
Abstract— a paperless web application will store and retrieve a 

student’s work-hour information at the Center for Community 

Action and Research within a safe and secure environment. 

This new system replaces the previous laborious paper forms 

with an efficient and easy-to-use website for all user types. 

There are two major components of the system, the frontend 

and the backend development. The frontend is a user-friendly 

web interface developed in PHP to make access to a student’s 

information quick and secure. The backend consists of a 

database to increase efficiency in storage, retrieval, processing, 

and editing of collected data for the center. The resulting system 

provides a more efficient and secure paperless database system 

compared to the previous unsecured and inefficient paper 

system. 

Key terms— Database, graphical user interface, MySQL, PHP, 

RDMS, system design, web application development 

I.  INTRODUCTION 

A. Background 

For more than two decades, the Center for Community 

Action and Research (CCAR) has supported civic 

engagement, social responsibility, and reciprocal partnership 

with the community, resulting in enriched learning for 

positive change. Housed within the Dyson College of Arts 

and Sciences, the CCAR's programs serve the entire 

university through curricular and co-curricular initiatives, 

coordination of national civic engagement programs, and 

support of ongoing community partnerships. 

The current system utilized by CCAR is a paper form 

submitted by students to log their hours. The approval 

process is cumbersome. The student must deliver their forms 

to the community supervisor for approval. Once this 

approval is obtained, the student delivers the form to their 

instructor for approval and credit toward their course. 

Finally, the instructor delivers the approved form to the 

CCAR for manual data entry into an Excel spreadsheet. The 

CCAR uses this spreadsheet periodically to track overall 

hours served by the student body for various community 

organizations. 

The current system puts the majority of the labor on the 

student to complete the form and obtain approvals. The 

manual process has several disadvantages, such as: 

1) Manual data entry required by the CCAR

2) Data redundancy. Students may call a community

by multiple names, thus the spreadsheet may have

different name entries for the same community.

3) Limited capability of the current spreadsheet to

connect and sort data.

B. Objectives 

The purpose of this work is to find an accessible, efficient, 

and effective way for: 

1) Students to confirm required community hours.

2) Community partners to confirm hours with minimal

effort.

3) Instructors to review and access approvals.

4) The CCAR to run reports on who and where

students have completed their hours.

5) Require CCAR administrator approval for addition

of new community names to the database.

We seek to create a system by which Pace student volunteers 

can log their hours electronically and get them approved by 

the community supervisor. Additionally, the system will 

simplify data input and retrieval processes for the CCAR. 
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C. Literature Review 

Our goal is to develop a uniform coding protocol for query 

accessible through a user-friendly web interface.  

We aim to create a web interface where users can access 

relevant data efficiently and without error. One model we 

looked at was “Development of Web-based Examination 

System using Open Source Programming Model”, written by 

Olalere A. Abass, Samuel A. Olajide, Babafemi O Samuel 

[1]. This provided a basic idea how to build our system.  We 

chose to follow stages outlined in the paper written by 

Lucian-Ionel Cioca, Marius Cioca and Adrian Cioca, “Three 

stages are required for the implementation of this system: the 

installation and configuration of the product/application; 

training for the efficient use of the product; and creating a 

user's guide focused on both application management and on 

the client [4].”  

Based on the characteristics of good programming practices 

that reduce maintenance and modification costs, we followed 

the High Cohesion and Low Coupling Principles [9]. This 

implies that without doing analysis and system design prior 

to coding, one is likely to end up with a program that is 

overly coupled and has low cohesion. Therefore, we made 

some sketches and prototypes to synthesize the customers’ 

requirements and develop the features before coding. We 

followed the double diamond model [5]: Discover-insight to 

the problem; Define-the areas to focus upon; Develop-

potential solutions; Deliver-solutions that work. For the 

graphical user interface, based on the customers’ 

requirements, we will keep it as simple as possible while still 

making it user friendly. “By simplifying the layout, there will 

be fewer elements, and overall, less, but more meaningful 

content [9].”  We have four user types for this system: 

students, instructors, supervisors and administrators. 

Regarding the user experience, a navigation menu will make 

it easy for users to locate the correct page. All the users will 

login through the same login menu on the home page. After 

they logged in, each of them has access to different pages 

which then accesses the backend database in different 

capacities that relate to each other in a sequence. 

D. PHP and MySQL 

[3] PHP is an open source, cross platform, server-side, 

HTML-embedded scripting language used for creating 

dynamic web content. On the Linux platform, PHP provides 

the a reliable and complete equivalent to ASP. A recent [6] 

Netcraft survey indicates that over 1.5 million sites use PHP. 

One of the strongest features of PHP is its support for a wide 

range of databases. PHP is compatible with all popular web 

servers, and can be integrated into the Apache server, the 

most popular web server on the Internet (58% of websites 

according to Netcraft statistics). [2] MySQL is one of the 

world’s primary databases. It is open source, reliable, 

compatible with all major hosting providers, cost-effective, 

and easy to manage. Many organizations are leveraging the 

data security and strong transactional support offered by 

MySQL to secure online transactions and enhance customer 

interactions. However, enterprises using MySQL are 

presented with several challenges when their apps 

experience exponential growth and they need additional 

scale. We decided to use MySQL for similar reasons and its 

regular high performance on its benchmarks even in its 

community edition [8]. 

II. METHODOLOGY

For scripting the webpage, we are using PHP with the 

combination of HTML and CSS. In conjunction with these 

scripting languages, the database will be implemented using 

MySQL. The development kit needs PHP, MySQL, a PHP 

editor and Apache Server with JDE. We installed JDE from 

oracle, and used XAMPP, a free, easy to install Apache 

distribution containing a package of PHP, MySQL, and 

Apache HTTP Server. For the PHP editor, we used JetBrains 

PhpStorm, a commercial, cross-platform IDE for PHP built 

on JetBrains’ IntelliJ IDEA platform. PhpStorm Provides an 

editor for PHP, HTML and CSS with code analysis, error 

prevention and automated refactoring for PHP code. It 

includes a full-fledged SQL editor with editable query 

results. 

The Communication Methodology is used to research, 

create, and execute a communication plan for our effort that 

targets key audience groups. These audiences can include the 

University, faculty, staff, students, and more. We have 

developed a strategy to help our team mates work as a unit 

in order to reach a common goal, overcoming the challenges 

of the past efforts, along with the challenges of coming 

together as a team with one goal in mind. As a team we are 

organized by communicating daily, via E-mail, group 

discussion on the black board or by WhatsApp. Once a week 

we communicate via phone conference to share our progress 

and codes working in tandem with each other.  

For our work, figure 1 displayed the home page we created 

and Figure 2 displayed the sign up page we created. The 

system that we created allows users to log in through the 

home page as either students, instructors, supervisors or 

administrators. Because of the unique username patterns for 

each user type, it makes it easy to specify which table to 

search for the username password combination. It allows for 

dynamic updating of the webpages created and grant or deny 

access based on user type and associated privileges. After the 

verification of the user’s authorization, the user’s 

information will be in the database and they will have access 

to certain forms and pages depending on the user type. The 

login system is complete with a strong password regex 

pattern, and hashed password in the database to prevent easy 

viewing. The user will enter their user ID and password and 

then click Log in to log on to the system. Users have 

permissions granted to them according to their authorization 

status, so administrators and web users can have different 

access to Student’s records. 
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Fig. 1.  This figure shows the user login screen. 

Fig. 2.  This figure is the sign up page we created. It allows users to sign up 

as either students, instructors or supervisors. 

Fig. 3.  This figure shows the sign up page for new student users. 

Students will constitute the majority of the registered users. 

When they log in, the home page will change from the initial 

one seen, to a new one that will be different for each user 

type. The format is largely the same for each user, a welcome 

menu that greets the user based on their entered name, and 

buttons corresponding to the different functions each user 

has. An example of this is shown in figure 4, which displays 

the menu for the student user type. For students, the system 

they will have an option to submit a new community service 

form, as seen in figure 6. As well as an option to view all the 

forms they have submitted, which is shown in figure 5. The 

information displayed to the student here will be updated 

dynamically based on the retrieved session University ID 

which will be their unique University ID (UID) that is 

entered when they log in. Therefore, each student can only 

see the forms they filled out and no other student’s forms. In 

this form they will see the date of service, description, hours 

submitted for that date, whether the submission has been 

approved or is still pending, as well as a view of the total 

approved hours. This will assist the student in keeping track 

of their volunteer hours’ status relative to course 

requirements. Additionally, since the unique UID is tied to 

the login of each user, students will not make the error of 

entering their hours under another students UID. 

Fig. 4. This figure shows the main page for successful signed up students, 

after logged in. 

Fig. 5. This table displays the users submitted forms, whether they are 

approved or not and the total completed hours for that user. 
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Fig. 6. This figure shows the fields the students need to fill out for the form 

they submit. 

For the supervisor pages we created, it will only be viewable 

by a logged in and approved supervisor. They will be able to 

see the main information of their students’ forms, including 

student name, date, and hours completed, etc. Besides this 

function, they can also select a specific form and approve it. 

Fig. 7. This figure shows supervisors can view the forms their students 

submitted, and have the ability to approve specified forms.

For the administrator pages, as displayed in figure 8, they 

have more privileges and authorities to access and approve 

data. They can create new administrators, view all data 

sorted by fields, and approve submitted data where needed. 

One example as shown in figure 9, displays how 

administrators can approve the communities submitted by 

students.  

Fig. 8. This figure shows the page after the administrator logged in. 

Fig. 9. This figure is an example of the various functions only the 

administrator has the authority to perform. 
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The basic flow of information following form submission by 

the student is shown in figure 10. For instance, if a new 

community is introduced it requires administrator approval.  

Fig. 10. This figure demonstrates the flow of information after the student 

submits a form for approval. 

We also created a table that will link the supervisors with 

related students and vice versa. This will allow the logged in 

supervisors to retrieve the related forms based on students 

who submitted forms with them as their supervisor. This will 

allow an easy way for supervisors to see relevant forms and 

approve or reject them based on validity. This is the general 

flow of how the page will be set up from the user and 

supervisors perspective. There is also an administrator view 

that is able to see the entire database to obtain valuable data, 

statistics, and trends which can be used to improve the 

program and provide valuable insight for the future.  

After the user has completed his or her task, they can then 

logout and it will end the session and go back to the default 

homepage. The application will be simple in nature but 

provide a valuable resource that should be able to cut the time 

spent processing paper forms significantly. 

Figure 11 shows the error page if user does not submit the 

form properly. We used the PHP function “preg_match” to 

see if the inputs followed a certain regex pattern. For 

example, for UIDs, the pattern must be an upper or lower 

case “U” followed by eight numbers. We also used other 

functions such as the “is_numeric” function to check that 

fully numeric inputs did not contain characters and the 

“FILTER_VALIDATE_EMAIL” to ensure that emails 

entered were in the proper format.  The combination of the 

regex patterns and the built in PHP functions made the 

validation used in our application robust and prevents 

incorrectly formatted data from entering the database. 

Fig. 11. This figure demonstrates the error messages a student will see if 

they fill the fields incorrectly during form submission. 

In addition, based on the feedback from the CCAR faculty, 

we added a “Pace white pages” link beyond the “instructors 

first name” field. This way, the students that might not 

know their instructors’ first name or how to spell it properly 

can easily click the link to check, and ensure that they are 

entering the information regarding their instructor correctly. 

“The complete set of tables designs for database is called the 

database schema. It is an akin to a blueprint for the database 

[10].” Our goal is to demonstrate the procedure of 

configuring the schema and database using MySQL in order 

to provide the building structure for data entry, query, editing 

and reporting functions. The frontend user will be provided 

with the interface to enquiry the database on the fields 

defined in table I. 

D4-1
D4-1

D4-5



Table I. This table illustrates all the initial fields contained within the 

database. 

Fig. 12. The Entity Relationship Diagram of the seven database tables and 

how they link to each other. 

“There are three kinds of update anomalies need to be 

avoided: modification, insertion, and deletion anomalies 

[10].” There are several many-to-many relationships 

possible in our database, such as students to courses and 

students to supervisors. To avoid creating a table-inside-a-

table, we separated the database logically into multiple tables 

in an attempt to eliminate the potential for update anomalies. 

The relational diagram displayed in figure 12 shows 7 tables 

in total. Each table has a primary key as a unique ID. This 

figure shows that we divided and cataloged them into seven 

parts based on the initial fields. For some parts that already 

have a unique ID, we used the existing one. For example, 

students’ Pace Unumber, and course CRN. For the other 

parts that do not have a unique ID, the database will generate 

one. 

For our database we created seven tables, the seven tables 

are: 

1) Supervisor: Contains supervisor’s name, phone

number, and email address.

2) Course: Contains CRN, course title and course

number.

3) Community/organization: Contains the name of the

community/organization.

4) Instructor: Contains instructor name and email

address.

5) Student register: Contains student name, phone

number, address, and pace email.

6) Student form: Contains the date(s) of service, time

in, time out, total hours, brief description, and

approve by the supervisor or instructor.

7) Student-Supervisor relational table: This table is

used to link students with their related supervisors

and vice versa

For example, when the student first fills out the form, the 

query will insert their unique session data identifier into the 

database along with the information they entered into the 

form. This information will also be linked to their related 

supervisor, and instructor. Students will then be able to 

retrieve their forms based on identifier values in the database. 

Using the student supervisor relational table, supervisors will 

be able to see the forms their volunteer students submitted, 

and approve it. By approving it, they will change the value 

stored in the student form, in the column “is-approved”, to 

one that indicates the form has been approved. By using the 

session data, students will not have to fill out the personal 

information each time they submit a form. 

The administrators will have special access to approve and 

view all data. Supervisors and instructors will have to be 

approved by administrators before they will be able to 

approve any student forms. As well as administrators can 

approve new communities submitted by students. These 

approve functions will serve to ensure that data entered by 

students is correct and not fabricated in an attempt to approve 

their own hours for a fictitious community. New 

administrators will only be able to be created by an existing, 

logged in administrator to ensure that students or 

unauthorized users cannot create an administrator account, 

unless they are accompanied by an existing administrator and 

have been verified to have these account capabilities.  

III. RESULTS
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The CCAR at Pace University has an ever-increasing role 

assisting community partners. One way to help increase that 

role is creating a safe database, to store data electronically. 

The switch to electronic storage and filing systems has 

become increasingly strategic and more important with the 

growth of technology.  

For our results, we have been able to configure a basic 

database that can have forms inserted through our PHP 

webpage. We have been able to insert into each table of our 

database, with data that is properly escaped and validated as 

well as select and display forms from it. We also have been 

able to store session ID to the student submitting forms so 

that all the forms submitted by a certain user are linked and 

can be easily referenced back to that user. We have created a 

login system through PHP and MySQL that has password 

verification as well as the passwords are “hashed” when 

stored to be more secure. We also have incorporated a strong 

password Regex pattern that requires at least eight 

characters, an upper and lower-case character, a number and 

a special character.  

We also were able to separate the user types. Students can 

create an account by using their UID, which is a university 

given ID for Pace Students. Supervisors can create an 

account by using their email. Supervisors need to be 

approved by administrators to ensure that even a falsely 

created supervisor account will not have the ability to 

approve forms. Instructors have also been given the same 

privileges. Administrators are only able to be created by an 

existing administrator. There is an initial administrator 

account created for purposes of setup to create accounts for 

new administrators within the CCAR. Administrators also 

have additional features, such as the ability to search the 

forms based on UID number, as they will have the most 

information to look through. This creates an easy way for 

administrators to look up data that may have been falsely 

entered into the database to account for any potential 

unforeseen linking errors between students and related 

instructor or supervisor.  This allows us to ensure that data is 

being validated by approved individuals and allows for an 

easy process to ensure data veracity. 

During our work, we found a few difficulties. Building our 

database was more complicated than we anticipated. Because 

the instructors’ tables are tied to the course table, and there 

can be multiple instructors for one course. When we invoke 

the instructors table primary key to check whether the row 

matches to that specific key, there will be a chance to match 

multiple rows in the course table. We are still in the process 

of learning and optimizing our database to adhere to best 

practices and maximize its speed. 

IV. CONCLUSION

Our task was to develop an online database used to store and 

verify students’ volunteer data through an online web portal. 

To do so we conducted research to see what languages and 

methods we should use to achieve this. PHP was selected as 

the webpage language as it is server side, which is more 

secure with sensitive data, and its free and easy to implement. 

For our database management system, we used MySQL as it 

was one of the fastest, and it is open source and has a native 

connection to PHP. Our study shows an example of using 

these two languages together to create a simple but effective 

way of storing forms that can be potentially used by smaller 

organizations that are still using a paper based system for 

data storage. This application makes it much simpler for all 

involved in the process as it can store and submit data at the 

same time, approve within the application without requiring 

physical meetings, and is a straightforward way for 

administrators to view the submitted data. 

We are currently able to have students, instructors, 

administrators, and supervisors log in and the page options 

will change dynamically depending on the user type. All user 

types have different options and functions that they can 

perform. Students can submit their volunteer verification 

forms and view their previously submitted forms and see if 

they are approved or still pending. Supervisors can see all the 

forms that were submitted by the students that are associated 

with them and select and approve from within the page, 

which will reflect in the database as well. Instructors will 

have the same functions as supervisors, in case supervisors 

are unable to approve forms. The administrator can add new 

administrators, verify data, and view all available data.  

Our application is currently on a staging server for Pace 

university, going through the last steps of error testing and 

debugging by our team and the CCAR faculty. This step is 

being done in conjunction with the Pace web service team, 

who are helping facilitate this process. Once this step is 

complete and our clients are happy with the program that we 

have, it will then be able to begin the deployment process 

onto the production server to be used by the CCAR as a 

replacement to their current paper based system.   

To improve our application, we can add features to make it 

more convenient for the users, such as email notifications, or 

some other form of notification when a form has been 

submitted or approved. Allowing users to edit previously 

submitted data for some fields, such as their addresses or 

contact information in case they moved or changed phone 

numbers. We can also include the function to export data to 

an excel file. Improvements can be made to the style and user 

interface of the page. Additionally, we could include more 

ways to sort the data as well as additional search functions. 

Our system is completely made with open source programs 

and languages, making it easy to expand and improve upon 

by other developers or IT personnel. This also makes it easy 

to apply to other systems as the cost will be very low and the 

performance will be comparable to that of larger applications 
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and services. As smaller organizations tend to not need the 

extra space and features provided by said applications, our 

program becomes a viable and simple option for small 

organizations such as the CCAR.  
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