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Introduction

· Great Plains Vo-Tech is planning on building a “game programming” tract in which will provide students with the skills and knowledge necessary for creating their own games. This will also give students a chance to work for game developing companies.  One of the courses that will be taught is called “Using Math and Physics for Building Games.”  This course will give students a variety of math and physics formulas in which will be used on many games.  The lessons for the course must be designed before the Fall2003 catalogs are released. 
Stakeholders

· Great Plains Vo-Tech faculty and staff members
· Students enrolled in the “game programming” tract
Groups That Design Must Consider

· Students enrolled in the “game programming” tract
Obtaining Further Information

· Trigonometry by Larson and Hostetler
· Physics for Game Developers by David M. Bourge 
· Math tutorials online
· http://www.macscene.org/ppcdc/print.php?p=into3dstep1
· http://www.wcsscience.com/pythag3d/page.html
Task Analysis

Learning Goal
Students will be able to determine the distance between a two-dimensional and a three-dimensional coordinate system.
Objectives

· Given two points on a two-dimensional coordinate system, students will be able to find the distance between the two points.
· Given two points on a three-dimensional coordinate system, students will be able to find the distance between the two points.

Steps for Finding Distance for Two-Dimensional Coordinate System
1. Locate the x and y coordinates for the first point and second point (ex: (5, 4) and (-2, 7)).
2. Subtract the second x coordinate from the first x coordinate (ex: 7 - 4 = 3)
3. Square your answer (ex: 32 = 9).

4. Subtract the second y coordinate from the first y coordinate (ex: -2 – 7 = -9)
5. Square your answer  (-92 = 81)
6. Add the two answers that you had from squaring previously (ex: 9 + 81)
7. Find the square root of your total (SQRT(90))
8. You will then have the distance ( 9.49)
Distance = SQRT((x2 - x1)2 + (y2 - y1)2)

Steps for Finding Distance for Three-Dimensional Coordinate System
1. Locate the x, y, and z coordinates of the first and second point

2. Subtract the second x coordinate from the first x coordinate

3. Multiply your answer by itself 
4. Subtract the second y coordinate from the first y coordinate

5. Multiple your answer by itself
6. Subtract the second z coordinate from the first z coordinate

7. Multiple your answer by itself
8. Add the three answers that you had from multiplying it previously
9. Find the square root of your total
10. You will then have the distance
Distance = SQRT((x2 - x1)2 + (y2 - y1)2 + (z2 - z1)2)
Learner Analysis


Cognitive Characteristics


General Characteristics
The majority of students will be adult learners. There will also be a few high school students as well. Their reading-levels are at least at a high-school level. 
Specific Prior Knowledge

The majority of students should have already taken algebra and trigonometry in high school.  Some students have also taken college algebra.  Most students should have knowledge of using the Cartesian coordinates.  They have also been exposed to the distance formula (in high school or college), but most have forgotten by now how to use it.  
Context Analysis

Characteristics of the Teachers/Trainers That Will Use the Materials
Teachers/trainers that use these instructions must have some teaching experience, whether it’s in math, programming, or something related. They should also have experience with programming games. A positive attitude towards games and teaching is very important as well.
Existing Curricula in Which This Piece of Instruction Must Fit

In order for this instruction to fit into existing curricula, students must have taken some form of math classes in high school or college (algebra, trigonometry, etc.).  They should also have basic computer experience (Windows OS, keyboard, mouse control, etc.). 
Characteristics of the Classes and Facilities

There will be around 12-14 computers.  Each computer will have programs that allow students to practice building games.
Instructional Plan


Length of Lesson: 1 hour
Sequence: The sequencing of instructions must be in sequential order. In other words, topic 1 must be covered first, topic 2 next, and so on.


Topic 1: Introduction (5 minutes)
· To get the students attention, I will first start and explain why they need to learn the distance formula.  I will then give some examples and scenarios in which the distance formula can be used in some games. 

· Example1:  If you were developing a game in which the main character is fighting with an enemy, it would be helpful to determine the distance between the main character and the enemy. If the enemy is very far away from the main character, then you can make the enemy less active and involved.  If the enemy is in close proximity, you can tell the enemy to be more active and aggressive to the main character. This can be a great use of AI.
· Example2: If you were developing a sporting game such as track and field games, you would need to determine the distance from the beginning of the race to the end of the race (100M dash, marathon, etc.), or the distance of the object that is thrown (discuss, shot put, javelin, etc.).

· Ask students if they give any examples of games in which would use the distance formula.

· Tell the students what I will be covering the distance formula for a 2D and 3D coordinate systems.

Topic 2: Distance Formula for a 2D (x and y) Coordinate System (20 minutes)
· Since the students already have prior knowledge with working with coordinate systems (Cartesian coordinates) and the distance formula, I will briefly explain the concepts (X-axis, Y-axis, etc.) and move toward the procedure to finding the distance. 
· I will first show them the distance formula. Then I will show them step-by-step on solving the distance between two points (2D coordinate system).  I will solve about two problems using the procedure that I had in the task analysis. 
Distance = square root ((x2 - x1)2 + (y2 - y1)2 )
· Practice Activity: 

· For practice, I will give students two practice problems. Each problem will have two different points and the student must find the distance. 
· After they’ve finished, I will ask the class what answer they got.  If they all got it right, then I will ask them if they have any other questions about solving for the distance. If there are no questions, then I will move on to the next topic. If at least one person got it wrong, I will go over each step in the procedure on finding the distance. After I’ve gone through the two problems, I will check and see if the class has any other questions. If there is none, then I will move on to the next topic.

Topic 3: Distance Formula for a 3D (x and y) Coordinate System (25 minutes)
· Since most students do not have knowledge on a 3D coordinate system, I will give them a brief explanation of the z-axis and show them a picture of how one would look like using the Cartesian coordinates.  This will allow them to visually see the 3D space.
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· I will then give them the formula for finding the distance between two points on a 3D coordinate system. I will let the students know that this formula is very similar to the formula used for a 2D coordinate system except only one thing is added, which is the z-axis.   Distance = square root ((x2 - x1)2 + (y2 - y1)2 + (z2 - z1)2)
· I will then show them step-by-step on finding the distance between two points on a 3D coordinate system.  I will solve about two problems using the procedure that I had in the task analysis. 
· Practice Activity:
· For practice, I will give students two practice problems. Each problem will have two different points and the student must find the distance. 

· After they’ve finished, I will ask the class what answer they got.  If they all got it right, then I will ask them if they have any other questions about solving for the distance. If there are no questions, then I will move on to the next topic. If at least one person got it wrong, I will go over each step in the procedure on finding the distance. After I’ve gone through the two problems, I will check and see if the class has any other questions. If there is none, then I will move on to the next topic.

Topic 4: Quiz/Assessment (5 minutes)
· The quiz will consist of 10 questions. 
· Question #1 – 4: These questions will give two points and the student must find the distance between the two points. Two will come from a 2D coordinate system and the other two will come from a 3D coordinate system. 

· Ex: If point A was at (7,12) and point B was at (-3, 4), what is the distance between the two points?

· Question #5-10: These questions will give the student a scenario situation.  Students will have to find the distance of the points.
· Ex: In a football game, a quarterback throws a pass from the 15-yard line, 10 yards from the sideline. The pass is caught on the 40-yard line, 45 yards from the same sideline. How long is the pass?

