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In web design, a framework is defined as a package that comprises of a set of structured files and folders of standardized code (HTML, PHP, CSS, JS documents etc.) which are usually used to support the rapid development of websites or web applications, as the starting point of building the site. The aim of frameworks is usually to provide a common structure for the developers so that they don’t have to code from scratch and can and also to reuse the code provided. In other words, we can say that frameworks serve as the blue print or the template for creating a particular site. 
The utilization of frameworks comes along with numerous advantages and
disadvantages as well. The Key advantages of using frameworks include: fast development of custom web applications development, simplified maintenance of the web application, there is no need to write additional code for example the authentication functions are usually autogenerated, enhanced efficiency in working with the databases, common web development tasks such as authentication are automated, development of secure web applications that mitigate common attacks such as the SQL Injection and general reduction of the development cost. 
	The use of frameworks however has their own drawbacks. These drawbacks include lack of the options to modify the core behaviors as the frameworks are hard coded, difference in the quality of the frameworks as the strength of the individual framework differs, affected speed and performance of the websites since the robust tools and features may not be utilized in small applications and the programmers need to learn the framework instead of the core language ending up being less proficient in the core language. 
Among the common and widely used PHP programming Frameworks include Laravel Code ignitor, CakePHP and Symfony. These frameworks use a Model View Controller (MVC) architecture. The MVC architecture separates an application into three main logical components i.e., Model, View, and Controller (Avgeriou & Zdun, 2014). In MVC architecture, a model corresponds to the data model of the application. It maps to the database structure and corresponds to all the data that moves between the view and the controller of the application. After defining a model, it becomes technically easy to carry out the CRUD operation against a given database table. The view maps to the User interface logic of the application. Views can be implemented using HTML alongside other user interface design tools such as bootstrap and react.  
Views enable us to display the output of the application in different formats such as tables, in paragraphs etc. The controllers serve as the link or the interface between the views and the database models. The business logic is usually implemented in this application layer. Controllers helps us to manage the incoming requests, gives us the flexibility to manipulate the data elements of the database and full control of the application. Most of the programming is usually done in this layer including the definition of CRUD operations and authentication and authorization aspects of the application. 
Laravel and Code Ignitor are the PHP frameworks that are widely used. Both Laravel and Code Ignitor frameworks posses their own unique features that distinguishes one from the other. With Laravel Framework (Laravel, 2018) It is Easy to Integrate with third-party libraries. This framework also used Modular packaging and the Dependency manager fully composer-based. In addition, Laravel offers ORM alternative to Query Building. The Laravel framework make it Easy to use the blade-templating engine. Furthermore, Laravel poses Built-in authentication mechanisms and the caching mechanisms and better Input Output capabilities. On the Other hand, Code Ignitor is Simple and easy to use, Extremely Light Weight framework, offers Form and Data Validation, has Error Logging features, offers calendar Class, template Engine Class and Unit Testing Class, is Search-engine Friendly, has the Support for Hooks and Class Extensions and Offers form and data validation (Foster, 2015).
Despite Laravel and Code Ignitor being the most powerful PHP frameworks, the two have differences. Laravel is relational Object Oriented whereas CodeIgniter is Object Oriented. Laravel framework offers its users inbuilt authentication libraries and classes whereas Code ignitor doesn’t. As the users of Laravel enjoy the inbuilt Unit testing tools, the users of Code Ignitor do not enjoy as Code Ignitor lacks these inbuilt unit testing tools. Laravel is component oriented whereas Code Ignitor is Object-Oriented Event Driven.   
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This project entails the design and development of a course management system. From the system requirements provided, this web application should enable the admin to create, edit or delete the courses with their respective modules and approve the student course applications. It should also to enable the students to apply for the courses of interest along with the respective modules. The system should further allow the students to manage their accounts including modification of their personal details. All these functions will be implemented in the system.  This system therefore comprises of two types of users: Admin and student whose roles and privileges are stipulated as below:
[bookmark: _Toc70686481]Admin:
The system should grant the admin the following roles are privileges:
i. Creation of Courses and Modules - The system should allow the admin to crate different courses and their respective Modules from the same web page. 
ii. Approval of student’s course applications - If a student is interested in applying or enrolling for a particular course, it the role of the admin to approve or decline the application of the student. 
iii. Feeding Marks in the system – Upon successful enrolment of a student into a course and then enrolling for the modules, the system should grant the admin the privilege of keying in the system the appropriate marks after an assessment. The system should only permit for two retakes in case a student fails an assessment. 
[bookmark: _Toc70686482]Student:
The system should allow the students to carry out the following roles and functions:
i. Signing up – All the students are supposed to sign up or register in order to access the system functions. 
ii. Profile update – Upon registration, all the students are supposed to update their profile. This includes their personal details such as name, date of birth, contacts etc.
iii. Course enrollment – The system should allow for the student to only enroll for one course which should be approved by the admin in order for the student to enroll for the course’s respective modules.  
iv. Module enrollment – after a course application has been verified by the admin, the student is allowed to enroll for the provided modules which belong to the course approved. 
v. Exam Results – The system should allow the student to view the exam results which included the scores attained in each module with their respective grades. 


[bookmark: _Toc70686483]System Overview
This system has been written in PHP programming language with MySQL database for the backend storage. Bootstrap library has been greatly utilized in developing the system’s front-end interface. This system basically allows the students to register for the courses and enroll for different modules. It comprises of two users: The Admin and the student whose roles and privileges have been stipulated under the introduction section.  
The MySQL database that powers the Systems backend storage consists of 6 normalized tables: users, profiles, courses, modules, course enrolment and module enrolment which work together to ensure efficiency in data storage is met. All the authentication details i.e., the usernames, passwords and user level details are captured in the user table. All the users signing up are granted all the roles and privileges of a student. The profiles table consist the details of the students i.e., Registration Number, Name, Gender, Date of Birth, Phone Number, Physical Address. The Courses table consists all the details pertaining the available courses and these details are: course code, course title and course duration. The modules table consist all the details of the offered modules. These details are: module code, module title and course id. The Course enrolments tables consists of the details of the students’ course applications. These details are: course id, student id and status. The modules enrolment table consist all the details of the module registration. These details include; module id, student id, Attempt, score and grade.
For the operation of the system, the admin first of all creates the courses with their respective modules. The students then later sign up by creating an account through the registration page, updates the profile and then applies for a course of interest. The student at this point cannot enroll for any module until the admin approves the course application. Once the course application is approved, the student is provided with a list of modules related to the approved course for enrolment. The student at this point is able to enroll for a number of modules.
All the scores relating to a particular student module are fed into the system by the admin after and exam and the exam results updated in the respective student portals. 
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	Test Cases
	Expected result
	Actual result
	Discrepancies
	Test result 

	Testing of the navigation bar
	When clicking on a specific menu item, the user must be directed to the appropriate page
	All the users: The Guest, the Student and Admin are able to navigate from page to page effectively.
	None 
	Appendix Part I: Appendix 1

	Testing and  checking of the course registration function
	The student should fill in the registration form and after the clicking of  the submit button, the new record must be added to the table successfully.
	As expected, the student course registration record is stored in the database. 
	None
	Appendix Part I: Appendix 2

	 Multi login function testing
	In relation to the case study, there are two options for using the system - as a student or admin.
	Both the users are redirected to their appropriate dashboards upon authentication. 
	None
	Appendix Part I: Appendix 3

	Validate the text boxes, not to fill in invalid data  
	If the student tries to register  without entering records into the form, the system will generate a warning message to the user
	A message is displayed whenever a user tries to submit blank fields to the server. 
	None
	Appendix Part I: Appendix 4

	Database connectivity check
	When loading the PHP files on the screen, a connection to the MySQL database is established
	The database connectivity is okay as the records can be stored and retrieved from the database with ease. 
	None
	Appendix Part I: Appendix 5

	Check the CRUDS functions
	
	All the crud functions are working as expected. 
	None
	Appendix Part I: Appendix 6

	Test coding standards (comments)
	
	Average coding standards have been employed in the development of this system. Most of the system requirements have been implemented effectively. 
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This web application has been carefully designed to meet most of the user requirements. This is evident as the key systems requirements have been met. This includes the creation of the courses and the related modules, multiple authentication and access control, course and modules registration, course application approval and the generation of the exam results. The application also comprises of the MySQL database that stores all the records generated by the application users. This database consists of 6 normalized tables: users, profiles, courses, modules, course enrolment and module enrolment which work together to ensure efficiency in data storage is met.  
For the future work, the application will be implemented using a web framework probably Laravel, in order to automate the common web development functions such as authentication, access control, database connections etc. Other features such as email alerts and the certification function will be fully automated to enable automatic generation of the certificates of completion upon finishing a course.
In general, the developed application satisfies the requirements stipulated. The two users: The Admin and Student are able to interact with the system based on their roles and privileges and the system fully meets their needs. In addition, the system is user friendly and has a catchy user interface that enhances the system’s usability.   
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There are three different navigation bars based on the user privileges. These privileges depend on whether the user is a guest, the admin or the student. 
Guest User: 
The Guest user, upon visiting the website is presented with the following web page that has 6 menu items on the Navbar. 
[image: ]
By clicking on the Contact us page, the guest user is redirected to the following contact page:
[image: ]
[image: ]


The Admin
Upon successful Authentication, the admin is presented with the following landing page that has the menu items: Home, Courses, Modules, Approve Course, Feed Marks and Logout. 
[image: ]

[image: ]
The Student
Upon successful Authentication, the student is presented with the following landing page that has the menu items: Home, My Profile, Course Enrolment, Modules Enrolment, Exam Results and Logout. 
[image: ]

[image: ]
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The course registration function entails 3 steps:
Step 1: Admin creating the courses:
The system gives the admin the privileges of adding the courses to the system. The page below allows for the adding of the courses to the database. 
[image: ]
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[image: ]
Step 2: Student Course Enrolment 
The student then signs in and applies for a particular course. The interface below allows the student to enroll for a particular course of interest. 
[image: ]
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Step 3: Course Application Approval 
Upon successful application for a particular course by the student, the admin is granted the privileges of either approving or declining these applications. The interface below allows for the course approval functionalities.

[image: ]
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The system consists of 2 types of users i.e., the Student and Admin. Both the user’s login into the system but have access to different features based on their user levels. The following are the illustrations for the two types of users:
The Admin 
When the Admin provides the correct username and password, the following page is loaded:
[image: ]
From the above interface, the admin is able to add courses, add modules, approve course applications, Feed marks and also logout from the system. 
The student 
When the Student provides the correct username and password, the following page is loaded:
[image: ]
From the interface above, the student is granted the privileges to update his or her profile, enroll for a course, enroll for modules, view the examination results and also logout from the system. 
The following PHP Code was used to implement the multi login function:
[image: ]
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The input validations were employed in the forms to ensure that text boxes do not contain a null value before submitting to the database server. 
The screenshot below illustrates the input validation function. 
[image: ] 

[image: ]
The HTML “required” attribute was employed to ensure that the form does not submit null values as shown in the screenshot above. 
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The database connectivity was implemented successful as evident from the following modules web page that loads and displays all the modules from the database. 
[image: ]
The following code was used to implement the config file:
[image: ]
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For the CRUD functionalities, we shall demonstrate this using the Modules Page where Modules can be created, displayed and deleted:






CREATE
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DELETE

[image: ]

[image: ]
The following PHP code implements the CRUD functionalities for the Modules Page, where Create, Read and Delete functionalities were implemented:
[image: ](Darmawikarta, 2014)
The Update functionality was implemented in the Feed Marks page, where the marks for the individual module enrollment were updated by the admin. Below is the screenshot for the marks feeding page and the respective code:
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The following PHP code was  used to implement the Update CRUD functionality:

[image: ][image: ]
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[image: ]Code for creating the student Profiles: [image: ]
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