SHINE Lesson: 

“Reading the Little Lines”
==========================Lesson Header ==========================

Lesson Title: Reading the Little Lines

Draft Date: 6/15/11
1st Author (Writer): Brad Ryun

Associated Business:  Kawasaki
Instructional Component Used: Measurement

Grade Level: Metal Fabrication 9-12th grade

Content (what is taught): 

· [image: image2.emf]Measurement

· Accuracy and Precision

Context (how it is taught):

· Reading a steel rule to measure length
· Record of data from measurements
· Compare measurements to standard to determine accuracy
· Compare measurements to each other to determine precision
Activity Description:

In this lesson, students will measure lengths of metal and lines using a standard metric ruler to the centimeter and millimeter. Measurements will come from mechanical drawings and actual objects with the results being recorded on handouts or charts.  Students will search for objects within the correct tolerance that match specific measurements. Finally, students will be assessed on their ability to read a ruler and accurately measure within the correct tolerance. 
Standards: 

Math: MA1, MD2




Technology: TB4, TF2
Engineering: EB 6, ED 4
Materials List:

· Metric Rulers

· Objects to Measure

· Charts to Record Data on 

Asking Questions: (Reading the Little Lines)

Summary: Students are asked to make observations of length based on the estimated length of objects in the room.

Outline: 

· Show the class different objects of varying length and have them sort them by length

· Have students describe different ways to measure the objects

· Describe the need for a universal standard of measurement

· Determine vocabulary associated with the metric system

Activity: Demonstrate different ways to measure a given object. Have students come up with their own standard of measuring (finger length, pencil length, etc.). Students will then measure objects in the room with their new standards and compare the lengths with other student’s observations. Focus on measuring the length of the objects and using the correct standards.

	Questions
	Answers

	If you had to measure the width of your pencil compared to the length of a football field, what standards could you use?
	Millimeter, centimeter, inches, feet, kilometers, miles

	The metric system is used worldwide.  Why is this ideal rather than allowing each country to have its own measuring system?
	Universal standard that everyone can utilize to make data understandable in any language

	If you were making a part in industry whose other components were manufactured in a different country, how could you make sure that they were compatible?
	Use the same measurement standard



	Which measurement standard would a company like Kawasaki use on all of their machines?
	Metric
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Exploring Concepts: (Reading the Little Lines)
Summary: Students will measure different parts from a mechanical drawing.
Outline: 

· Students will look at parts from the Kawasaki production line

· Students will be shown that Kawasaki only measures length using the metric system

· Students will look at a drawing of the same part with some or all of the dimensions eliminated

· Students will measure for the missing dimensions and fill in the blanks where needed

Activity: Students will work in groups of three or four. The groups will have a mechanical drawing of a part, a metric ruler, and a worksheet drawing of the parts, with blank dimensions, on the table. Students will work together to measure the diameter and length of the part with the metric ruler and fill in the blanks on the drawings. 
Resources:

· Mechanical Drawing of a Part

· Metric Ruler

· Drawing of a Part with Blank Dimensions
· Example of a Mechanical Drawing: http://tinyurl.com/3syfcsu
Instructing Concepts: (Reading the Little Lines)

Measurement

Putting “Measurement” in Recognizable Terms:  Measurement is the process of assessing the magnitude of an object’s physical characteristics such as weight, length, volume, air pressure, etc.  Measurement will always be an estimate because of the difficulty of finding the exact value of a measurement.  No matter how precise the instrument, nor how careful the operator, there will always be measurement error due to a failing in establishing exactness. 

Putting “Measurement” in Conceptual Terms:  Measurement is the act of quantifying a magnitude that relates to an object.  This can be achieved through the use of instruments.  For instance, to measure length you would use a ruler or meter stick.  For mass you would use a balance.  When a person estimates a quantity there is always measurement error due to human sensory limitations and instrument sensitivity limitations.  Ideally, the person measuring will minimize the error as much a possible by working carefully and using calibrated 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.  In summary, the more precise the intervals are marked on the instrument the smaller the measurement error.

Percentage error is a calculated when the accepted value of a measurement is known and is used in comparison to an experimental value.
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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 approximation.

Putting “Measurement” in Applicable Terms:  Measurement applies in everything we do.  All jobs require accurate measurements for success to be attained.  If measurements are done inaccurately or carelessly, the board a carpenter cuts 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 industry as well as your life or someone else’s might depend on it.
Organizing Learning: (Reading the Little Lines)

Summary: Students will find objects in the room that have a length or diameter and measure them within a tolerance.  

Outline: 

· Set up objects with varying lengths on tables throughout the room

· Record lengths in millimeters, centimeters, meters and kilometers using a metric ruler

· Determine the best prefix to use for the varying lengths

Activity: In groups of three or four, students will have a scavenger hunt sheet with different required measurements on it. Students will search through the room measuring objects until they find objects that are within the tolerance needed for required measurement. All items found must be within a tolerance of ±10mm. The group that finds all of the required objects and has the lowest number for the ± value wins a prize.

	
	Object 

Name
	Actual 

Measurement
	± Value

How Close it is to the Required Measurement)

	15mm
	
	
	

	50mm
	
	
	

	100mm
	
	
	

	200mm
	
	
	

	400mm
	
	
	

	500mm
	
	
	

	
	Total ± 


Understanding Learning: (Reading the Little Lines)

Summary: Students will measure correctly using a steel rule within the tolerance given.

Outline: 

· Formative assessment of measurement

· Summative assessment of measurement

Activity: Students will complete written and quiz assessments related to measurement.

Formative Assessment: As students are engaged in activities, ask these or similar questions:
1) Were the students able to measure accurately within the tolerance given?

2) Can the students correctly use measuring tools to accurately measure objects?

Summative Assessment: Students can complete the following writing prompt:
Describe the process of measurement.  What do you need to consider in order to measure properly?

Students will complete the following short quiz using the metric ruler reading skills they have learned:

1) Measure the following 8 lines in millimeters within a tolerance of ±1 mm. 

a) ____

b) ______

c) __

d) ________

e) _______________

f) ___

g) _______

h) _______________________

2) Write the millimeter measurement for each point marked below.
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