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	OVERVIEW: And We’re Rolling!

	AUTHOR(S): Trista Hathaway

	VITAL INFORMATION 

	Subjects:
	Mathematics

	Unit and Topic:
	Geometric Solids and Graphing

	Grade/Level:
	8

	Time Allotment: 
	2- 45 minute classes, so 1- 90 minute block

	Pre-Requisite Skills: 
	Students must have

· Knowledge of the x and y axis
· Basic computational skills

· Ability to measure distance and use stopwatches effectively

· Account on www.mynexthorizon.org

	Objective(s):
	The students will be able to:

· Identify basic geometric solids within automotives

· Explain how geometry can be/is used in the automotive design process

· Collect data involving time and distance

· Calculate speed and acceleration

· Graph speed and acceleration

· Predict futuristic outcomes using graphs

	Summary:
	During the math lesson of the unit, students will locate geometric solids in a VRML model of a car (http://www.parallelgraphics.com/products/cortona/carconstr/).  Discussion of prototyping of car models will occur (see http://www-vrl.umich.edu/project/automotive/ ).  Simple examples of geometry in automotives will be given in the prototyping and VRML.  Following discussions about geometric uses, students will race the mousetrap cars built during the Science lesson of the unit.  Students will record times and distances (time between each marker should be taken) in order to calculate speed and acceleration.  Speed (D/T) and acceleration (S/T) will then be graphed for each group.  Students will make predictions based on the drawn graphs about which car would win a 10 meter race.  The lesson will conclude with each student blogging about their experience and findings using www.mynexthorizon.org when appropriate.

	PREPARATION
	 

	Instructional Materials 
	Large graph paper
Markers

Stop watches

Meter stick to measure distance

Tape to mark off track

Computer with Internet access

Calculators



	Resources:

Introduction/Motivation:
	ParallelGraphics.  How Your Car Works.  2000-2008.  http://www.parallelgraphics.com/products/cortona/carconstr/ 
Whetzel, David.  Math and Auto Racing- Mathematics is at the heart of Designing, Driving, and Drivers.  June 9, 2008.  http://homeschooling.suite101.com/article.cfm/math_and_auto_racing 

Wong, Nicholas.  Geometry in Automotives.  Date Unknown.  http://www.geocities.com/Factory6987/Geometry.html
The Edventure Group.  2008.   www.mynexthorizon.org
University of Michigan Virtual Reality Laboratory at the College of Engineering.  Virtual Prototyping of Automotive Interiors.  December 2002.  http://www-vrl.umich.edu/project/automotive/ 
Show the VRML model and tell them they are going to build and race a car.

	Learning Context : 
	

	Procedure:
	Following the science lesson of the unit, students will revisit the VRML (http://www.parallelgraphics.com/products/cortona/carconstr/) to locate geometric solids.  Prototyping and the importance of geometry in design will be discussed (see http://www-vrl.umich.edu/project/automotive/).  Properties of these solids will also be discussed.  Students will then race their mousetrap cars (built during the science lesson of the unit) and record time to go 1 meter, 2 meters, 3 meters, 4 meters, and 5 meters.  Results will be kept in a chart for each group.  Students will then use the collected information to find average speed of the car and acceleration of each car.  Average speed and individual time accelerations will then be graphed on the large graph paper.  Students should use a different color marker for each group, and a key should be included on the graph.  Students will look for trends in the graphs and slopes will be discussed.  Students will make a prediction on what car would win a 10 meter race by using the acceleration graph.  Predications will be posted on a blog on www.mynexthorizon.org , when appropriate.


	Differentiated Instruction: 
	For students without internet forms (and for CITERA workshop participants), blogging can be replaced with an essay or discussion, still focusing on predictions.  Graphs can also be made using Microsoft Excel if there is ample access to computers.

	Sample Student Products:
	

	Collaboration:
	Students will work in groups of three to five students.  Collaboration between science and math teacher is required.

	Author's Comments & Reflections: 
	Teachers may choose to do a chart printout to help students organize information.

	STANDARDS & ASSESSMENTS 
	 

	Standards
	WV CONTENT STANDARDS AND OBJECTIVES:  (Standards taken from WVDE website: http://wveis.k12.wv.us/nclb/Content/public/cso/popUp.cfm )
M.O.8.2.9 


represent and solve real-world grade-appropriate problems using multiple strategies and justify solutions.

M.O.8.2.10 


identify a real life problem involving change over time; make a hypothesis as to the outcome; develop, justify, and implement a method to collect, organize, and analyze data; generalize the results to make a conclusion; compare the hypothesis and the results of the investigation; present the project using words, graphs, drawings, models, or tables.

USA - 21ST CENTURY LEARNING SKILLS & ICT LITERACY (Standards taken from WVDE website: http://wveis.k12.wv.us/nclb/Content/public/21C/popUp21.cfm ) 
21C.S.5-8.3
Standard 3: Personal and Workplace Skills

The student will exhibit leadership, ethical behavior, respect for others; accept responsibility for personal actions considering the impact on others; take the initiative to plan and execute tasks; and interact productively as a member of a group.

21C.O.5-8.3.LS.1

Student manages emotions and behaviors, engages in collaborative work assignments requiring compromise, and demonstrates flexibility by assuming different roles and responsibilities within various team structures.

21C.S.5-8.2
Standard 2: Thinking and Reasoning Skills 

The student will demonstrate the ability to explore and develop new ideas, to intentionally apply sound reasoning processes and to frame, analyze and solve complex problems using appropriate technology tools.

21C.O.5-8.2.LS.2

Student draws conclusions from a variety of data sources to analyze and interpret systems.

21C.O.5-8.2.LS.3

Student engages in a problem solving process that divides complex problems into simple parts in order to devise solutions.

NATIONAL STANDARDS  (Standards taken from Education World 1996-2008 http://www.education-world.com/standards/national/math/algebra/6_8.shtml )
NM-ALG.6-8.3 
Use mathematical models to represent and understand quantitative relationships 
· model and solve contextualized problems using various representations, such as graphs, tables, and equations. 

NM-ALG.6-8.4 
Analyze change in various contexts 
· use graphs to analyze the nature of changes in quantities in linear relationships. 



	Assessment/Rubrics
	RUBRIC
CATEGORY 

0 Points
1 Point 

2 Points 

3 Points 

Computations

Student(s) show no evidence to support computations

Student(s) show work in computations but there are significant errors. 

Student(s) show work in computations and there are only tiny errors in calculations 

Student(s) show work of computations and there are no errors present. 

Graphs 

Student(s) have no graphs attempted 

Student(s) graphs have significant errors throughout or are not labeled 

Student(s) graphs are mostly correct with only small errors; graphs are labeled 

Student(s) graphs are accurate and labeled correctly 

Blogs 

Student does not post any blogs on the website 

Student posts only an original blog 

Student posts an original blog and responds to another student, but blogs are short or hard to follow 

Student posts an original blog and responds to another student; both blogs are easy to follow and meet the needs of the question 

Teamwork 

Student(s) show no evidence of teamwork 

Student(s) show little evidence of teamwork; it is clear that one person does the work 

Student(s) show evidence of good teamwork with all members participating in some way 

Student(s) show great teamwork with all member participating in the project equally 




