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Project Abstract

Ethan Dusto is a teacher at Cherry Creek High School who tasked our team to create and design an interactive web site for his Physical Science class.  The text for the freshman level course is recommended for students in grades 12 and above, so Mr. Dusto would like a web site that provides the students with material that will supplement his class lectures.  The main focus for the web site will be to create interactive units using Java applets so that the students can get a firm understanding of the more complex material.  There should also be  interactive quizzes created using HTML and JavaScript so that the students will be able to test their knowledge of the course material prior to upcoming exams in the classroom.  The web site will also contain links to chapter summaries, keywords and a brief question and answer sections for each topic being discussed.  Lastly, Mr. Dusto will be given instructions to update and revise the website, so that you may include additional quizzes, notes, and summaries.  
1. 
INTRODUCTION

1.1
Introduction to Project
The team has designed a web site that provides science students with interactive practice material that will supplement their Physical Science Honors course, which is a class for high school freshmen.  The material on the web site reviews topics in physics, earth science, and chemistry. The web site has been created for Ethan Dusto, one of the physical science teachers at Cherry Creek High School.
1.2
Requirements and Specifications

The focus for the project was to create activities and interactive practice quizzes that will be contained on the class web site. The web site holds links to Mr. Dusto’s notes and chapter summaries with keywords and brief question and answer sections.  The client required that the web site be user-friendly, but explained that it was not the focus of the project.  Lastly, the web site needed to be easy to maintain, so the team hosted a training session to teach Mr. Dusto how to properly implement and update his web page.

The activities concentrate on four topics: kinematics, determining the mass of a planet, the factor label method, and gravitational force.  The activities needed to be interactive, stimulating, educational, and appealing.  Since the students are not required to do the activities, they needed to be designed to excite and motivate the users.
It was required that the quizzes be designed for each chapter for the first semester.  The client is currently creating the second semester’s quizzes.  The quizzes cover the most important topics in each chapter and are designed to be presented clearly with helpful hints to encourage the student.  The special topics quizzes focus on areas that challenge students: graphing, experimentation, and oleic acid problems.  These quizzes force the student to answer a question correctly before they can move on to the next problem.

2.
DESIGN AND SOLUTION APPROACH

2.1
Activities

2.1.1
Kinematic Car Simulator 

The “Kinematic Car” applet is designed to complement chapter five in the text.  It will demonstrate the relationships between acceleration, velocity and position to the students.

The Kinematic Car applet allows students to act as though they are driving a car by clicking and holding a gas or brake pedal with their mouse.  Figure 1 shows a screenshot of this applet.  Educational features such as graphs and descriptions are included in the applet to guide the students’ learning through this topic.  Modeling features, which include a graphical display and sound effects, were implemented to provide a connection to real world modeling.  A challenge mode is included to test the student’s understanding of kinematics. Rewards are given for completed challenges to encourage students to continue to use the program.
The educational features are designed to help the student realize the connection between acceleration, velocity, and position. The interface consists simply of a gas and brake pedal that the students can use to accelerate the car positively and negatively. The values of the car’s acceleration, velocity, and position are calculated and displayed near the bottom of the graphical display every tenth of one second. On the right side of the application three graphs display acceleration, velocity, and position versus time and are drawn as the application runs. The graphs are automatically scaled over time to ensure the curve always fits within the display area. The interface implements two modes of acceleration, constant acceleration and variable acceleration mode. Constant acceleration mode uses the same constant value for accelerating and decelerating and will provide flat lines for acceleration, constant slope lines for velocity, and quadratic curves for position. The constant acceleration model is important for the students since their lecture material deals with constant acceleration cases. A variable acceleration mode is included that allows the acceleration to increase or decrease step-wise over time to demonstrate a more realistic model of a car. These features are designed to show the student that, for example, when the car is accelerating constantly, the velocity increases in a linear fashion while the position changes with positive concavity. Text displays are included at the bottom of the screen containing instructions and a guided tutorial to understanding the material.
The modeling features focus on the graphical display of the car. This helps students associate what they see on the graphs with what the car is visually doing. The car is the center focus of the program and remains stationary with respect to the screen. As the car moves, the background scrolls to simulate motion corresponding to the car’s velocity. Other visual effects such as tires moving and the car leaning due to acceleration were implemented. Below the car is a virtual dashboard featuring a speedometer and odometer. Sound effects play appropriately during idling, cruising, acceleration and deceleration to help maintain the virtual environment.
The final major feature is the challenge mode. The challenge mode control panel is located near the bottom of the screen. When the user starts a challenge mode, the simulation is reset and a pre-drawn curve will be displayed on the acceleration, velocity, or position versus time graph in a different color. Once the challenge starts, it is the student’s goal to try and match the pre-drawn curve to the best of their ability. Results are then displayed at the end of the challenge in a pop-up window, including an error graph showing how much the student missed the correct values. The team hopes this extends the student’s understanding and encourages them to spend more time with the program.   
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Figure 1:  “Kinematic Car” Program
2.1.2
Mass of Jupiter


This activity combines both Newton’s and Kepler’s Laws from chapter seven to illustrate the relationship between mass, a moon’s orbit, and a moon’s distance from its planet.  The students will learn to calculate the mass of Jupiter while observing the effects of inversely and directly proportional variables.

The applet begins with instructions that describe the program and the scenario shown in Figure 2.  The center panel of the screen will include a text field and the image.  
The students can click the buttons presented on the left side of the page to follow the steps in the calculation.  The first three steps derive an equation for mass using Newton’s and Kepler’s Laws.  These steps correspond to the process described on page 5-20 in  Physical Science Honors Student Workbook. The derived equation is 
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Next, steps A through E provide instructions and explanations to find the variables in the equation for mass.  These steps relate directly to the math described on pages 5-22 and 5-23 in the students’ workbook.  For example, the button, “A:  Distance to Jupiter,” explains why the student needs to know the distance from Earth to Jupiter, and gives that constant value.  
The second button of this series, “B:  What’s the Angle?,” asks the student to use the buttons on the right side to increase or decrease the angle; this is the angle between the line from Earth to Jupiter and the line from Earth to Jupiter’s moon.  When the students increase or decrease the angle, the image changes and the mass of Jupiter is adjusted accordingly. Using the next button on the left, “C:  TRIG to find Radius”, the students will perform the trigonometry necessary to solve for the radius.  This is a variable in the mass equation. Once the radius is found, the user will understand why the moon’s distance to Jupiter changed when the angle changed.
The student continues by choosing the period of the moon from a list of three.  The second option is the correct period for Io, one of Jupiter’s moons.  The user may then try to find Jupiter’s correct mass using the information given for Io.  Selecting various values for the period alters the image by changing the size of Jupiter.
Questions are included in the text field throughout the program that ask the student the effect of changing the angle and/or period on the radius and/or mass.   The radius and mass are displayed on the bottom of the screen; these values change every time the student changes the radius or the period. Figure 2 shows what the program may look like if the student has changed the angle and selected a period after working through the program. 
Lastly, the student can check their understanding by reviewing a summary, which is seen in the center text after clicking the “Summary” button. 
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Figure 2:  “Mass of Jupiter” Program after User Increased Angle and Selected Period
2.1.3
Factor Label Method


The goal of the Factor Label Method activity is to teach the students to convert units using the factor label method, dimensional analysis.  This method is used in calculations throughout the entire course.  

See Figures 3 and 4 for the general layout of the program.  When the program first opens, insertion text boxes and various buttons will be hidden.  A “help” button will be located at the top of the screen.  If clicked, instructions for the program will appear in a separate window.  Not only will this contain instructions, but the information will also give the reader page numbers in their text and activity book where he/she may find more information.  

After the student understands the exercise, he/she will try to convert units.  The student will be able to choose from a list of ten problems.  The center work grid will be activated and initialized for the specific problem.  The grid of boxes is set up to look like the grid the students learn to make in class, with boxes for every value’s numerator and denominator.  In each box, there is area for a value and a unit.  The user will be able to type a value into a text field and select the appropriate unit from a scroll down menu bar inside each box.
Each of the ten questions is modeled after Mr. Dusto’s worksheets, review exercises, quiz problems, and final exam questions.  Each question focuses on a slightly different unit problem and has varying levels of difficulty.  For example, one question may be: Convert 5.4 x 10^2 pounds per square foot into grams per square centimeter.
If the user chooses one of the ten problems, the question will appear near the top of the program.  The program will automatically fill in the initial value in the first numerator and denominator box.  The units will also be selected from the scroll down menu bar.  The first pair, numerator and denominator, will be set so the user cannot change the initial values.  This is meant to help the student start the problem. The answer’s units will be filled in on the right side of the screen.  

The student’s job is to work to get the answer.  They will use each pair of numerator and denominator to cancel their units.  Each panel will initially have a white background color.  The student will type a number into a text box and select a unit from a scroll down menu.  If a step in their calculations cancels units from the numerator of one fraction and the denominator of another fraction, then the corresponding boxes will turn a matching color.  This way, the student may immediately observe that they have canceled specific units.  This process teaches the students to cancel out every unit until they are left with the answer’s units.  They will know that they have not finished the problem if boxes still have white background colors. Figure 3 shows a user in the middle of answering a question.  Notice that the program immediately cancels the units.  
After completing the steps in the calculation, the student will need to find the answer.  Using correct significant figures, the user will type the value into the answer box and hit the “Submit” button.  There will be a text box designed to give feedback or hints based on the students’ answer. The student’s answer may be one of the following:  correct, incomplete, slightly incorrect because of a significant figure error, improper unit cancellation, or incorrect value.  
· If the student is correct, a positive message and a “Show Solution” button appear at the bottom of the screen. If the student wishes to click on this button, the correct method will appear as an image.  
· If the student does not enter an answer, the bottom panel’s text will encourage the student to attempt the problem to find a value.

· If the student has a significant digit mistake, the program will notice that the answer is within the correct range.  If this happens, a hint will appear in the bottom part of the screen that suggests that they are close and to try again.  
· If the student is not left with the correct ending units through the cancellation process, a hint will appear that will be relevant to their cancellation mistake. 

· If the student’s value is wrong, then one of two hints is displayed at the bottom.  The first time the student’s number is incorrect, the first hint, which is specific to the question’s solution, is shown.  The second time, the second hint is shown; this hint is slightly more helpful.

Regardless of why the user is incorrect, if the student has a wrong answer three times for that question, the bottom screen offers a “Show Solution” button.  Figure 4 shows the case when the user has the option to click the solution button.  This is the same button that the student sees when they are correct.  The student can choose not to click on the button if he/she wants to continue working. 
Lastly, the program will have a “free” mode as the eleventh option in the question scroll down menu.  This mode activates every grid box, but hides the “Submit” button and answer box.  Through this mode, the student can work out their homework problems and check that their units cancel.   
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Figure 3:  “Factor Label Method” Program while User Works through a Problem
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Figure 4:  “Factor Label Method” Program before User hits “Show Solution” Button
2.1.4
Gravity Commander

The fourth activity will teach the students about gravitational force.  Not only will the program review the concept of equal and opposite forces, but it will test the students understanding of the solution process using different known variables.

The program opens to look like the interior of a spaceship as seen in Figure 5.  The student first sees the upper panel, which has two buttons:  “Generate Mission” and “S.O.S.”.  The student may click the “S.O.S.” button to be directed to a pop-up frame with instructions, which are created to look like orders from Houston to a space commander.  The orders from Houston explain that the user is hovering in a rocket ship above Mars.  While in the ship, the user will encounter certain problems, presented as a new mission from Houston; for example, the thrust calculator may break.  These instructions guide the student through the program while explaining the concept of gravitational force.
If the user clicks the “Generate Mission” button, then the user will be given three of the following variables and will be asked to solve for the unknown variable:  force (F), rocket’s mass (m1), planet’s mass (m2), and radius from rocket to planet (R). The program will randomly choose which variable is unknown.  The text box in the upper panel displays directions asking the student to solve for the unknown variable. After clicking on the “Generate Mission” button, the ship log, a text field at the bottom of the screen, displays a confirmation message.  
After the user reads their new mission, they will focus their attention on the left side of the screen.  Here, the user sees the space controls.  The controls contain four buttons and four text fields for each of the four variables.  If the variable is known, clicking on the following buttons has the following results:
· “Calculate Thrust” makes a technical sound and sets the text field for force to its randomly generated value.
· “Activate Radar” creates a blue laser from the ship to the planet while making zapping noises and sets the text field for radius to its randomly generated value.
· “Access Ship Log” makes a whipping sound while inputting the randomly generated value for ship’s mass into the appropriate text field.
· “Scan Planet” creates a yellow scanning bar that sweeps through the planet with a scanning sound and then sets the planet mass text field to the randomly created value.  Figure 5 shows the screen when this button is clicked.
If the variable is unknown, “ERROR” will appear in the text field if the user clicks on the button to get the value.  During this time, the scrolling text field at the bottom of the screen will continue to keep a ship log that will be updated with every button click.  

After the user finds the three known values by clicking on the buttons in their control panel, the user will need to find the fourth variable using the equation
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.  Once found, he/she will type it into the corresponding text field box in the control panel.  Then, the user will hit the “Execute” button at the bottom of the control panel.  If correct, then the space ship will hover perfectly above the planet.  If the student’s value gives a thrust for the space ship less than the correct force from the planet, then the ship will crash into the planet with an explosion image and sound.  If the student’s value leads to too small a force from the planet on the rocket, then the rocket will fly away with an engine sound fading away.  
This program presents an unlimited amount of different problems for the students to try by randomly generating the known values and randomly determining which value will be unknown.  All the while, the activity makes the concept of gravitational force more exciting.  

[image: image11.png]Gravity Commander New Mission

Calculate Thrust  [REUCRCEERLLT

Activate Radar

Access Ship Log

Scan Planet &

G*m1*m2RA: 0.00E0 N





Figure 5:  “Gravity Commander” Program after the Planet Mass Button is selected
2.2
Chapter Quizzes
The chapter quizzes are designed to test the student’s understanding of the material with different types of questions.  Each quiz will be created using JavaScript, HTML, and cascade styling sheets (CSS).  The quizzes include material covered in the chapters taught during the first semester.  Each quiz has a title, shown in larger font, and a list of questions.  The three types of questions are free answer, multiple choice with radio buttons and multiple choice with checkboxes.  For the free answer questions, the student is required to type an answer into a text box.  Radio button questions are typical multiple choice problems and can only have one answer.  Students may select more than one answer with the checkbox questions. Figure 6 shows an example of each of these question types.

After taking the quiz, the student clicks the “SUBMIT” button.  The quiz is scored, and the grade is shown as a percentage in a text box.  Comments will appear in text boxes following every question.  If the student is correct, the comment in the text box will say “Correct!” and will give a brief summary to reinforce why the student was right.  If the student left the answer blank before submitting the quiz, the comment will simply state “Please Select an Answer.”  If the student answers incorrectly, the comment in the text box will provide a hint that is designed specifically for that incorrect answer.  

If the student wishes to try again, he/she will be able to select the “RESET” button to clear the quiz, or the student may simply change some of their answers.   After re-taking the quiz, the student can hit the “SUBMIT” button.  Again, the quiz is scored and comments appear in the text boxes.  If the student chooses an incorrect answer for a question that was also missed earlier, then a new hint will appear.  This hint will again be specifically tailored to that incorrect answer.  A given question will have one hint for each incorrect answer.  
Lastly, the JavaScript code for the quiz is detailed and highly-commented.  After the training session, Mr. Dusto can update the quizzes since the code is clearly formatted with directions for editing.

The quizzes are designed to give the student all of the help and encouragement necessary. There is no limit on the number of times the student may take the quiz.  The quiz questions are created based on Mr. Dusto’s quizzes from previous years to ensure that the tested material is appropriate.
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Figure 6:  Example Chapter Quiz
2.3
Special Topic Quizzes

There are three topics in particular that warrant extra attention: Oleic Acid, Experimenting, and Interpreting Graphs. A form of the previously described quiz, using radio button and free answer questions, will be created for each special topic.  The layout for this type of quiz is shown in Figure 7. These quizzes demonstrate the step-by-step process in solving a multi-step problem.  The user will not be able to move on to the next question until correctly answering the current question.  For the radio button questions, as soon as the student selects an answer, he/she is immediately linked to a new page with another question, or he/she is given a hint which is specific to the incorrect selected answer.  For free answer questions, the student types an answer into the text box, and clicks the “CHECK ANSWER” button.  Again, if the student is correct, he/she will be directed to a new page with the next question.  If the student is incorrect, an appropriate hint will be displayed.  As the student progresses through the quiz, all of the previous questions with answers and explanations are maintained at the top of the quiz.  This way, the student can look back or even print the final page for future review.  

The oleic acid quiz will consist of a series of questions that walk the student through the steps of finding the height of a molecule of oleic acid.  There are will be a couple of questions at the end of the quiz that rearrange the formula and have the student solve for a different variable, using the steps in the previous questions.

The experiments and statistics quiz will give a brief description of a sample experiment and is supposed to complement chapter one in the text.  The student will be asked several questions about scientific investigation and will then be asked to perform some statistical analysis on the results.  
The graphing quiz will review proportionality, significant figures, scaling, reading graphs, and the concept of graphing every set of data.  
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Figure 7:  Example Special Topic Quiz
2.4
Chapter Summaries

The team was tasked to create summaries for chapters one through seven of the text. The chapter summaries are simple in design. They are formatted in HTML and will be linked to the main web page.  


1. 
2. 

1. 
2. 

1. 
2. 
Figure 8 shows a screenshot of a chapter summary.
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Figure 8: Summary Screen Shot

2.5
Website Design

The web site will be given to Mr. Dusto with the necessary tools and files to allow for simple maintenance of the website.  Cascade styling sheets will be used to unify the entire website.  The theme of the website will be Cherry Creek colors:  brick red, dark blue, and grey.  The layout for the site is provided in Figures 9 and 10.  The homepage serves as a container with links to activities, quizzes, summaries, and lecture notes.  The homepage also has Mr. Dusto’s contact information, a link to the class syllabus, and a link to an online discussion board.  The team has instructed him on how to maintain the link to his lecture notes.  The team has provided the previously highlighted activities, quizzes, and summaries.  
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Figure 9: Web Site Layout
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Figure 10: Web Site Screen Shot
3.
IMPLEMENTATION

3.1
Description of Programming  
3.1.1
Activities in Java
The Kinematic Car activity was programmed using a large number of classes, many of them inner-defined classes. The running of the program is controlled by a primary thread, which executes every 1/20 of a second, performs the necessary kinematics calculations on the class Car, and redraws the screen. The drawing of the car display and dashboard is handled by a class that extends JPanel. The graphing display is handled by a separate class that also extends JPanel, and it includes algorithms for automatically scaling the graph and for resetting and redrawing the graphs when the simulation state or graph scales change. Double buffering is utilized in two separate instances to prevent flickering graphics in the car animation and in the graph display. JFrame extended classes are used for the pop-up displays for the tutorials and challenges. Mouse and action listeners are incorporated for clicking the gas or brake pedals and for using any other of the program’s controls. When in variable acceleration mode, thread classes are used to continue increasing or decreasing acceleration while the mouse button is held down on the pedal, and another thread is utilized to retard the acceleration returning to zero after releasing the mouse. An algorithm to create the randomly generated curves for the challenges is included in a separate class. A transparency algorithm is used to better illustrate the car while it appears to move against the background.  Many class variables within the main applet class are used for keeping track of images, program state, and challenges completed. 
Programming the activity “Planet Mass” proved to be relatively simple and straight-forward.  The applet is programmed in Java, and uses two classes: the main class and a calculate class that is used to set and find values in the derived mass equation.  The main display is a combination of multiple images.  The button handler and item action listener are used to update the size of the images in the display and to call the repaint function to show these changes in the program.  The background image is used after setting the inner panels as transparent.  
A grid layout with panels was used in “The Factor Label Method” applet.  Each of the grids in the numerator/denominator section is a separate panel within the center panel.  Two-dimensional arrays are used for the numerator list and the denominator list.  The arrays store information about each grid box, such as the color and the unit index.  When the student selects a unit, the program uses an item listener to call a function with numerous if statements to set the background color of the corresponding panel.  The button listener for the submit button uses a function to check the remaining units.  The help button calls on a separate JFrame which is written to contain the text field with the instructions.  

The “Gravity Commander” applet initializes each new problem with a button handler that implements a random generator that determines which of the four variables will be unknown and which values will be used for the known variables.  These are set with decimal formatting and exponents to ensure user-friendly values with fewer significant figures.  The pop-up help window uses a JFrame with a text area as did the previous applet.  Using sounds and images of rockets and explosions, the center display is updated with button listeners.  A thread for animation is used with the radars and with the crash.  To better illustrate the rocket’s motion through the star field, a transparency algorithm is used to make the rocket’s background disappear.  Instead, the user sees the star field behind the rocket.    
3.1.2 Quizzes, Summaries, and Website in Java Script and HTML
There is one cascade styling sheet (CSS) that is linked to every page in the web site.  The purpose of the CSS file is to unify the site by having every page look similar in design.

The chapter quizzes are created using HTML and JavaScript.  The functions that determine the score and the correct answer for each question are located in the JavaScript section of each page.  The questions for the quizzes are created in the body section of HTML.  At the bottom of each quiz, there is a link that returns the user to the top of the page so the user can access the navigation menu located at the top of the page.

The special topic quizzes are created mostly with HTML.  JavaScript is used for the go(loc) function, and for the free response questions to determine the answer.  Only the first and last pages of each special topic quiz have the navigation menu at the top.  The purpose of having the menu on the first page is to allow the student to choose another quiz if the student accidentally clicked the wrong quiz.  At the bottom of most of the pages there is a link to the top of the page.  This allows the student to see the answers to the first questions, which the student may have to use to solve the current question.  Once the student has answered all the questions, he/she is directed to a results page that will have the menu at the top.  For radio button questions, the only JavaScript function is go(loc) which will load the address provided by loc into the current window.  The hints and go(loc) are provided by adding the onClick option to the input type.
The chapter summaries are created using only HTML.  The keyword section consists of a series of unordered lists.  All of the keywords are in the disc class of an unordered list.  The description for each keyword is a nested unordered list in the circle class.  In the CSS file, the disc class is coded so that the text capitalized, while the circle class is coded to have the text be lowercase.  The Testing Your Understanding and Testing Your Understanding Answers sections are ordered lists.
The navigation menu is created using HTML and one cascade styling sheet.  A CSS  file was chosen for the menu since every page is already linked to the CSS file for the background and text colors.  The layout of the menu is created using a series of nested unordered lists in HTML.  Although the menu is not displayed at the top of the four activity pages, the activity pages have a link to the home webpage.  

3.2
Testing of Final Product and Results
To ensure that the final product ran smoothly, testing was necessary.  The applets were designed by two team members and the quizzes were created by the other two team members.  The members switched rolls and ran tests on the other members’ programs.  The tests for the activities are clearly outlined in Appendices A-D.  Appendices E-H show the testing done for the chapter quizzes, special topics quizzes, summaries, and overall website.  The results of each test were proven to be satisfactory.  
The client spent roughly seven hours with the team during the final implementation to review the quizzes and activities and to create his own quizzes. He made suggestions to make the applications more understandable or fitting for his class.  The team made the necessary changes, and the product was finalized with his approval.  
4. 
CONCLUDING REMARKS

4.1 
Lessons Learned
While working through this project, the team gained certain knowledge that would be useful for other programmers pursuing a similar assignment.  Some important topics are listed below:
· CSS website menu needs special support to work in Internet Explorer.  There is no extra support needed for Netscape navigator or Mozilla Firefox. 
· Double buffering needs to be utilized with animations to prevent image “flickering.”
· JAR files are needed to allow sound effects to play in browser for Java applets.
· Web pages containing applets in JAR files need to be sent through HTMLConverter, included with the Java SDK, before they will work correctly in all browsers.
· The JPanel process for building Graphic User Interfaces is challenging . If you use the panels correctly, building can go smoothly. Otherwise, a programmer may spend a lot of time fighting with the JPanels and Containers.
· Threads are an important tool for live-running functions such as animations and continuous calculations.
4.2 
Conclusion
The final website contains all of the final products. The four activities, Kinematic Car, Mass of Jupiter, Factor Label Method, Gravity Commander, were placed on the website.  The activities will serve to help the students visualize the effects of certain variables and to understand these physical science concepts.  Quizzes were created for each chapter presented in the first semester of the course, and three extra quizzes were created for special topics in oleic acid, experiments and statistics, and graph problems.  The goal for each quiz is to test the student’s understanding and encourage the student to try to find the answer instead of simply seeing the solution.  The programs are designed to help the students with the most challenging and important concepts discussed in class.  The keywords and summaries will serve as a helpful addition to the text.  The quizzes, activities, keywords, and notes are compiled and displayed as links on the container website.  

The final product meets all of the necessary requirements.  Each of the activities is easily understood, presents the information clearly, and runs smoothly without errors.  The quizzes ask appropriate questions with fitting hints.  The final website is attractive and easy to navigate.  Most importantly, the product is maintainable and usable for the client and helpful for his students.  
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Appendix A:  “Kinematic Car” Activity Test
Summary of Test Results: “Kinematic Car” Activity Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 14, 2006

	Test 2
	General User Interface 
	Pass
	June 14, 2006

	Test 3
	General Graphics and Sound
	Pass
	June 14, 2006

	Test 4
	General Text
	Pass
	June 14, 2006

	Test 5
	Program State 1
	Pass
	June 14, 2006

	Test 6
	Program State 2
	Pass
	June 14, 2006

	Test 7
	Program State 3
	Pass
	June 14, 2006

	Test 8
	Program State 4
	Pass
	June 14, 2006

	Overall
	
	Pass
	June 14, 2006


Test 1 – Running Application: “Kinematic Car” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly, displays graphics, and plays sounds in Internet Explorer.
	Pass

	2
	Mozilla Firefox
	Application opens correctly, displays graphics, and plays sounds in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, displays graphics, and plays sounds in Netscape Navigator.
	Pass

	4
	User exits application
	User closes window or leaves webpage, program ends correctly.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: “Kinematic Car” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	User clicks & holds gas pedal in constant acceleration mode
	Car accelerates with a constant value, visuals display acceleration correctly, appropriate sound effects accompany acceleration.
	Pass

	2
	User clicks & holds brake pedal in constant acceleration mode
	Car decelerates with a constant value, visuals display deceleration correctly, appropriate sound effects accompany deceleration.
	Pass

	3
	User clicks & holds gas pedal in variable acceleration mode
	Car accelerates smoothly, visuals display correctly, appropriate sound effects accompany acceleration.
	Pass

	4
	User clicks & holds brake pedal in variable acceleration mode
	Car decelerates smoothly, visuals display deceleration correctly, appropriate sound effects accompany deceleration.
	Pass

	5
	User releases pedal in constant acceleration mode
	Acceleration value is immediately returned to zero, visuals update correctly, appropriate sounds play.
	Pass

	6
	User releases pedal in variable acceleration mode
	Acceleration value is gradually returned to zero, visuals update correctly, appropriate sounds play.
	Pass

	7
	User selects introduction, tutorial, or challenge from drop down menu
	Appropriate text displays, pop-up window shows for challenges and tutorial.
	Pass

	8
	User clicks “LETS GO” from a Challenge pop-up window
	Challenge mode is loaded, challenge curve is drawn on screen, appropriate “red text” indicator in display shows challenge mode. Simulator initially starts as paused. Abort button appears on screen.
	Pass

	9
	User clicks “NEVER MIND” from a Challenge pop-up window
	Pop-up window is closed, program continues in same state it was in before pop-up window.
	Pass

	10
	User completes a challenge
	Results window is shown with appropriate results.
	Pass

	11
	User clicks ABORT while in a challenge
	Challenge immediately ends; results window is displayed with appropriate results.
	Pass

	12
	User closes Results window
	Results window closes, simulator is paused, simulator is reset back to normal mode, Abort button disappears.
	Pass

	13
	User clicks pause button while simulation is live
	All animations and graphs are frozen, sound effects are silenced.
	Pass

	14
	User clicks pause button while simulation is paused
	Animations, graphs, and sound effects resume as they were before.
	Pass

	15
	Hint text – Gas Pedal
	If gas pedal is not clicked within a few seconds after launching program, hint text displays guiding user to gas pedal. Hint text vanishes after clicking gas pedal.
	Pass

	16
	Hint text – Drop down box
	If the gas pedal hint text has been disposed, and program runs for a period of time without the user selecting anything from the main menu drop down box, hint text displays guiding user to the hint drop down box. Hint text vanishes after selecting drop down box, or after a certain amount of time has elapsed.
	Pass

	Overall
	
	
	Pass


Test 3 – General Graphics and Sound: “Kinematic Car” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Car and backdrop display
	Graphic quality is satisfactory; animations are displayed correctly and play smoothly.
	Pass

	2
	Dashboard Display
	Quality is satisfactory, gauges display appropriate values.
	Pass

	3
	Graph Display
	Graphs appear to be drawn correctly with appropriate values. Drawn curves fit within graph area and graph is scaled correctly.
	Pass

	4
	Other images
	Borders and other images are of acceptable quality and show correctly.
	Pass

	5
	Sound effects
	Sound effects are of acceptable quality.
	Pass

	Overall
	
	
	Pass


Test 4 – General Text: “Kinematic Car” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Introduction Text
	Introduction text is correct and displayed.
	Pass

	2
	Tutorial Text
	Tutorial text is correct and displayed.
	Pass

	3
	Challenge Text
	Text featured in the Challenge pop-up window is correct and displayed.
	Pass

	4
	Other images
	Borders and other images are of acceptable quality and show correctly.
	Pass

	Overall
	
	
	Pass


Test 5 – Program State 1: “Kinematic Car” Activity Test
Program State 1 is first state program launches in, in this state only Challenge 1 and Front Range map are available, no challenges have been completed.
	Steps
	Description
	Expected
	Pass?

	1
	Front Range map set
	Map displayed is Front Range map.
	Pass

	2
	Default car set
	Normal Honda car is shown with sound effects
	Pass

	3
	User attempts to access Desert or City map
	Window is displayed stating that the selected feature is locked.
	Pass

	4
	User attempts to access Challenge 2 or Challenge 3
	Window is displayed stating that the selected feature is locked.
	Pass

	5
	User selects Challenge 1
	Challenge Window is displayed, after clicking “Lets Go” Front Range map is displayed.
	Pass

	6
	User completes Challenge 1 with score from 0-60
	Results window shows mission failed, program remains in state 1.
	Pass

	7
	User completes Challenge 1 with score from 60-85
	Results window shows good job, indicates challenge 2 and desert is unlocked. Program enters state 2.
	Pass

	8
	User completes Challenge 1 with score from 85-100
	Results window shows awesome, indicates challenge 2 and desert is unlocked. Program enters state 2.
	Pass

	Overall
	
	
	Pass


Test 6 – Program State 2: “Kinematic Car” Activity Test
Program State 2 is the state after Challenge 1 has been successfully completed.
	Steps
	Description
	Expected
	Pass?

	1
	Desert map set
	Map displayed is Desert map.
	Pass

	2
	Default car set
	Normal Honda car is shown with sound effects
	Pass

	3
	User attempts to access City map
	Window is displayed stating that the selected feature is locked.
	Pass

	4
	User attempts to access Front Range or Desert Map
	Map display is set appropriately
	Pass

	5
	User attempts to access Challenge 3
	Window is displayed stating that the selected feature is locked.
	Pass

	6
	User selects Challenge 1 or Challenge 2
	Challenge Window is displayed, after clicking “Lets Go” Front Range map is displayed for Challenge1, Desert map for Challenge 2.
	Pass

	7
	User completes challenge 1
	Results display the same as before, however since this was already completed before it should have no affect on the state of the program.
	Pass

	8
	User completes Challenge 2 with score from 0-60
	Results window shows mission failed, program remains in state 2.
	Pass

	9
	User completes Challenge 2 with score from 60-85
	Results window shows good job, indicates challenge 3 and city is unlocked. Program enters state 3.
	Pass

	10
	User completes Challenge 2 with score from 85-100
	Results window shows awesome, indicates challenge 3 and city is unlocked. Program enters state 3.
	Pass

	Overall
	
	
	Pass


Test 7 – Program State 3: “Kinematic Car” Activity Test
Program State 3 is the state after Challenge 2 has been successfully completed.
	Steps
	Description
	Expected
	Pass?

	1
	City map set
	Map displayed is City map.
	Pass

	2
	Default car set
	Normal Honda car is shown with sound effects
	Pass

	3
	User attempts to access Front Range, Desert, or City maps
	Map display is set appropriately
	Pass

	4
	User selects Challenge 1, Challenge 2, or Challenge 3
	Challenge Window is displayed, after clicking “Lets Go” Front Range map is displayed for Challenge1, Desert map for Challenge 2, City map for Challenge 3.
	Pass

	5
	User completes challenge 1 or challenge 2
	Results display the same as before, however since this was already completed before it should have no affect on the state of the program.
	Pass

	6
	User completes Challenge 3 with score from 0-60
	Results window shows mission failed, program remains in state 3.
	Pass

	7
	User completes Challenge 3 with score from 60-85
	Results window shows good job, indicates a reward for the user. Program enters state 4.
	Pass

	8
	User completes Challenge 3 with score from 85-100
	Results window shows awesome, indicates a reward for the user. Program enters state 4.
	Pass

	Overall
	
	
	Pass


Test 8 – Program State 4: “Kinematic Car” Activity Test
Program State 4 is the state after Challenge 3, and therefore ALL of the challenges, have been successfully completed.
	Steps
	Description
	Expected
	Pass?

	1
	City map set
	Map displayed is City map.
	Pass

	2
	Bonus car set
	McLaren bonus car is shown with different sound effects
	Pass

	3
	User attempts to access Front Range, Desert, or City maps
	Map display is set appropriately
	Pass

	4
	User selects Challenge 1, Challenge 2, or Challenge 3
	Challenge Window is displayed, after clicking “Lets Go” Front Range map is displayed for Challenge1, Desert map for Challenge 2, City map for Challenge 3. Appropriate challenge curve is drawn for bonus car’s higher acceleration.
	Pass

	5
	User completes challenge 1, challenge 2, or challenge 3
	Results display the same as before, however since this was already completed before it should have no affect on the state of the program.
	Pass

	Overall
	
	
	Pass


Appendix B:  “Planet Mass” Activity Test

Summary of Test Results: “Planet Mass” Activity Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 14, 2006

	Test 2
	General User Interface 
	Pass
	June 14, 2006

	Test 3
	General Graphics
	Pass
	June 14, 2006

	Test 4
	General Text
	Pass
	June 14, 2006

	Overall
	
	Pass
	June 14, 2006


Test 1 – Running Application: “Planet Mass” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass 

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	4
	User exits application
	If user closes window or leaves webpage, program ends correctly.
	Pass 

	Overall
	
	
	Pass


Test 2 – General User Interface: “Planet Mass” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	User clicks buttons on left
	Appropriate text appears
	Pass

	2
	User clicks angle buttons
	Angle, image, and values change, angle is always greater than or equal to .01 degrees.
	Pass

	3
	User checks period boxes
	Image and values change
	Pass 

	Overall
	
	
	Pass


Test 3 – General Graphics: “Planet Mass” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Star Background
	Appears upon start of program
	Pass

	2
	Overall Image
	Appropriate initial image appears
	Pass

	3
	Decrease Angle
	Moon and Jupiter never touch
	Pass

	4
	Lines in Image
	Lines move appropriately
	Pass

	Overall
	
	
	Pass


Test 4 – General Text: “Planet Mass” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Instruction Text
	Appears upon start of program, error-free
	Pass

	2
	Steps Text
	No grammatical errors
	Pass

	3
	Steps Text
	Logical explanations with clear process
	Pass

	4
	Units (km, hr, dg, kg)
	Units are labeled for every value
	Pass

	Overall
	
	
	Pass


Appendix C:  “Factor Label Method” Activity Test

Summary of Test Results: “Factor Label Method” Activity Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 15, 2006

	Test 2
	General User Interface 
	Pass
	June 15, 2006

	Test 3
	General Graphics
	Pass
	June 15, 2006

	Test 4
	General Text
	Pass
	June 15, 2006

	Overall
	
	Pass 
	June 15, 2006


Test 1 – Running Application: “Factor Label Method” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass 

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	4
	User exits application
	If user closes window or leaves webpage, program ends correctly.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: “Factor Label Method” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	User clicks help button
	Appropriate text appears in pop up window.
	Pass

	2
	User selects a question
	Question text appears at top.
	Pass

	3
	Question Initialization
	Initial values and ending units appear.
	Pass

	4
	User selects unit in grid
	Grid remains white.
	Pass

	5
	User selects matching unit in grid (numerator and denominator pair)
	Corresponding matching grids’ backgrounds change to a matching color.
	Pass

	6
	User clicks submit button without an answer
	Appropriate text appears to tell them to answer.
	Pass

	7
	User clicks submit button with an incorrect answer
	Appropriate hint appears. “Show solution” button appears after three incorrect answer submissions.
	Pass

	8
	User clicks submit button with the correct answer
	Congratulatory text appears, submit button disappears, and “Show solution” button appears.  Program knows right answer.
	Pass

	9
	User clicks solution button
	Appropriate solution image appears.
	Pass

	10
	User selects a new question
	Bottom is area is cleared.  Submit buttons re-appear.  Answer text is activated
	Pass

	11
	User selects free option
	All grids are activated.  Answer units and submit button disappear.
	Pass

	Overall
	
	
	Pass


Test 3 – General Graphics: “Factor Label Method” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Fish Background
	Appears with unit conversion table upon start of program 
	Pass

	2
	Grid background 
	Colors match when necessary and cycle through a different colors 
	Pass

	3
	Bottom Panel
	Old images disappear and do not overlap new images
	Pass

	Overall
	
	
	Pass


Test 4 – General Text: “Factor Label Method” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Help Text
	No grammatical errors and clear to read.
	Pass

	2
	Unit List in Scroll
	Listed in a logical order, all necessary units present.
	Pass

	3
	Question List in Scroll
	Listed in order, no spelling errors.
	Pass

	4
	Solution Image
	Correct numbers and units.
	Pass

	Overall
	
	
	Pass


Appendix D:  “Gravity Commander” Activity Test

Summary of Test Results: “Gravity Commander” Activity Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 15, 2006

	Test 2
	General User Interface 
	Pass
	June 15, 2006

	Test 3
	General Graphics
	Pass
	June 15, 2006

	Test 4
	General Text
	Pass
	June 15, 2006

	Overall
	
	Pass
	June 15, 2006


Test 1 – Running Application: “Gravity Commander” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	4
	User exits application
	If user closes window or leaves webpage, program ends correctly.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: “Gravity Commander” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	User clicks S.O.S. button
	Appropriate text appears in pop up window.
	Pass

	2
	User clicks “New Mission.”
	Question text appears at top, ship log displays message at bottom, and appropriate sound is heard.  
	Pass

	3
	User clicks “Calculate Thrust” if force is a known variable.
	Force value appears in control panel, ship log displays message at bottom, and appropriate sound is heard.  
	Pass

	4
	User clicks “Activate Radar” if radius is a known variable.
	Radius value appears in control panel, ship log displays message at bottom, blue radar image appears, and appropriate sound is heard.  
	Pass

	5
	User clicks “Access Ship Log” if ship mass is a known variable.
	Mass value appears in control panel, ship log displays message at bottom, and appropriate sound is heard.  
	Pass

	6
	User clicks “Scan Planet” if planet mass is a known variable.
	Mass value appears in control panel, ship log displays message at bottom, yellow scanning image appears, and appropriate sound is heard.  
	Pass

	7
	User clicks on the button for an unknown variable.
	“Error” appears in control panel for appropriate variable, and ship log displays message at bottom.
	Pass

	8
	User hits execute button without inserting answer.
	Error message appears in the ship log at the bottom of the screen.
	Pass

	9
	User clicks submit button without an answer
	Appropriate text appears to tell them to answer.
	Pass

	10
	User clicks submit button with an incorrect answer that leads to too great a force from the planet.
	Ship crashes into the planet, and appropriate sound is heard.  Ship log displays the correct answer and message about crash.  The top of the image displays the thrust force from the rocket and the force from the planet.  
	Pass

	11
	User clicks submit button with an incorrect answer that leads to too small a force from the planet.
	Ship flies away from the planet, and appropriate sound is heard.  Ship log displays the correct answer and message.  The top of the image displays the thrust force from the rocket and the force from the planet.  
	Pass

	12
	User clicks submit button with correct answer.
	Ship hovers above planet, and appropriate sound is heard.  Ship log displays the correct answer and a congratulatory message.  The top of the image displays the thrust force from the rocket and the force from the planet, which are equal.
	Pass

	13
	User selects a new mission after a previous question.
	Control panel is cleared for a new question, and new question appears.  Everything works as it did for the first question.
	Pass

	Overall
	
	
	Pass


Test 3 – General Graphics: “Gravity Commander” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Control Panel
	Appropriate colors and buttons
	Pass

	2
	Main Image
	While idle, looks appropriate. 
	Pass

	3
	Sounds
	Fitting to action preformed and add fun.
	Pass

	4
	Rocket Crash
	Timing works and crash looks realistic
	Pass

	5
	Overall Appearance
	Looks well-done and fitting for activity
	Pass

	Overall
	
	
	Pass


Test 4 – General Text: “Gravity Commander” Activity Test
	Steps
	Description
	Expected
	Pass?

	1
	Help Text
	No grammatical errors and clear to read.
	Pass

	2
	Scroll Ship Log
	No grammatical errors and correct spacing.
	Pass

	3
	New Mission
	Values are random
	Pass

	4
	Control Panel 
	Values are displayed in scientific notation with appropriate decimals.
	Pass

	Overall
	
	
	Pass


Appendix E: Chapter Quizzes Test
Summary of Test Results: Chapter Quizzes Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	pass
	June 15, 2006

	Test 2
	General User Interface 
	pass
	June 15, 2006

	Test 3
	General Text
	pass
	June 15, 2006

	Overall
	
	pass
	June 15, 2006


Test 1 – Running Application: Chapter Quizzes Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: Chapter Quizzes Test
	Steps
	Description
	Expected
	Pass?

	1
	Clear Instructions
	User understands how to answer each type of question and the general layout of the quiz.
	Pass

	2
	Question Types
	The question types are relevant for each question.
	Pass

	3
	Material
	The quizzes cover important, rather than trivial information.
	Pass

	4
	CSS
	The quizzes are linked to the css file.
	Pass

	Overall
	
	
	Pass


Test 3 – General Text: Chapter Quizzes Test
	Steps
	Description
	Expected
	Pass?

	1
	Hints
	Appears in the text box, no grammatical or spelling errors
	Pass

	2
	Questions
	No grammatical or spelling errors
	Pass

	3
	Hint Explanation
	Hints are helpful in answering the question
	Pass

	4
	Units 
	Numbers are labeled when necessary.
	Pass

	Overall
	
	
	Pass


Appendix F: Chapter Summaries Test

Summary of Test Results: Chapter Summaries Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 15, 2006

	Test 2
	General User Interface 
	Pass
	June 15, 2006

	Test 3
	General Text
	Pass
	June 15, 2006

	Overall
	
	Pass
	June 15, 2006


Test 1 – Running Application: Chapter Summaries Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: Chapter Summaries Test
	Steps
	Description
	Expected
	Pass?

	1
	Layout
	The layout of the summaries is easy to understand.
	Pass

	2
	Grammar
	There are no grammatical or spelling errors.
	Pass

	3
	CSS 
	The summaries are linked to the CSS file.
	Pass

	Overall
	
	
	Pass


Test 3 – General Text: Chapter Summaries Test
	Steps
	Description
	Expected
	Pass?

	1
	Text
	There are no grammatical or spelling errors and it is easy to read.
	Pass

	2
	Topics
	The topics are listed in a sequential order.
	Pass

	Overall
	
	
	Pass


Appendix G: Special Topic Quizzes Test

Summary of Test Results: Special Topic Quizzes Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 15, 2006

	Test 2
	General User Interface 
	Pass
	June 15, 2006

	Test 3
	General Graphics
	Pass
	June 15, 2006

	Test 4
	General Text
	Pass
	June 15, 2006

	Overall
	
	Pass
	June 15, 2006


Test 1 – Running Application: Special Topic Quizzes Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: Special Topic Quizzes Test
	Steps
	Description
	Expected
	Pass?

	1
	Layout
	The layout/format of the quiz is easy to understand.
	Pass

	2
	Hidden Questions
	The following question(s) are hidden until the current answer is correctly answered.  
	Pass

	3
	CSS
	The quizzes are linked to the CSS file.  
	Pass

	4
	Answers
	The answer to the previous question(s) appear once the user moves to the next question or the results page.
	Pass

	Overall
	
	
	Pass


Test 3 – General Text: Special Topic Quizzes Test
	Steps
	Description
	Expected
	Pass?

	1
	Hints
	There are no grammatical or spelling errors and they are clear to read.
	Pass

	2
	Questions/Descriptions
	There are no grammatical or spelling errors.
	Pass

	3
	Question Topics
	The questions cover important, rather than trivial information.
	Pass

	4
	Topics 
	The questions follow in sequential order.
	Pass

	Overall
	
	
	Pass


Appendix H: Completed Website Test

Summary of Test Results: Completed Web Site Test
	Test #
	Precondition
	Pass?
	Date Tested

	Test 1
	Running Application
	Pass
	June 16, 2006

	Test 2
	General User Interface 
	Pass
	June 16, 2006

	Test 3
	General Graphics
	Pass
	June 16, 2006

	Test 4
	General Text
	Pass
	June 16, 2006

	Overall
	
	Pass
	June 16, 2006


Test 1 – Running Application: Completed Web Site Test
	Steps
	Description
	Expected
	Pass?

	1
	Internet Explorer
	Application opens correctly and displays graphics in Internet Explorer.
	Pass

	2
	Mozilla Firefox
	Application opens correctly and displays graphics in Mozilla Firefox.
	Pass

	3
	Netscape Navigator
	Application opens correctly, and displays graphics in Netscape Navigator.
	Pass

	Overall
	
	
	Pass


Test 2 – General User Interface: Completed Web Site Test
	Steps
	Description
	Expected
	Pass?

	1
	Layout
	The layout/format of the web site is easy to understand.
	Pass

	2
	Links
	The links in the menu work and are sent to the correct site.  
	Pass

	3
	Visual
	The website is visually appealing.  
	Pass

	Overall
	
	
	Pass


Semester 1








Semester 2





Semester 1








Summaries





Activities





Special Topic Quizzes





Notes








Quizzes





Physical Science Home Page





Semester 2





Experiment


Graphing 


Oleic Acid





Factor Label


Kinematic Car


Gravity Commander


Planet Mass








Chapters 1-7








PAGE  
31
Cherry Creek Physical Science Website


_1212387671.unknown

_1210434040.unknown

