[bookmark: _GoBack]Lesson Plan: 4.OA.B.4 Factor Pairs (This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Mathematics: Grade 4 
Domain: Operations & Algebraic Thinking

	Unit/Cluster:
	Operations in Algebraic Thinking: Gain familiarity with factors and multiples.  

	Essential Questions/Enduring Understandings Addressed in the Lesson


	· How are factors and multiples related?
· What are different methods to visualize the factors of a multiple?

· The relationship among the operations and their properties create computational fluency.
· One of the factors in multiplication indicates the number of objects in a group and the other factor indicates the number of groups. The product of these two is your multiple.  

	Standards Addressed in This Lesson



	4.OA.B.4 Find all factor pairs for a whole number in the range 1-100. Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a given one-digit number. Determine whether a given whole number in the range 1-100 is prime or composite.
It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practice will be evident in every lesson.  The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.

	Lesson Topic
	Find all factor pairs for a whole number in the range 1-100.

	Relevance/Connections

	· This unit extends the idea of decomposition to multiplication in order to determine factors and multiples of various numbers. 
· Determining whether a given whole number in the range 1-100 is a multiple of a given one-digit number is a matter of interpreting prior knowledge of division in terms of the language of multiples and factors.

	Student Outcomes

	· Create a model representing the factors for a multiple.
· Identify factor pairs of a multiple.  
· Students use factors to solve real world problems.

	Prior Knowledge Needed to Support This Learning

	· Represent and solve problems involving multiplication and division.
· Understand properties of multiplication and division.
· Multiply and divide within 100.
· Solve problems involving multiplication and division.

	Method for determining student readiness for the lesson
	· Use 100s chart warm-up and motivation to determine readiness 



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up

	· What numeric patterns do you notice when observing the 100s chart? 
· For example, 2s, 5s, 10s?

	· SMP 8: Look for and express regularity in repeated reasoning by identifying numeric patterns on the 100s chart. 

	Motivation



	Materials Needed:
· Resource Sheet 1: Hundred Chart

Teacher distribute Resource Sheet 1: Hundred Chart to each student. Teacher selects a number (18,24,28) and has students skip count to land on that multiple.  For example, if a student is given the multiple of 18, they could count by 2s until they reach 18.  They should record the number 2 in each of the boxes that 2 is a factor (2,4,6,8, etc).  What is the other factor of 18?  How do you know?
	· SMP 8: Look for and express regularity in repeated reasoning by identifying numeric patterns on the 100s chart.

	Activity 1 
UDL Components
· Multiple Means of Representation by activating prior knowledge of the base 10 system and patterns and relationships will be highlighted with base 10 blocks. 




	Materials Needed:
· Snap cubes or other manipulatives for making arrays
· Resource Sheet 2: Recording Sheet for Arrays


Key question:
How will an area model show us the factors of a multiple?
What model can we create to show the multiple of (12)? [The multiple can be any number identified as ‘skip counting to’ on the hundreds chart]
	
	
	
	
	
	

	
	
	
	
	
	


                                                


Using the multiples that were found on the hundred charts, have the students identify one of the multiples found.  For example, if you skip counted by 2’s to the multiple of 12, then have the students create an array with the multiple 12, using factors of 2 and 6.   
Ask the questions, “How many groups of 2 did we use? What are two factors of 12? (Use the vocabulary of factor and multiple).  Are there any other factors of 12?  
Create additional models of multiples so students can identify factors.
Students should use Resource Sheet 2: Recording Sheet for Arrays to list the factors and multiple for each of the models they create. 
Teacher’s choice to decide if conceptual understanding of factors with manipulatives is mastered, then introduce the factor tree.  
Formative assessment:  Students can create accurate area models and record the factors and multiples on Resource Sheet 2: Recording Sheet for Arrays.  
Teacher can begin to identify students understanding of prime and composite numbers.
	· SMP 5: Use tools appropriately in having the students model the factor pairs of the given multiple.
· SMP 7: Look for and make use of structure by having the students understand the communicative property of multiplication.  

	Activity 2
UDL Components
· Multiple Means for Engagement by providing tasks that allow for active participation.  The students will participate in a game. 

Key Questions
Formative Assessment
	Materials Needed:
· Resource Sheet 3: Directions for Factor Frenzy
· Resource Sheet 4: Factor Frenzy Recording Sheet
· Standard Numbered Cubes, 10-Sided Cubes, or Digit Cards

Students will play Factor Frenzy with partners
Group students in pairs and distribute Resource Sheets 3 & 4. Review the information shared on Resource Sheet 3 which explains the materials needed, procedures, and differentiation ideas for the game.
Allow time for student pairs to play the game many times.
Key Questions to discuss with students after the game: 
· How did you represent factor pairs?
· Which strategy did you use to find factor pairs?
· Why did you select the strategy you used?
· Did you have any factors in common?
· What was the largest factor you had in common?
Formative:  Teacher will identify the student progress by the Factor Frenzy activity and responses to the Key Questions.
	· SMP 5: Use tools appropriately in having the students model the factor pairs of given numbers. 
· SMP 6: Attend to precision by students explaining what their factor pair means in relation to the multiple they created.  

	Activity 3
UDL Components
· Multiple Means for Engagement
· Students will choose their choice of manipulative and/or representation as they engage with each of the tasks. 

Key Questions:
· Describe your strategy for solving this problem.
· What is this problem asking you to find out?
· What are the important ideas in this problem?
· Can you summarize the problem in your own words?
· What strategies might you be able to use? 
Explain how you know your answer is correct.
	Materials Needed:
· Variety of manipulatives for each station or group such as color tiles, two-sided counters, snap cubes, etc.
· Resource Sheet 1: Hundred Chart (multiple copies)
· Resource Sheet 5: Grid Paper ( multiple copies)
· Resource Sheet 6: Task Card 1
· Resource Sheet 7: Task Card 2
· Resource Sheet 8: Task Card 3
· Resource Sheet 9: Task Card 4
· Resource Sheet 10: Task Card 5

Arrange students in cooperative learning groups.  Students will engage in mathematical experiences to apply their understanding of factors and multiples.  
The teacher should provide a variety of manipulatives (color tiles, two sided counters, snap cubes, and copies of Resource Sheet 1: Hundred Chart and Resource Sheet 5: Grid Paper for students to use as they engage in each of the tasks.  
Students could rotate stations, groups could be assigned one of the tasks, or any other preferred grouping structure could be used.  
After students engage in the task cards the teacher may choose to hold a discussion that would allow students to share their representations, strategies, and findings.  

	· SMP 1: Make sense of Problems and Persevere in Solving Them.
a. Students will need to understand the meanings of the problems and plan an approach to solving. 

· SMP 2: Reason Abstractly and Quantitatively.
b. Students will represent abstract situations symbolically and understand the meaning of the quantities. 
c. Students will create a representation of the each of the problems.

· Use appropriate tools strategically.
a. Students will decide which tools to use to represent their mathematical thinking.  


	Closure
	How did your knowledge of factors and multiples help you solve the real world problems?


	· SMP 2: Reason abstractly and quantitatively by constructing an explanation of how understanding factors and multiples helped them solve real world problems. 




	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	· ELL: construct a dictionary for mathematical terms
· Special education/struggling learners: use of manipulatives, scaffolding questions, and differentiated numbers on Factor Frenzy
· Gifted and Talented:  challenge students to find all possible arrays for a given number (prime and composite), differentiated numbers on Factor Frenzy

	Materials
	· Resource Sheet 1: Hundred Chart
· Resource Sheet 2: Recording Sheet for Arrays
· Resource Sheet 3: Directions for Factor Frenzy
· Resource Sheet 4: Factor Frenzy Recording Sheet
· Resource Sheet 5: Grid Paper ( multiple copies)
· Resource Sheet 6: Task Card 1
· Resource Sheet 7: Task Card 2
· Resource Sheet 8: Task Card 3
· Resource Sheet 9: Task Card 4
· Resource Sheet 10: Task Card 5
Variety of manipulatives such as Snap Cubes, Color Tiles, Two-Sided Counters, etc.
· Standard Numbered Cubes, 10-Sided Cubes, or Digit Cards


	Technology
	· http://illuminations.nctm.org/ActivityDetail.aspx?ID=64 ‘Factorize’ online activity in which students create arrays for various numbers and explore multiples and factors. (Possible Center Follow-up)

	Resources
(must be available to all stakeholders)
	See Unit Resource List for many possible resources.
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Resource Sheet 2                       Recording Sheet for Arrays
	Multiple
	Factors

	Ex:   12
	2, 6          1, 12          3, 4

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Resource Sheet 3                     Directions for Factor Frenzy
Materials:
· Standard Numbered Cubes, 10 sided Cubes, or Digit Cards
· Recording Sheet

Directions:
· Students grouped in pairs. 
· Students determine who goes first based on who has more letters in their first, middle, and last name.  
· Student uses numbered cube or digit card to create a 2-digit number. 
· The student-generated number will be used by the student to find all the factor pairs.  
· Students take turns rolling number and recording factors.
· Manipulatives can be used if needed to create and model factors. 
· Player with most factors during that round will gain a point 
· First player to 4 points wins. 

Differentiation:
· Struggling students use 6-sided number cube.
· On-grade-level students should use either digit cards or 10-sided number cubes.
· Above grade level students can create a 3-digit number using digit cards or 10-sided number cubes.

Resource Sheet 4:                     Factor Frenzy Recording Sheet
Name: ________________
	Player 1:
Factors
	Player with most factors
	Player 2:
Factors

	


	
	

	


	
	


	


	
	

	


	
	

	


	
	


Resource Sheet 5                                           Grid Paper
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Resource Sheet 6                                          Task Card 1
The fourth grade was planning to build a flower border for their school along the sidewalk.  They decided to plant a yellow flower every 5th foot and a purple flower every 3rd foot.  Explain what will happen?  What should they do? Use your mathematical language and show your thinking. 





















Resource Sheet 7                                          Task Card 2
Joey, Trevon, and Jose have batting practice.  Joey has batting practice every other day.  Trevon has batting practice every 3rd day, and Jose has batting practice every 4th day.  When will they be together for batting practice?  Use your mathematical language and show your thinking.
















Resource Sheet 8                                          Task Card 3
All the classroom doors were closed at the end of the day.  An evening custodian, Ms. Pat, opens every 10th classroom door.  Another evening custodian, Mr. Shawn, comes in after Ms. Pat and closes every 8th door.  Which is the first door to have been opened and then closed?  Use your mathematical language and show your thinking.
















Resource Sheet 9                                          Task Card 4
Two companies were placing advertisements on car windshields in a movie theater parking lot.  Company 1 placed a business card on every 6th car and Company 2 placed a flyer on every 8th car.  If there are 100 cars in the parking lot, how many cars will have both a business card and a flyer on their windshields?   Use your mathematical language and show your thinking.  















Resource Sheet 10                                          Task Card 5
A teacher puts stickers under the seats in the auditorium for a special awards ceremony.  If you sit in a seat with two stickers under your seat, you win a prize.  There are 100 seats in the auditorium.  She puts a yellow dot sticker under every 15th seat and a blue dot sticker under every 22nd seat. If there is someone sitting in each of the 100 seats, who will win prizes?  What will happen?  Use your mathematical language and show your thinking. 





If the teacher wanted to guarantee that at least 5 people will win prizes, where should she put her stickers next time?  Use your mathematical language and show your thinking.  
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