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Module Summary

Overview of Module

Students will compare a vehicle that has been driven by their parents as it is and then after it has had some minor maintenance. Students will check gas mileage of the car after 2-3 test drives of a half tank of gas. Students will calculate gas mileage and average “Miles per Gallon” of car without any type of attention given to tire pressure. Students will then check tire pressure and inflate tires to proper inflation as suggested by manufacture. Miles per Gallon usage of gas will then be re-calculated after 2-3 half tank tests.  Students will need to explain how the car is mainly driven, explain all variables and develop a conclusion.  Refer to how low tire inflation has caused several accidents. The main thing that students can see is how much money can be saved by a small amount of vehicle maintenance.       This module is recommended for students in grades 8-12.

Primary Career Cluster:  Transportation, Distribution and Logistics

Primary Career Pathway:  Health, Safety and Environmental Management
Related Occupations:  Industrial Health and Safety Engineer Mechanical Engineer
Recommended Subject Areas:  Industrial Technology, Math, Science, Communication Arts

Cluster Knowledge and Skills and Performance Elements

Analyze and assess the various roles and functions of necessary transportation-related technological systems used in the TDL community in order to demonstrate awareness of technical skills associated with the TDL industry.
Common Core Standards
Language Arts

· SL.8.1. Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 8 topics, texts, and issues, building on others’ ideas and expressing their own clearly.
· WHST.6-8.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Mathematics

· 8.EE.7. Solve linear equations in one variable.
· N-Q 2. Define appropriate quantities for the purpose of descriptive modeling. 

· A-CED 1. Create equations and inequalities in one variable and use them to solve problems. Including equations arising from linear and quadratic functions, and simple rational and exponential functions. 
· S-IC 2. Decide if a specific model is consistent with results from a given data-generated process, e.g., using simulation. 

Objectives

	What I Want Students to Know
	What I Want Students to be Able to Do

	· Importance of proper vehicle maintenance.
· The role that research can play in the support of a proposed theory.
· Impact of statistics to show facts about cost saving techniques.
	· Develop a plan for completing a task.
· Conduct research 
· Calculate results



	Measurement Criteria

	· Demonstrates secure mastery of measurement skills that are needed in technical applications. 

· Demonstrates secure mastery of problem-solving skills by producing original work based on given criteria.




Teacher Notes:
Before you start; give a demonstration on how to use a tire gauge.

If students don’t have a vehicle, give them numbers from your own automobile.
Time required to complete Problem (Estimated):  2 – 50 minute class periods

Module Support Materials Summary

· Plan of Procedure worksheet to layout plan

· Tire pressure gauges

· Tire pressure worksheet
	Lesson Outline
	Inflated Tire Safety

	Time Estimate:  2– 50 minute class periods

	Objectives

	1. Use measurement skills to solve problems.

2. Plan and Develop Original Work



	Materials & Resources

	· Handout 1, Tire Pressure Study Worksheet

· Tire Pressure Gauges (the more the better)

· Handout 2, Tire Pressure Study Pre-Plan


	Agenda

	Step
	Minutes
	Activity

	1
	10
	· Explain the importance of proper tire inflation both as a safety factor and as a cost savings.

	2
	15
	· Explain how to conduct tire pressure study.  
· Take the students into the parking lot to a predetermined vehicle (your own or someone who has volunteered their vehicle).  
· Give the students a turn to practice.  Multiple gauges would be helpful. 

	3
	30
	· Return to class and discuss data collection and the use of the attached Handout 1, Tire Pressure Study worksheet.  
· Set your guidelines for how many worksheets need to be collected. 
· Hand out Handout 2,  Tire Pressure Study Pre-Plan and have the students fill it out describing the vehicle used, an estimation of when this will be done, and how they will complete the study.  
· Then, give students the second and third page to collect data on and go through the process.  The will need several days to conduct a study. This is a work at home project that runs parallel to class work.

	4
	15
	· Once the collection is finished and the students have turned in their findings, compile the data.  
· Create a class data set and hand it out to the class.  
· Lead a class discussion on the findings of all students who participated in the studies.  You may require the students to present their findings.  

	5
	15
	· Have the students calculate the average cost savings each car experienced during the study.  They should also calculate the total money saved by the class as a whole.  

	6
	15
	· Finally, discuss the significance of proper tire inflation and how study could be further enhanced
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Handout 1
Tire Pressure Study 

OTS (Rev. 5/09) 

Tire Pressure Study Worksheet

Instructions for filling out calculation sheet: When the gas gauge indicates that the tank is about half full, have your parents take you to the gas station and help them fill the tank completely. After the car has sat overnight and before more gas has been put in, check the tire pressure of each tire. Repeat the process two more times. You only need to check air pressure one time.

Fill in information below:

Tire Pressure: 
Drivers Side Front _______________ Pounds per Square Inch (PSI)


          
Passenger Front     _______________ PSI



Dr. Side Rear         _______________ PSI



Pass. Side Rear      _______________ PSI

1st Fill-Up 
___________________ Gallons
Odometer Reading __________________

2nd Fill-Up 
___________________ Gallons
Odometer Reading__________________

3rd  Fill-Up 
___________________ Gallons
Odometer Reading__________________

Subtract 1st Odometer reading from second.  ___________________  (Dist. A)

Subtract 2nd Odometer reading from third.    ____________________ (Dist. B)
Gallons 2nd Fill-Up ____________ Divided by (Dist. A) _____________ = ___________MPG1  

Gallons 3rd Fill-Up ____________ Divided by (Dist. B) _____________ = ___________MPG2

Multiply MPG1 __________ X MPG2 ____________Divide by 2 = _____________ Avg. MPG

When the gas gauge indicates that the tank is about half full, have your parents take you to the gas station and help them fill the tank completely. After the car has sat overnight and before more gas has been put in, check the tire pressure of each tire. 

Inflate tires to proper Tire Pressure (PSI)
Repeat the process two more times. You only need to check air pressure one time.

Fill in information below:

Tire Pressure: 
Drivers Side Front _______________ Pounds per Square Inch (PSI)


          
Passenger Front     _______________ PSI



Dr. Side Rear         _______________ PSI



Pass. Side Rear      _______________ PSI

1st Fill-Up 
___________________ Gallons
Odometer Reading __________________

2nd Fill-Up 
___________________ Gallons
Odometer Reading__________________

3rd  Fill-Up 
___________________ Gallons
Odometer Reading__________________

Subtract 1st Odometer reading from second.  ___________________  (Dist. A)

Subtract 2nd Odometer reading from third.    ____________________ (Dist. B)
Gallons 2nd Fill-Up ____________ Divided by (Dist. A) _____________ = ___________MPG1  

Gallons 3rd Fill-Up ____________ Divided by (Dist. B) _____________ = ___________MPG2

Multiply MPG1 __________ X MPG2 ____________Divide by 2 = _____________ Avg. MPG

Average Miles per Gallon (MPG) before proper inflation _______________________

Average Miles per Gallon (MPG) after proper inflation    _______________________

If your car travels 20,000 miles per year; at $ 2.50 a gallon of gas, how much money could your family save in a year by proper tire inflation?   (hint: total miles driven /MPG= Gallons Used) 

Office of Traffic Safety 







Handout 2
Tire Pressure Study Pre-Plan
OTS (Rev. 5/09) 

Tire Pressure Study Pre Plan 
Develop and write a plan below on the specifics of your implementation of your tire pressure study.

Include in your plan: Date, Time, Location, Weather Conditions and any events that may affect the use of car being tested. Use calculation sheet to figure miles per gallon. 

Teacher                    

   Assessment Material
Module Assessment Materials

Final Evaluation Criteria
· Completed plan on specifics of implementation of study

· Completed Worksheet
Final Evaluation Scoring Rubric
	Tire Pressure Study Rubric
	Name :___________________________________

	 
	 
	 
	 
	 

	
	
	
	
	

	Understands and Uses Measurement Skills
	
	

	
	BEGINNING
	APPROACHING
	MEETING
	SURPASSING

	
	Still developing measurement skills that are needed in technical applications. 
	Demonstrates partial mastery of measurement skills that are needed in technical applications. 
	Demonstrates secure mastery of measurement skills that are needed in technical applications. 
	Demonstrates secure mastery of measurement skills that are needed in technical applications and works beyond grade level expectations.

	Uses Problem-Solving Skills to Produce Original Work
	

	
	BEGINNING
	APPROACHING
	MEETING
	SURPASSING

	
	Problem-solving skills and ability to produce original work are not yet evident. 
	Apply basic problem-solving skills by producing original work with some coaching.
	Demonstrates secure mastery of problem-solving skills by producing original work based on given criteria.
	Demonstrates secure mastery of problem-solving skills and exceeds given criteria by showing exceptional creativity in ability and interest in producing original work.

	
	
	

	
	
	
	
	

	
	
	
	
	


Example of Acceptable Student Performance
· Students completed plan of tire pressure study. (original work)

· Completed Worksheets  with statistics (Measurement Skills)

A P P E N D I X
Glossary of Terms

MPG – Miles per Gallon

PSI – Pounds per Square Inch
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