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                Number Properties – Grade Five
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The assessment may also indicate that most students have a strong understanding of the number properties. Therefore, modify the use of this lesson or determine the lesson to be unnecessary. 

Post-Assessment:

The post-assessment is an individual accountability in the knowledge and application of the number property. Distribute Attachment C, Number Properties Assessment to each student.
Scoring Guidelines: 

Score the group activity using a four-point rubric, Attachment E, Scoring Rubric for Group Activity. Score the individual assessment using a two-point rubric, Attachment F, Scoring Rubric for Individual Activity.
Instructional Procedures:

1. Arrange students into five groups.

2. Instruct students to work as a group to prepare a presentation to the class.

3. Assign each group one of the number properties, associative, commutative, distributive, identity and inverse.

4. Provide resources, such as textbooks, classroom resource materials and/or the computer for students to use when researching their assigned number property.

5. Use the following list as a set of guidelines for the group presentation:

a. Include an explanation of the number property and definition of the property.

b. Demonstrate the number property using variables. 

c. Justify the property by substituting whole number values in for the variables and simplifying both sides of the equation.

d. Cite a real-world example using the number property.

6. Distribute Attachment E, Scoring Rubric for Group Activity, and read the assessment with the students so they understand the evaluation tool.
7. Ask each group to give its presentation to the class.

8. Use the scoring guidelines for Attachment E, Scoring Rubric for Group Activity, to assess the group presentation and the accuracy of the information.

9. Conduct a class discussion about each of the number properties. Highlight those sections that were unclear or omitted in the presentation. Make note of the real-world examples and provide additional examples as needed.

Instructional Tip:
Group presentations can be performed in a variety of formats.  Posters and charts can be prepared or groups may choose to use the classroom chalkboard or whiteboard. Depending on available technology, groups may decide to use a presentation software format. Remind students of effective cooperative group behavior making sure each student knows his/her role in the group. Assign groups to form a list of the components of their presentations and the students responsible for completing each. Monitor groups as they prepare presentations making sure they focus on simplifying and performing computations with the number property.  

Differentiated Instructional Support:

Instruction is differentiated according to learner needs, to help all learners either meet the intent of the specified indicator(s) or, if the indicator is already met, to advance beyond the specified indicator(s).

· Suggest that students compose a rap or a poem about their assigned number property as part of their group’s presentation.

· Propose that students draw a picture representation of their number property.

· Challenge students to act out their group’s number property.

Extensions:

· Give the students challenge problems using each number property; these problems could include decimals and fractions.

Examples:   
5.2(30 - 3.5) = 5.2 ( _____  -  _____ ( 3.5

                     

8 ( 4
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= 8(___) + 8(___) 

· Give the students a story problem to read, and then write a number property that represents the story. For example:     
Five friends went to dinner together. Each had a sandwich that cost $2.95 and a drink that cost $0.95. How much was their total bill? 
This activity could be completed using take-out menus from local restaurants.

· Give the students a number sentence representing one of the number properties, and direct students to write a story problem.

Home Connection:

Assign students to find as many examples of the number property as possible in their everyday lives.
Interdisciplinary Connections:
Content Area: Language Arts 

Standard: Writing Application Standard

Benchmark: D. Produce informational essays or reports that convey a clear and accurate perspective and support main ideas with facts, details, examples and explanations.
Indicator: 5. Produce informal writings (e.g., journals, notes and poems) for various purposes.
Assign students to complete a journal entry.  Respond to the following:
· Identify which property you understand best and why it is “easy” to understand.

· Identify which property you do not fully understand and what it is about the property that is confusing.
· Rename each property and write a reason for each choice. OR

· Write a commercial selling each property.

Materials and Resources: 

The inclusion of a specific resource in any lesson formulated by the Ohio Department of Education should not be interpreted as an endorsement of that particular resource, or any of its 
contents, by the Ohio Department of Education. The Ohio Department of Education does not endorse any particular resource.  The Web addresses listed are for a given site’s main page, therefore, it may be necessary to search within that site to find the specific information required 
for a given lesson. Please note that information published on the Internet changes over time, therefore the links provided may no longer contain the specific information related to a given lesson. Teachers are advised to preview all sites before using them with students. 

For the teacher:
chart paper, markers, resource books, computers, chalkboard, whiteboards
For the students:
poster board, markers, crayons, dry erase markers, journals

Vocabulary: 

· associative property

· commutative property

· distributive property

· identity property

· inverse property

· variable
Technology Connections:
· Use the computer to research your number property definition.

· Calculators may be used to check computations.

Research Connections:
Arter, Judith and Jay McTighe. Scoring Rubrics in the Classroom: Using Performance Criteria for Assessing and Improving Student Performance. Thousand Oaks, Calif.: Corwin Press, 2001.

“BSCS Science: An Inquiry Approach. “BSCS Biological Sciences Curriculum Study. 23 Dec. 2003<http:63.225.114.218/bscsdotorg/curriculum/InquiryFAQs.htm>

Students construct their own understanding and the teacher clarifies the concept.

General Tip:
Complete pre-assessment in an earlier class period to allow time to group students. Organize students so that various levels of understanding are represented in each group.  

Attachments:
Attachment A, Matching Number Properties

Attachment B, Pre-Assessment Checklist

Attachment C, Number Properties Assessment

Attachment D, Number Properties Assessment Answer Key

Attachment E, Scoring Rubric for Group Activity

Attachment F, Scoring Rubric for Individual Assessment

Attachment A
Matching Number Properties

Name_______________________________

Date__________________________

Directions: Cut out the cards in columns A and B. Match the cards by placing the card from column A with the card from column B that you think accurately identifies the number property.
	COLUMN A
	COLUMN B


	3 ∙ 5 = 5 ∙ 3
	Distributive Property of Multiplication over Addition

	(2 + 3) + 6 = 2 + (3 + 6)


	Additive Inverse Property



	1(7) = 7
	Commutative Property of Multiplication



	3 (5 + 8) = 3 ∙ 5 + 3 ∙ 8


	Associative Property of Multiplication

	4 + -4 = 0


	Identity Property for Addition

	(3 ∙ 6)2 = 3(6 ∙ 2)


	Associative Property of Addition

	9  +  4 = 4  +  9


	Commutative Property of Addition

	5 + 0 = 5


	Identity Property for Multiplication


Attachment B

Pre-Assessment Checklist
Date__________________________
	Student Name
	Matches All
	Matches  3-4
	Matches 1-2
	No matches

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Attachment C
Number Properties Assessment

Name_______________________________

Date__________________________

1.   Describe the commutative properties of addition and multiplication; provide an example of each (using variable when possible).

2.   Describe the associative properties of addition and multiplication; provide an example of each (using variable when possible).

3.   Describe the identity properties of addition and multiplication; provide an example of each (using variable when possible).

4.   Describe the distributive property of multiplication over addition; provide an example (using variables when possible).

Attachment C (continued)

Number Properties Assessment

Directions: For each example cite the number property used, and explain how it is used in the problem.

5.   When your family travels on vacation from home to the beach, you always stop for lunch at a restaurant that is two thirds of the way there. You also stop for lunch there on the way from the beach back home again. The total distance you travel is the same regardless of the direction of travel. 
6.   Jerry made muffins one weekend to sell at the church bake sale. Each day he made four dozen in the morning and three dozen in the afternoon. How many muffins in all did he make on Saturday and Sunday?

7.   When all members of the United States Senate meet, there are one hundred members present. One day, the 8 Republicans on the judiciary committee met together while the 8 Democrats met with the remaining members of the Senate. The next day, the entire judiciary committee met together while the rest of the Senate met. The total number of senators remains at 100. 

Attachment D
Number Properties Assessment

Answer Key

For questions # 1-4, 

The description and example for each property will vary and must be evaluated on an individual basis.
5.   When your family travels on vacation from home to the beach, you always stop for lunch at a restaurant that is two thirds of the way there. You also stop for lunch there on the way from the beach back home again. The total distance you travel is the same regardless of the direction of travel.
Commutative

Traveling to the beach, you first travel 2/3 of the distance then 1/3 of the distance; coming back home, you first travel 1/3 of the distance then 2/3 of the distance.
A + B = B + A
6.
Jerry made muffins one weekend to sell at the church bake sale. Each day he made four dozen in the morning and three dozen in the afternoon. How many muffins in all did he make on Saturday and Sunday?

Distributive

He made 3 + 4 dozen muffins on two days: 2(3 + 4)
Or, he made 3 dozen muffins on two mornings and 4 dozen muffins on two afternoons: 

2 x 3 + 2 x 4

The total number of muffins was the same either way: 2 (3 + 4) = 2 x 3 + 2 x 4
Commutative

It doesn’t matter if you add the morning to the afternoon or the afternoon to the morning. 2 (3 + 4) = 2 (4 + 3)
7.
When all members of the United States Senate meet, there are one hundred members present. One day, the 8 Republicans on the judiciary committee met together while the 8 Democrats met with the remaining members of the Senate. The next day, the entire judiciary committee met together while the rest of the Senate met. The total number of senators remains at 100. 


Associative


The first day, the 8 Republicans are together while the 8 Democrats meet with the 84 other 

Senators: 8 + (8 + 84)


The second day, the 8 Republicans and 8 Democrats are together and the 84 other Senators 


are together: (8 + 8) = 84


Since the total number of Senators is the same on both days, 8 + (8 + 84) = (8 + 8) + 84
Attachment E
Scoring Rubric for Group Activity

Group___________________________ Date___________________________

	4
	 Presentation adequately includes all components of the task:

· Explains, defines the property

· Shows property using variables

· Justifies the property using whole numbers

· Cites a real-world example using the property

	3
	Presentation includes all parts of the task but is unclear on one of the components.  
Comments: 



	2
	Presentation includes all parts of the task but is unclear on 2 or 3 components of the presentation or presentation fails to include one of the components. 
Comments:



	1
	Presentation includes weak components in all parts of the task or is missing 2 or 3 components in the presentation. 
Comments:




Attachment F
Number Properties Assessment

	   2
	Correctly computes using the number property and is able to explain using the number property.
Comments:


	   1  
	Correctly computes but cannot explain using the number property, OR cannot accurately compute but can explain using the number property. 
Comments:


	   0
	Unable to compute and unable to explain using the number property.
Comments:



Ohio Standards


Connection





Number, Number Sense and Operations Standard





Benchmark F


Apply number system properties when performing computations.





Indicator 7


Use commutative, associative, distributive, identity and inverse properties to simplify and perform computations.








Mathematical Processes 





Benchmark A


Clarify problem-solving situation and identify potential solution processes; e.g., consider different strategies and approaches to a problem, restate problem from various perspectives.











Lesson Summary:   


Students work in groups of five. Each group receives one of the number properties; commutative, associative, distributive, identity and inverse properties. The group discusses their assigned property and then prepares a class presentation to:


Explain the property;


Define the property;


Demonstrate the property using variables;


Simplify and perform computations;


Cite a real-world example using the property.





Estimated Duration: 	Two hours











Commentary:


Students are familiar with using number properties to compute and to solve problems. In this lesson students strengthen their understanding of number properties by using the method of teaching others about the property. Students also work on the skill of identifying the property to be used to solve problem situations. The study of these properties must advance beyond the use with whole numbers to other rational numbers, such as fractions and integers. 


A firm understanding and accurate application of number properties is essential for algebraic thinking and the skills needed to simplify algebraic expressions and solve equations and inequalities. This knowledge also equips students to deepen their understanding of other mathematical concepts.





Pre-Assessment:


Provide each student with a set of the cards found on Attachment A, Matching Number Properties. Direct students to cut out the cards and match the computation card to the name of the number property card.





Instructional Tip: 


To save time, cut out the cards ahead of time and distributed in individual re-sealable bags.





Scoring Guideline: 


Observe the students and use a checklist on Attachment B, Pre-Assessment Checklist, to assess their prior knowledge. Use this information to help group students for the lesson. 
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