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1.2 Introductory Materials

1.2.1 Abstract
Defining the general problem area: 

Equation-based courses such as physics and calculus are currently unable to use ClassNet because only text-based questions, such as multiple choices and fill in the blank forms, are supported. Ecademy will allow equation-based courses to use the Internet-based course management. 

Defining the specific problem area:

What is the method or algorithm that can be used to find a match between a student’s equation and the equation provided by an instructor?

A brief description of the solution approach used: 

The solution used to solve this problem entails the implementation of an equation evaluator and an answer judger.  Our team plans to tokenize the equation (a string), and determine which type (operand, operator, or other) each token is associated with.  Next, the equation will be evaluated.

1.2.2 Definition of Terms 

Tokenize – Divide a string of words into its constituent parts (words). 

Token – A single operator (+, -, *, /, etc.), operand (5, 1.2, x, etc.), or special function (sqrt(), pow(), sine(), etc.).

ClassNet – An internet based course manager, which handles many basic course activities.  ClassNet is the predecessor to Ecademy.

Ecademy – An internet based course manager that will replace ClassNet as the internet based course manager at Iowa State University.  Ecademy will incorporate many additional features beyond ClassNet, including equation based questions.

Applets – Java applications that run on the user’s computer.

Servlets – Java applications that run on the server.

XML – XML stands for Extensible Markup Language.  XML is a computer language designed to describe how things are related to each other and how to describe them.

HTML – HTML stands for hypertext markup language.  HTML is a computer language designed to allow text representation on a website.

JDK – JDK stands for Java Development Kit.  The JDK will be the compiler for this project.

Hash Table – A part of Java functionality that allows the programmers to store an object and an association in a particular location for retrieval later in the program.  If the programmer accesses the object, then the association will be used. 

Vector – A part of Java functionality that allows the programmers to store objects in a particular location for retrieval later in the program.

1.3 Project Plan

1.3.1
Introduction


General Background

Iowa State University currently uses ClassNet to take tests, quizzes, and do homework over the internet.  In fact, last spring 3000 Iowa State students in 130 courses used ClassNet to learn.  Over the next few years, these numbers are expected to increase dramatically by adding more classes to the web and because of the convenience of learning on the web.  

Ecademy is projected to replace ClassNet and will be based on Mallard, which is the current web software used in two electrical engineering courses here at Iowa State.  Ecademy will not be designed for specific courses, but will be a template for all courses. 

Technical Problem

ClassNet is currently able to handle text-based questions including fill in the blank and multiple-choice questions.  When designing Ecademy, we will make the software be able to handle equation-based questions for calculus, engineering, and physics courses.  

The server used to handle this web activity can experience performance problems when Ecademy is operating.  In order to attain the best performance, Ecademy will be written in Java.  This programming language will also allow us to easily create a template that will enable professors to adjust their site to fit their needs.  The template will manage all kinds of internet activity that might be used for learning.  This activity includes automatic grading of coursework, student submission of homework, quizzes, and tests, and displaying class scores and discussion forms.

Operating Environment

Ecademy will be able to run on Netscape and Microsoft Internet Explorer's current browsers.  The program will not be run as an application.  Instead, the entire program will run as an applet.  Certain parts of the program will run on the server.  In Java, server run applications are called servlets.

If part of the program needs to run as an application on the client computer, this will not be a problem since Java only needs to be compiled once and then the program can run on any platform.  This is one of the key features of Java.

Intended Users and Uses

The intended users of Ecademy include both students and professors at Iowa State University.  The students will be able to take tests, quizzes, do homework, and accomplish other class activity via the internet.  The students will be able to answer text-based questions as well as equation-based questions and submit the answers to a database.  

The instructors will be able to tailor the given Ecademy template to his or her needs.  They will then be able to post homework, tests, and quizzes to the web and receive students' answers.  The professor will be able to gather these answers from the database grade them automatically.  Another feature will be an option that will allow instructors to determine the precision of the student's answer to a certain decimal point.  Instructors will also be able to display discussion forms on their Ecademy web page.  

Assumptions and Limitations

Ecademy will not provide any documentation on how to use a web browser.  We assume that students know how to enter the correct URL for their appropriate courses.

When grading a problem, if accuracy has not been specified, we assume that rounding to the nearest integer will be correct.  It is up to the instructor to specify the precision required for an answer to be considered correct.

1.3.2 Design Requirements
Design Objectives

1. Reuse ClassNet functionality.  Our first task is to make sure that we keep all of the options that were available in ClassNet in our design of Ecademy.  This includes allowing text-based equations and multiple-choice responses.

2. Design Ecademy template.  The template for Ecademy will be suitable for all professors to use on their class web pages.  The template will allow for posting of questions and submission of answers.  The template will also be designed to reduce the load on the server while in use.

3. Implement the expression parser.  The expression parser will read the input from the user and determine what type each character or string represents (operator, operand, special function).

4. Implement the expression evaluator.  The expression evaluator will take the parsed input from the expression parser and solve the expression.  Then the evaluator will send the correct answer to the judging interface.

5. Implement Judging Interface.  A judging interface will be designed to determine the correctness of each answer submitted.  After a student submits an answer, the judger will compare the precision and correctness of the student’s answer with Ecademy’s answer.

6. Implement equation-based questions.  Use XML to enhance the functionality of Ecademy to support equation-based questioning.  XML code can be placed in HTML code to produce questions and reserve variable names for parts of the question and for the answer.  Equation-based questions will allow instructors of classes such as calculus, engineering, and physics to make use of web-based learning.  

Functional Requirements

1. Produce template.  Ecademy will produce a template that will allow professors to customize their web page according to their needs.

2. Questions.  This software will allow professors to use text-based and equation-based questions.  Professors will be able to specify the accuracy of the answers.  

3. Math functions.  Ecademy will support all of the following math functions used: add, subtract, multiply, divide, square root, number raised to a power, log to base natural number (e), natural number (e) raised to a power, log to base 10, sine, cosine, tangent, arctangent, absolute, and others to be determined later.

Design Constraints

1. Use Template.  The only constraint given at this time is that the instructors use the provided template.  This template will be tailored to suit all professors.  The professors will be able to use the template to produce a class page that accomplishes their needs.

Measurable Milestones

By May 1, 2000:

1. Parser shall accept a vector containing a infix equation.
2. Evaluator shall handle the following operators: +, -, *, /, (), !=, ==, !=, >, <, >=, <=, and ^.

3. Parser shall put infix(string) into infix(vector).
4. Parser shall parse out following operators: !^*-+/%.

5. Parser shall parse out functions versus variables.

6. Parser shall handle special cases.  An example is that run(x,y) should be a function called run(x,y), not run*(x,y).

7. Parser shall parse out ( and ) {doesn't check for correct quantity}.

8. The final product shall follow TI-92 specifications for input -> output.

9. Parser shall parse a4 as a4 and 4a as 4*a.
1.3.3 End-Product Description

Ecademy is a successor of ClassNet, which is currently used at Iowa State University for internet based class management.  ClassNet is a template for managing internet-based learning such as creating a new class by a professor, student submission and automatic grading of class materials, displaying student and class scores, and displaying discussion forms.  Ecademy is written in Java to help reduce the load on the server’s side and to create a template that allows professors to easily modify their web site.    

1.3.4 Approach and Design

Technical Approaches

The four members will be developing the software using the command line JDK. Once the outline of the project is completed functions will be delegated out to individual team members. The more modular the design, the easier it will be for multiple team members to work in parallel. 

Technical Design

Design will be completed in a series of separate modules.  The first module will be the parser function.  The parser will read the equation, and separate the tokens.  The parser sends the tokenized data to the evaluator module.  The evaluator module will receive the tokenized data, and evaluate the mathematical expression.  The evaluator then sends the result to the comparator module.  The comparator will receive the student’s answer, and compare the answer with the value received from the evaluator.  The comparator will then display the correctness of the student’s answer.  Each module will utilize hash tables and vectors for storage of data.  The final portion of the design will entail integrating these pieces of software with the Ecademy code.  In addition, the design could entail new additions to Ecademy as specified by the customer.

Testing Description

As the project progresses, functions will be tested by all of the team members. Typical testing will involve creation and execution of a number of specific test cases that fully test the program.  Each member of the team will then run the test cases until the program is sufficiently tested.  This could be thought of as testing a black box has unknown contents. Given a specific input, the box should return a specific output. 

Risk and Risk Management 

An important part of this project is to have Ecademy continue to exist. If Ecademy is canceled there will not be anyone that will want to use the end project. If Ecademy is canceled, one option would be to create an applet that would allow a user to input an equation and then have the output be the same equation displayed in a Math Markup Language. 

Continued support from Dr. Boysen is also critical to interfacing our code with his. If his support does not continue, the project will have to be terminated. 

1.3.5 Financial Budget
Table 1  Estimated Financial Budget

	Item
	

	Labor
	$0

	Equipment and Parts
	$0

	Telephone and postage
	$0

	Printing
	$10

	Poster
	$50

	Total Estimated Cost
	$60


We estimate printing costs for the project will be $10.

1.3.6 Personnel Effort Budget
Table 2 Estimated Personnel Effort Budget

	Personnel
	Estimated Effort (in Hours)

	Dr. Boysen
	50

	Dr. Anderson
	30

	Brian Fegler
	
160

	Chin Kok-Loon
	160

	Tim Arganbright
	160

	Eric Nicks
	160

	Total Estimated Effort
	720


The estimated time spent for Dr. Boysen is for one hour a week plus 10 hours extra per semester. The estimated time for Dr. Anderson is for one hour a week. For the other team members an estimated 4 hours a week from the start of the project to the completion of the project is expected. 

1.3.7 Project Schedule 


Figure 1  Project Schedule


1.4  Closure Material
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1.4.2 Summary

This project will allow Ecademy to extend its functionality to become an equation-based system.  Equation evaluation is an essential part of the curriculum in science, engineering, and mathematics classes.  With an equation-based system Ecademy could become a viable computer based grade manager for all types of curriculum.  The solution described in this document will enable Ecademy to solve equation-based questions.  Knowledge gained from classes taken at Iowa State University will be the basis for most of the algorithms utilized in the final product.  In addition, third party Java code will provide a direction for the final product.   

1.4.3 References
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1.4.4 Appendices      

Figure 2. State Diagram Showing Modules                
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