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Instructional Component Used: Measurement

Grade Level: 7-12

Content (what is taught): 

· Measurement

· Estimation

Context (how it is taught):

· Students will estimate the size and measure several objects
· Students will measure the physical quantities of objects
Activity Description:

Students will be asked to estimate the size of several objects, and then they will be given several objects to measure.  

Standards:

Math: MD1, MD2




Science: SA1
Technology: TD3




Engineering: EA1
Materials List: 

· Electronic Scales

· Ruler

· Caliper

· Several objects to measure mass and diameter: (golf ball, baseball, ping pong ball and tennis ball, etc.)
· Several objects to measure length: (pencil, toothpick, paperclip, etc.)

Asking Questions: (Metric Measurement)

Summary: The students will be asked about their knowledge of measurement and how they use measurement and metric units in everyday life.
Outline: 

· Students will be asked how they use measurement in their everyday lives

· Students will be asked to name some metric units they are familiar with

· Students will be asked to think of ways measurement and metric units might be used in a business such as the Nebraska Public Power District (NPPD)

Activity: Students will be asked about their knowledge of measurement and the metric system.  The students will brainstorm ideas of how measurement and metric units might be used in a business such as the Nebraska Public Power District (NPPD).
	Questions
	Answers

	Name a commonly used metric unit?
	grams, meters, etc.

	What is the basic unit of length?
	meters

	Name some ways you use measurement in your everyday life.
	cooking, farming, shop class, etc.

	Name some ways a business such as NPPD might use measurement and list some metric units that they might use.
	measure power, electricity; Kilowatts, kilovolts, volts, watts




Exploring Concepts: (Metric Measurement)

Summary: The students will be given objects and they will be asked to estimate the size of each object.
Outline: 

· The students will be given several objects and they will be asked to estimate the size of each

· The students will share their estimations with the class

Activity: The students will estimate the mass and diameter of several objects such as a golf ball, baseball, ping-pong ball and tennis ball. The students will estimate the length of several objects such as a pencil, toothpick and paperclip.  After the students have finished the estimation, the students will share their results with the class.
	Object
	Mass
	Length (if applicable)
	Diameter (if applicable)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Instructing Concepts: (Metric Measurement)

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: (Metric Measurement)

Summary: The students will measure several different objects using a scale, a ruler or a caliper.

Outline: 

· The students will be given several different objects to measure

· The students will find the mass in grams of objects such as a golf ball, baseball, ping pong ball and tennis ball

· The students will find the length in centimeters of objects such as a pencil, toothpick and paperclip

· The students will find the diameter of a golf ball, baseball, ping pong ball and tennis ball

Activity: The students will be given several different objects to measure.  The students will find the mass in grams of objects such as a golf ball, baseball, ping pong ball and tennis ball. The students will find the length in centimeters of objects such as a piece of paper, toothpick and paperclip. The students will find the diameter of a golf ball, baseball, ping pong ball and tennis ball.  A possible extension activity on metric conversion is below.

	Object
	Mass 

(in grams using a scale)
	Diameter 

(in cm using a caliper)

	
	
	

	
	
	

	
	
	

	
	
	


	Object
	Length 

(in cm using a ruler)
	Length 

(in cm using a caliper)

	
	
	

	
	
	

	
	
	

	
	
	


Activity Extension:  Metric Conversions

Complete the following Metric conversions:

a. 10 mm = ________m

b. KV =     _________volts

c. 50 kg = _________cg

d. KW =___________watts

e. cm = ___________mm

f. ml = ____________L

g. mg = ____________ cg

Understanding Learning: (Metric Measurement)
Summary:  Students will demonstrate their knowledge of measurement by answering questions on measurement and explaining how measurement is used in a business like Nebraska Public Power District (NPPD).

Outline: 

· Formative Assessment of Measurement
· Summative Assessment of Measurement
Activity: Students will complete written and performance assessments of measurement.

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

1) Did the students measure all the objects?

2) Were the student estimates appropriate?

3) Did the students label their answers in the correct units?

Summative Assessment: Students can complete the following writing prompt:

1) What is the basic unit of length?

2) Explain how you use measurement in your everyday life.

3) What is the basic unit of power?

4) Explain how measurement is used in an industry such as NPPD (Nebraska Public Power District).

Students can complete the following performance assessment: The class will be given a “Jenga” game or one similar with a number of different sized pieces.  The students should first estimate the mass and physical dimensions of the pieces and then measure them using an appropriate tool.  To conclude comparisons between the estimates and actual measurements will be drawn and presented.
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