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Abstract 

Preparation for exams and other material can take a very long time for professors 
and instructors. Making it easier for professors to help their students and for students to 
help themselves will allow for more material to be taught if some of the preparation time 
is minimized. Easy access to information would benefit the lives of both professors and 
students. The goal of this paper is to create a website that professors and students, 
alike, can use to easily obtain information about computer science. This will focus 
mainly on assistance for professors, as this website will allow for easy creations of study 
guides and exams to provide to students. 

The purpose of this website is to aid professors and students by making the 
process of creating exams a faster experience for instructors of computer science 
courses. This application will consist of a database that contains various types of exam 
questions that the user can add to. The user can search for questions in the database 
based on certain parameters that they enter on a search page. From here, the site 
sends that data over through the database and retrieves the necessary data. This data 
is then displayed to the user in the form of questions--numbered in a list going down. 
Each question can be clicked and if it is, the display changes to view the specific 
information of that question; for example, the answer, the tags to search for other 
questions, and a way to add that question a list of questions to create an exam. The 
user will also be able to input their own questions, where they would type in their own 
question, the answer to the question, and check all the tags that pertain to that question. 
This question will then get added to the database, where it will become available to be 
searched. With questions added to a ‘shopping cart,’ users will be able to pick and 
choose which questions they actually want, which will then be finalized into an exam 
pdf. 

 

Home Screen 

 The site will start at a home page that introduces the user to the concepts of the 
website, like the purpose of the website, and some general overview of how to navigate 
the site. At the top are navigation links for the user to click on that will take them to other 
pages to view information: the search page, their shopping cart, and a page to submit 
questions. It also advises the user to create an account on the site, as some of the 
features do not work unless they are logged in. 

 



 

 

Figure A: the prototype home page that was created at the beginning of the project. 

 

Figure B: The final home page screen, complete with UI and remaining links. 

 

 

Logging in & Registering 

While there could still be certain features to fully utilize the inclusion of accounts, 
this site keeps track of all of the users that have visited the site, so long as they create 
an account. This information is stored in the SQL database (more detail is given later in 
the document) and when asked to login, the site takes the user’s input, and sends it to 

 



 

the database via an ajax call, checks to see if their information is correct, and acts 
accordingly. 

Currently, the only feature that requires the use of an account is the shopping 
cart. Without logging in, it is possible for the user to browse through the various 
questions that are in the database, but if they want to save any question or create an 
exam, they will need to be logged in. 

 

Figure C: The final login screen for users to access the ‘create an exam’ feature. 

 



 

 

Figure D: The final register screen, where users can create an account for the site. 

 

Searching 

 The search page starts with a form with multiple search queries and parameters 
that the user can click to specify the type of questions that they want. This includes what 
programming language they are looking for, the number of questions they would like, 
and how long they expect the question would take to be answered, or a specific 
question using a keyword search. Once the user hits “Submit,” the site searches 
through its database for questions that match the parameters the user chose, using an 
ajax call and asynchronously retrieving the data. It then displays all those questions. 
The user can click on each question and it will display the full question information in 
another box off to the side. This displays more details on the question that they chose, 
like the answer to the question and the tags of traits of that question. From here, the 
user can choose to go back to the list of questions or add this question to their cart, 
which will be a collection of all the questions that they would like on their exam. 

Searching begins through an asynchronous call to the database. Whatever 
parameters that the user specifies affects how it is searched in the database using SQL 
statements. After retrieving the data, the questions are then displayed in their own 
boxes that are clickable. Once clicked, another asynchronous call is completed that 

 



 

retrieves all the data about a specific question. From here, the user can add this 
question to their own shopping cart, or even delete any question that they don’t want in 
the database anymore.  

 

Figure E: The prototype screen created at the beginning of the project, where the questions would be 
displayed. 

 

Figure F: The prototype screen created after the user clicked on a specific question. 

 



 

 

Figure G: The final project screen that displays the questions. 

 

 

 



 

Figure H: The final screen that displays all the information about the question once the user has clicked 
on one. The box that the question appears in also becomes highlighted whenever the user hovers over it 
to signify that it is clickable. 

 

 

Shopping Cart 

 The shopping cart page consists of all the questions that the user chose to be 
there from the search page. This page can only be accessed if the user is logged into 
an account. From here, the user will be able to remove any questions that they don’t 
want or “create their exam,” which will just list all of the questions in their shopping cart 
in order for them to print it out. 

There is also a feature that involves reordering the questions in any way that the 
user wants. This is important because the order that they appear on the screen will be 
the order that they appear on the exam page when it gets transferred to a pdf. 

The shopping cart, like many pages of the site, uses an asynchronous call to the 
database and retrieves the data that was put in it when the user was browsing the 
Search page. From here, the data is displayed in the order that it appears in the 
database. This is why there is the option to reorder them because, otherwise, they 
would appear in the order that the user put them into the shopping cart. The user also 
has to click the “Save question order” button for their changes to actually take place in 
the database. 

On the shopping cart page is also the option to convert the question into a pdf. 
The user can input a title for their exam, as well as any instructions that go along with it. 
Once the user is satisfied with their ‘exam preview,’ then they can click the “Convert to 
PDF” button, and then a pdf of the exam questions will be downloaded onto their 
machine. 

 



 

 

Figure I: The prototype shopping cart for a specific user. 

 

Figure J: The final product of the shopping cart, complete with instructions and ways to convert to pdf 
format. 

 

 

 

 



 

Adding Questions 

 The “add a question” page has another form for the user to fill out. The user will 
need to input a question and answer for what they want to be added to the database. 
They will also need to select tags, from a list of tags, that match the question as much 
as possible to make it possible for the question to be searched for. 

This feature also supports markdown, which is a format that is widely used in 
HTML. This affects how the question is layed out, in terms of font and spacing. 

 

 

Figure K: The prototype ‘add’ page from the beginning of the project. 

 



 

 

Figure L: The finished ‘add’ page with complete UI. 

 

 

Database 

 As for the database, there will be multiple tables: one for the users of the site, 
one for the questions to choose from, and one for the user’s shopping cart. The User 
table will consist of a username and password. When the user inputs this information to 
login, the site will check the database for the username and matching password and 
grant or deny access.  

The questions table will consist of the question id number, title of the question, 
the actual question, its solution, a hint for the solution,  the category of question (python, 
java, etc.), the difficulty of the question (on a scale from 1 to 10), the length of the 
question, and what kind of question it is (fill in the blank, multiple choice, etc). Each 
variable’s data type is shown in the database diagram below (Figure M).  When the user 
searches for a question on the search page, the site will use that information and 
access the database, where it would find matching criteria.  

The shopping cart table will hold all the data for a specific user’s shopping cart. 
This will include the username of the user, and the question id for the question they 

 



 

have added. As shopping carts generally empty and refill, the database will do the 
same, with inserting and deleting rows in the table.  

 

 

 

 

 

 

 

 

 

 

 

Figure M: The XML diagram for the tables that are used in the database. 

 

 

 

 

 

 

 

 

 

 



 

Database Code 

CREATE  TABLE  Users  ( 

  username     VARCHAR ( 255 ), 

  id           INTEGER          AUTO_INCREMENT  PRIMARY  KEY , 

  password     VARCHAR ( 255 )  

); 

CREATE  TABLE  Question  ( 

  title        VARCHAR ( 255 ), 

  id           INTEGER          AUTO_INCREMENT  PRIMARY  KEY , 

  user_added   VARCHAR ( 255 )    REFERENCES  Users (username), 

  question     TEXT , 

  solution     TEXT , 

  hint         VARCHAR ( 255 ), 

  language     VARCHAR ( 255 ), 

  difficulty   INTEGER , 

  time          INTEGER ,  

  category     VARCHAR ( 50 ) 

); 

CREATE  TABLE  ShoppingCart  ( 

  username     VARCHAR ( 255 )    REFERENCES  Users (username), 

  questionid   INTEGER          REFERENCES  Question (id), 

  PRIMARY  KEY (username, questionid)  

); 

 

 



 

 

This code creates the database using SQL. Each table has a ‘primary key’ that 
indicates the variable that we can use to access that data without fear of getting the 
incorrect row of data. Tables that include ‘foreign keys’ (using ‘references’) use variable 
in those tables that are references to other tables; so, it uses the same value of that 
other table to expand on the data associated with that variable.  

Whenever another user is added to the database, their information will be added 
to the ‘Users’ table. The database will then keep this same user to add to the other 
tables. When the user wants to create any new questions, the database will include the 
user that created the question, as well as, the question itself. The user’s shopping cart 
will hold multiple questions of the user’s choice; the reason that it is a separate table is 
to keep track of multiple users if multiple users are using the site at the same time. 

The site is currently live as of May 2020; however, due to monetary constraints, 
the site will be taken down after 1 month, so sometime in June 2020. The site can be 
accessed at the following link: http://104.210.45.14/view.php 

Although the site will not be live for very long, the code for the site will always be 
kept in a GitHub page. Because the code of the entire site is multiple pages long, it 
would not make sense to have all the code in this document, so all the code for the site 
is compiled on a GitHub page that can be found here: 
https://github.com/gjvasquez/HonorsThesis 

 

Future Work 

Because of time constraints, there are a couple of features for the site that we 
wanted to add but couldn’t. One feature was the ability to edit questions while they were 
being searched. How this would have been implemented was: after the user clicks on a 
question and it brings up all the information about that question, there would be another 
button to click that would enable editing. After any changes, the user would submit 
them, and that would send an SQL ‘Update’ command to the database to change the 
question. 

Tying in with this, there is currently a way to delete questions, but when the user 
does, it would delete questions from the entire database, which would affect any other 
users’ ability to view that question. For the future, this could be changed to be more of a 

 



 

hiding effect, where a question can be hidden from one user, but can still be visible by 
others. 

It would also be good if there was a feature to keep track of previous exams, like 
being able to pause exam creation and come back to it, or to switch to other exams. 
This could also be done using an ‘Exam’ table in the database that would assign each 
exam an id and match it to the user. There could be a separate page that would include 
all of their previous exams. 

One small bug is currently in the project that I could not figure out how to fix. It 
involves the creation of the pdf. While the actual creation of the pdf works, and it gets 
downloaded to the machine of the user, it would be nice to have a preview of the pdf 
before it gets downloaded. Also, the spacing of the pdf is not currently completed; the 
questions are displayed in a paragraph format, without leaving enough room for any 
answers. With more time and understanding of the pdf package that was used, this 
could be resolved. 

 


