7th Grade Math: Unit 6: Measurement
7th Grade Math: Unit 6: Measurement

Ascension Parish Comprehensive Curriculum

Concept Correlation
Unit 6:  Measurement
Time Frame:  4 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Selection of standard measurement tools and units depend on the real world situation


	Concepts & Guiding Questions
	Activities

The essential activities are denoted with an asterisk.
	GLEs
	DOCUMENTATION

Documented GLEs

GLEs

Bloom’s Level

GLEs

Date and Method of Assessment

Multiply and Divide positive fractions and Decimals (N-5-M) (Analysis)
5
Select and discuss appropriate operations and solve single- and multi-step, real-life problems involving positive fractions, percents, mixed numbers, decimals, and positive and negative integers (N-3-M) (N-4-M) (N-5-M) (Analysis)
7
Determine the perimeter and area of composite plane figures by subdivision and area addition (M-1-M) (G-7-M) (Application)
20
Compare and order measurements within and between the U.S. and metric systems in terms of common reference points (e.g. weight/mass and area) (M-4-M) (G-1-M)
(Application)
21
Convert between units of area in U.S. and metric units within the same system (M-5-M) (Analysis)
22
Demonstrate an intuitive sense of comparisons between degrees Fahrenheit and Celsius in real-life situations using common reference points (M-5-M) (Application)
23
Analyze and verbally describe real-life additive and multiplicative patterns involving fractions and integers (P-1-M) (P-4-M)(Analysis)
40
Construct, interpret, and use scale drawings in real-life situations (G-5-M) (M-6-M) (N-8-M) (Synthesis)
30.8
Reflections: 



	Concept 1:  Perimeter and Area

33. Can students convert between measures of area within the same system of measurement?

34. Can students work with the changes in scale and the changes in perimeter and area?

37. Can students apply these understandings in problem-solving situations?

	*Activity 76: Calculate Perimeter and Area of a Plane Figure

GQ 33, 34, 37


	5, 7, 20, 22, 30.8
	

	
	*Activity 77: Pool and Hot Tube Addition

GQ 33, 34, 37


	20, 22
	

	
	
	
	

	Concept 2:  Metric and Customary Units 

33. Can students convert between measures of area within the same system of measurement?

35. Can students compare the relative measures of area and weight/mass across different measurement systems?

37. Can students apply these understandings in problem-solving situations?

	*Activity 78: Measuring Scavenger Hunt
GQ 33, 35, 37


	22
	

	
	*Activity 79: Metric Madness 
GQ 35, 37


	22, 40
	

	
	*Activity 80: Compare U.S. and Metric Systems of Length 
GQ 35, 37


	21
	

	
	*Activity 81: Compare U.S. and Metric Systems of Capacity

GQ 35, 37


	21
	

	
	*Activity 82: Compare U.S. and Metric Systems of Weight

GQ 35, 37


	21
	

	
	*Activity 83: Compare U.S. and Metric Systems of Measurement

GQ 35, 37


	21
	

	Concept 3:  Temperature
36. Can students compare the relative measures of temperature across different measurement systems?
37. Can students apply these understandings in problem-solving situations?

	Activity 84: What’s the Temp? 

GQ 36, 37

	21, 23
	

	
	*Activity 85: Temperature in the Newspaper
GQ 36, 37

	23
	

	
	
	
	


Unit 6 Concept 1: Perimeter and Area
GLEs

*Bolded GLEs are assessed in this unit.

	5
	Multiply and Divide positive fractions and Decimals (N-5-M) (Application)



	7
	Select and discuss appropriate operations and solve single- and multi-step, real-life problems involving positive fractions, percents, mixed numbers, decimals, and positive and negative integers (N-3-M) (N-4-M) (N-5-M) (Analysis)



	20
	Determine the perimeter and area of composite plane figures by subdivision and area addition (M-1-M) (G-7-M) (Application)



	22
	Convert between units of area in U.S. and metric units within the same system (M-5-M) (Application)


	30.8
	Construct, interpret, and use scale drawings in real-life situations (G-5-M) (M-6-M) (N-8-M) (Synthesis)


	Guiding Questions:

· . Can students convert between measures of area within the same system of measurement?

· Can students work with the changes in scale and the changes in perimeter and area?

· Can students apply these understandings in problem-solving situations?
Key Concepts:

· Determine perimeter and area concepts to confront regular and irregular figures composed of two or more simple shapes
· Solve mathematical problems involving measurements in the customary and metric systems (Linear and Capacity)
· Converting from one unit of measurement to another within the same system
	Vocabulary:

· Area 
· Perimeter

· Square units

· Dimensions

· Altitude
· Base 

· Height

· Scale

· Irregular figure

· Trapezoid

	Assessment Ideas:

· See end of Unit 6

Activity-Specific Assessments:

· Activity 76, 77

	Resources:

· BLM’s
· Video of home improvement show 
· Newsprint/bulletin board paper
· Markers
· rulers
· catalogs or sale papers from home improvement stores

· scissors

· glue/tape

· pencil paper


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 76:  Calculate Perimeter and Area of a Plane Figure (CC Unit 6 Activity 1) 

(GLEs: 5, 7, 20, 22, 30.8) Materials List:  video of home improvement show and TV or projector (optional), House Plan BLM, newsprint, color markers, rulers, catalogs or sale papers from home improvement stores, scissors, glue and/or tape, paper 
Allow students to view a clip from a home improvement show for motivation. Tell students that when beginning various home improvement projects, homeowners often must know the dimensions of each room. Using the House Plan BLM or another simple house plan that includes several rooms composed of composite plane figures with a scale of 
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-inch equals 5 feet (this can be changed to suit the project), have a class discussion on how to measure and find the dimensions of the floors in a room on the house plan. Review how to find the area of the walls of the rooms with the assumption that the walls are 8 feet tall.   Have a discussion about how to convert between units of area.  Tell students that the area of a kitchen is 75 square yards, and is being covered by tiles that measure 1 square foot.  How many square foot tiles are needed to cover the floor?  225 tiles or 225 square feet
Working in groups of four, have each group pick a room that they want to redo. Have them draw a scale model of the room on newsprint and provide a key for the scale used. Then have students find the perimeter and area of the walls, floor and ceiling of the room. Instruct students to make clear explanations of the processes used at each phase of the problem. Using catalogs from home improvement stores, have students select molding, flooring, paint, wallpaper, and other improvement items. Have students cut out pictures and prices of materials, glue them to a sheet of paper, and then calculate the cost for each. To facilitate evaluation, have students show their work on the paper next to the pictures.  Allow students to decorate by cutting out pictures to show how they want each room to look. 

This project will take several days depending on the number and type of improvements incorporated. Include area unit conversions within the same system, U.S. or metric, in the activity having students show any conversions on their papers. For example, if carpeting is sold by the square yard and the living room has an area of 200 square feet, how many square yards of carpet are needed?  Students should include the cost per improvement and a total cost for the room.

After each group has finished, have them assume the role of professor know-it-all (view literacy strategy descriptions) and present their room remodeling to the class, explaining how they figured the cost of each improvement. Remind other students to formulate questions to ask of the know-it-alls and to hold them accountable for the accuracy of their answers.  After all presentations have been made, place all the rooms together to build the house. Display on a classroom wall. 
[image: image11.emf]
Assessment: Use the example rubric provided in the blackline masters to evaluate the student’s understanding of the remodeling activity.
*Activity 77: Pool and Hot Tub Addition (CC Unit 6 Activity 2) (GLEs: 20, 22)

Materials List:  Pool & Hot Tub BLM, pencil, math learning log
Pose this situation as an addition to Activity 1, and have students work in groups.  The  Pool and Hot Tub BLM may be used.
The swimming pool that is to be put in the back yard has an irregular shape as shown below. A pool cover is needed to keep the leaves out this winter. Find the area of the pool. All corners are 90º. Pool covering material costs $4.95 per square yard; how many square yards will we need, and how much will the pool cover cost? Explain how you arrived at finding the area of the pool and the cost of the pool cover. We also need to know the perimeter of the pool, so that we can buy bricks to go around the edge of the pool. Find the perimeter. Bricks are 6 inches long. How many bricks will we need to buy to put one row of bricks end to end around the pool? Bricks cost 60¢ each.  How much will we spend on bricks? Explain and show how you determined the perimeter of the pool, and the cost of the bricks.
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A hot tub in the shape of a trapezoid with the dimensions shown will be built along 
the right side of the pool and adjacent to the bricks. A top view of the hot tub is shown.  

Find the cost of making a cover for the hot tub. Since the hot tub will be placed next to 
the swimming pool, the side with length 4 ft. will not be bricked. Find the cost 
of bricking the remaining three sides. Show all work for determining the cost of the cover 
and the bricks.

Ask students to respond to the following prompt in their math learning logs (view literacy strategy descriptions).  Depending on the students, there may need to be a similar discussion prior to the students completing the math learning log.  

Are the answers you found during the Pool and Hot Tub activity realistic?  Give at least three reasons to support your answer or describe how the answers should be adjusted to fit the real-life situation.

Example answers:  If the pool covering material is sold by the yard, it will have to be sewn together and extra material should be bought.  For the bricks around the pool, the end bricks will need to extend the width of the brick to make an even corner.  Also, the lengths are not all multiples of 6, and the bricks will need to be broken.  Will there be mortar between the bricks?  The cover of the hot tub is a trapezoid, so extra material will be needed for the slanted side.   These things encourage higher order thinking.  
Assessment: The student will solve the following problem correctly:

Your backyard is a rectangular shape that is 100 feet by 40 feet. The patio in the backyard is 18 feet by 20 feet. How much of the backyard is not covered by the patio?

Unit 6 Concept 2: Metric and Customary Units
GLEs

*Bolded GLEs are assessed in this unit.

	21
	Compare and order measurements within and between the U.S. and metric systems in terms of common reference points (e.g. weight/mass and area) (M-4-M) (G-1-M) (Application)


	22
	Convert between units of area in U.S. and metric units within the same system (M-5-M) (Application)


	40
	Analyze and verbally describe real-life additive and multiplicative patterns involving fractions and integers (P-1-M) (P-4-M)(Analysis)




	Guiding Questions:

· Can students convert between measures of area within the same system of measurement?
· Can students compare the relative measures of area and weight/mass across different measurement systems?
· Can students apply these understandings in problem-solving situations?
Key Concepts: 

· Convert from one unit of measure to another within the same system

· Compare and order units or measurements in U.S. and Metric Systems and distinguish between them (greatest/smallest)
	Vocabulary:

· Pounds
· Ounces

· Tons

· Cups

· Pints

· Quarts

· Gallons

· Metric system

· Customary system

· Inches

· Feet 

· Yards

· Conversions

· Meters

· Grams

· Kilograms

· Liters

· Mass

· Capacity

· Length

· Equivalent

· Meter stick

· Yard stick

· Base 10



	Assessment Ideas:

· See end of Unit 6

Activity Specific Assessment

· Activity 83
	Resources:

· BLM’s
· Paper

· Pencil

· List of measurement describing various objects

· Yard stick/ measuring tape

· Meter stick

· Protractor

· Metric rulers

· Place value chart (laminated)

· Large paper clips

· Objects for groups to measure

· 6-10 empty containers w/out labels (metric and customary)
· Sand/or

· Sugar packets

· Rice

· Ziploc bags

· Masking or electrical tape

· Items for students to weigh

· Digital scale


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 78: Measuring Scavenger Hunt (CC Unit 6 Activity 3) (GLE: 22) 

Materials List:  a list of measurements describing various objects (several for each pair of students), yard sticks and/or measuring tapes, meter sticks, protractors, pencil, paper, Measuring Scavenger Hunt BLM 

Make a list of measurements describing various objects found in the classroom or in a specified area outside on the school grounds. Provide measures in the U.S. and metric systems with angle measurements included.  Be sure to include descriptions that are given in units of area. Measurements may be added to the Measuring Scavenger Hunt BLM and given to students to find the objects.  Give each pair of students a list of objects, a yard stick (or tape measure), a meter stick, and a protractor. Have students hunt for each object described, measuring objects to find the ones on the list and writing the name of the object found on paper. Specify a time limit for completion of the hunt. 

(Example of description of objects: This object is 6 inches off the ground, and its dimensions are 12 inches by 4 inches, or this object has an angle that measures 60º and the sides that form the angle each have a length of 15cm, or the top of this object has an area of 10 square inches and sits on the ground.)  

When the students return to the classroom, have them convert specified measurements within the same system (e.g., 6inches = _____ foot, 12 in = ____ft, 2 square feet = _____ square inches, 36 square feet =  ____ square yards). 
As an extension, allow each pair of students to find and write a measurement description for an object, then swap descriptions with another pair to find the object.
*Activity 79:  Metric Madness (CC Unit 6 Activity 4) (GLEs: 22, 40)

Materials List:  metric rulers, meter sticks, paper, pencil, place value chart (can write on board)

Pass out metric rulers and meter sticks to groups of students. Have the students study the rulers and meter sticks, and write down observations about the relationships between units. Lead a class discussion to help students develop an understanding of equivalencies. Discuss how the metric system is based on 10, the same as the place-value system. Help the students connect the metric prefixes with the decimal place value system. Place metric prefixes with decimal names on a place value chart to help students remember their values (i.e., thousands–kilo, hundreds–hecto, tens–deca, ones–meter, tenths–deci, hundredths–centi, thousandths–milli). Discuss this chart emphasizing the most needed units–kilo, centi and milli. Using the meter stick, have the students convert millimeters to centimeters and kilometers and vice versa. Record each conversion on the board, study the conversions, and discuss how converting from a smaller unit to a larger unit requires division and converting from a larger unit to a smaller unit requires multiplication. Make sure that students are aware that the prefixes work the same with grams and liters. 

Extend the activity with explanation, examples, and problems involving converting between measures of area in the metric system.  
Example: Joshua is planning to cover a coffee table with material that is sold in square meters.  His table measures 60 cm by 32 cm.  How many square meters of material should he purchase?  
Present additional real-life problems in which students convert between units of area. 

*Activity 80: Compare U.S. and Metric Systems of Length (CC Unit 6 Activity 5) (GLE: 21)  
Materials List:  yard sticks, meter sticks, large paper clips, other objects for groups of students to measure (e.g., straw, large index card, textbook, floppy disk, pencil)

Pass out yard sticks and meter sticks to groups of students. Have students compare the lengths of a yardstick and a meter stick, and write down observations about their relationships.  Help students identify benchmarks to use to approximate equivalent measurements between the U.S. and metric systems - a yard is a little less than a meter, 
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cm is about 1 inch, and 5 miles is about 8 kilometers. 

Have students measure the width and thickness of a large paper clip to learn reference points for a cm and mm, respectively. Provide  several items for students to measure (e.g., straw, large index card, textbook, floppy disk, pencil, height of door, width of door, window). Have each group measure four times and record the measurements on a chart. Require that students decide the appropriate U.S. measurements—yards, feet or inches—to use when measuring. 

Have students measure the same four items using the appropriate metric measurements—centimeter, meter or kilometer. 

As a class, discuss the methods they used for measuring the items in the U.S. and metric systems. Compare the measurements from group to group to determine accuracy. 

Have students use their sense of the size of common units to estimate measurements (e.g., the height of the classroom door is about two meters) and use commonly understood benchmarks to estimate large measurements (e.g., the distance between the middle school and the high school is about the length of ten football fields). 

*Activity 81: Compare U.S. and Metric Systems of Capacity (CC Unit 6 Activity 6) (GLE: 21)  
Materials List:  6-10 empty containers demonstrating metric and U.S. measures without labels or markings, pencil, paper, sand or water

Provide students with the opportunity to compare measurements between the two systems. Place 6 -10 empty containers labeled as A through J in random size order on a table where students can see them easily. Make sure that all packaging labels have been removed and that some containers demonstrate metric measures and others U.S. measures (e.g. pint milk carton, soda can, ½ gallon juice carton, liter of soda, gallon jug, 2-liter bottle, 5-gallon water jug). Have each pair of students study the containers, and order them from largest to smallest. Instruct students to compare the objects visually and not to touch the containers. Ask students to return to their desks and record their reasons for the order they chose. 

After all groups have completed their ordering, have each group present and explain to the class its ordering of the items. Make a list of all the different ordering on the board. Pour sand or water into the containers to show what the actual ordering should be. When moving between the metric and U.S. systems, have students find approximate equivalents to become familiar with the benchmarks between systems—a quart is a little less than a liter. 

*Activity 82: Compare U.S. and Metric Systems of Weight (CC Unit 6 Activity 7) (GLE: 21)  
Materials List:  How Do I Compare? BLM, sugar packets, rice, Ziploc® bags, masking or electrical tape, items for students to weigh (e.g., textbook, bag of flour, can of soup, bag of chips), digital scale
Instruct students to complete the How Do I Compare? BLM an opinionnaire (view literacy strategy descriptions) about U.S. and Metric systems of weight.  It will force the students to take a position and defend it with reason.  Place students in groups of 3 or 4, and have them share their opinions and reasoning with the group.  Instruct students to compare their reasoning with the others and debate each other’s reasoning.
Put the opinionnaire to the side for now.  Have students use digital scales to weigh a small restaurant-sized packet of sugar. It should weigh about a gram. Have a Ziploc® bag with about 
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pounds of rice so that students will have a reference point for a kilogram. Provide several different packages with the weights covered with masking or electrical tape so that they cannot be read (e.g., textbook, bag of flour, can of soup, bag of chips).  After looking at the packages, have the students order the items by weight from least to greatest. Allow students to pick up and hold each item to guess the weight in reference to the benchmarks — the weight of the bag of rice and the small package of sugar. Have the students study the order of the items and allow them to reorder any item after reviewing the benchmarks. Because most students have a very poor sense of weight, make sure they always have approximate equivalents to use or become familiar with the benchmarks between systems. 

After all groups have completed their ordering, have each group present and explain to the class their ordering of the items. Make a list of all the different ordering on the board.  Allow students to use digital scales to weigh the items, and adjust their lists accordingly.

Have students revisit the each statement on their opinnionaires.  Allow them to adjust their answers and reasoning, and discuss why changes were needed.

*Activity 83: Compare U.S. and Metric Systems of Measurements (CC Unit 6 Activity 8) (GLE: 21)  
Materials List:  pencil, paper

Provide students with a list of situations in which they select the appropriate size and type of unit for a given measurement situation. For each situation, have the students explain their reason for choosing a given unit. For example, they should write that it makes sense to use liters rather than milliliters when determining the amount of soda for the school dance, or that milliliters may be quite appropriate when measuring a small amount of a liquid for a science experiment. Be sure to include situations that allow students to choose between two U.S. measurements.

Have students work in pairs to discuss and defend their choices

Assessment: The student will determine an appropriate unit for measuring each of the following and explain his/her choice:

a) The capacity of soda can

b) The length of a person’s foot

c) The parking lot of a school

d) The weight of a small box of raisins

e) The thickness of a fingernail

f) The heat from the stove

g) A bag of potato chips

h) The area of a classroom

i) The area of a leaf

j) A single dose of liquid medicine

Unit 6 Concept 3: Temperature
GLEs

*Bolded GLEs are assessed in this unit.

	21
	Compare and order measurements within and between the U.S. and metric systems in terms of common reference points (e.g. weight/mass and area) (N-4-M) (G-1-M)

(Application)

	23
	Demonstrate an intuitive sense of comparisons between degrees Fahrenheit and Celsius in real-life situations using common reference points (M-5-M) (Application)



	Guiding Questions:
· Can students compare the relative measures of temperature across different measurement systems?

· Can students apply these understandings in problem-solving situations?
Key Concepts:

· Compare and order measurements within the same system using temperature

· Compare and order measurements across systems using temperature

· Converting from one Fahrenheit to Celsius and vise versa 

· Demonstrate an intuitive sense of comparisons between degrees Fahrenheit and Celsius
	Vocabulary:

· Temperature
· Celsius

· Fahrenheit

· Degrees

· Thermometer

	Assessment Ideas:

· See end of Unit 6


	Resources:

· 3” x 8 ½” strips of paper
· Dual thermometer
· Cups

· Water

· Ice

· Paper

· Markers

· Large number line

· Newspapers

· Pencil

· Learning log


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

Activity 84:  What’s the Temp? (CC Unit 6 Activity 9) (GLEs: 21, 23)  
Materials List:  3” x 8 ½” strips of paper, dual thermometers, cups, water, ice, paper, color markers, large number line
Give each student a strip of paper measuring 3 inches by 
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 inches. Have students write 100ºC in the top left hand corner and 0ºC in the bottom left hand corner on the 
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 side of the strip.  Have the students fold the paper in half, then in half again, and write 50ºC on the left hand side at the half mark fold. Have students fill in the missing degree measures along the other two folds on the left hand side of the strip of paper (i.e., 25ºC and 75º C). 

On the top right hand corner, have students write 212º F, and on the bottom right hand corner, have them write 32º F. These are two benchmark temperatures students should know, the boiling point and the freezing point of water, respectively. From here, have students fill correct temperatures on the other fold marks.  When finished, the labels from top to bottom should be 212º F, 167º F, 122º F, 77º F, 32º F. 

Let students use this strip as a reference when comparing Celsius and Fahrenheit temperatures. Have students use a dual thermometer (showing both Fahrenheit and Celsius temperatures) to measure the temperature of various items—a cup of ice water, a cup of room temperature water, and a cup of hot water. Create large temperature “number” lines with labels for both Fahrenheit and Celsius degrees, and have students place drawings or pictures of various items—a hot cup of cocoa, a glass of ice water, a nice spring day, a winter day—on the line to indicate a reasonable temperature for each item. 

*Activity 85:  Temperature in the Newspaper (CC Unit 6 Activity 10) (GLE: 23)

Materials List:  newspapers, paper, pencils, math learning log
Bring several weather pages from the newspaper to class (or have the students bring them). Give each group of four students a weather page. Have the students record as many observations as they can in 8 minutes. Discuss the students’ observations--the temperatures and all the other information found on the weather page. Ask, “Are these temperatures in Celsius or Fahrenheit? How do you know?”  Have students place and order the Fahrenheit temperatures listed on the weather page on the temperature strip created in Activity 9. Have the students determine the approximate Celsius temperature for each Fahrenheit temperature using the temperature strip.  Have them use one of the formulas, C = 
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(F-32) or F = 
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(C+32), to determine how close they were in estimating the correct temperature using the temperature strip. 
Students should respond to the following prompt in their math learning logs (view literacy strategy descriptions).
Matthew turned on the radio to hear the weather forecast for today.  He heard the weatherman say the high temperature would be 12° Celsius.  Will Matthew need his jacket today?  Justify your answer using math symbols and diagrams to explain how Matthew can change Celsius temperature into Fahrenheit temperature and vise versa.
Solution:  Yes, the high temperature will be 53.6°F.  Students should justify their answer by showing how to use the formula F=
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(C+32).  If solving for degrees Celsius, the formula is C=
[image: image10.wmf]9
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(F-32).

Allow students to exchange their learning log responses with a partner to check for accuracy and logic. 

Unit 6 Sample Assessments
General Assessments

· Create and use checklists to determine the students’ understanding of measurement concepts.

· Whenever possible, create extensions to an activity by increasing the difficulty or by asking “what if” questions.

· The student will be encouraged to create his/her own questions to evaluate his/her understanding of measurement concepts.

· The student will accurately measure different objects using a variety of measurement tools. 

· The student will draw a scale model of his/her bedroom and create a makeover of the room. The makeover will include the purchase of flooring (carpet, tiles, and so on), paint for the walls and relocation of furniture based on scaled drawings of the pieces of furniture. The student will show all mathematical steps for the work. Work will be placed in the student’s portfolio. 

· The student will complete journal entries using such topics as:

1. Explain the difference between measurements reported in ft and ft² 

2. Explain what may have happened if two people had different results when measuring the same item.  For example, one person measures a board as 18 feet, and another measures it to be 6 feet.

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
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* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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