Project SHINE / SPIRIT2.0 Lesson: 

A Full Load
==========================Lesson Header ==========================

[image: image1.jpg]& BD

Helping all people
live healthy lives



Lesson Title: A Full Load
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Instructional Component Used: Measurement and Use of a Formula

Grade Level: Middle

Content (what is taught): 

· Measurement

· Application of Mathematical Formulas

Context (how it is taught):

· Measure distance in miles between two cities using Google maps (http://maps.google.com/)

· Research fuel consumption and efficiency of a semi-trailer.

· Calculate total shipping cost between two cities through the use of a mathematical formula

Activity Description:

In this lesson, students will calculate how much it will costs to ship a load of gates from one manufacturing plant to another.  The starting destination is Columbus, Nebraska and the final destination is Huntingdon, Tennessee.  First, students will find the distance in miles from Columbus, Nebraska to Huntingdon, Tennessee using Google maps.  Students will use the Internet to find the average number of miles per gallon that a loaded semi gets.  Students will calculate how many gallons of gas it will take to get from the starting destination to the ending destination.  Students will calculate the fuel surcharge ($0.36 * number of gallons).  Finally, students will calculate the shipping cost from Columbus, Nebraska to Huntingdon, Tennessee by using the following formula:

Cost of shipping = $1.45 * # of miles + Fuel surcharge ($0.36 * # of gallons of fuel used)

Standards:

Science: A1, A2
Technology:  A3
Engineering:  B1
Math:  A3, D1, D2, E1
Materials List: 

· Student Data Sheet

· Computer with Internet

· Calculators

Asking Questions: (A Full Load)
Summary:  Students will determine the cost to ship a load of gates from one manufacturing location to another manufacturing location within the continental United States.
Outline: 

· Students “brainstorm” the shipping costs from Nebraska to Tennessee

· Students determine the information they need to make a more accurate estimate

Activity:  Allow students to brainstorm the cost to ship a load of gates from one location to another.  Write these responses on the whiteboard and as a class discuss the range of answers.  As a class, discuss important factors that influence shipping costs.   Also discuss other modes of transportation that manufacturing companies use to transport their product.      
	Questions
	Answers

	How many miles is it from Columbus, Nebraska to Huntington, Tennessee?
	770 Miles

	What information would you need to know to calculate the shipping costs by truck from one manufacturing plant to another manufacturing plant within the continental United States
	Number of miles, charge per mile, fuel surcharge, 

	What would be the most important factor when shipping by truck if you are being charged per mile?
	Making sure you have a full load of gates on whatever product you are shipping.  

	What would another method of transportation for shipping be besides truck?
	Train


Exploring Concepts: (A Full Load)
Summary:  Students will calculate the total fuel cost of transporting a manufacturing load between two cities within the continental United States by measuring and using a formula.  

Outline: 

· Students will calculate the distance between Columbus, Nebraska to Huntington, Tennessee using Google maps (http://maps.google.com/). 

· Students will use the Internet to research the average miles per gallon a fully loaded semi gets so they can calculate the fuel surcharge

· Students will calculate the total shipping cost by using a formula.

Activity:  In this lesson, students will calculate how much it costs to ship material from one manufacturing facility to another within the continental United States.  Students will find the distance between Columbus, Nebraska and Huntington, Tennessee using Google maps.  Students will use the Internet to research the average miles per gallon for a fully loaded semi so they can calculate the fuel surcharge.  Next students will figure out how many gallons of gas will be needed for the trip based on mileage and the average fuel efficiency.  The students can then calculate the fuel surcharge (current fuel surcharge is $0.36 per gallon).  To calculate the total shipping costs, students will use the following formula:  

$1.45 * # of Miles + Fuel Surcharge ($0.36 * # of gallons of fuel used)
Instructing Concepts: (A Full Load)
Measurement

Putting “Measurement” in Recognizable terms:  Measurement is the process of estimating the magnitude some characteristics of an object such as weight, length, volume, air pressure, etc.  Measurement will always be an estimate because we are never capable of finding the exact value of a measurement.  No matter how careful or precise we try to be, there will always be measurement error created by the precision of the instrument used.

Putting “Measurement” in Conceptual terms:  Measurement is the act of quantifying a magnitude that relates to an object.  You can achieve this through the use of instruments.  For instance, to measure length you would use a ruler or meter stick.  For mass you would use some type of scale.  When we are estimating a quantity there is always measurement error.  Ideally, the person measuring will minimize the error as much a possible by working carefully and using precision instruments.  Typically, the more precise the instrument used, the lower the measurement error.

Putting “Measurement” in Mathematical terms: The measurement of an object can be estimated to one smaller division than your instrument is marked.  For instance, if you are measuring length and the meter stick is divided up into millimeters, you can estimate to tenths of a millimeter.  Thus an object could be measured to be 857.2 mm long with this meter stick.  The 857 would be the closest division to the length of the object and the .2 would be a closer estimate.  If a yardstick is only divided up into inches you can measure to tenths of an inch.  Since the divisions are much larger, the estimation will not be as close and the error will be increased.  In summary, the more precise the instrument is marked the smaller the measurement error.

Putting “Measurement” in Process terms:  Thus, measurement is about estimating the magnitude of an object and at the same time reducing the error associated with that estimate.  A measurement should have three parts: 1) the measurement, 2) the margin error, and 3) the confidence that your measurement will fall within the margin of error.  For instance, if you measure the weight of an object to be 5.43 kg with a margin of error of .01 kg with 95% confidence, you mean that 95% of the time the weight you measured will be within .01 kg.  Basically, measurement is about making the best possible guess.

Putting “Measurement” in Applicable terms:  Measurement applies in everything we do.  All jobs require precision measurement for success to be attained.  If measurements are done inaccurately or carelessly the board the carpenter cut might not fit, the rocket NASA designs might not fly, or the brakes on your car might not stop you.  The old carpenter’s adage comes to mind, “measure twice and cut once”.  This means you should be as sure of your measurements as you possibly can because your life or someone else’s might depend on it.
Organizing Learning: (A Full Load)
Summary:  Students will use measured distances between two cities to calculate the fuel cost between those two cities.  

Outline: 

· Students will calculate the distance between a starting and ending destination

· Students will find the average number of miles per gallon that a loaded semi gets

· Students will calculate the fuel cost by using a formula

· Students will record the distance, average number of miles per gallon, fuel surcharge = $0.36 per mile, and fuel charge $1.45 per mile 

Activity:  In this lesson, students will calculate how much it will costs to ship a load of gates from a starting destination to an ending destination.  First, students will find the distance in miles from the starting destination to the ending destination using Google maps.  Each student will record the distance on their data chart.  Students will use the Internet to find the average number of miles per gallon that a loaded semi gets.  Record this number on the data chart.  Students will calculate how many gallons of gas it will take to get from the starting destination to the ending destination.  Record the number of gallons of gas it will take on the data chart.  Next students will calculate fuel surcharge ($0.36 * number of miles).  Record the fuel surcharge on the data chart.  Calculate the shipping cost from starting destination to ending destination by using the following formula:  

Cost of Shipping = $1.45 * # of miles + Fuel Surcharge ($0.36 * # of gallons of fuel used)
Resources: Data Chart
	Distance in miles from Columbus, Nebraska to Huntingdon, Tennessee
	Average # of miles per gallon
	Gallons of gas it will take to get from Columbus, Nebraska to Huntingdon, Tennessee
	Fuel Surcharge
	Total shipping cost from Columbus, Nebraska to Huntingdon, Tennessee

	
	
	
	
	


	Distance in miles from Los Angeles, California to New York, New York
	Average # of miles per gallon
	Gallons of gas it will take to get from Los Angeles, California to New York, New York
	Fuel Surcharge
	Total Shipping cost from Los Angeles, California to New York, New York

	
	
	
	
	


Understanding Learning: (A Full Load)
Summary:  Students will choose an object they are going to ship.  After determining the starting and ending destination, students will calculate the shipping costs between the two destinations.

Outline: 

· Students will choose an object they are going to ship from a manufacturing plant

· Students will choose a starting destination
· Students will choose an ending destination

· Students will calculate the distance between the starting and ending destination

· Students will calculate the total shipping cost by using a formula 

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Were the students able to calculate the shipping costs between the two destinations by using the formula?

2) Can students explain each of the variables that are used in the shipping costs formula?

Summative Assessment

1) Students will choose an object they are going to ship from a manufacturing plant.  

2) Students will choose a starting and ending destination.  

3) Students calculate the total shipping cost by truck using the manufacturing shipping formula.  

Writing Assessment

1) What factors might affect the fuel consumption and efficiency?  Explain how each of these factors would affect the total shipping costs.

2) Name a real life situation when using a formula similar to this would be beneficial.  

3) Explain the relevance of using the shipping formula in this lesson in the manufacturing industry.  
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