5th Grade Math: Unit 4: Measurement Around Us

Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 4:  Measurement Around Us

Time Frame:  5 weeks 

	Big Picture: (Taken from Unit Description and Student Understanding)

· Objects are measured by their characteristics.

· The type of measurement used depends upon the characteristics measured.

· The degree of precision in measurements depends on the measurement tool.

· Selection of standard measurement tools and units depend on the real world situation.

· All measurements are approximations.
· Conversions can be made with various units of measure.
· Objects can be  measured using a variety of tools.

	Concepts & Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION

Documented GLEs

GLEs

Bloom’s Level

GLEs

Date and Method of Assessment

Model, measure, and use the names of all common units in the U.S. and metric systems (M-1-M) (Evaluation)

15

Apply the concepts of elapsed time in real-life situations and calculate equivalent times across time zones in real-life problems (M-1-M) (M-6-M) (Synthesis)

16

Distinguish among the processes of counting, calculating, and measuring and determine which is the most appropriate strategy for a given situation (M-2-M) (Analysis)

17

Estimate time, temperature, weight/mass, and length in familiar situations and explain the reasonableness of answers (M-2-M) (Analysis)

18

Compare the relative sizes of common units for time, temperature, weight, mass, and length in real-life situations (M-2-M) (M-4-M) (Analysis)

19

Identify appropriate tools and units with which to measure time, mass, weight, temperature, and length (M-3-M) (Analysis)

20

Compare and estimate measurements between the U.S. and metric systems in terms of common reference points (e.g., l vs. qt., m vs. yd.) (M-4-M) (Analysis)

22

Convert between units of measurement for length, weight, and time, in U.S. and metric, within the same system (M-5-M) (Analysis)

23



	Concept 1:   US and Metric Measurement
12. Can students recognize, select appropriate tools and units, and make and interpret measures for contexts involving length, weight/mass, capacity, temperature, and time?

13. Can students convert between units of length, weight/mass, capacity, and time measurements within the same systems for U.S. and metric system measurements?

14. Can students compare measurements between U.S. and metric systems?

15. Can students estimate measurements?


	*Activity 58:  Measurement Vocabulary 

GQ 12
	15, 17, 20
	

	
	*Activity 59:  U.S. and Metric System Lengths 

GQ 12, 14, 15


	15, 18, 19, 20, 22
	

	
	*Activity 60:  Linear Units 

GQ 14


	15, 18, 19, 20, 22
	

	
	*Activity 61:  Measuring the Distance Around a Shape 

GQ 12, 15


	15, 23
	

	
	Activity 62:  Getting Ready for Conversions 

GQ 13
	8
	

	
	Activity 63:  Division in Measurement

GQ 13
	8, 9, 23
	

	
	*Activity 64:  Conversions 

GQ 13
	8, 15, 23
	

	
	*Activity 65:  If You Made A Million  

GQ 12, 13, 14, 15
	8, 15, 18, 23
	

	Concept 2:   Measurement:  

Weight/Mass and Capacity
12. Can students recognize, select appropriate tools and units, and make and interpret measures for contexts involving length, weight/mass, capacity, temperature, and time?

13. Can students convert between units of length, weight/mass, capacity, and time measurements within the same systems for U.S. and metric system measurements?

14. Can students compare measurements between U.S. and metric systems?

15. Can students estimate measurements?

	Activity 66:  Units of Measure

GQ 14, 15
	15, 17, 19, 20
	

	
	*Activity 67:  Weight/Mass Units 
GQ 12


	15, 18, 19, 20, 22
	

	
	*Activity 68:  Measurements in Our Homes 
GQ 12, 14, 15
	15, 18, 20, 22
	

	
	Activity 69:  How Heavy Is It?

GQ 14, 15


	15, 18
	

	
	Activity 70:  Capacity Units

GQ 13
	15, 18, 19,  20, 22
	

	
	*Activity 71:  Container Capacity 
GQ 13, 14
	15, 19, 22, 23
	

	Concept 3:   Time and Temperature

12. Can students recognize, select appropriate tools and units, and make and interpret measures for contexts involving length, weight/mass, capacity, temperature, and time?

13. Can students convert between units of length, weight/mass, capacity, and time measurements within the same systems for U.S. and metric system measurements?


	Activity 72:  Units of Time

GQ 12
	15, 18, 19, 20
	

	
	*Activity 73:  How Long Does It Take? 
GQ 12
	15, 16, 18
	

	
	*Activity 74:  Elapsed Time 
GQ 12
	15, 16, 18
	

	
	Activity 75:  Planning a Trip 
GQ 12
	8, 16
	

	
	*Activity 76:  Time Zone Math  

GQ 12, 13
	16
	

	
	*Activity 77:  Temperature 

GQ 12, 13
	15, 18, 22
	

	
	*Activity 78:  Estimate!

GQ 12  
	15, 18, 22
	


Unit 4 Concept 1:  US and Metric Measurement

GLEs

*Bolded GLEs are assessed in this unit. 

	8
	Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other content areas (N-5-M) (Synthesis)

	15
	Model, measure, and use the names of all common units in the U.S. and metric systems (M-1-M) (Evaluation)

	16
	Apply the concepts of elapsed time in real-life situations and calculate equivalent times across time zones in real-life problems (M-1-M) (M-6-M) (Synthesis)

	17
	Distinguish among the processes of counting, calculating, and measuring and determine which is the most appropriate strategy for a given situation (M-2-M) (Analysis)

	18
	Estimate time, temperature, weight/mass, and length in familiar situations and explain the reasonableness of answers (M-2-M) (Analysis)

	19
	Compare the relative sizes of common units for time, temperature, weight, mass, and length in real-life situations (M-2-M) (M-4-M) (Analysis)

	20
	Identify appropriate tools and units with which to measure time, mass, weight, temperature, and length (M-3-M) (Analysis)

	22
	Compare and estimate measurements between the U.S. and metric systems in terms of common reference points (e.g., l vs. qt., m vs. yd.) (M-4-M) (Analysis)

	23
	Convert between units of measurement for length, weight, and time, in U.S. and metric, within the same system (M-5-M) (Analysis)


	Guiding Questions:

· Recognize, select appropriate tools and units, and make and interpret measures for contexts involving length
· Estimate measurements
· Convert between units of length within the same systems for U.S. and metric system measurements
· Compare measurements between U.S. and metric systems
Key Concepts:

· Understand all common units in customary and metric systems

· Measure and read linear measurements

· Solve problems involving measurement

· Distinguish between counting, calculating, and measuring

· Compare units across customary and metric systems and within the same systems
	Vocabulary:

· Customary Linear Units:  Inch, Foot, yard, mile

· Metric Linear Units:  mm, cm, km, m

· Yard Stick

· Meter Stick

· Tape Measure



	Assessment Ideas:

· See end of Unit 4
Activity-Specific Assessments:

· Activities 58, 61, 65

	Resources:

· Ruler:  metric/customary

· Measuring tape

· Yard Stick

· Meter Stick
· Book:  If You Made a Million and Count to A Million
· Harcourt Math Series:
· 24.1, 24.2, 24.3
· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Similar Meanings page 18
Foldable

· Include units in metric and customary for linear.
Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Writing Strategies/Activities

Journal Entries

· Explain the process used to change 4 yards into inches.  

· The teacher will give the students a list of the weight/mass units and have the students explain how he/ she remembered about how big the units were, whether a benchmark was used, and if so, what it is.

· Draw a picture of a house w/o using a ruler.  The house should be a rectangle 15 cm by 18 cm.  The roof should be in the shape of an isosceles triangle with a height of 5 cm.  The door should be a rectangle 2 cm by 4 cm.  There should be two windows, each one a square with a side length of 30 mm.

· When changing from one unit of measurement to another unit, explain whether you should multiply or divide.  Give an example to support your statement.
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 58:  Measurement Vocabulary (LCC Unit 6 Activity 2)
(GLEs:  15, 17, 20) 

Materials List:  Measurement Vocabulary BLM, pencils 

Have students work in groups to answer the following questions:

· Why is it necessary to measure? 

· What questions are answered by measuring? 

· When is measuring done rather than counting? 

Help students to see that measuring determines how tall, how wide, how heavy, etc. an object is. 

Have students work in groups to answer the following questions. Why is it necessary to measure? What questions are answered by measuring? When is measuring done rather than counting? Help students to see that measuring determines how tall, how wide, how heavy an object is. Questions are answered such as these: How cold is the temperature outside today? How fast did Michael Phelps swim in the 200-meter Individual Medley at the 2004 Olympics? Help students to understand that attributes such as time, temperature, length, and capacity are measured rather than counted. For each attribute, have students list some of the units that would be used to measure them. Do not worry if they do not list all of the units. Other activities will address the units.

This activity will help students think about the tools and units that are used to measure certain attributes. Ask students to think of other attributes that can be measured. The attributes should include length, capacity, weight/mass, time, temperature, area, and volume (this is a minimal list; they may have more). Length, or linear measurement, includes height, width, distance, circumference, perimeter, etc. 

On the board, or overhead projector, draw word grids (view literacy strategy descriptions) like the ones below. Provide students with a copy of the Measurement Vocabulary BLM. The top grid will involve tools, and the bottom grid will involve units.

	Tools for Measuring

	Attribute
	ruler
	scale
	thermometer
	
	
	

	Length
	
	
	
	
	
	

	temperature
	
	
	
	
	
	

	
	
	
	
	
	
	



Y = yes
N = no

	Units Used for Measurement

	Attribute
	inch
	centimeter
	pound
	hour
	
	

	length
	
	
	
	
	
	

	temperature
	
	
	
	
	
	

	
	
	
	
	
	
	



Y = yes
N = no

In the 1st column on the top grid, have students list the attributes they want to consider. In the other column headings, have them list different tools used to measure. If the tool is used to measure an attribute, students should write Y for yes. If not, they should write N for no.

In the 1st column on the bottom grid, have students list the attributes again. In the other column headings, have them list some of the measurement units that they know. If the unit is used for measuring an attribute, students should write Y for yes. If not, they should write N for no. Do not worry if they do not list all of the tools and units. Other activities will address both.

Once the word grid is complete, students should be given time to review which tools and units are used to measure certain attributes. They can quiz each other over the information in the grid in preparation for tests or other class activities.

 (Follow-up with flashcards SR 15,16, 17)

*Activity 59:  U.S. and Metric System Lengths  (LCC Unit 6 Activity 4)
(GLEs:  15, 18, 19, 20, 22) 

Materials List:  Measuring Length BLM, math learning logs, pencils, linear measuring devices such as rulers, measuring tapes, yardsticks, or meter sticks

Provide students with the Measuring Length BLM. Working in groups, ask students to estimate the length of common objects in the classroom. Examples are doors (height and width), desktops, math books, folders, paper, and unsharpened pencils. The selection of materials to be measured should include some objects that provide common reference points between U.S. and metric measures (i.e., the width of a door is about one yard or one meter). Spend time discussing the reasonableness of estimates before having students actually measure the objects. Students must decide which unit and which tool they should use to measure each object. After measuring, have students discuss their findings. Ask questions such as these:  What unit did you use to measure the height of the door? Would an answer of 25 feet be a reasonable estimate of the height of the door?

In their math learning logs (view literacy strategy descriptions), have students choose one object that they measured and explain why they chose a particular tool and unit to use to measure the object.

 (Follow-up Activity on page SR 18)

Assessment

The teacher will call out the name of a tool or unit and have student identify the attribute that would be measured.  If pictures of tools can be found, the teacher will give the student copies and have him/her decide which attribute would be measured by each tool.

*Activity 60:  Linear Units  (LCC Unit 6 Activity 3)
(GLEs:  15, 18, 19, 20, 22) 

Materials List:  Linear Units BLM, scissors, index cards, pencils, card stock
Give students a copy of the Linear Units BLM run on cardstock. There are blank cards in case other units are studied. Have them cut out and shuffle the cards. Students should sort the cards into U.S. and metric units. For each unit, have students discuss benchmarks that can help them remember approximately how large the units are. For example, a millimeter is about the width of an eyelash. Have students place the U.S. unit cards in order from smallest to largest. To the side of these cards, have them order the metric unit cards. Ask the students to see if there are units in each system that are about the same size or that would be used to measure the same object. For example, a meter is a little longer than a yard. An inch is about 
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 times the length of a centimeter, but both could be used to measure the length of a desk. Ask students what they could use to measure the length of very small items in the U.S. system. Students should think about 
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of an inch.  Have students match the unit cards with the abbreviation cards.

To develop students’ knowledge of key vocabulary, have them create vocabulary cards (view literacy strategy descriptions) for terms related to linear measurement. Distribute 3 x 5 or 5 x 7 inch index cards to each student, and ask them to follow directions in creating the sample card. On the board, place a targeted unit in the middle of the card, as in the example below. Ask students to list what attributes the unit is used to measure, list a benchmark that would help them remember the size of the unit, write its abbreviation, and list what tools could be used to measure using that unit.

Allow time for students to review their cards and quiz a partner on the terms to hold them accountable for accurate information on the cards.





*Activity 61:  Measuring the Distance Around a Shape  (LCC Unit 6 Activity 5)
(GLEs:  15, 18) 

Materials List:  Distance Around a Shape BLM, pencils, linear measuring devices, Internet access – optional 

Teacher Note:  A mini-lesson on decimals is necessary before beginning this activity.  Students will only need to know decimals through the tenths place for measurement.  Also, students are required to measure to the nearest 1/4 of an inch and to the nearest 1/8 of an inch.  

Since Activity 71 involves linear measurements, this is a good time to introduce perimeter. Provide students in groups with the Distance Around a Shape BLM, rulers, and measuring tapes. Have two students use metric tools and two students use U.S. tools. Ask students the purpose of finding the distance around an object. Have each group decide on four objects to measure the distance around. Explain that they are to find the perimeter of a face of the object. If they choose an object with a circular face, they are finding the circumference. Have students estimate the perimeter before measuring to the nearest inch or centimeter, depending on the tool used. Spend time discussing the reasonableness of students’ estimates. To emphasize the relationship between US and metric units, ask questions such as this: Did it take more centimeters or inches in finding the perimeter of your object? It is wise to recommend that they choose small objects to save time.  
Due to time constraints, a complete lesson on area and perimeter cannot be incorporated at this point in the curriculum.  However, both the formulas appear on the iLEAP reference sheet and students need to be aware of how to substitute numbers into the formulas.  To quickly introduce the concepts of area and perimeter, you can also tell them that the Area (starts with A) means all, and the P in Perimeter looks like the outside of a shape. (works better with a more square letter p).  Also, Cheezits are close to one inch. You could have kids measure the area and perimeter with these. 

The NCTM website www.nctm.org has a lesson on perimeter and area called Junior Architects. Go to the website, click Lessons and Resources, Elementary, Illuminations, Lessons, and in the search box, type Junior Architects or by going directly to http://illuminations.nctm.org/LessonDetail.aspx?id=U172. Students design a clubhouse using linear measurement, perimeter, and area. Another good lesson on measurement and perimeter may be accessed directly by typing: http://www2.edc.org/mathpartners/pdfs/3-5%20Geometry%20and%20Measurement.pdf. Go to lesson 4, page 20 to view the lesson. In this lesson, students estimate, measure, and compare perimeters of different objects.

Assessment

The student will measure the distance around a loose-leaf paper to the nearest inch and the nearest centimeter.

*Activity 62:  Getting Ready for Conversions  (LCC Unit 6 Activity 18)
(GLE:  8) 

Materials List:  paper, pencils, calculator for each pair of students, overhead calculator – optional 

When students make conversions in the metric system, they will need to multiply and divide by 10, 100, and 1000. Have students work in groups and provide at least one calculator per two students. If available, model the problems on an overhead calculator. Have students multiply any three numbers by 10. Have students call out one of their problems, such as 23 ( 10 = 230. After about 5 examples, see if students can find a pattern to multiplying by 10. The place value of each digit in the number shifts one place to the left. If 245 is multiplied by 10, the digit 2 shifts from the hundreds place to the thousands place, the digit 4 shifts from the tens place to the hundreds place, and the digit 5 shifts from the ones place to the tens place. The new digit in the one’s place is zero. There is one zero in 10, so multiplying by 10 shifts all of the digits one place to the left. The new number becomes 2,450. Do the same activity multiplying by 100 and then by 1000 and dividing by 10, then 100, and then 1,000. 

Activity 63:  Division in Measurement  
(GLEs:  8, 9, 23)

Materials List:  paper, pencils, math learning logs

The types of estimation used for division at this grade level are rounding and compatible numbers. Give students a problem and have them estimate using both of these methods. Use measurement units to practice measurement concepts and to put problems in context.

Example 1:  If there are 8 ounces in one cup, about how many cups are in 62 ounces?


Rounding:  60 ÷ 8 = ?

This problem is still not very easy. You know it is more than 7 cups, but less than 8 cups. Since you used 60 rather than 62, you know that 7 is an underestimate.


Compatible numbers:  64 ÷ 8 = 8 

This problem was easy to divide. Eight cups is an overestimate because you used 64 instead of 62.

Example 2:  If there are 12 inches in one foot, about how many feet are in 34 inches.


Rounding:  30 ÷ 10 = 3 feet


Compatible numbers:  36 ÷ 12 = 3 feet

Both estimation methods give 3 feet. 

Continue giving division problems using other measurements units. In their math learning logs, (view literacy strategy descriptions) have students explain how they could estimate the number of feet in 43 inches.

*Activity 64:  Conversions  (LCC Unit 6 Activity 19)
(GLEs:  8, 15, 23) 

Materials List:  Conversions BLM, pencils, linear measuring tools, calculator, 2 strips of paper – one 1 in. long and the other 1 ft long 

One of the problems that students have with conversions is not knowing when to multiply or when to divide. Hold up a strip of paper that is 1 in. long and a strip that is 1 ft. long. Ask: If you were to measure the length of the room, would it take more “inch” strips or more “foot” strips? (inch strips) Why? (Inches are smaller units, so we need more.) Students need to understand that the smaller the unit, the more of that unit they will need. Since inches are smaller than feet, more inches than feet will be needed when measuring an object. To change from a smaller unit to a larger unit, students should divide so that they get fewer of the larger unit.

Have each group of students choose a linear object to measure. Distribute the Conversions BLM. Make sure that the objects selected are longer than 1 yard. Have them measure the object to the nearest inch, foot, and yard. Make a chart such as this one on the board, and have students record their measurements on the Conversions BLM.

	Object Measured
	Inches
	Feet
	Yards

	
	
	
	


As you list the objects measured and the measurements, ask students questions such as these:  Why do we have larger numbers in the Inches column than in the Feet column? When you measured your object, did you get more feet or more yards? Why do you think this happened? Remind students that the actual measurements are approximate. See if they can notice any patterns in the tables. Have students use a calculator to divide the number of inches by 12. This number should be close to the number of feet. Or have them multiply the number of feet by 12 to get the number of inches. Have them divide the number of feet by 3. This number should be close to the number of yards. You want students to begin to see that 1 foot = 12 inches, and that 1 yard = 3 feet. Repeat the activity using millimeters, centimeters, and meters. You want students to see that 10 mm = 1 cm, 100 cm = 1 m and 1000 mm = 1 m. Ask the same types of questions as above. Compare the number of yards and meters for each object, and the number of inches and centimeters for each object.

Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Students will apply their understanding of converting linear units to commonly used measurements in Olympic Games.  See Teacher’s Manual page 528B for specific directions.  

 *Activity 65:  If You Made a Million   (LCC Unit 6 Activity 21)
(GLEs:  8, 15, 18, 23) 

Materials List:  paper, pencils, If You Made a Million, pennies, rulers

Read the book If You Made a Million to students. There are wonderful opportunities for measurement in it. After reading the book, provide students with an SQPL (view literacy strategy descriptions) activity by posting this statement from the book on the board or overhead projector: “The book states that ‘You can have a five-foot stack of pennies (that’s one thousand of them…).’ Therefore, a five-foot stack of pennies would equal 1000 pennies.” This strategy is used to encourage students to generate questions they would need to verify the statement. Working in groups of four, have students brainstorm (view literacy strategy descriptions) 2 or 3 different questions. Students might ask questions such as: How many pennies are in one inch? (Students can measure this.) How many inches are in one foot? Have groups present one of their questions to the class. Reread the statement. Have students answer the questions and decide if the statement is true. The book is also a great way to review whole numbers.

Assessment

The last statement in the book, If You Made a Million, says, “So what would you do if you made a million?” Have students write a short paper on what they would do if they made a million. They should estimate the cost of each of the things they would buy.
Measure a one-inch stack to find out how many pennies are in it. Then find how many one-inches are in five feet.
Unit 4 Concept 2: Measurement:  Weight/Mass and Capacity

GLEs

*Bolded GLEs are assessed in this unit. 

	15
	Model, measure, and use the names of all common units in the U.S. and metric systems (M-1-M) (Evaluation)

	17
	Distinguish among the processes of counting, calculating, and measuring and determine which is the most appropriate strategy for a given situation (M-2-M) (Analysis)

	18
	Estimate temperature and weight/mass in familiar situations and explain the reasonableness of answers (M-2-M) (Analysis)

	19
	Compare the relative sizes of common units for temperature, weight, and mass in real-life situations (M-2-M) (M-4-M) (Analysis)

	20
	Identify appropriate tools and units with which to measure mass, weight, and temperature(M-3-M) (Analysis)

	22
	Compare and estimate measurements between the U.S. and metric systems in terms of common reference points (e.g., l vs. qt., m vs. yd.) (M-4-M) (Analysis)

	23
	Convert between units of measurement for weight in U.S. and metric, within the same system (M-5-M) (Analysis)

	
	

	Guiding Questions:

· Recognize, select appropriate tools and units, and make and interpret measures for contexts involving weight/mass, capacity, and temperature
· Convert between units of weight/mass and capacity measurements within the same systems for U.S. and metric system measurements
· Compare measurements between U.S. and metric systems
· Estimate measurements
Key Concepts:

· Understand all common units in customary and metric systems

· Solve problems involving measurement

· Compare units across customary and metric systems and the same systems
	Vocabulary:

· Customary Weight:  ounces, pounds, ton
· Metric Mass:  mg, cg, g, kg
· Customary Capacity:  fluid ounces, cup, pint, quart, gallon, teaspoon, tablespoon
· Metric Capacity:  ml, l, kl

	Assessment Ideas:

· See end of Unit 4

Activity-Specific Assessments:

· Activities 66, 67, 68

	Resources:

· Balance scale
· Zip-lock bags:  pint, quart, gallon
· Measuring cups
· Cereal
· Thermometer
· Harcourt Math Series:  
· 24.4, 24.5
· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Similar Meanings page 18
Foldable

· Include units in metric and customary for mass/weight.
· Include units in metric and customary for capacity.
Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Writing Strategies/Activities

Journal Entries

· The students should choose a food product or some other object from home and in his/her journal discuss what attributes could be measured, what tools would be used to measure the attribute, and what unit, in both U.S. and metric systems, would be used.
· The students will answer the following question and explain his/her reasoning.  Two containers can hold the same amount.  Do they have to be the same shape?
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 66:  Units of Measure   (LCC Unit 6 Activity 1)
(GLEs:  15, 17, 19, 20) 
Materials List:  Objects in the classroom

Before the class begins, have a list of objects to be measured, counted, or computed written on the board or on an overhead transparency. Include examples such as classroom temperature, outdoor temperature, number of math books in the room, number of books in the library, teachers in the school, length of the school building, distance to the buses, number of students in each class, square yards of carpet in a classroom, number of water fountains, weight of a box of books or a student desk, number of soft drinks needed for a class party, and the size of the playground. 

Have students discuss each example and decide whether they should measure, count, or compute to find the information. For example, to find the number of math books in the room, they should count. To find the distance to the buses, they would measure. To find the square yards of carpet in a classroom, they could measure and then calculate. Have students name other objects that could be measured, counted, or computed. The activity could be extended by asking what tools you would use for the objects to be measured, and by asking for the correct units of measurement.

*Activity 67:  Weight/Mass Units  (LCC Unit 6 Activity 12)
(GLEs:  15, 18, 19, 20, 22) 
Materials List:  Weight/Mass Units BLM, scissors, index cards, pencils, card stock
Give students a copy of the Weight/Mass Units BLM run on cardstock. There are blank cards in case other units are studied. Have them cut out and shuffle the cards. Students should sort the cards into metric and U.S. units. For each unit, have students discuss benchmarks that can help them remember approximately how large the units are. For example, a slice of bread weighs about an ounce, while a loaf of bread weighs about a pound. Have students order the U.S. unit cards from smallest to largest. On the side of these cards, have students order the metric cards. Ask the students to see if there are units in each system that are about the same size or that would be used to measure the same object. For example, a kilogram is about 2 pounds. Both units could be used to weigh a puppy. Have students match the unit cards with the abbreviation cards. To end the activity, have students match cards with abbreviation written on them to the unit cards.

To develop students’ knowledge of key vocabulary, have them create vocabulary cards (view literacy strategy descriptions) for terms related to weight/mass measurement. Distribute 3 x 5 or 5 x 7 inch index cards to each student, and ask them to follow your directions in creating the sample card. On the board, place a targeted unit in the middle of the card, as in the example below. Ask students to list what attributes the unit is used to measure, list a benchmark that would help them remember the size of the unit, write its abbreviation, and list what tools could be used to measure using the unit.

Allow time for students to review their cards and quiz a partner on the terms to hold them accountable for accurate information on the cards.





Assessment

The teacher will give a student a list of weight/mass units and have the student explain how he/she remembered about how big the units were, whether a benchmark was used, and if so, what it is.
*Activity 68:  Measurements in Our Homes  (LCC Unit 6 Activity 17) 
(GLEs:  15, 18, 20, 22) 
Materials List:  math learning logs, pencils, real-world objects

Each week, bring in real-world objects from home, such as a can of soup, a bottle of lotion, a can of beans, or a bottle of vinegar. For one of the objects discussed that day, in their math learning logs (view literacy strategy descriptions), have students write what attribute they think was measured, what tool they think was used to get the measurement, what unit was used, and to give an estimate of the measurement. This is a good time to discuss some of the metric/U.S. comparisons. Some of the items that you bring will not have both metric and U.S. measurements. Extend the activity by having students look for items that are labeled 1 pound, 1 liter, etc.

Assessment

Measurement in Our Homes (Activity 4) could be used as a formal assessment.  Use SR19 and 20 for instructions and rubric.

Activity 69:  How Heavy Is It?  (LCC Unit 6 Activity 13)
(GLEs:  15, 18) 
Materials List:  Measuring Weight/Mass BLM, U.S. and metric scales, objects to weigh, paper, pencils, Internet access – optional 

Have a variety of objects available for students to weigh on both U.S. and metric scales. Make sure that you have one object that weighs about 1 pound and one that has a mass of about 1 kilogram. Distribute the Measuring Weight/Mass BLM. Have students try to find the objects that are approximately 1 pound or 1 kilogram first. Then have students compare each of the other objects to the 1-pound (or 1 kilogram) object to decide if it weighs more or less than 1 pound (or 1 kilogram). Have them estimate the weight of the object and then actually weigh it. 

The NCTM web site, www.nctm.org, has a lesson on exploring a balance. Students make and use a 2-pan balance and compare the masses of two objects. Once on the website, click Lessons and Resources, Elementary, Illuminations, Lessons, and in the search box, type Exploration of a Balance, or access the page directly by typing http://illuminations.nctm.org/index_o.aspx?id=76.

Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Several options are available for students to use their backpack weight to estimate measurements and compare the actual measurements.  To incorporate a technology component to this extension, go to http://pbskids.org/zoom/fromyou/backpack/ where students will compare the weight of their backpacks to other students.  Another option would be for students to compare the weight of their backpack to their own weight.  See textbook page 533, problem 24 (Fast Fact.)

Activity 70:  Capacity Units (LCC Unit 6 Activity 14)
(GLEs:  15, 18, 19, 20, 22) 
Materials List:  Capacity Units BLM, scissors, index cards, pencils, card stock
Give students a copy of the Capacity Units BLM run on cardstock. There are blank cards in case other units are studied. Have them cut out and shuffle the cards. Have students sort them into metric and U.S. units. For each unit, have students discuss benchmarks that can help them remember approximately how large the units are. For example, sodas come in 2 liter bottles. Have students order the U.S. unit cards from smallest to largest. On the side of these cards, have students order the metric cards. Ask the students to see if there are units in each system that are about the same size or that would be used to measure the same object. For example, a quart is about the same as a liter. Both units could be used to measure the amount of water in a bathtub. Have students match the unit cards with the abbreviation cards.

To develop students’ knowledge of key vocabulary, have them create vocabulary cards (view literacy strategy descriptions) for terms related to capacity measurement. Distribute 3 x 5 or 5 x 7 inch index cards to each student, and ask them to follow your directions in creating the sample card. On the board, place a targeted unit in the middle of the card, as in the example. Ask students to list what attributes the unit is used to measure, list a benchmark that would help them remember the size of the unit, write its abbreviation, and list what tools could be used to measure using the unit.

Allow time for students to review their cards and quiz a partner on the terms to hold them accountable for accurate information on the cards.





*Activity 71:  Container Capacity  (LCC Unit 6 Activity 15)
(GLEs:  15, 19, 22, 23) 
Materials List:  paper, pencils, measuring items, cereal or rice, Internet access – optional 

Have students work in groups. Use cereal or rice, measuring cups, milk cartons, or zip lock bags to help students discover 2 cups = 1 pint, 2 pints = 1 quart, 4 quarts = 1 gallon, 1000 milliliters = 1 liter. The zip lock bags can be purchased in pint, quart, and gallon sizes. Have students compare different containers and decide which would hold more—that is, which has the greatest capacity. Ask students to investigate which U.S. measure is closest, in terms of capacity, to a liter. 

The NCTM web site, www.nctm.org, has a lesson on capacity measurement. This lesson compares the amount of water that each student uses in daily life to the amount of water allowed on a space shuttle. Once on the site, click Lessons and Resources, Elementary, Illuminations, Lessons, and in the search box, type Water, Water. This site can also be found by entering http://illuminations.nctm.org/index_d.aspx?id=289. 

Unit 4 Concept 3: Time and Temperature

GLEs

*Bolded GLEs are assessed in this unit. 

	8
	Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other content areas (N-5-M) (Analysis)

	15
	Model, measure, and use the names of all common units in the U.S. and metric systems (M-1-M) (Application)

	16
	Apply the concepts of elapsed time in real-life situations and calculate equivalent times across time zones in real-life problems (M-1-M) (M-6-M) (Application)

	18
	Estimate time in familiar situations and explain the reasonableness of answers (M-2-M) (Comprehension)

	19
	Compare the relative sizes of common units for time, temperature, weight, mass, and length in real-life situations (M-2-M) (M-4-M) (Comprehension)

	20
	Identify appropriate tools and units with which to measure time (M-3-M) (Knowledge)

	22
	Compare and estimate measurements between the U.S. and metric systems in terms of common reference points (e.g., l vs. qt., m vs. yd.) (M-4-M) (Analysis)

	23
	Convert between units of measurement for time in U.S. and metric, within the same system (M-5-M) (Application)


	Guiding Questions:

· Recognize, select appropriate tools and units, and make and interpret measures for contexts involving weight/mass, capacity, and temperature
· Recognize, select appropriate tools and units, and make and interpret measures for time
· Convert between units of time
Key Concepts:

· Understand all common units in customary and metric systems

· Understand concepts of elapsed time and time zone changes

· Solve problems involving measurement

· Compare units across customary and metric systems and within the same systems
	Vocabulary:

· Fahrenheit 
· Celsius
· Degrees
· Thermometer
· a.m.
· p.m.
· elapsed time
· time zone
· units of time (page 536) 
· departure
· arrival
· round trip

	Assessment Ideas:

· See end of Unit 4
Activity-Specific Assessments:

· Activity 74, 77

	Resources:

· Clock face
· Clock w/o battery
· Map of U.S. of time zones
· Harcourt Math Series:
· 24.6
· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Analogies page 28
Harcourt I-LEAP Practice Book:

· Vocabulary Review- Measurement page 97-98
Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Writing Strategies/Activities

Journal Entries

· The student will answer the following question and explain his/her reasoning:  Joanie talked on the phone for 1hour.  Ted talked for 65 minutes and Byron talked for 355 seconds.  Who talked the longest?  How do you know?

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 72:  Units of Time (LCC Unit 6 Activity 6)
(GLEs:  15, 18, 19, 20) 

Materials List:  Units of Time BLM, scissors, index cards, pencils, card stock, clocks with movable hands

Give students a copy of the Units of Time BLM run on cardstock. There are blank cards in case other units are studied. Have students cut out and shuffle the cards. For each unit, have students brainstorm (view literacy strategy descriptions) activities they estimate would take approximately that long. For example, their favorite TV show might last 30 minutes. Have students place the unit cards in order, from least amount of time to greatest amount of time. Have students match the unit cards to the abbreviation cards. Discuss the tools that are used to measure time. Give students different times to model on an analog clock. Relate times shown on analog clocks to digital displays.

Alternative Technique to save time

Fill in table similar to the one below:

	Second
	Minute 
	Hour
	Day
	Week
	Month
	year

	
	Favorite T.V. show
	
	
	
	
	


*Activity 73:  How Long Does It Take?  (LCC Unit 6 Activity 8)
(GLEs:  15, 16, 18) 

Materials List:  paper, pencils, clocks with movable hands

Have students work in pairs. Each student will need a clock face with movable hands. (If these are not available, have at least 2 clocks for demonstration.) The night before have students time an activity, such as watching a movie or playing a computer game, to the nearest minute. Ask students to record the type of activity, the starting time, and the ending time. Have one student share his/her information with the rest of the class. Instruct the first student in each pair to show the starting time and the second student to show the ending time. Have the students estimate the amount of time it took to do the activity. Ask the students to discuss how they could move the hands on the first clock to find the amount of time that passed, or elapsed, to get the second time. Continue using different activities and times. Once students are comfortable with finding the elapsed time, give students a starting time, and the amount of time it would take to do the activity. Ask them to find the ending time and to discuss how they found it. Re-introduce the number line model from Activity 7.

Use math story chains (view literacy strategy descriptions) to practice elapsed time. The first student writes the opening sentence of the problem.


The party started at 4:45 p.m.
The student passes the paper to the student sitting to the right. That student writes the next sentence.


The party was over at 6:15 p.m.
The paper is passed again to the right. This student writes the question for the story.


How long was the party?

The paper is now passed to the fourth student who must solve the problem, write the answer in a complete sentence, and discuss how the answer was found.


Answer:  The party was 1 hour 30 minutes long.

Students in the story chain group should talk about the accuracy of the answer and the logic of the story problem. If necessary, revisions to the story chain should be made.

(Clock Faces:  Harcourt Teacher’s Resource Book: page TR 28)

*Activity 74:  Elapsed Time  (LCC Unit 6 Activity 7)
(GLEs:  15, 16, 18) 
Materials List:  paper, pencils, clocks with movable hands

Using an actual class schedule, model problems of elapsed time. If you do not have clocks with moveable hands for each pair of students, model with one or two clocks. Examples:  If it’s 9:30 a.m. and lunch is at 11:20 a.m., how much time will pass between the two times? If it is 12:30 and school ends at 3:15, how much time is left in the school day? Using the clock, show the hands moving while counting out loud. “It is 1 hour from 12:30 to 1:30, two hours to 2:30, 30 minutes to 3:00, and 15 more minutes to 3:15. This is one hour, two hours, thirty, forty-five minutes. It is two hours and forty-five minutes until the school day ends.”  (Have students estimate times, such as it’s about three hours until the school day ends.)  Ask questions such as this: Is 1 hour a reasonable amount of time remaining in the school day? Using the board or overhead, give various times so students can find the amounts of time elapsed. 

Consider showing elapsed time on an open number line.

To show elapsed time from 12:30 to 3:15, use a number line similar to this and say,


30 min
2 hours
15 min


12:30
1:00
3:00
3:15

“from 12:30 to 1:00 is 30 minutes, from 1:00 to 3:00 is 2 hours, and from 3:00 to 3:15 is 15 minutes. The school day ends in 2 hours and 45 minutes.” Students will not have access to clocks with movable hands for testing, and they need to be shown other strategies.

(Resource Worksheet:  page SR 23 and SR 24)

Assessment

The teacher will give a student time and an ending time for an activity, and have him/her find elapsed time.  Then, the teacher will give the student a starting time, the elapsed time and have him/her find the ending time.  Use real-world events to keep the student interested

Activity 75:  Planning a Trip  (LCC Unit 6 Activity 9)
(GLEs:  8, 16) 
Materials List:  paper, pencils, Internet access

Making schedules are a good way to help students practice elapsed time. Go to www.nctm.org, click Lessons and Resources, Elementary, Illuminations, Lessons, and in the search box, type Planning a Trip. In this activity, have teams of students plan trips making a travel schedule and a budget for their trip. The activity involves elapsed time. Making the budget will provide a review of operations on whole numbers.

 (Follow-up Activity:  page SR 21 and SR 22)

*Activity 76:  Time Zone Math  (LCC Unit 6 Activity 10)
(GLE:  16) 

Materials List:  paper, pencils, Internet access – optional 

Using a time zone map, review with students the need for the different time zones across the United States. Most 5th grade textbooks have time zone maps in them. If not, you can get maps online at sites such as, www.time.gov, www.WorldAtlas.com, www.worldtimezone.com. Ask questions such as this: If the sun is rising at 6 a.m. on the East coast, what time is it on the West coast? Have students brainstorm (view literacy strategy descriptions) to find examples of events that will have different starting times because of the location of the event. For example, if an awards ceremony is scheduled in New York for 8 p.m., what time will it be in California? A football game that is broadcast at noon in the Central time zone actually begins at 1 p.m. in the Eastern time zone. When students grasp this concept, have them work simple problems involving duration of and arrival time for flights. For example, if it takes three hours to fly from New York to New Orleans, what time will the plane arrive if it left New York at 2 p.m.? 

Have students create simple word problems across time zones. Ask volunteers to share their problems with the class and have them checked for accuracy. An extension of this activity would be to use airlines’ flight schedules. Have students determine the number of flying hours/minutes from city to city using times within the same time zone and between different time zones.

Web sites, such as www.orbitz.com, www.expedia.com, or any of the major airlines, have online flight schedules and information.

*Activity 77:  Temperature  (LCC Unit 6 Activity 11)
(GLEs:  15, 18, 22) 

Materials List:  Temperature BLM, pencils, thermometers, Internet access – optional 

To demonstrate different temperatures on both Fahrenheit and Celsius thermometers, measure the temperature of a cup of ice water, a cup of water at room temperature, and a cup of hot water. Record the temperatures in a chart such as this one drawn on the board or on an overhead transparency.

	Cold
	Warm
	Hot

	Ice Water
	Water at Room Temperature.
	Hot Water

	______(F       ______(C
	______(F         ______(C
	______(F       ______(C


Have students either measure other temperatures or look for temperature measurements in books, newspapers, on the Internet at sites such as, www.accuweather.com, or a local television site, such as, www.wwltv.com. Provide students with the Temperature BLM. In the proper column, cold, warm, or hot, have students record what was measured and the temperatures in both (F and (C. For warm temperatures, you might want to say “medium” or “comfortable.” Ask questions to compare the temperatures in the two systems.

(Thermometer Print Out:  Harcourt Teacher’s Resource Book page TR 30)
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Give students a list of 5 cities in different climates/regions.  The students will predict the average temperature of those cities in both Fahrenheit and Celsius for that day.  Have them go to www.weather.com to determine the actual temperature for that day.  There is a link that converts the temperature from the “English” to “Metric” system.

*Activity 78:  Estimate!  (LCC Unit 6 Activity 16)
(GLEs:  15, 18, 22) 

Materials List: paper, pencils, measuring tools

Provide students with estimation challenges each day. Have students estimate the temperature (indoor and outdoor) in both Fahrenheit and Celsius and estimate the time certain activities will take. Provide opportunities for students to estimate the weight/mass, capacity, and length of common classroom objects in both systems. In each instance, ask students to explain the soundness of their estimates by making reference to a known benchmark. Measure some items in the classroom, but do not let students see what objects you measured. Give students a measurement which involves decimals, such as 18.64 meters. Have them round this measurement to the nearest whole meter and see if they can guess what object you measured.

Unit 4 Assessment Options

General Assessment Guidelines

· Portfolio assessment could include the following:

· Anecdotal notes made during teacher observation

· Any of the journal entries, or one of the explanations from the specific activities

· Corrections to any of the missed items on the tests

· On any teacher-made written tests, the teacher should include at least one of the following.

· One problem that requires the use of manipulatives or drawings such as having the student should a picture of a house without using a ruler. The house should be a rectangle 15 cm by 18 cm. The roof should be in the shape of an isosceles triangle with a height of 5 cm. The door should be a rectangle 2 cm by 4 cm. There should be two windows, each one a square with a side length of 30 mm. 

· One problem that requires the student to explain their reasoning when answering the following question: The student should answer the following question: When changing from one unit of measurement to another unit, explain whether you should multiply or divide. Give an example to support your statement.

· One problem involving real-life such as:  The student should choose a food product or some other object from home and in his journal discuss what attributes could be measured, what tools would be used to measure the attribute, and what unit, in both the U.S. and metric systems, would be used.

· Journal entries could include the following:

· The student will explain the process used to change 4 yards into inches.

· The student will answer the following question and explain his/her reasoning. Two containers can hold the same amount. Do they have to be the same shape? 

· The student will answer the following question and explain his/her reasoning: Joanie talked on the phone for 1 hour. Ted talked for 65 minutes and Byron talked for 355 seconds. Who talked the longest? How do you know?

Activity-Specific Assessments

· Concept 1 Activities 58, 61, 65
· Concept 2 Activities 66, 67, 68
· Concept 3 Activity 74, 77
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.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* 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.).

Benchmark:


The length of a paper clip is about 1 inch.





Attribute


Measured:


length





Inch





Tools:


rulers, measuring tapes





Abbreviation:


in.





Benchmark:


A slice of bread weighs about 1 ounce.





Attribute


Measured:


weight





Ounce





Tools:


scales, balances





Abbreviation:


oz





Assessment


Have students give an example of a situation where counting is used to find an amount and an example of a situation where measuring is used to find an amount.





Assessment


Have students give you an estimated temperature, in both Fahrenheit and Celsius, for the following:  a cold winter day, a comfortable room temperature, and a hot day at the beach.





Benchmark:


A quart holds about the same amount as a liter.





Attribute


Measured:


capacity





liter





Tools:


measuring cups or containers





Abbreviation:


L or l
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