in a course: 

Students shall be able to enroll in any courses they are interested in by selecting the 

course and clicking on the “Enroll” icon. Following their registration, this course will be 

automatically added to the students’ records. If the student has already enrolled in the 

course, the system shall display an error message.  

3.6.Access courses’ content: 

Following their enrollment in a course, students shall be able to access any of the course 

content, such as: 

 Syllabus 

 Instructors 
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 Lectures (slides or text) 

 Homework (text) 

 Sample Quizzes (MCQ or just text) 

 Sample exams (text) 

 Sample Projects (text) 

 Sample Laboratories (text) 

 Online Resources (Hyper Link?) 

 Tutorial Videos (Video) 

3.7.Delete a course: 

Students shall be able to delete any courses they are no longer interested in by selecting 

the course and clicking on “Delete”. Following its deletion, this course will be 

automatically deleted from the students’ records. A message shall be displayed to make 

sure the student does indeed want to delete this course.    

3.8.Log out: 

Student shall be able to log out of the mobile learning application whenever they want 

and all data must be stored for a subsequent access. When clicking on log out, a message 

must be displayed to make sure the student does indeed want to log out of the 

application.   

4. Non-functional Requirements: 

Non-functional requirements are statements of characteristics that the application as a whole 

should provide to ensure its effectiveness. Non-functional requirements are divided into 

three categories: Product Requirements, Organizational Requirements and External 

Requirements. 

4.1.Product Requirements: which are the features that make any software efficient; they 

specify in what way the delivered product must behave. Product requirements enable 
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turning the abstract idea of a product into reality by specifying what engineers should 

build. Product Requirements include Usability, Performance Security and Space.   

4.1.1. Usability: 

 The mobile learning application should be user friendly. 

 The application should be well organized and easy to use by any student. 

4.1.2. Performance: 

Performance is a very important requirement for a mobile application because 

the response time should be taken into consideration. For instance, accessing 

data such as images and videos should not take time. 

4.1.3. Security: 

The implementation of the application should protect the personal information of 

students such as their credentials, profile and personal data. In addition, the 

application implementation should not allow direct access to the database, 

instead it should require passing through the PHP files in the server.  

4.1.4. Space 

The application size should be taken into consideration since it is directly 

downloadable to users’ smart phones. The mobile application size (the APK) 

should not exceed 5 MB. 

4.2.Organizational Requirements: which are a consequence of organizational policies and 

procedures such as process standards used and implementation requirements. They 

include environmental requirements and the implementation requirements.  

4.2.1. Environmental Requirements: This system shall be used as a University tool to 

help and assist students, which means it will only be used by the people involved 

in the university. To do that, the students AUI ID are required to login the 

application. 
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4.2.2. Implementation Requirements: The mobile learning application should be 

implemented using the following freely available tools: 

 Android Studio as the IDE to build the application. 

 Java and PHP as programming languages. 

 000webhost to host the database and the PHP files and MySQL as 

DBMS. 

4.3.External Requirements: which are those requirements which arise from factors which 

are external to the system and its development process, such as safety, privacy and 

ethical requirements. 

4.3.1. Safety: 

The application should not harm the external environment by conforming to the 

rules, laws and ethics of software engineering.  

4.3.2. Ethics: 

The project should follow the IEEE code of ethics. 

4.3.3. Privacy:  

The implementation of the application should protect the personal information of 

students such as their credentials, profile and personal data. To do that, students 

should enter their AUI student identification (ID) as username and choose a 

password. Then, a verification email should be sent directly to the students’ 

webmail to make sure of their identity. Upon receiving the confirmation link on 

the email, students will be able to login the application and their records will be 

private and only accessible by them. 

For the other non-functional requirements, they are not directly applicable to this mobile 

learning application, so there is no need to include them. 
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Introduction 
 

Designing an application is mainly concerned with the specification of a program’s major 

parts, as well as their properties, responsibilities, and interfaces, as well as the relationships between 

these parts. 

To design an application, the use of architectural model is extremely important as they are useful 

for the communication with the system stakeholders, for project planning and for the documentation 

of an existing system.  

Following the rising interest of the object-oriented programming languages in the early 90’s, 

three major modeling languages unified their methods and created the Unified Modeling Language 

(UML), which is mainly used to model a standard approach to a problem using an object-oriented 

method [2]. There are three major categories of UML diagrams that are used to model a project 

throughout its life cycle, these categories are: 

 Static diagrams: such as class diagrams, object diagrams and package diagrams. 

 Dynamic diagrams: such as sequence diagrams, communication diagrams and time 

diagrams. 

 Behavioral diagrams: such as use case diagrams, activity diagrams and state diagrams. 

Modeling and designing our project will focus on one diagram from each category of UML 

diagrams, the diagrams selected are: use case diagram, class diagram and sequence diagram. 
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Database design 
 

This project database will contain the following tables: Course, Student, Faculty, CourseProf, 

Documents and Enroll. 

 Course: The table Course is a very important one as it is a set of classes about various 

subjects offered by the university according to the different fields of study (Computer 

Science, Engineering, Science, etc…). It include the course’ id, title and description.  

 Students: People enrolled in the university, having personal information and able to enroll in 

different courses. This table includes the student’ id, first name, last name, email, major and 

minor. 

 Faculty: Instructors of the different courses offered in the university. This table includes the 

faculty’s id, name and department.  

 CourseProf: This table is the bridge table between Course and Faculty. 

 Documents: Include all the needed material about a specific course such as lectures, 

homework, assignments, sample quizzes and exams and online resources.  

 Enroll: Is a very important table as it allows students to enroll in a course and view all its 

content. 

Appendix B shows the SQL file with all the tables and procedures used. 
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Actors of the Modeling Diagrams 
 

An actor is defined as an external entity which can be either a person, an organization or an external 

system that plays a key role in interacting with the system [3].  

An actor is generally represented by a stick figure with its name underneath it.   

The actors of this project are listed below, categorized depending on the modeling diagram: 

Use Case Diagram: 

 Administrator 

 Student 

Class Diagram: 

No actor listed, only classes. 

Sequence Diagram: 

 User: Student 

 Server: 000webhost 

 Database: MySQL 
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Modeling Diagrams 
 

1. Use Case Diagram: 

Use case diagrams are part of the behavior diagrams, which are in their turn part of the Unified 

Modeling Language models. They actually show the interaction between a system and its 

environment [3]. They are composed of: 

 Actors: who are in our case students and the administrator 

 Use cases: which represent an action that involves external interaction with a system 

 System boundary: which limit the scope of the system, use cases are inside the 

boundary and actors are outside of it.  

 Relationships: which can be between actors and use cases, actors and actors, or use 

cases and use cases 

The use case diagram of this mobile learning application is presented in figure 5: 
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Figure 5: Use Case Diagram 

 

The characteristics of these uses cases are presented in the following tables. 

Use Case Name: Create Account 

Use Case ID:  01 

Use Case Description: The student shall be able to create an account for the mobile 

learning application to have access to its content 

Actors Involved: Any AUI Student 

Pre-Conditions: Students should have already downloaded and opened the 

mobile learning application on their smartphones.  

Main Flow: Student should enter their credentials (Username=ID, 

Password=Choose a password) 
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Students should confirm their registration 

The system will then send an account verification email 

directly to the students’ webmail to make sure of their 

identity 

Upon receiving the Account Verification Email, students 

should be able to access the mobile learning application. 

Post-Conditions: Students can login 

Table 4: Use Case 01 

 

Use Case Name: Login 

Use Case ID:  02 

Use Case Description: In order to access their personal account in the mobile 

learning application, students shall login the application 

using their credentials (Username and Password). 

Actors Involved: AUI Students who registered to the application 

Pre-Conditions: Students should have already registered and received their 

account verification email. 

Main Flow: Students should enter their credentials (Username=ID, 

Password=Choose a password) and click on Login. 

Post-Conditions: Students can access the mobile learning application main 

page. 

Table 5: Use Case 02 

 

Use Case Name: View/Search List of Courses 

Use Case ID:  03 

Use Case Description: Students shall be able to view the list of courses offered by 

the School of Science and Engineering of AUI 

Actors Involved: AUI Students who registered in the application 

Pre-Conditions: Students should have already registered and received their 

account verification email. 

Main Flow: Students shall be able to view the list of courses offered by 

the School of Science and Engineering of AUI, which will 

be organized depending on the field of study. Moreover, 

students can choose to search for a specific course using the 

course code or the course title. If a course does not exist, the 

system shall display an error message. 

Post-Conditions: Students can choose to enroll in any course. 

Table 6: Use Case 03 
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Use Case Name: View Course General Information 

Use Case ID:  04 

Use Case Description: Student shall be able to view the general information about 

any course. 

Actors Involved: AUI Students who registered to the application 

Pre-Conditions: Students should have already registered and received their 

account verification email. 

Main Flow: Student shall be able to view the general information about 

any course such as the course syllabus or the different 

instructors of this course. 

Post-Conditions: Students can choose to enroll in any course. 

Table 7: Use Case 04 

 

Use Case Name: Enroll in a Course 

Use Case ID:  05 

Use Case Description: Students shall be able to enroll in any courses they are 

interested in. 

Actors Involved: AUI Students who registered to the application 

Pre-Conditions: Students should have already registered and received their 

account verification email. 

Main Flow: Students shall be able to enroll in any courses they are 

interested in by selecting the course and clicking on the 

“Enroll” icon. Following their registration, this course will 

be automatically added to the students’ records. If the 

student has already enrolled in the course, the system shall 

display an error message.  

Post-Conditions: Students can access the course content. 

Students can delete the course. 

Table 8: Use Case 05 

 

Use Case Name: Access Course Content 

Use Case ID:  06 

Use Case Description: Students shall be able to access the content of any course 

they enrolled in.  

Actors Involved: AUI Students who registered to the application and enrolled 

in this specific course. 

Pre-Conditions: Students should have already registered, received their 

account verification email and enrolled in this specific 

course. 

Main Flow: Following their enrollment in a course, students shall be 

able to access any of the course content, such as: 

 Syllabus 

 Instructors 

 Lectures (PPT or text) 
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 Homework (text) 

 Sample Quizzes ( text) 

 Sample exams (text) 

 Sample Projects (PPT or text) 

 Sample Laboratories (text) 

 Online Resources  

Post-Conditions: Students can delete a course. 

Table 9: Use Case 06 

 

Use Case Name: Delete a Course 

Use Case ID:  07 

Use Case Description: Students shall be able to delete any courses they are no 

longer interested in. 

Actors Involved: AUI Students who registered to the application and enrolled 

in this specific course. 

Pre-Conditions: Students should have already registered, received their 

account verification email and enrolled in this specific 

course. 

Main Flow: Students shall be able to delete any courses they are no 

longer interested in by selecting the course and clicking on 

the “Delete” icon. Following its deletion, this course will be 

automatically deleted from the students’ records. A message 

must be displayed to make sure the student does indeed 

want to delete this course.    

Post-Conditions: Students can enroll again in this course. 

Table 10: Use Case 07 

 

Use Case Name: Log out 

Use Case ID:  08 

Use Case Description: Student shall be able to log out of the mobile learning 

application. 

Actors Involved: AUI Students who registered to the application. 

Pre-Conditions: Students should have already registered, received their 

account verification email. 

Main Flow: Student shall be able to log out of the mobile learning 

application whenever they want and all data must be stored 

for a subsequent access. When clicking on log out, a 

message must be displayed to make sure the student does 

indeed want to log out of the application.   

Post-Conditions: Students can login again anytime. 

Table 11: Use Case 08 
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2. Class Diagram: 

Class diagrams are part of the static diagrams, which are in their turn part of the Unified 

Modeling Language models. They actually show the system’s main classes, their attributes 

and methods, as well as the associations between them. They are composed of a name, a set of 

attributes and an optional set of operations [3]. 

The class diagram of this mobile learning application is presented in figure 6:  

 

Figure 6: Class Diagram 
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3. Sequence Diagram: 

Sequence diagrams, which are part of the dynamic diagrams, are used to show the sequence of 

actions and interactions that take place between objects [3]. Their main components are: 

 Objects: which are arranged horizontally across the top. 

 Life-Line (dots vertically): which represents the object’s life during the interaction. 

 Arrows: which represent the sequence of interactions between objects. 

 Thin rectangle in life line: represents the time when the object is performing an action. 

Figure 7 presents the sequence diagram of this project. 

 
Figure 7: Sequence Diagram 
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System Architecture 
 

A system architecture is a conceptual model that describes the structure, organization and general 

behavior of a specific system. It represents the different main components of a system as well as the 

relationships between them and their interaction with the external environment. For this project, the 

system is composed of three main components: The user, the mobile application and the server, 

which contains the PHP files and the database. Users can access the different functionalities of the 

system through the mobile application downloaded to the users’ smartphones. Depending on the 

functionality chosen by the user, the application sends an HTTP request to the IDE, which is 

Android Studio, which in turn processes the request by simultaneously running the PHP files 

located on the server, which is 000webhost and checking the database, which is also located on the 

same sever. In addition, when the HTTP request is sent, a response code is sent back to ensure that 

the connection with the server has been established. Figure 8 illustrates the system architecture of 

this project. 

 

Figure 8: System Architecture 
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Chapter 3:  

Implementation Phase of the 

Project 
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Tools Used 
 

To implement this mobile application, only free available tools are used, which make this 

project economically sustainable. However, since most of these tools were new to me, I had to 

spend a lot of time getting familiar with them, especially with Android Studio, which is the IDE I 

used to develop my mobile application. Even though Android Studio uses Java as a programming 

language, I had to watch a lot of tutorials to understand how to use it.  

The tools I used for the implementation are: 

 Android Studio as the IDE to build the application. 

 Java (Android), PHP and SQL as programming languages. 

 PHPMyAdmin as technology to interact with the database and MySQL as database 

management system. 

 JSON as a data interchange language to get results in a specific string format (Appendix E). 

 000webhost to host the database and the PHP files. 

 

 

 

 

Android Studio is the official IDE for mobile 

application development. It is freely available under 

the Apache License 2.0. It provides a friendly and 

easy to use interface that assists developers during the 

implementation phase [4].  

Java is an object-oriented general purpose 

programming language specifically designed to reduce 

to the maximum the amount of implementation 

dependencies [5].  
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PHP, which stands for Hypertext Preprocessor, is a 

general purpose scripting language used on the server 

side [6]. 

PHPMyAdmin is a free and open source development 

tool written in PHP which is used to handle the 

administration of MySQL with the use of a web 

browser. It can perform various tasks such as creating, 

modifying or deleting databases, tables, fields or rows; 

executing SQL statements; or managing users and 

permissions [7]. 

MySQL is an open source relational database 

management system based on Structured Query 

Language [8].  

JSON, which stands for JavaScript Object Notation, 

is a lightweight data-interchange language that is 

easy for machines to generate and for humans to 

understand. It is a text format that uses conventions 

familiar to Java and many others programming 

languages [9].  

https://en.wikipedia.org/wiki/Free_and_open_source
https://en.wikipedia.org/wiki/PHP
https://en.wikipedia.org/wiki/Web_browser
https://en.wikipedia.org/wiki/Web_browser
https://en.wikipedia.org/wiki/Database
https://en.wikipedia.org/wiki/Table_(database)
https://en.wikipedia.org/wiki/Field_(computer_science)
https://en.wikipedia.org/wiki/Row_(database)
https://en.wikipedia.org/wiki/SQL
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After settling on all tools necessary for the implementation of the mobile learning 

application, I was able to start the actual implementation, which took about one month. When I first 

starting watching tutorials on how to develop mobile applications using Android Studio, I 

discovered a new concept known as the Activity, which is used to initiate a program (Analogy with 

the main function). An activity is defined as a single screen with a User Interface (UI) used as the 

main app component for interacting with the user [10].  

To design the UI, the method setContentView (View) is used to have a layout by default, 

however, to use a specific layout parameters, the method setContentView (android.view.View, 

android.view.ViewGroup.LayoutParams). In any Android application, a specific activity is used as 

the main activity and is the first activity to launch when the application is executed. For this mobile 

learning application, the main activity is the login activity.  

 

Figure 9: XML File 

From the screenshot of the login XML file, we can see that it is composed of graphical 

elements, such as scroll views, linear layouts, image views and text views.  
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Each element can be edited and designed depending on the taste. For instance, an element 

orientation, size, position, height and width can be chosen.  

For a Java class to be transmuted to an Android activity, it must extends the activity manager, 

which is in this case the AppCompatActivity, which is the base class for activities that use the support 

library action bar features [11].  

Then, the first step to do is to override the function onCreate (), because it is the first method to be 

executed when the activity is launched. In this method, the method onClickListener invokes a new view 

when a button is clicked, which is in this case the register activity. 

 
Figure 10: onCreate () Method 

Another important step is to include the Android Asynchronous HTTP Handler, which 

allows to send and receive HTTP requests to and from the server [11].  

 

Figure 11: Asynchronous HTTP Handler 

The URL address of the host used to save the PHP files and the database must be defined and the 

HttpURLConnection class must be set up to send and receive data from the PHP files and MySQL 

database. As for the setDoInput and setDoOutput methods, they depict the handling of both sending 

and receiving. This is illustrated in the screenshot below.  
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Figure 12: HTTP Connection 

The method validate () checks if the username and password entered by the user follow certain 

mandatory criteria such as: 

 The ID entered must be larger than three digits. 

 The password entered must be larger than four digits and shorter than 16 alphanumeric 

characters. 

 Data must be actually entered in the corresponding area.  

 
Figure 13: Validate () Method 
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Chapter 4:  

Application Screenshots 
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When the user first opens the mobile learning application, which I called: “Improvia” (Figure 14), 

he is required to create an account (Figure 15).  

 

 

 

Figures 14: First Page 

 

Figure 15: Create Account 
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In order to create an account, the user should enter his credentials (username, which is the Student 

AUI ID and password, which is chosen by the user) and click on Create Account (Figure 16). The 

system will then send an account verification email directly to the students’ webmail to make sure 

of their identity. Upon receiving the Account Verification Email (Figure 17), student is be able to 

access the mobile learning application (Figure 18). 

 

  

Figures 16: Enter Credentials Figures 17: Account Verification Email 

  



Then, since the student is not enrolled in any course yet, he should click on the catalog button 

(Figure 19) to view the university catalog. 

 

 

  

 

Figures 18: Access to application 

 

Figures 19: Catalog Button 

 

 

 

 

 

 



The mobile learning application catalog is organized depending on the courses’ fields of study 

(Figure 20). For instance, the field Computer Science includes courses such as advanced 

programming, computer architecture and software engineering (Figure 21). 

 

 

 

 

Figures 20: Course Catalog Figures 21: Computer Science Courses

 

 

 

 

 

 



In addition, users can also choose to search for a specific course (Figure 22). In order to do that, 

they only have to enter the first letters of the course (Figure 23) and all courses starting with that 

letters will be displayed (Figure 24). 

  

 

Figures 22: Search for a Course 

 

Figures 23: Enter First Letters 
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Of Course, if no courses starting with those letters are available, there will not be any results 

(Figure 25). 

 

 

 

Figures 24: Course Search Results Figures 25: No Results 

 

 

 

 

 

 



Moreover, Students can provide their personal information, such as major and minor (Figure 26). 

They can also edit their information (Figure 27). 

 

 

 

Figures 26: Profile Edition  

 

 

Figures 27: Profile Edition  

 

 

  



Of course, the changes will be automatically saved (Figure 28).  

In this project, the most important feature of the mobile learning application is to allow students to 

access the content of any course. However, they are not able to do that if they are not enrolled in the 

course (Figure 29). 

 

 

Figure 28: Profile Changes Effectively 

Displayed 

 

Figures 29: Course Prior to Enrollment



To access the course content, students should enroll first in the course they are interested in (Figure 

30) and then they are able to access any of the course content (Figure 31). 

 

 

 
  

Figures 30: Enroll in Course Figures 31: Access Course Content 
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Students can for example access the course syllabus (Figure 32), the course lectures (Figure 33), the 

course projects (Figure 34) or the course assignments (Figure 34). 

 

 

  

Figures 32: Course Syllabus Figure 33: Course Lectures 
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Figures 34: Course Project 

 

 

 

 

 

 

 

Figures 35: Course Assignments 
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Finally, students are also able to delete any courses they are no longer interested in by clicking on 

the “Delete” icon (Figure 36). Following its deletion, this course will be automatically deleted from 

the students’ records (Figure 37).  

 

 

  

Figures 36: Course Deletion Figures 37: Course Deletion Successful 
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Conclusion and Future Work 
 

 

This capstone projects aimed toward developing a mobile learning application that assists 

students in their academic life by presenting all the needed material to master a topic they are 

currently studying at school or learn a whole new topic from scratch. This material includes general 

description of the courses, information about the courses instructors, syllabus, lectures, homework, 

assignments and samples of quizzes and exams. 

For this project to be as clear, concise and complete as possible, I followed many phases. 

The first one, which is software specification, was mainly concerned by the development 

methodology, feasibility study and requirements gathering and validation. The second phase is the 

design and the implementation of the mobile application. During these phases, modeling diagrams 

were designed, the technology to be used was selected and a database was created and filled. 

Finally, testing the application using acceptance testing, which is performed by the customer, will 

ensure its efficiency and performance.  

During the development of this project, I faced many challenges such as getting familiar 

with the tools used in the development and implementation of the mobile learning application, 

gathering all the needed data and working under the pressure of a deadline.  

Due to time constrains, the application included only some courses offered by the science 

and engineering school of Al Akhawayn University. However, if the mobile application is 

successful, a more complete version can be implemented as future work to include more 

departments.  

Working on this capstone project and developing this mobile learning application was an 

enriching, exciting, frightening and dreadful experience, all at the same time. Brainstorming for an 

original idea and realizing it from scratch has truly been the apogee of my academic life.  
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Appendix 
 

 

Appendix A: Survey Used to gather students’ opinion about the mobile learning 

application: 

 

1. Do you own a smartphone? 

 Yes  

 No 

2. Is the idea of a mobile learning application that presents various material about courses offered 

by the school of engineering of Al Akhawayn University in Ifrane interests you? 

 Yes  

 No 

3. What kind of information you would like to find in the application? 

 Basic information about the course (Course description and syllabus) 

 Lectures and homework 

 Samples of quizzes, projects and exam 

 All of the above  

4. How many exercises do you need per chapter? 

 Less than 5 

 From 5 to 10 

 More than 10 

5. How many online resources would you like per chapter? 

 Less than 5 

 From 5 to 10 

 More than 10 
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6. How many sample exams would you like to have? 

 1 

 2 

 More than 2 

7. Would you be interested in having a discussion section implemented in the application? 

 Yes 

 No 

8. Would you be interested in including courses from other schools in the application? 

 Yes 

 No 

9. What is the criteria that you value the most concerning the members of the application? 

 Enrolled in Al Akhawayn University 

 Enrolled in an elite university either in Morocco or abroad 

 People having a valid certificate from a leadership institute 

 Only students, no faculty 

From this survey the following results were concluded: 

 90% of students own a smartphone.  

 100% of students are interested by the mobile learning application presented in this capstone 

project. 

 100% of students would like to see all the course material presented on the mobile learning 

application (syllabi, lectures, homework, sample quizzes, projects and exams). 

 75% of students would like to find from 5 to 10 exercises per chapter. 

 90% of students would like to find more than 10 online resources. 

 100% of students would like to find more than 2 sample exams per course. 
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 75% of students would like to have a discussion section included in the application. 

 

 50% of students would like to find courses from other schools in the application. 

 

 90% of students would like the application to be restricted to AUI students. 
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Appendix B: SQL file with the application database: 
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Appendix C: PHP Files: 

 

Figure 38: PHP Login Activity 
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Figure 39: PHP Register Activity 
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Figure 40: PHP Course Activity 
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Figure 41: PHP Search Activity 
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Appendix D: Source Files: 
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Figure 42: Login Activity 
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Figure 43: Register Activity 
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Appendix E: JSON Files: AUI Students ID: 

 

Figure 44: JSON File 
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