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ABSTRACT  

 
During the Covid-19 pandemic situation in Sri Lanka around March 2020, most schools started 
teaching online to their students using online applications. Most of them choose to use freely 
available software packages. Nalanda College in Sri Lanka has also started its online studies 
using the Google classroom application. 
 
However, not having a proper student management system is the main issue for all schools to 
handle the pandemic online sessions and their school administration. Nalanda College is also 
facing the same problem with its daily administrative work. 
 
This system was started to support Nalanda College’s administrative works to overcome most 
manual jobs. This system will help the college administration from students registration to their 
graduation in Grade 13. The system is designed to generate the admission card when a student 
is schooling. When he completes his education, the system will generate his leaving certificate 
according to all his school activities.  
 
Also, as the college is using the Google classroom application for their online sessions, this 
system will help them create timetables without getting through the manual processes.  As this 
system is integrated into the Google API, reports related to conducted sessions will also 
generate through the system. 
 
HTML, CSS, Bootstrap, JavaScript, jQuery languages were used for front-end developments 
while SQL Server 2019 with ADO.Net was used in backend implementation and centralized 
database management of the project. MVC architecture is used to manage development easily 
while using visual studio 2019 combined with C# as the programming language. The 
incremental waterfall methodology is used to complete the project as it suits best over other 
methodologies in the completion of the project. 
 
The main objectives of the project are increasing the productivity and efficiency of the school 
administration, keeping records in a centralized database, increasing the report generation 
accuracy were able to achieve in the project.  
 
According to the suggestions received during the survey, several UI changes were carried out 
to get a better user experience. Also as per the feedback received the logic of the attendance 
report was reevaluated and carried out new development to fix the issue. The project will be 
extended for the next step of development according to the management decision of payment 
gateway integration and parental module. 
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1 CHAPTER – INTRODUCTION 
 

Nalanda College, Colombo is a Buddhist school that operates under the ministry of 
education. Nalanda college provides many facilities such as science and computer laboratories, 
lecture halls, auditoriums, hostels, etc., for their students. 

This chapter of the project describes the current situation of the student management process 
of Nalanda College. The chapter mainly focuses on its related issues and steps that need to take 
to overcome them.  
 

1.1 Project Overview 
 

As a result of the COVID19 outbreak, the management of Nalanda college decided to change 
their learning practice to online with an open-source platform named Google Classroom, after 
analyzing a few products such as Google Meet, Microsoft Teams & Zoom with the support of 
their Old Boy’s Association. They have started using G-Suit as it offers free service for non-
profitable companies. It comes with some attractive features such as free email addresses for 
all the students and teachers, unlimited G-Drive space, the Google Classroom package, and 
Google Meet to conduct online sessions for up to 250 students.  

At the moment, the school’s management is creating master data of classes, teachers, and 
students on the Google classroom application manually by referring to manual class registries 
and all other administrative paper documents. 

Switching to Google Classroom (Etherington, 2017) and Google Meet (Javier Soltero, 2020) 
helped the school to streamline its day-to-day teaching, assignment submission, and grading 
processes during the outbreak. The students and staff were trained to use G-suit for their school 
activities.  

But, due to the lack of a proper Student Information System, the management staff members 
including the school principal, facing many issues even after implementing the above online 
project. As they are currently using a manual process in their administrative tasks, including 
data feeding of student registrations, index no generations, class promotions, timetable 
creation, etc. Management has also found many more duplicated index numbers in the manual 
process. 

As Google Classroom is not supporting customized reports, teachers are now facing issues with 
generating attendance sheets for their online sessions. Attendance is a required feature in the 
school process. Therefore, teachers create attendance details manually and report to the 
principal soon after having online sessions on Google Meet. 

The principal is currently looking for a complete student information system that can be 
integrated with the e-learning platform (which is now used by their staff and students) to 
manage all the administrative work and reduce their repetitive tasks. 



2 
 

As the Google Classroom application does not allow for class promotions, the management 
must involve in the below process each year to add students for classes on the Google 
application to conduct online sessions. 
 
 

1.2 Motivation 
 

Due to the lack of a proper student information system, the school faces several issues when 
using Google Classroom for their administrative works on an online teaching facility. 

Duplication of student index numbers is a significant issue faced in the current manual process 
of the school. Student data, teacher data, class teacher data, and subject-related teacher data are 
all managed manually by the school.  

Since student class promotion is not supported in the google classroom application, during 
student’s promotion to the next grade in each year, all classes need to be removed from 
classroom application and need to repeat entering all class information and student data each 
year. An annual repetitive manual process would remain to administrative staff if the school 
did not integrate the google classroom application with a proper student information system. 

Since google classroom is not providing useful reports regarding online sessions, the principal 
of the school is now in trouble when collecting information regarding student attendance for 
each session and monitoring conducted sessions. The principal is also facing issues when 
presenting their attendance data in charts to the Ministry of Education. Mainly he is in huge 
trouble regarding the data accuracy since he has no way to collect online session data in one 
centralized place by using the Google Classroom application. 

Also, the timetable creation has got conflicted due to teachers are working from home. They 
are sharing a lot of drafted timetables here and there to make a proper timetable for each grade. 
Due to a lot of sharing and conflicts, the time-tabling process is time-consuming for teachers 
and grade heads. They involve in a lot of paperwork as well. 
 

1.3 Goal and Objectives  
 

The project’s goal is to provide a fully automated Student Management platform that is 
integrated with their e-learning platform. 

The following objectives were defined to achieve the above goal. 

 Reduce the manual work of the school administration, which consumes more 
unnecessary time in its process.  

 Aid office assistants, teachers, and the principal of the school by reducing manual paper 
works in report generation, approval cycles, registry updates. 

 Resolve the issue of having duplicated index numbers in student registration. Data will 
be stored centralized and updated in real-time to Google classroom as well. 

 Reduce the time consummation and increase the data accuracy of manual attendance 
calculation by an automated process, which will be integrated with Google Meet and 
G-suit. 
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 Increase the efficiency of creating timetables and sharing them with students using 
google calendar. 

 Increase the efficiency of students' class promotions each year without interacting with 
google classroom applications. 

 Keep on recording students' past grade information without getting to lose any data. 
 Increase the efficiency of report generation by real-time data synchronization of online 

sessions, conducted sessions, session cancellation, and upcoming online school 
sessions, etc., to the school principal. 

 Increase the efficiency of managing student extra-curricular activities, student class 
promotions, students’ leaving certificate creation, and report generation by streamlining 
and simplifying tasks related to them. 

 

1.4 Project Scope 
 

The system is mainly focused on aiding office staff, grade heads, teachers, and the school 
principal on their related administrative tasks with students and classes. The system will help 
the office staff to manage all student-related data from their registration with an automatic 
generation of index number facility. The student registration will be synchronized to the google 
classroom application via Google API. 

Student’s class promotions for each year will be handled through the system and it will be 
integrated into the google classroom via Google API to make new classes each year on the 
google classroom application. The system is designed to keep records of all student’s 
promotional details, while google classroom only gets its updates. 

The creation of grade timetables will be handled through the system according to class 
availability by grade head-teachers. The teacher availability should automatically indicate by 
the system. The created timetables will be updated in real-time to students’ and teachers’ 
Google calendars via an API synchronization. Session cancellation is also handled through the 
proposed system, and it will notify to assigned teacher and students as mentioned above. The 
information related to sessions conducted through the Google Meet application will be entered 
real-time into the system via an API synchronization. 

A dashboard view of the online schedule, teacher schedule for past months, future months, and 
happening now will be available for the managerial role of the proposed system. 

All reports related to google classroom sessions and students’ attendance are generated through 
the system by the management. 

The students’ leaving certificate generation according to their extra-curricular activities will be 
available on the system for school office staff and it will need to get final approval from the 
principal of the school. The approval cycle is automated using the system. 

Processes of the above-mentioned scope will go as follows. The administrative staff of the 
school and the managerial roles such as principal, vice principals, and grade head-teachers will 
be involved in processes in Figure 1.1. 
 
 



4 
 

 
  

Figure 1.1: Project Scope 
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 Out of the Scope 
 

Since students are already comfortable using Google Meet and Google Classroom applications 
when joining online sessions and it’s freely available for school management, the proposed 
system is not focusing on LMS-related functions such as assignment upload, video upload, 
student forums, and assignment grading. 

The system is not visible or accessible to students at the school. They will only get access to 
the G-Suit where they can access Calendar, Classroom, and Meet applications for their e-
Learning activities as its already executing perfectly by the school. 

The proposed system is not aimed at eLearning features, as current students are familiar with 
the Google Classroom application, and it provides many user-friendly facilities to them, 
including unlimited storage. 

The proposed system also does not focus on the classic offline timetable of the school as this 
is focusing to integrate with Google classroom. The application is only focusing on the online 
timetable and its functionalities. 

 
 

1.5 Feasibility Analysis  
 

 Technical Analysis 
 

As the product will be a web-based application, the following technologies will be used to 
implement the project. 

 HTML 
 CSS 
 JavaScript 
 SQL Server 
 .Net technologies 
 Diagram drawing tools 

o Visio 
o Microsoft Project 
o Draw.io 

All the above technologies are freely available, it is clear this is technically feasible. 
 
 
 

 Financial Analysis 
 

As the product is an online application, hosting its product will have a hosting cost. Also, the 
school office staff will need devices to access the application. 
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As the application is integrated into freeware software, it will not cost the product. 

Besides the associated cost, there will be many benefits for the school for all their student 
management and online teaching. Especially the extra effort associated with google classroom 
will be significantly reduced and reports generating will be automated with the product. 

According to the above, it is obvious that the project is financially feasible. 

 
 

1.6 Structure of the thesis 
 

 Chapter1: Introduction 
o This will include a brief introduction to the project. 

 
 Chapter 2: System Analysis 

o The chapter will include analysis, a review of similar systems, and a comparison 
of alternative design strategies. 
 

 Chapter 3: System Design 
o The chapter will include proposing system design details including use cases, 

ER diagrams, Class diagrams, sequential diagrams, and proposed UI designs. 
 

 Chapter 4: Implementation 
o The chapter will discuss important codes and the test plan of the developed 

system.  
 

 Chapter 5: Evaluation 
o The chapter will be discussed whether the project objectives were satisfied and 

if not, the reasons for them. Lessons learned during the project and failures and 
reasons for failures. 
 

 Chapter 6: Conclusion 
o The chapter will include the work indicating a summary of the results of the 

project. 
 
 

1.7 Summary 
 

The first chapter of the thesis discussed the basics of the entire project implementation. It presented the 
current problem, which is manual processes. Hence, the utmost aim of this project is to supply a feature-
rich digital solution to manage limited resources efficiently and effectively in the Nalanda College. 

  



7 
 

2 CHAPTER – SYSTEM ANALYSIS 
 

This chapter describes the analysis of the Student Management System integrated into Google 
classroom to streamline the administrative work related to the office staff, grade headteachers, 
class teachers, and the principal of Nalanda College, Sri Lanka. The project will help to 
overcome the issues in the lack of a proper Student Information System.  
 

2.1 Current System Analysis 
 

As the process of school is a manual process, they are also facing several issues when 
connecting with the Google Classroom application for e-learning.  

As a solution for problems at school, the project needs to be is designed to manage the 
following areas. 

 Staff details. 
 Classroom details. 
 Subject Details. 
 Timetable details. 
 All kinds of student details from the registration to their graduation. 
 Manage students’ leaving certificate generation using their activities. 
 Report generation. 
 Synchronizing data with Google classroom.  

 
 

 Project Background  
 

Office assistants are the people who mostly interact with the master data of the school 
administration. All collected master data such as class details, subject details, teacher 
information, student information need to complete by them to begin the project.   

The data flow diagram of the process is as follows. 
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As per the above Figure 2.1, all new students are registered to the system by an office assistant. 
Once the student details are recorded in the system, it will automatically generate a new index 
number for the student. Grades and Classes were also recorded in the system by the office 
assistants. Teacher information also needs to record in the system. Some teachers are attached 
to grades as grade headteachers. Any other teacher or the same grade headteachers are attached 
to classes as class teachers. Other teachers who are not attached as grade heads or class teachers 
should be able to teach sessions. Also, class teachers or grade heads should be able to teach 
sessions to students. 

Figure 2.1: DFD of the current process 
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Timetables are created by grade headteachers and should be able to inform class teachers about 
class sessions. Subjects are attached to classes as compulsory subjects and additional subjects. 
Some of the classes are now conducting sessions as “combined sessions”, by combining more 
than two classes at once. Students are selecting their additional subjects as per their interests. 
Timetables and student promotions need to synchronize with the Google Classroom application 
for the e-learning facility at the school. 

This system needs to facilitate report generation features for grade headteachers and the 
principal for student participation in online sessions.  

Students should promote to the next grade annually and their grade head teachers and class 
teachers also change according to the promotion. Student promotions need to be recorded 
properly in the system, as it is very much important for leaving certificate generation at the end 
of the student’s school life. To generate the leaving certificate of the student, the system should 
properly record the student’s extra-curricular activities and annual overview of the student by 
their class teacher. Extra-curricular activities are handled by grade headteachers and office 
assistants.  
 
 

 Use Case Diagram of the current process 
 

This project is designed to manage student information and timetables while connecting with 
the Google Classroom application.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 2.2: Use Case Diagram of the current process 
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As per the ave Use Case Diagram in Figure 2.2, the Office Assistants of the school are managed 
teacher information and student registrations. Grade heads are appointed by the principal, and 
it also updates to manual books by office assistants. Grade headteachers are allocated annually 
by the principal and it also updated to books by office assistants. Student class promotions are 
handled by grade headteachers, and the promoted classes of each year need to be recorded on 
the system for a student leaving certificate generation. All student records of their extra-
curricular activities, prize, and colour winning details, scholarship details are managed through 
the project and be used in the student leaving certificate generation. 

Class timetables are designed and updated by grade headteachers, and the principal is involved 
in report generation of conducted and cancelled online sessions. The principal is also 
considering student participation in online sessions. 
 
 

2.2 Fact-Finding Methodologies 
 

To gather requirements from users for implementation of the project used as follows. 

 User Interviews  
 Observations of the process 
 Inspect existing documents in the school 

 

 User Interviews  
 

The principal, office assistants, grade headteachers, class teachers are the users of the project 
as per the process of the school. One staff member from the office assistant category, two grade 
headteachers, and the principal were interviewed to find facts for the related process of the 
existing system during the requirement gathering process. 

The summary of the interviews is shown below. 
 
Interview 1: 
 

Interviewer S.A.D.R. Lakshitha 
 

Interviewee Principal of the school  
Venue Nalanda College, Colombo 

 
Date 15-18th September 2020 

 
Time Duration  1 Hour 

 
Information & Decisions   The problems that occur in the existing process.  

 Solutions to overcome the issues of the current manual process. 
 Reports need to be generated to automate the principal’s tasks. 

 
Table 2.1: Interview 1 
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Interview 2: 
 

Interviewer S.A.D.R. Lakshitha 
 

Interviewee Office Assistant  

Venue Nalanda College, Colombo 
 

Date 05-10th October 2020 
 

Time Duration  3 Hours 
 

Information & Decisions   Existing manual process in student management.  
 The problems that occur in the existing process.  
 Solutions to overcome the issues of the current manual process. 

 

Table 2.2: Interview 2 

 
 
Interview 3: 
 

Interviewer S.A.D.R. Lakshitha 
 

Interviewee Grade 11 Head Teacher 
Grade 10 Head Teacher 
Grade 8 Head Teacher 
 

Venue Nalanda College, Colombo 
 

Date 05-10th October 2020 
 

Time Duration  3 Hours 
 

Information & Decisions   Existing manual process in student management.  
 The problems that occur with the existing process.  
 Solutions to overcome the issues of the current manual process. 

 

Table 2.3: Interview 3 

 
 

 Observations  
 

The observation was a very supportive method to understand the current business process. It 
gave a good understanding of their office tasks, workflows, and their communication methods 
related to the process.  

 



12 
 

Classes creation, Student registration, Student promotion on Google classroom were observed 
to get the knowledge of their current issues. Some of the user interfaces in google classroom 
are as follows. All the steps are recurring each year by removing existing data on the 
application. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 2.4: Inviting Students to join with classes, each year 
on Google classroom 

Figure 2.3: Created classes in Google classroom 
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 Inspecting Existing Documents  
 

Following documents were found from the school as their current documents. 

 Student Registry. 

Figure 2.11 refers to a page of a manual school class registry. Student registration nos are 
recorded here and the school started creating a google classroom account by using these kinds 
of registry pages. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 Figure 2.5: Student registry - Manual document 
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 Class timetable. 

Figure 2.12 refers to an online timetable generated manually by a grade headteacher. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2.6: Timetable - Manual document 
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 Teacher and student attendance sheet. 
 

Figure 2.13 refers to a student attendance summary report of grade 10 during a particular date range. 
This report is a manually created report by the grade headteacher. Data for the report is collected from 
each teacher, once a session is completed. 
 

 
Figure 2.7: Student attendance on online sessions - Manual document 

 
 
 

2.3 Functional Requirements 
 

Following functional requirements need to be satisfied in the developed system to accept the product 
from the user’s end. 

Requirements of the Office Assistant: 
 The system should facilitate changing the no of students in a class when required. 
 Teacher profiles need to be managed through the system including their qualifications and 

teaching preferences. 
 The system should be able to manage Grade Headteachers and Class teachers need to be 

separated each year. 
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 The system should facilitate generating the next index no automatically when a new student 
admission is completed. 

 At the student admission completion or after the admission process, the student should be able 
to add to a class. 

 The system should facilitate having an index no for every student and student’s guardian details, 
sibling details. 

 The system should be able to facilitate to capture the student image in the admission and when 
to search the student, the captured image needs to be visible to the user’s end. 

 The system should facilitate getting an indicator of whether the student character certificate is 
issued or not. 

 

Requirements of Grade Headteachers: 

 The system should facilitate the student’s class promotion each year. 
 The system should be able to facilitate managing students’ final marks of each grade. 
 Selected optional (Basket) subjects of students need to be managed through the system. 
 Changing of student’s selected basket subjects needs to facilitate to grade headteachers. 
 Appointing class teachers and changing them need to be facilitated through the system. 
 The system should be able to manage students’ class promotions each year. 
 Students’ extracurricular activities should be managed and at the character certificate 

generation, it should automatically be filled according to data in the system. 
 The system should facilitate generating the student’s character certificate. 
 The system should manage the conflicts of class timetable generation. 
 The system should be able to generate timetables separately for physical classes and 

online classes. 
 The online class and physical class allocation need to be separately managed through 

the system. 
 The system needs to manage online timetable allocation. 
 Once students are allocated to an online session, the system should facilitate updating 

the Google calendar of each allocated student and the teacher. 
 

Requirements of the Principal: 
 The system should facilitate getting a report of teachers' off time. 
 The system should facilitate assigning teachers to different sessions in different classes (other 

than the timetable) when they are not assigned to any other class at a given time slot. 
 The system should facilitate generating reports such as online session participant reports, online 

class allocation, teacher allocation. 
 
 

2.4 Non-Functional Requirements 
 

Following non-functional requirements need to be fulfilled throughout the system for a better user 
experience. (AltexSoft, 2019) 

 Usability:  
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o The system needs to be well designed by fact accessing, fast loading, errorless with 
simple understandable interfaces to achieve the usability of the system. This may 
directly affect user attraction in the system as well. 

Eg: 
 Each request should be processed within 10 seconds. 
 The site should load in 3 seconds. 

 Security:  

o The system records need to be secured as per the accessibility criteria of each 
functionality, database backup procedures.  

 Portability: 

o As the system needs to be a web-based application, the system needs to be portable to 
access and responsive for any kind of device such as PC, laptop, tablet, or mobile. 
 

 
 
 
 

2.5 Review of Similar Systems  
 

Following are some of the School Management Systems comparisons integrated to online 
learning platforms available on the internet. 
Product 1: 

Product Name 
(; fekara.com, 
2020) 

Fekara  

Product Logo  

Available Features  Admission & Enrolments 
 Self-Enrolment  
 Attendance 
 Timetable 
 Sessions and Batches 
 Student Reporting 
 Customize Report Templates 
 Schedule Report generation 
 Email/ SMS Reports 
 Financial Reports & Summaries 
 Management Reports 
 Online Classes integrated with Zoom 
 Meeting Creation within the app 
 Meeting Link for Teachers 
 Meeting Link for Students 
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User Interfaces Figure 2.8 refers to the student admission UI of the Fekara product. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.9 refers to the timetable generation UI of the Fekara product. It gives 
edit, search, clear options for added sessions. Apart from them, it allows the user 
to send a message to guardians regarding the added session as a notification. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Price  Opt 1: Free for 50 students, 5 teachers with basic modules 
Opt 2: 600 students, unlimited teachers, basic and advanced features 
 
 

Figure 2.9: Fekara - Timetable generation UI 

Figure 2.8: Fekara – Student Admission UI 
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Product 2 : 

Product Name 
(Anon., n.d.) 

OpenSIS 

Product Logo  

Available Features  Student and parent portal 
 Teacher portal 
 Self-hosted 
 Student and Staff Demographics 
 Multiple language support 
 Reporting 
 Email messaging 
 Scheduling 
 Transcript’s manager 
 Virtual classroom 
 Report card 
 Transcripts 
 Parent’s portal 
 Grade-book management 
 Health records 
 School Calendars 
 Built-in messaging system 
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User Interfaces Figure 2.10 refers to the student registration UI of the OpenSIS product. This UI 
allows the user to add a picture of the student at the registration process and 
when a student search, the picture also displays to the user. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.11 refers to the timetable UI of the OpenSIS product. This UI provides 
the student count and its status to the user of each session. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2.10: OpenSIS - Student Registration UI 

Figure 2.11: OpenSIS – Timetable UI 
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2.6 Summary  
 
This chapter focused on providing the system analysis of the current process and similar 
applications related to the process in the market. The chapter provided a detail of the market 
product comparison as well.  
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3 CHAPTER – SYSTEM DESIGN 
 

The proposed system is designed based on the user requirement and a detailed analysis of the 
gathered requirement. This chapter describes the architectural design of the analyzed and 
proposed Student Information System to Nalanda College, which will integrate their e-learning 
to Google Classroom application.  

System design is the most crucial phase of any system development. The logical system design 
arrived at as a result of system analysis and is converted into physical system design. In the 
design phase, the SDLC process continues to move from the questions of the analysis phase to 
the how. 

This chapter may focus on the Object-Oriented Process of the proposed system with its UML 
diagrams. 

 
 

3.1 UML Diagrams 
 

 Use Case Diagram 

A use case diagram is a behavioural diagram in UML diagrams, which is used to get understand 
the functional behaviour of the system. The use case diagram for the proposed system illustrates 
in below Figure 3.1.  

Office Assistant, Grade Head Teacher, and the Principal act as main actors of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.1: Use case diagram of the proposed system 
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 Use Case Narratives 
 
Use case 1: Teacher Registration 

Use case Teacher Registration 
Actors Office Assistant 
Overview 
Master data related to teachers will be stored on DB 
Preconditions 
The user must log in to the system. 
Data should be entered correctly as per validation rules. 

The typical course of events 
1. Fill the form with master data. 
2. Save on the DB. 

Postconditions 
Saved teachers will be visible on Class teacher mapping and timetable creation. 

Table 3.1: Use case narrative of teacher registration 

 
Use case 2: Student Registration 

Use case Student Registration 
Actors Office Assistant 
Overview 
Register new students at school. 
Preconditions 
The user must log in to the system. 
Data should be correctly entered into the system. 
 
The typical course of events 
1. Fill in student details. 
2. Save data on DB. 
3. Generate the index number according to the sequence of its generation. 

Postconditions 
 Student data should be available for other function use. 
Index numbers should not be duplicated. 

Table 3.2: Use case narrative of student registration 

 
 
Use case 3: Student’s Class Promotion 

Use case Student Class Promotion 
Actors Grade Head Teacher 
Overview 
Annual student’s class promotions. 
Preconditions 
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The user must log in to the system. 
The new academic period should be available in the system. 
Student records should be available. 
 
The typical course of events 
1. Select the academic period. 
2. Select the grade and class. 
3. Select a teacher as the class teacher. 
4. Select students from last academic year, lower grade. 

Postconditions 
 Students’ grades and classes should be updated, and class teachers should be updated.

Table 3.3: Use case narrative of student's class promotion 

 
 
 
Use case 4: Add student Extra-curricular activity 

Use case Add student Extra-curricular activity 
Actors Office Assistant 
Overview 
Save extra-curricular activities and award-winning details to the system for the use of 
generating the leaving certificate. 
Preconditions 
The user must log in to the system. 
Data should be correctly entered into the system. 
Students should be registered on the system. 
 
The typical course of events 
1. Select Student. 
2. Add details of the activity. 
3. Add the supervised teacher as the approver. 
4. Add winning details. 
5. Save data to DB. 

 
Postconditions 
Saved students should be available to allow online sessions. 

Table 3.4: Use case narrative of Student's extra-curricular activity 

 
 
Use case 5: Create a class timetable 

Use case Create class timetable 
Actors Grade-Head teacher 
Overview 
Creation of class timetables and synchronizing online schedules to Google classroom
Preconditions 
The user must log in to the system. 
Classes, subjects, subject teachers should be correctly entered and available on the 
system. 
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The typical course of events 
1. Select the class, date, time. 
2. Save data. 
3. Sync data with Google classroom for online sessions. 

Postconditions 
Students should be able to join for online lectures and all session report should be 

able to generate. 
Table 3.5: Use case narrative of class timetable generation 

 
 
 
Use case 6: Generate student’s character certificate 

 
Table 3.6: Use case narrative of character certificate generation 

 
 
 
 
 
 
 
 
 
 
 
 

 
Use case 

Generate student’s character certificate 

Actors Office Assistant 
  
Overview 
Generate student character certificates based on extra-curricular activities they 
participated in. 
Preconditions 
 The user must log in to the system. 
Students’ extra-curricular details must be entered and approved. 
 
The typical course of events 
1. Search the student. 
2. Get participation details. 
3. Generate document. 
4. Print the document. 
5. Block to generate the report again as it is a one-time process for a student. 

 
Postconditions 
The office assistant should not be able to generate the report again. 
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Use case 7: Generate Online Lecture Reports 

 
Table 3.7: Use case narrative of online lecture report generation 

 
 
 
 

 ER Diagram of the proposed system 
 

The following Figure 3.2 refers to the ER Diagram of the proposed system. 

Referring to the below-attached ER diagram, Students are attached to classes and their 
promoted details will be captured by the system. The school has grades and classes. Classes 
are attached to grades and subjects are also attached to grades. 

Schoolteacher information is also managing and teachers are assigned to classes as class 
teachers and teachers are also assigned to several subjects to teach. 

Lecture schedules are managed to report generation purposes. It should indicate online lecture 
sessions on the lecture schedule.  
 
 
 
 
 
 
 
 
 
 
 

Use case Generate online lecture reports 
Actors Grade-Head teacher, Principal 
Overview 
Generate a grade-wise report with participation count for online sessions. 
Preconditions 
The user must log in to the system. 
Google API should be integrated. 
Lecture schedule details should be available. 
 
The typical course of events 
1. Select the period of report generation. 
2. Generate report. 
3. Participation data receives through API and show on the report. 

Postconditions 
Management decision making 
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Figure 3.2: ER Diagram 
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 Class Diagram 
 

Figure 3.3 refers to the class diagram of the proposed system as follows. It describes the 
structure of the proposed system by indicating classes, attributes, functionalities, and their 
relationships. 
 

 
 

Figure 3.3: Class diagram 
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 Sequence Diagram of the proposed system 
 
Figures 3.4, 3.5, 3.6, 3.7, 3.8, and 3.9 refer to the sequence diagrams of the proposed system. 
 
3.1.5.1 Sequence Diagram 1: Student Registration 
 

Figure 3.4 refers to the sequence diagram of the student registration of the proposed system.  

Once the office assistant entered data into the provided UI, a button action will send entered 
data to the controller to save it on DB. At the point of saving data, the controller will generate 
its index no. once after data is saved on DB, the assistant will receive the success message 
through the UI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.4: Sequence diagram of student registration 
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3.1.5.2 Sequence Diagram 2: Teacher Registration 
 

The following Figure 3.5 refers to the sequence diagram of the teacher registration process of 
the proposed system.  

When the office assistant entered data to the UI provided on the system correctly, data will pass 
to the DB through the page controller. Once data is saved on DB, the office assistant will get 
appear the success message on the UI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1.5.3 Sequence Diagram 3: Student Promotion and assign class teacher  
 

Figure 3.6 refers to the annual student promotion and class teacher assigning process of the 
proposed system. The grade headteacher will be the user of the process. 

The grade headteacher will select the new academic year and the promoting class using given 
controls of the UI. According to the selected class, the Grade headteacher will be able to select 
students from their last year grades. At the same time, UI will enable a selection of the class 
teacher to the selected class. 
 
 
 
 
 
 
 
 
 
 

Figure 3.5: Sequence diagram of teacher registration 
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3.1.5.4 Sequence Diagram 4: Time-table Generation 
 

Figure 3.7 refers to the sequence diagram of the timetable generation process of the proposed 
system. 

The user of the process will be the Grade headteachers at the school. They can create lecture 
sessions for the selected class, for the selected time, and the selected date as per its availability. 
 
 
 
 
 
 
 

 

Figure 3.6: Sequence diagram of student class promotion 
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 Database Design 
 

Figure 3.8 refers to the database design of the proposed system.  
 
 
 
 
 
 
 
 
 

 
 
 

Figure 3.7: Sequence diagram of timetable generation 
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3.2 User Interface Design 
 

The main source of interaction between the user and the system is the user interface. Following 
are some GUI designs related to the proposed system. 
 

 Login 
 

Users can log in to the system by using the login screen in Figure 3.9. Users should use a valid 
username and password to successfully log in. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Student Registration 
 

Following Figure 3.10 refers to the student registration of the school. This UI is the use of the 
school administration office. Once the student registered on the school DB using the data 
entered on the following UI, the system will generate an Index no for the student. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.9: User Interface of Login screen 
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 Teacher Registration 
 

Figure 3.11 refers to the teacher registration of the school. Any teacher who is teaching at the 
school can be registered by the administration office of the school and once the registration 
completes only the teacher will enable to map into class as a class teacher or map into a 
timetable schedule as the teacher of the particular session. 
 
 
 
 

Figure 3.10: User Interface of Student Registration 
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Figure 3.11: User Interface of Teacher Registration 

 
 

 Student Promotion 
 

Figure 3.12 will be used by grade headteachers and the administrative staff of the college. 
Annual student promotions will be updated using the below UI. This UI is giving a facility to 
select students from the last year’s grade (eg: If the user is selecting students to grade 8, this 
only shows students from last year’s grade 7) including the class teacher of the class. 
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 Student Extra Activities 
 

Figure 3.13 refers to the extracurricular activity creation of students. One student can have 
several memberships and he can become a committee member in any year. Also, the student 
may have several achievements. The below interface is designed to allow several memberships 
and achievements for one student, and he may become a committee member in one day. 
Records of memberships are useful in generating leaving certificate of a student. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 3.13: User Interface of Club Membership Creation 

Figure 3.12: User Interface of Student Promotion creation 
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3.3 Summary 
 

Chapter 3 aims at the design architecture of the proposed system including its use cases, class 
diagram, ER diagram, Sequential diagrams, and UI designs. 

 

  



39 
 

4 CHAPTER - IMPLEMENTATION 
 

This chapter describes the implementation methodology of the proposed system. This chapter 
includes the module interaction of the system, database, and major codes of the project used to 
develop the system. Also, the chapter describes the environment needed to implement the 
project for client use. 
 

4.1 Related Technologies 
 

This project for Nalanda College will be developed as a web-based application using ASP.Net 
MVC (Brainvire, 2021) technologies as shown in Figure 4.1. Since users of the system are 
connecting from several locations, this project requires a web-enabled technology with a 
centralized database server.  

The front-end of the project will be implemented using HTML (Hypertext Markup Language), 
CSS, Bootstrap and JavaScript, jQuery as the scripting language while the ADO.Net 
technologies are used as the back end. MVC architecture is used to manage development easily 
while using visual studio 2019 combined with C# as the programming language. SQL Server 
2019 technologies will be used to manage the database. 

The unit testing will be performed during the development stage and system testing will be 
performed at the end of the development stage using manual testing methods. After completing 
the integration testing, UAT will be able to complete by the staff of the school, and the UAT 
document needs to be signed off by both parties. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

Figure 4.1: MVC Architecture 
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4.2 High-level Architecture of the System 
 

The purpose of high-level architecture activities is to define a comprehensive solution based 
on principles, concepts, and properties logically related to and consistent with each other. The 
system architecture is abstract, conceptualization-oriented, global, and focused to achieve the 
mission and life cycle concepts of the system. It also focuses on the high-level structure in 
systems and system elements. The high-level architecture of the proposed system illustrates in 
Figure 4.2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As the RAD (Rapid Application Development) (Nikolaieva, n.d.) methodology gives faster 
development and higher-quality development, system development is split into three phases. 
Application development was done phase-wise by using incremental and Iterative approach that 
emphasizes continuous user involvement.  

 

 

 

 

 

 

 

 

 

 

As the first phase student registration and teacher, registration was completed and as the second 
phase, the development of student class promotion and extra-curricular activity management was 

Figure 4.3: RAD Methodology 

Figure 4.2: High-level Architecture 
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implemented. As the third phase timetable management was implemented and as the final stage, 
student data, class promotions, and timetable data synchronization to Google API was 
implemented. 

 
 
 

4.3  Modules of the system 
 

The proposed system for Nalanda College is mainly categorized into the following four 
modules as in Figure 4.4. 

 Admin Module 
o User Permission 
o User Creation 
o Staff Members 
o Visitors 
o Sections 
o Section Heads 
o Grades 
o Grade Heads 
o Extra Activities 

 Academic Module 
o Subject Categories 
o Subjects 
o Grade Subjects 
o Grade Classes 
o Physical Classrooms 

 Teacher Module 
o Teacher Information 
o Teacher Availability 

 Student Module 
o Student Admission 
o Student Maintenance 
o Student Basket Subjects 
o Transfer Student 
o Student Marks 
o Class Promotion 
o Extra-curricular activities 

 Online Module 
o Online Classroom 
o Online Timetable 

 Google API Integration Module 
 Report Generation Module 
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The interoperability of the above modules is essential when the system accomplishes the 
required functionality.  

 
 

 

4.4 Major Code Segment 
 

Figure 4.5 refers to the file structure of the solution on visual studio. As the MVC design pattern 
is used to develop the system the file structure has three main folders as “Controllers”, 
“Models”, and “Views”.  
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Figure 4.4: Module interaction of the system 
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 HTML page sample 
 
The following code in Figure 4.6 refers to the HTML page of a data entry UI of the “Teacher 
Information” of the project. This code will execute the create request UI  of the project. 
 

Figure 4.5: MVC file structure 
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Figure 4.6: HTML code of Teacher Information 
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 Js page sample 

 
The following code segment in Figure 4.7 refers to the “Teacher.js” file of the project.  
 

 
Figure 4.7: Code segment of a Js file 
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 Save Student Enrollment 
 
The following C# code segment in Figure 4.8 refers to the saved student enrollment of the 
project. This code is written in the controller of the MVC project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Figure 4.8: Code segment - Save enrollment 
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 Print PDF Report 
 
The Following code segment in Figure 4.9 refers to the “Print Admission Card” function. This 
will out the admission card of the student once he gets registered with the system. 
 

 
Figure 4.9: Code segment - Print PDF report 
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4.5 Implementation Environment 
 

 Hardware Environment 
 

Following specification of hardware environment used to develop the proposed system. 

 Operating System: Windows 10 
 Processor: Intel CORE i7 
 RAM: 8GB  
 Hard disk: 1TB 

 
 

 Software and Technologies 
 

The following list of tools and software technologies was used in the development phase of 
this system. 

 Visual Studio 2019(.Net framework) 
This IDE can use to edit, debug, and build code, and then publish an app. It is a feature-
rich program that can be used for many aspects of software development. Over and 
above the standard editor and debugger that most IDEs provide, Visual Studio includes 
compilers, code completion tools, graphical designers, and many more features to ease 
the software development process. 

 

 EF (Entity Framework) 
Entity Framework is an open-source object-relational mapping (ORM) framework 
developed for ADO.NET by Microsoft. This is used in the application to automate all 
database-related activities such as connection open, data retrieval, create data set within 
the framework of .net. 
As the application used EF, it used LINQ queries for the querying of DB.  
 
 

 IIS 10 (Internet Information Systems) 
IIS is used to host the application locally. This includes built-in authentication options 
such as Basic, ASP.NET, and Windows auth. 

 

 SQL Server 2019 
Microsoft SQL Server is a relational database management system developed by 
Microsoft. This is used to store and retrieve the data of the application. 
 
 

 SQL Server Reporting Service 
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SSRS is a server-based report generating software system from Microsoft. This is used 
to produce formatted reports with tables in the form of data, graphs, images, and charts 
in the application. 
 
 

 HTML 5 
This is the markup language used for structuring and presenting the content of the web 
pages of the project. 
 
 

 CSS 3 
This is the style sheet language used to enable the separation of presentation and 
content, including layout, colours, and fonts of the application. 
 
 

 Bootstrap 3 
Bootstrap is a free and open-source CSS framework directed at responsive, mobile-first 
front-end web development. This is used to develop forms of the application with 
responsive UI components such as buttons, navigations, dives and, etc.  
 
 

 jQuery 3.5.1 
jQuery is a lightweight JavaScript library that we can use in webpage development. 
Using jQuery makes it much easier to use JavaScript in the application. 
 

 
 

4.6 Summary 

  

This chapter refers to the implementation methodology of the proposed system. It includes the 
module interaction of the system, database design, and some of the major codes including the 
major operation of the project which used to develop the system.  
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5 CHAPTER – TESTING AND 
EVALUATION 

 

This chapter elaborates on the developed system’s evaluation procedure. Test plans, test cases, 
user acceptance test results were carried out to ensure that all the aspects of the system have 
been tested. 
 

5.1 Related Testing Types 
 

Testing of the project started at the development stage, and unit testing, integration testing, and 
system testing were carried out. User acceptance testing was conducted with the customer after 
completing the developer testing. (Pedamkar, 2020) 
 
 

 Unit Testing 
 

The individual component of each UI is tested to complete the unit testing of the project. This 
was completed during the development phase of the project by the developer. Unit testing is 
carried out during the development phase to identify the correctness of each component placed 
in each UI of the project. This was helped to find out errors of the individual components of 
each UI. 
 

 Integration Testing 
 

An individual module that was subjected to unit testing was tested by integrating. A top-down 
approach was followed. Errors can occur at the integration was able to find at the end of this 
test. 
 

 System Testing 
 

System testing is done in the fully completed system from the developer’s end. The purpose of 
the system testing is to test the client's expected requirement is fulfilled by the developed 
system. This was done after the unit testing and integrated testing. Errors that were not detected 
in the previous phase were also exposed by system testing. 
 

 User Acceptance Testing 
 

The secretary of the principal, the management assistant of the principal’s office, some of the 
grade headteachers, some of the class teachers were helped with the acceptance testing, to make 
it a success.  
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Along with the functional testing methods, it was able to provide an error-free system for the 
Nalanda college, to prevent the obstacle which could occur latterly. 
 
 
 

5.2 Test Cases  
 
Following table 5.1 refers to some of the test cases tested in the project. 
 
Test  
# 

Test Description Sample Input Values Expected Outcome 

1 Open the login screen and click 
on the login button 

UserName and password 
are blank 

An Alert should be shown 
saying UserName is required. 

2 Open the login screen and click 
on the login button 

With an invalid UserName 
or password 

An Alert should be shown 
saying UserName or password 
is incorrect. 

3 Open the login screen and click 
on the login button 

With correct username and 
password 

User should be redirected to the 
Home Page 

4 Open the login screen and click 
on the login in with the Google 
button. 

Login with a personal 
email  

An alert should be shown 
saying logged in email account 
does not have access to the 
system 

5 Open the login screen and click 
on the login in with the Google 
button. 

Login with school email 
which has access to the 
system 

User should be redirected to the 
Home Page 

6 Click on the user permissions 
menu 

None The system should list all the 
defined user permission and 
should be able to filter. 

7 Visit the create page and create a 
new user permission 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

8 Visit the create page and create a 
new user permission 

Enter an existing 
permission code 

Error messages should appear 
saying permission code already 
exists.  

9 Visit the create page and create a 
new user permission 

Fill out all the details and 
select a few menu items 

Should be able to save without 
an issue. 

10 Select permission, visit the edit 
page and modify some info 

Select some grades and 
menus 

Should be able to save without 
an issue. 

11 Select permission and delete it None The record should be deleted 

12 Click on the user's menu None The system should list all the 
defined users and should be 
able to filter. 

13 Visit the create page and create a 
new user 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

14 Visit create the page and create a 
new user 

Enter an existing username Error messages should appear 
saying the username already 
exists.  
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15 Visit the create page and create a 
new user 

Fill out all the details and 
select a few permissions 

Should be able to save without 
an issue. 

16 Select a user, visit the edit page, 
and modify some info 

Add some permissions Should be able to save without 
an issue. 

17 Select a user and delete it None The record should be deleted 
18 Click on the sections menu None The system should list all the 

defined sections and should be 
able to filter. 

19 Visit the create page and create a 
new section 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

20 Visit the create page and create a 
new section 

Enter an existing section 
code 

Error messages should appear 
saying section code already 
exists.  

21 Visit the create page and create a 
new section 

Fill out all the details Should be able to save without 
an issue. 

22 Select a section, visit the edit 
page, and modify some info 

Change description Should be able to save without 
an issue. 

23 Select a section and delete it None The record should be deleted 
24 Click on section heads menu None The system should list all the 

defined section heads and 
should be able to filter. 

25 Visit the create page and create a 
new section head 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

26 Visit the create page and create a 
new section head 

Enter an existing section 
head 

Error messages should appear 
saying section head already 
exists.  

27 Visit the create page and create a 
new section head 

Fill out with valid details Should be able to save without 
an issue. 

28 Select a section head, visit the 
edit page and modify some info 

Change dates Should be able to save without 
an issue. 

29 Select a section head and delete 
it 

None The record should be deleted 

30 Click on the grades menu None The system should list all the 
defined grades and should be 
able to filter. 

31 Visit the create page and create a 
new grade 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

32 Visit the create page and create a 
new grade 

Enter an existing grade Error messages should appear 
saying section code already 
exists.  

33 Visit the create page and create a 
new grade 

Fill out all the details Should be able to save without 
an issue. 

34 Select a grade, visit the edit 
page, and modify some info 

Change description Should be able to save without 
an issue. 

35 Select a grade and delete it None The record should be deleted 
36 Click on the grade heads menu None The system should list all the 

defined grade heads and should 
be able to filter. 
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37 Visit the create page and create a 
new grade head 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

38 Visit the create page and create a 
new grade head 

Enter an existing grade 
head 

Error messages should appear 
saying grade head already 
exists.  

39 Visit the create page and create a 
new grade head 

Fill out with valid details Should be able to save without 
an issue. 

40 Select a grade head, visit the edit 
page, and modify some info 

Change dates Should be able to save without 
an issue. 

41 Select a grade head and delete it None The record should be deleted 
42 Click on the extra activities 

menu 
None The system should list all the 

defined extra activities and 
should be able to filter. 

43 Visit the create page and create a 
new extra activity 

Mandatory fields are not 
filled out 

Error messages should appear 
under all the required fields 

44 Visit the create page and create a 
new extra activity 

Enter an existing extra 
activity 

Error messages should appear 
saying extra activity already 
exists.  

45 Visit the create page and create a 
new extra activity 

Fill out all the details Should be able to save without 
an issue. 

46 Select an extra activity, visit the 
edit page, and modify some info 

Change positions & 
achievements 

Should be able to save without 
an issue. 

47 Select an extra activity and 
delete it 

None The record should be deleted 

 

Table 5.1: Test Cases 

 
 

5.3 Test Results 
 

Table 5.2 refers to the actual test results of the above test cases. Additional test results of the 
developed system are attached in Appendix D.  
 
Test 
# 

Test Description Input 
Values 

Expected 
Outcome 

Result 

Login 

1 Open the login 
screen and click 
on the login 
button 

UserName 
and password 
are blank 

An Alert 
should be 
shown 
saying 
UserName is 
required. 
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2 Open the login 
screen and click 
on the login 
button 

With an 
invalid 
UserName or 
password 

An Alert 
should be 
shown 
saying 
UserName or 
password is 
incorrect. 

 
  

3 Open the login 
screen and click 
on the login 
button 

With correct 
username 
and password 

User should 
be redirected 
to the Home 
Page 

 
 

4 Open the login 
screen and click 
on the login in 
with the Google 
button. 

Login with a 
personal 
email  

An alert 
should be 
shown 
saying 
logged in 
email 
account does 
not have 
access to the 
system 

 

5 Open the login 
screen and click 
on the login in 
with the Google 
button. 

Login with 
school email 
which has 
access to the 
system 

User should 
be redirected 
to the Home 
Page 

 
 

Sections 
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6 Click on the 
sections menu 

None The system 
should list all 
the defined 
sections and 
should be 
able to filter. 

 
 

7 Visit the create 
page and create a 
new section 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

8 Visit the create 
page and create a 
new section 

Enter an 
existing 
section code 

Error 
messages 
should 
appear 
saying 
section code 
already 
exists.  

 

9 Visit the create 
page and create a 
new section 

Fill out all 
the details 

Should be 
able to save 
without an 
issue.  

10 Select a section, 
visit the edit 
page, and modify 
some info 

Change 
description 

Should be 
able to save 
without an 
issue. 
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11 Select a section 
and delete it 

None The record 
should be 
deleted 

 
Grades 
12 Click on the 

grades menu 
None The system 

should list all 
the defined 
grades and 
should be 
able to filter. 

 
 

13 Visit the create 
page and create a 
new grade 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

14 Visit the create 
page and create a 
new grade 

Enter an 
existing 
grade for the 
section 

Error 
messages 
should 
appear 
saying a 
grade already 
exists for the 
section.  

 
15 Visit the create 

page and create a 
new grade 

Fill out all 
the details 

Should be 
able to save 
without an 
issue. 

 
 

16 Select a grade, 
visit the edit 
page, and modify 
some info 

Change 
description 

Should be 
able to save 
without an 
issue. 
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17 Select a grade 
and delete it 

None The record 
should be 
deleted 

 
Grade Heads 
18 Click on the 

grade heads 
menu 

None The system 
should list all 
the defined 
grade heads 
and should 
be able to 
filter. 

Grade heads are loaded and can 
be filtered. 

Pass 

19 Visit the create 
page and create a 
new grade head 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

20 Visit the create 
page and create a 
new grade head 

Enter an 
existing 
grade head 
for a given 
period 

Error 
messages 
should 
appear 
saying grade 
head already 
assigned.  

 
21 Visit the create 

page and create a 
new grade head 

Fill out with 
valid details 

Should be 
able to save 
without an 
issue. 
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22 Select a grade 
head, visit the 
edit page, and 
modify some 
info 

Change dates Should be 
able to save 
without an 
issue. 

 
23 Select a grade 

head and delete it 
None The record 

should be 
deleted 

 
Section Heads 
24 Click on section 

heads menu 
None The system 

should list all 
the defined 
section heads 
and should 
be able to 
filter. 

 

25 Visit the create 
page and create a 
new section head 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

26 Visit the create 
page and create a 
new section head 

Enter an 
existing 
grade head 
for a given 
period 

Error 
messages 
should 
appear 
saying 
section head 
already 
assigned.  
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27 Visit the create 
page and create a 
new section head 

Fill out with 
valid details 

Should be 
able to save 
without an 
issue. 

 
 

28 Select a section 
head, visit the 
edit page and 
modify some 
info 

Change dates Should be 
able to save 
without an 
issue. 

 
 

29 Select a section 
head and delete it 

None The record 
should be 
deleted 

 
 

Extra Activities 
30 Click on the extra 

activities menu 
None The system 

should list all 
the defined 
extra 
activities and 
should be 
able to filter. 

 

31 Visit the create 
page and create a 
new extra 
activity 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

32 Visit the create 
page and create a 
new extra 
activity 

Enter an 
existing extra 
activity 

Error 
messages 
should 
appear 
saying extra 
activity 
already 
exists.   
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33 Visit the create 
page and create a 
new extra 
activity 

Fill out all 
the details 

Should be 
able to save 
without an 
issue. 

 
34 Select an extra 

activity, visit the 
edit page, and 
modify some 
info 

Change 
positions & 
achievements 

Should be 
able to save 
without an 
issue. 

 
35 Select an extra 

activity and 
delete it 

None The record 
should be 
deleted 

 
Class Promotions 
36 Click on the 

Student -> class 
promotion menu 

None The system 
should list all 
the defined 
class 
promotions 
and should 
be able to 
filter. 

 

37 Visit the create 
page and start 
processing a new 
class promotion 

From grade is 
not entered 

An error 
message 
should 
appear under 
the field  

38 Visit the create 
page and start 
processing a new 
class promotion 

Enter an 
existing year 
and from 
grade 

Error 
messages 
should 
appear 
saying a class 
promotion is 
already 
exists. 

 

39 Visit the create 
page and start 
processing a new 
class promotion 

Enter a valid 
year and a 
from grade 

Class 
promotion is 
created and 
students are 
displayed in 
edit mode 
with their 
promoting 
class 
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40 Visit the class 
promotions index 
page and select a 
drafted class 
promotion 

Go to Edit 
mode 

Eligible 
Students are 
displayed 
and are in 
edit mode 

 
41 Visit the class 

promotions index 
page and select a 
drafted class 
promotion 

Delete the 
class 
promotion 

Should be 
able to delete 
and a 
message 
should be 
displayed 

 
 

42 Visit the class 
promotions index 
page and select a 
drafted class 
promotion 

Go to Edit 
mode and 
change 
promoting 
class for a 
student 

Changes 
should be 
saved 
instantly 

 

43 Visit the class 
promotions index 
page and select a 
drafted class 
promotion 

Click on 
Finalize 

Confirmation 
dialogue 
should be 
displayed 

 
 

44 Visit the class 
promotions index 
page and select a 
drafted class 
promotion 

Click on 
Finalize and 
confirm 

The success 
message is 
displayed 
and status 
updated  

45 Visit the class 
promotions index 
page and select a 
finalized class 
promotion 

None Student 
details are 
displayed in 
read-only 
mode  

Table 5.2: Test Results  
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5.4 User Evaluation  
 

User evaluation was completed using google forms among users of the system. The evaluation 
form that was shared with the school administration is attached to figure 5.1 and 5.2. The 
evaluation form was shared with 15 users and only 13 responded during the period. User-level 
participation for the survey is as follows.  

 An office assistant for the Acting Principal – 1 User 
 Grade headteachers – 3 Users 
 Class teachers – 5 Users 
 IT teachers – 3 Users 
 Office assistant – 3 Users 

 
 
  

Figure 5.1: Survey - Google Form page1 
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Figure 5.2: Survey - Google Form page2 
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 Results of the Testing  
 
Figure 5.3 and 5.4 refers to feedback responses of the survey.  
 
 
  

Figure 5.3: Survey Responses Q1-3 
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Figure 5.4: Survey Responses Q4-8 
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5.5 Summary  
 

This chapter discussed the user evaluation process of the entire developed system as it is an 
essential process to proceed to get actual user feedback regarding their experience with the 
system.  

The next chapter will provide a detailed description regarding lessons learned, the future work, 
and a brief on the entire project. 
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6 CHAPTER – CONCLUSION 
 

A system implementation for student management and online timetable management was 
discussed by the principal of Nalanda College during the COVID 19 pandemic period, not to 
affect to school process and make the school process streamline with an online platform. As 
the school decided to use Google classroom as an online LMS, the implementing system 
needed to synchronize with the Google classroom. 

The system was needed to introduce mainly to increase the efficiency of the school 
administration by reducing their manual work. Also, they were looking for a solution for 
student index no duplication as well.  

The online timetable and online student attendance also need to be managed through google 
APIs as per the school requirement. The school management system needed to be managed the 
student from their admission to their graduation till the leaving certificate was generated as per 
the requirement. 

.Net technologies were selected to use in the development stage to fulfil the requirement of the 
project by considering its hosting and features. School had owned an azure cloud hosting 
feature and it was managed by another team of the school. As .Net was selected for 
development, SQL server management was selected as the DBMS tool of the project.  

The requirements were gathered by having several interviews with several kinds of users of the 
application at the requirement gathering stage when the project was initiated. The project used 
the incremental waterfall method as the SDLC methodology. After completion of the 
implementation, UAT was done by the school administrative offices. Also, to collect their 
feedback, an online survey was conducted and according to its comments the system was at a 
satisfactory level and it needed much more improvements as well. 
 

6.1 Lessons Learnt 
 

This was a great opportunity for me to apply the previously learned lessons to a practical 
environment. As the domain area was familiar for me, therefore it helped to gather business 
requirements easily and it broadened my horizons into understanding, how to map related 
business processes into a computerized system. 

In addition, this gave me an exceptional experience of being in a complete software 
development life cycle, starting from feasibility studies to the conclusion of the project. This 
project allowed getting extensive knowledge on several technical tools of every phase of the 
SDLC. 
 

6.2 Future Improvement 
 

The below-listed features are planned to add in the future to the newly built system as further 
improvements.  
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 School physical timetable management 
 Parental portal to get their child’s academic information and notifications 
 School interview process of grade 1 admissions  
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APPENDIX A – SYSTEM 
DOCUMENTATION 

 

This documentation is to help the system administrators who wish to implement and enhance 
this system, to install and configure the system from a technical perspective. The system 
documentation can be referred to if there are any changes to be made in the Daily Tasks 
Management System. To develop the system locally below software is required. 

 Visual Studio 2019 Community Edition 
 SQL Server Express 2019 

 

The device chosen to install the above software should meet the following minimum 
requirements of hardware and software listed on A.1. 
 

Supported Operating 
Systems 

Visual Studio 2019 & SQL Server 2019 will install and run on the 
following operating systems (64 bit recommended; ARM is not 
supported): 

 Windows 10 version 1703 or higher: Home, Professional, 
Education, and Enterprise (LTSC and S are not supported) 

 Windows Server 2019: Standard and Datacenter 

 Windows Server 2016: Standard and Datacenter 

 Windows 8.1 (with Update 2919355): Core, Professional, and 
Enterprise 

 Windows Server 2012 R2 (with Update 2919355): Essentials, 
Standard, Datacenter 

 Windows 7 SP1 (with latest Windows Updates): Home Premium, 
Professional, Enterprise, Ultimate 

Hardware  1.8 GHz or faster processor. Quad-core or better recommended 

 2 GB of RAM; 8 GB of RAM recommended (2.5 GB minimum if 
running on a virtual machine) 

 Hard disk space: Minimum of 800MB up to 210 GB of available 
space, depending on features installed; typical installations require 
20-50 GB of free space. 

 Hard disk speed: to improve performance, install Windows and 
Visual Studio on a solid-state drive (SSD). 
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 A video card that supports a minimum display resolution of 720p 
(1280 by 720); Visual Studio will work best at a resolution of 
WXGA (1366 by 768) or higher. 

Additional 
Requirements 

 Administrator rights are required to install Visual Studio. 

 .NET Framework 4.5.2 or above is required to install Visual 
Studio. Visual Studio requires .NET Framework 4.7.2 to run, and 
this will be installed during setup. 

 Internet Explorer 11 or Edge is required for internet-related 
scenarios. Some features might not work unless these, or a later 
version, are installed. 

 Running Visual Studio 2019 (Professional, Community, and 
Enterprise) in Windows containers is not supported. 

A. 1:Minimum Requirements 

 
Installing SQL Server Express 2019 
 

The steps to install SQL server express 2019 is as follows. 

1. Download the SQL Server setup from https://www.microsoft.com/en-us/sql-server/sql-
server-downloads 
Also, make sure to select the correct edition when downloading. Express edition is free 
and suitable for this system as shown in Figure A2. 
 

 
A. 2: SQL Installation-1 

 

2. To start the installation process, double-click on the downloaded setup. Administrator rights 
are required to install.  

3. Then the below screen will appear. Select “Basic” installation type. Refer Figure A.3. 
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A. 3: SQL Installation-2 

4. Specify the installation folder, choose your own or keep the default folder suggested by 
the SQL Server installer. 

5. Once the installation is completed, the below screen will be displayed. Please note down 
the connection string which will be required later. Now click on “Install SSMS” to 
install the SQL Server Management Studio which is useful for DB operations like 
querying data. 
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A. 4: SQL Installation-3 
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Install Visual Studio 2019 
 

The steps to install Visual Studio 2019 is as follows. 

1. Download the Visual Studio setup from https://visualstudio.microsoft.com/downloads/. 
Please make sure to select the correct edition when downloading. The Community 
edition is free and suitable for this system. 
 

 
A. 5: VS Installation-1 

 

2. To start the installation process, double-click on the downloaded setup. Administrator rights 
are required to install. This will download and start the visual studio installer. 

 
A. 6: VS Installation-2 
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3. Once installed, Visual Studio Installer will be started automatically. Please select the below-
highlighted options and continue with the installation. 
 

 
A. 7: VS Installation-3 

 
 
Setup the Student Information System 
 

The steps to set up the Student Information System are as follows. 

 

1. Open SQL Server Management Studio and login using Windows Authentication 
 

 
A. 8: Setup-1 
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2. In Object Explorer, right-click on Databases and select “New Database”. 
 

 
A. 9: Setup-2 

 
3. Provide a name for the Database and click ok. Please note down the given name. 

 

 
A. 10: Setup-3 
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4. Extract the source code to a folder and open the “StudentInformationSystem.sln” file 
from Visual Studio. 
 

 
A. 11: Setup-4 

 

5. Open solution explorer and locate the “dbNalandaContext.cs” file in 
“StudentInformationSystem.Data” project. Then set the ConnectionString 
which you noted down when installing the SQL Server. Then change the 
database name of that connection string from “master” to the given DB name in 
step 3. 

 E.g. 
Server=localhost\SQLEXPRESS;Database=dbNalanda;Trusted_
Connection=True; 

 
A. 12: Setup-5 

 

6. In Visual Studio open “Package Manager Console” by following the menu path 
Tools > Nuget Package Manager > Package Manager Console 

7. In “Package Manager Console”, set the default project to 
StudentInformationSystem.Data. Then run the below command to update the 
database. 

 Update-Database 



78 
 

 
A. 13: Setup-6 

 

8. Now run the application from Visual Studio. 
9. You will now get the login screen of the system. Please use the below default 

credentials to log in. You can change the credentials later from the system. 
 Username: Admin 
 Password: 1  
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APPENDIX B – USER 
DOCUMENTATION 

 

This documentation is to help system users of the school. All kinds of users can use this 
document for the first time using the system and in any process reference. 
 
User Guide for Admin 
 
Log in 
 

Step 1:  Use the provided username and the password in the first login. Once you logged in 
you can change the password. (User can either use google account to log in) 

Figure B1 refers to the steps of login of the system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 2: Once successfully logged in you will navigate to the screen shown in Figure B2.  

B 1: User Login 
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Create Section: 
 

Step 1:  Select Admin->Sections from the menu. (Refer Figure B3) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B2) 

*Created section details can be edited using the icon.  
 
 
 

 

 

 

 

 

 

 

 

 

 

Create Grade: 

Step 1:  Select Admin->Grades from the menu. (Refer Figure B5) 

Menu 
Section 

Shortcuts 

B 2: Save Sections 

B 3: Section on menu 
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Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B4) 

*Created Grade details can be edited using the icon.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Create Staff Members: 
 

Step 1:  Select Admin->Staff Members from the menu. (Refer Figure B6) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B7) 

*Created Staff Member details can be edited using the icon.  

*All mandatory fields need to be filled to save the record. 
 
 

 
 
 
 
 
 

B 5: Grades on Menu 

B 4: Save Grades 

B 6: Staff Members on Menu 
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Create Section Heads: 
 

Step 1:  Select Admin-> Section Heads from the menu. (Refer Figure B9) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B8) 

*Created Section Head details can be edited using the icon.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Capture a picture 
using the connected 

B 9: Section Heads on Menu 
B 8: Save a Section Head 



83 
 

Create Grade Heads: 
 

Step 1:  Select Admin-> Grade Heads from the menu. (Refer Figure B11) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B10) 

*Created Grade Head details can be edited using the icon.  
 

 
 
 
 
 
 
 
 
 
Create Subject Categories: 
 

Use the below steps to create categories of subjects. Use this before adding subjects. 

Step 1:  Select Academic-> Subject Categories from the menu. (Refer Figure B12) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save.  

*Created category details can be edited using the icon.  
 

 
 
 

B 11: Grade Heads on Menu 

B 10: Save a Grade Head Teacher 
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Create Subjects: 
 

Use the below steps to create subjects.  

Step 1:  Select Academic-> Subjects from the menu. (Refer Figure B13) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. 
 
 

 
  

B 12: Subject Categories on menu 

B 13:Subjects on menu 
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Create Grade Classes: 
 

Use the below steps to create grade classes before promoting students.  

Step 1:  Select Academic-> Grade classes from the menu. (Refer Figure B14) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B15) 

*Class optional subjects can be added using the button.  
 
 

 
 
 
 
 
 
 
 
 
Create physical Classes: 
 

Use the below steps to physical classroom details before promoting students.  

Step 1:  Select Academic-> physical classrooms from the menu. (Refer Figure B17) 

Step 2: Click the Create button to create a new section. 

Step 3: Fill in details and save. (Refer Figure B16) 

*Class teachers can be added using the button.  

*Added teachers can be deleted using the button in the list. 
 
 
 
 

B 14: Grade classes on menu 
B 15: Add details and save 
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Add teacher preferred subject details:  

 

Step 1:  Select Teacher-> Teacher Subjects from the menu. (Refer Figure B19) 

Step 2: Select the teacher from the “Teacher” option. 

Step 3: Add preferred subjects to the list using the button Once the subject is added it 
will autosave to the application. (Refer Figure B18) 

*Added subjects can be deleted using the button in the list. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B 16: Physical classrooms on the 
menu 

B 17: Create and save the physical classroom details 

B 18: Preferred teacher subjects on 
menu 

B 19: Save details 
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Add qualifications to teachers:  

 

Step 1:  Select Teacher-> Teacher Qualifications from the menu. (Refer Figure B21) 

Step 2: Select the teacher from the “Teacher” option. 

Step 3: Add preferred qualification using the button through the popup box opened.  

Once the qualification is added it will autosave to the application. (Refer Figure B20) 

*Added qualifications can be deleted using the button in the list. 

*Added qualifications can be edited using the button in the list. 
 
 

 
 
 
 
 
 
 
 
 
 
Add off-hours to teachers:  
 

Step 1:  Select Teacher-> Teacher off time from the menu. (Refer Figure B23) 

Step 2: Select the teacher from the “Teacher” option. 

Step 3: Add a time range with a date using the button through the popup box opened. 
(Refer Figure B22) 

Step 4: Once the date and time are added it will autosave to the application. (Refer Figure 
B24) 

 

Use to add subject details 
of the added qualification 

B 21:Teacher Qualification on menu 
B 20: Add qualifications with subject details 
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*Added times can be deleted using the button in the list. 

*Added times can be edited using the button in the list. 
 
 
 

 
 
 
 

  

Select 
date 

Select 
time 

B 23: Teacher off-time on menu B 22: Set date and time on popup 

B 24: Add offtimes for a teacher 



89 
 

User Guide for Grade-Head Teachers 
 
Log in 
 

Step 1:  Use the provided username and the password in the first login. Once you logged in 
you can change the password. (User can either use google account to log in) 

Figure B25 refers to the steps of login of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 2: Once successfully logged in you will navigate to the screen shown in Figure B26.  
 

 
B 26: Main Screen 

  
Menu 

Section 
Shortcuts 

B 25:User Login 
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Add a student to the initial class:  
 

Use the below steps to add students to the initial class once after admission.  

Do not use this for student promotional purposes. 

Step 1:  Select Student -> Admit student from the menu. (Refer Figure B27) 

Step 2: Select the current year using the “Year” option. 

Step 3: Select the admitting grade using the “Grade” option. (Refer Figure B29) 

Step 4: Click the button. 

 

*All pending new admissions will list down and the user will be able to select a class and 
complete the admission.  

Step 3: Select a class and click the button.  (Refer Figure B28) 

 
  

B 27: Admit new students on menu 

B 29: Select year and grade to admit 

B 28: Complete admission 
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Student class promotion:  
 

Use the below steps to promote students to the next grade level.  

Step 1:  Select Student -> Class Promotion from the menu. (Refer Figure B30) 

Step 2: Select “Create” for a new promotion. 

Step 3: Select promoting to year, from grade, and promoting criteria and click on the “Process” 
button. (Refer Figure B31) 

Step 4: Select the promoting class of each student in the list. (Refer Figure B32) 

Step 5: Click the “Save button”.  

 

*Created promotion details can be viewed using the icon.  
 
 
 
 
 

 
  

B 30: Class Promotion on the menu 

B 31: Select promoting details 

B 32: Completion of promoting 
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Student transfer:  
 

Use the below steps to transfer students to another class.  

Step 1:  Select Student -> Transfer student from the menu. (Refer Figure B33) 

Step 2: Select “Create”. 

Step 3: Fill in the data and click on the “Save” button. (Refer Figure B34) 

*Created student transfers can be viewed using the icon.  

 
 
 
 
 
 
 
 
 
 
 
Student extra activities:  
 

Use the below steps to add students’ extra activities.  

Step 1:  Select Student -> Student extra activities from the menu. (Refer Figure B36) 

Step 2: Select “Student”. 

Step 3: Add achievements and positions using the button. (Refer Figure B35) 

*Added achievements and positions can be deleted using the button in lists. 

*Added achievements and positions can be edited using the button in lists. 
 

B 33: Student transfer on menu 

B 34: Complete transfer 
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Create online classrooms:  
 

Use the below steps to add online classrooms.  Users can add more than one physical class into 
one online classroom. 

Step 1:  Select Online -> Online classrooms from the menu. (Refer Figure B38) 

Step 2: Select “Create”. 

Step 3: Fill in data and “Save”. 
 
 
 
 

  

B 36: Student extra activities on the 
menu 

B 35: Add achivements and positions 

B 38: Online classrooms on the menu 
B 37: Fill data 
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Create an online timetable:  
 

Use the below steps to add an online timetable for crated online classrooms. 

Step 1:  Select Online -> Online classrooms from the menu. (Refer Figure B39) 

Step 2: Select “Create”. 

Step 3: Fill in data and “Save”. 
 
 

  

B 39: Online timetable on the menu 
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APPENDIX C – MIS REPORTS 
 

Management reports are generated via the developed system for the decision-making purpose 
of the school. Principal, Grade headteachers, and teachers are privileged to generate reports 
through the system, and reports were designed upon their requests. 
 
 
Report 1: Online Sessions Summary by Grade 
 

The report in figure C.1 refers to the grade-wise online session summary including student 
participation. This report is accessible to the Principal and Grade headteachers. The report 
session data is generated for a given period by user selection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. 1:Online Session Summary Report 
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Report 2: Online Session Attendance 
 

The report in figure C.2 refers to the Online Session Attendance of each class. The report 
permission is granted to the Principal, Grade head, and Class teachers. This report can be 
generated for a given period in each class by the user selection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. 2: Online Session Attendance Report by Class 
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Report 3: Online Teaching Weekly Summary 

The report in figure C.3 refers to the weekly summary of online sessions of each grade. This 
report is accessible to the Principal and Grade headteachers. the report can be generated for a 
given period of given grade by a user selection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

C. 3: Online weekly summary report 
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Report 4: Students Term Wise Total Marks 
 

The report in figure C.4 refers to the Garde-wise student marks report. The Grade headteachers 
are permitted to this report access. The report can be generated by filtering the grade for a 
particular year. 
 

 
 
 

  

C. 4: Student Marks Report 
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APPENDIX D – TEST RESULTS 
 

Table D.1 refers to the test results with evidence for additional test cases of the developed 
system. 
 
Test 
# 

Test Description Input 
Values 

Expected 
Outcome 

Result 

Staff Members 
1 Click on the staff 

members menu 
None The system 

should list all 
the defined 
staff 
members and 
should be 
able to filter. 

 
 

2 Visit the create 
page and create a 
new staff member 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

3 Visit the create 
page and create a 
new staff member 

Enter an 
existing staff 
number 

Error 
messages 
should 
appear 
saying staff 
number 
already 
exists.  

 

 

4 Visit the create 
page and create a 
new staff member 

Capture new 
image 

The camera 
is switched 
on and 
should be 
able to 
capture an 
image. 
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5 Visit the create 
page and create a 
new staff member 

Fill out all 
the details 

Should be 
able to save 
without an 
issue. 

 
6 Select a staff 

member, visit the 
edit page, and 
modify some info 

Change 
address 

Should be 
able to save 
without an 
issue. 

 
7 Select a staff 

member and 
delete it 

None The record 
should be 
deleted 

 
User Permissions 
8 Click on the user 

permissions 
menu 

None The system 
should list all 
the defined 
user 
permissions 
and should be 
able to filter. 

 
9 Visit the create 

page and create a 
new user 
permission 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
10 Visit the create 

page and create a 
new user 
permission 

Fill out all 
the details 

Should be 
able to save 
without an 
issue. 
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11 Select user 
permission, visit 
the edit page and 
modify some info 

Uncheck 
some menus 
and grades. 

Should be 
able to save 
without an 
issue. 

 
12 Select user 

permission and 
delete it 

None The record 
should be 
deleted 

 
Teacher Preferred Subjects 
13 Click on the 

teacher subjects 
menu 

Select a 
teacher 

The system 
should list all 
the defined 
preferred 
subjects for a 
teacher.  

14 Select a teacher, 
click on the add 
button 

None A popup 
dialogue 
should be 
prompted. 

 
 

15 Select a teacher, 
click on the add 
button 

Select an 
existing 
subject 

Error 
messages 
should 
appear 
saying the 
subject 
already 
exists.  

 
 

16 Select a teacher, 
click on the add 
button 

Fill out with 
valid details 

Should be 
able to save 
without an 
issue.  

17 Select a teacher, 
click on the delete 
button for a 
subject 

None Delete 
confirmation 
message 
should 
appear.  

18 Select a teacher, 
click on the delete 
button for a 
subject and 
confirm. 

None The record 
should be 
deleted 

 

 

Teacher Qualifications 
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19 Click on the 
teacher 
qualifications 
menu 

Select a 
teacher 

The system 
should list all 
the defined 
qualifications 
for a teacher. 

 
14 Select a teacher, 

click on the add 
button 

None A popup 
dialogue 
should be 
prompted. 

 
 

15 Select a teacher, 
click on the add 
button 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields 

 
 

16 Select a teacher, 
click on the add 
button 

Fill out with 
valid details 

Should be 
able to save 
without an 
issue. 

 
 

17 Select a teacher, 
click on the delete 
button for a 
qualification 

None Delete 
confirmation 
message 
should 
appear.  
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18 Select a teacher, 
click on the delete 
button for 
qualification and 
confirm. 

None The record 
should be 
deleted 

 
 

Teacher Off Times 
19 Click on the 

teacher off times 
menu 

Select a 
teacher 

The system 
should list all 
the defined 
off times for 
a teacher.  

 
20 Select a teacher, 

click on the add 
button 

None A popup 
dialogue 
should be 
prompted. 

 
 

21 Select a teacher, 
click on the add 
button 

Mandatory 
fields are not 
filled out 

Error 
messages 
should 
appear under 
all the 
required 
fields. 

 
 

22 Select a teacher, 
click on the add 
button 

Fill out with 
valid details 

Should be 
able to save 
without an 
issue. 
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23 Select a teacher, 
click on the delete 
button for an off-
time 

None Delete 
confirmation 
message 
should 
appear.  

 
24 Select a teacher, 

click on the delete 
button for off-
time and confirm. 

None The record 
should be 
deleted 

 

 
 

D 1: Additional Test Results 

 


