Lesson: Unit Conversion in measurements (Metric system to metric system and Metric to English system)
QR Lesson goal:
a)            Knowledge and Conceptual understanding:
 
· Students will be able to identify different types of units in measurements such as time, weight, distance and volume and will understand the concept of metric and English system of measurements. 
· Students will identify the unit 1 (given unit) and unit 2 (new unit) and write correct equation to solve unit conversions in metric as well as English system.
· Students will be able to develop QL and QR skills in comparing the values of units such as mega (106 ), kilo (103 ), micro (10-6 ), and nano (10-9 ).
· Students will understand the equivalent of English units values such as lb., feet, inches, gallon in terms of metric system
· Students will learn to write equations with proper unit
b) Thinking and other skills:
· Students will learn to read the problem and able to identify given unit (unit 1) and the new unit asked
· Students will be able to set up the right conversion factor to solve the problem.
· Students will be able to compare the value of the new unit with the value of the original unit and will make logical conclusion whether they made a suitable conversion factor. For example if they convert the 7.500 lbs. weight of a newborn baby the equivalent weight in metric unit will be 3.4kg, not 3405 kg. 
· Students will determine reasonable unit for measurement
c)      Attitude, value, disposition and habits of mind:
· Students will demonstrate their knowledge to solve problems involving unit conversion
· Students will be able to estimate the measurements in everyday life situation such as ounce, gallon, pound, feet, mile to the international unit system (metric).
· Students will develop a habit of comparing the values of units in everyday life situation such as shopping for food or for household materials. 
Lesson Plan
Step 1:  
Units of measurement for metric system such as time (s), mass (g), volume (L), and length (m) will be introduced and the definition of metric system will be discussed (metric system is built around the standard units and uses powers of 10 to express quantities which are smaller or larger than the standard unit of measurements).  At this point I plan to show the video from the NICHE website the power of 10.  They will be also given the following table to see the relationship.
 
Following tables will be provided to the students so that they will be familiarize with relationship between English and metric system and identify the metric units for weight, volume and length.
Relationship between Metric and English System:
	Measurements
	English System unit
	Metric system

	Length
	1 mile
1 inch
1 yard
	1.61 km
2.54 cm
91.44 cm

	Weight
	1 lb.
	453.59 g

	Volume
	1 gallon
1 oz.
1quart
	3.785 L
29.57 mL
0.946 L


Units of measurements for weight, volume and liter
	Measurements
	Metric unit
	Measurement
	Metric unit
	Measurement
	Metric unit
	 

	Weight
	Gram (g)
Kilogram (kg)
Centigram (cg)
Milligram (mg)
Microgram( µg)
Nanogram (ng)
	volume
	Liter(L)
Kiloliter (kL)
Centiliter (cL)
Milliliter(mL)
Microliter(µL)
Nanoliter (nL)
	Length
	meter(m)
Kilometer(km)
Centimeter (cm)
Millimeter(mm)
Micrometer( µm)
Nanometer(nm)
	 


 
 
 
 
 
 
 
 
 
Step 2.
Students will be introduced to dimensional analysis (conversion factor), which is an important step to convert given unit 1 to new unit 2.
Unit 1 x Conversion factor = Unit 2  
 An explanation will be provided for the purpose of introducing the conversion factor: conversion factor will eliminate the unit 1 and will give the result in target unit, which is unit 2.
Step 3:  
Examples:
Unit conversion for the measurement of length
1.To convert 2.5 meter  millimeter:
 
Students will be able to identify unit 1 is meter, unit 2 is millimeter and will learn to set up the conversion factor in such a way to eliminate the unit one to get the answer in unit 2.
  meter x  millimeter/ meter = millimeter. 
Using the table provided the students will be able to derive the relationship such as 1000 mm is 1 meter and able to set up the final equation
 
2.5  meter x 1000 millimeter/ 1 meter = 2500 millimeter. 
Based on this worked out example the follow up question will be asked in the class to do individual work.  After they finish one student will be called to solve the problem and other students will help or correct their calculation if they do it wrong. 
Convert 4.5 m to µm? ( 10 6  µm is 1m) 
 Unit conversion for the measurement of weight
1. 2.          Fill in the blank:   500 g is _________ 0.5 kg.
a)      larger than                  b)  smaller than                                c)  the same as
Students will be asked to identify unit 1 and unit 2.  They will also be asked to refer the table to find out the relationship between gram and kilogram and will be able to set up the equation with correct conversion factor.
500 g x 1kg/ 1000 g = 0.5 kg. So the correct answer is c, the same as 0.5 g.
Some related problems like the one below will be given to the students. They will be allowed to do group work or student volunteer can come to the board to solve it (my students always compete to come to the board)
Convert 3.25 x 10 21 ng to kg?
Unit conversion for the measurement of volume
At this point students will be able to identify the units, find the relationship and come with correct equation.
The following problems will be given to students to solve.
Convert 593 milliliters to liters
Convert 456 dL to L?
 
Step 4:
Students will be given problems to do conversion from metric ↔ English system.  Since the principle is the same such as identifying unit 1, unit 2, and setting up the conversion factor is similar to what they know in metric system. No examples will be given in the class.  Students will individually do the problem and I will correct them individually so I know who still has problem and I will help them to get it done.
1. 1.       A newborn baby is 20.5 inches tall. What is this length in centimeters? (1 in = 2.54 cm)
2. 2.       How many kilograms (kg) are there in a bag of cement, which weighs 92.0 pounds? (1 pound = 454 g)
3. 3.       How many liters are there in 2.50 gallons? (1 gallon = 4 quarts; 1 quart = 946 mL
 Step 5:
Students will acquire the knowledge of understanding reasonable unit for measurements to test their QR and QL.
Following questions will be asked (Khan Academy video will be sown)
Predict whether the following measurement are in millimeter, meter, or kilometer?
1. Length of a green bean
2. Distance between Brooklyn and Bronx
3. Length of average size swimming pool
4. Length of the slice of bread
Using the concept more unit conversion problems will be given to reinforce the habit of writing correct conversion factor and students will able to correct themselves if they made mistake in setting up the conversion factor.
Step 6:
Students will be given follow up homework assignment. (Home work will be graded for 5 points)
1. Please convert the heights of all your family members/ friends ( at least 5 people)  from feet to meter
2. Go to grocery store and write down the English measurements for any size soda can, milk, any size bag of potato, maple syrup and any kind of chips. (You are welcome to add any other item of your interest).  Covert each of them to metric unit keeping in mind reasonable unit for measurements. 
For example you cannot covert the amount of chips to kg, it is a too big and unreasonable unit for chips, gram will be ok.
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