Grade 3:  Lesson Seed 3.OA.9 Number of the Day Activity

Lesson Seeds:  The lesson seeds are ideas for the domain/standard that can be used to build a lesson.  Lesson seeds are not meant to be all-inclusive, nor are they substitutes for instruction.  Lesson Seeds should be adapted to meet the needs of your individual students.
	Domain:  Operations and Algebraic Thinking

     Cluster: Solve problems involving the four operations, and identify and explain patterns in arithmetic.  

Standard: 3.OA.9 Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations. For example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into 2 equal addends.

Key Mathematical Practices Addressed within Lesson Seed:

· Practice 2: Reason abstractly and quantitatively

· Practice 3: Construct viable arguments and critique the reasoning of others

· Practice 7: Look for and make use of structure



	Purpose/Big Idea:

Students will observe and identify important numerical patterns related to operations, and explain why these patterns make sense mathematically.

This seed will focus on the patterns found when adding and subtracting odd and even numbers.



	Materials:

· Paper

· Pencil

· Manipulatives (e.g., connecting cubes)

· Resource Sheet 8: Hundred Chart (one copy per student)

· Chart paper to record ideas
· Virtual Hundred Chart should be offered when available

	*The POWER of this Lesson Seed is the discussion the teacher facilitates, as students struggle with and develop important mathematical concepts. Students should be discussing with other students and formulating their own arguments as proofs. Teacher should not be giving the answers, but instead facilitating the discussion.

Activity: (Embedded in the  “Number of the Day” routine)

Number of the Day routine is when students are given a number (could be the number of the school day, a number a teacher chooses, etc.) to generate interesting arithmetic expressions that equal the “Number of the Day.”

Day 1:

· Ask students to work in groups of three or four. Each group should come up with a definition of an odd number and the definition of an even number. Allow students time to come up with their definitions and have each group share it with the class. Discuss the ideas that are shared and come up with a class definition of both odd and even numbers.  (Students should be coming to 3rd grade with this prior knowledge 2.OA.3)

· Distribute manipulatives to each group and Resource Sheet 8: Hundred Chart to each student.

· Ask students, “What kind of number would we get when we add an even number to an even number?” Allow students to explore the possibilities. Give the students the opportunity to prove or explore their thinking using drawings or manipulatives. Ask students whether or not they would always get the same result. 

· Discuss the results with the class. (Teacher or student records examples discussed.)

· Ask the students, “Will an even number added to an even number always give you an even number?” Follow up with, “How can you be sure?” “Will that work with any size even number?”  
· Students might come up with two types of proof:

· Students will give examples to support their thinking.

· Students will generalize why adding 2 even numbers will always result in an even number. This is the opening of an ongoing discussion that will occur over time. Do not expect students to come with any formal conclusions, arguments, or proofs at this time.

Repeat the Routine (10-15 minutes per day ) as needed:

· Give the students an even number (e.g. 26).

· Have the students write addition expressions using only even numbers that result in a sum of 26.

· Continue with further opportunities with other even numbers as needed.

· Continue the discussion from Day 1 (it’s okay to leave it open).

Several Days Later:

· During “Number of the Day” give students an even number and have them generate addition expressions that result in a sum with odd numbers only (i.e. 32).
· Have the students write addition expressions using only odd numbers that result in the sum of 32.
· Continue, as needed, with further opportunities using odd numbers to find even sums.

· Continue to look for patterns or generalizations. Give the students the opportunity to prove or explore their thinking using drawings or manipulatives. 

· Look for students who are reasoning abstractly by noticing trends or patterns, and making use of structure (MP2 and MP7).
· Also look for students who are constructing viable arguments and critiquing the reasoning of others (MP3). Ask follow-up questions to strengthen their reasoning and extend their thinking.
Several Days Later:

· During “Number of the Day” give students an odd number and have them generate addition expressions that total the given number with even numbers only (i.e. 35).
· Teacher Note: Students may be unable to give you an expression totaling 35 with only even #’s

· Facilitate a discussion. Ask the students if an even number added to an even number will never give you an odd number. Have them explain their reasoning. 

· Follow up with, how can you be sure? Will that work with any size odd number? Pay attention to the types of proofs students are giving. Give the students the opportunity to prove or explore their thinking using drawings or manipulatives. 

· Students might come up with two types of proof:

· Students will give examples to support their thinking (number specific).

· Students will generalize why adding any 2 even #’s will never give you an odd number. (This is what you’re aiming for). Ask follow-up questions to clarify and test the students’ reasoning. 

Student arguments should be posted, referred to, and revised throughout this process, as the students develop a deeper understanding of the concept.  The overall discussion can lead to what happens when you add an even number and an odd number. Continue similar discussions throughout the year including, “What happens with even and odd numbers when you multiply or divide?”Number of the Day” can be used to explore other properties of operations and arithmetic patterns.

Students who need a greater challenge may benefit from working with a thousand chart. These can be found at http://lrt.ednet.ns.ca/PD/BLM/table_of_contents.htm.  

	Guiding Questions:

· What makes you think this will work with any number? Do you see a pattern (MP2)?
· Why does that work? (MP2)

· Can you think of another example or counterexample?  (MP3)

· Can you justify your thinking or expression? (MP3)

· Can you show us what you mean with manipulative or drawings? (MP4 and MP5)
· What questions can you ask to clarify someone’s thinking or argument? (MP3)

· Are you convinced our rule works if we haven’t tried every number?  Why?  (MP2 and 3)

· Can you restate what another student has said? 
· Can you provide an example(s) that proves or disproves another students’ thinking?  (MP3)



	Explanation of Standard: 

Students need ample opportunities to observe and identify important numerical patterns related to operations. They should build on their previous experiences with properties related to addition and subtraction. Students investigate addition and multiplication tables in search of patterns and explain why these patterns make sense mathematically. For example: 

· Any sum of two even numbers is even. 

· Any sum of two odd numbers is even.

· Any sum of an even number and an odd number is odd.

· The multiples of 4, 6, 8, and 10 are all even because they can all be decomposed into two equal groups.

· The doubles (2 addends the same) in an addition table fall on a diagonal while the doubles (multiples of 2) in a multiplication table fall on horizontal and vertical lines.

· The multiples of any number fall on a horizontal and a vertical line due to the commutative property.

· All the multiples of 5 end in a 0 or 5 while all the multiples of 10 end with 0. Every other multiple of 5 is a multiple of 10.

Students also investigate a hundreds chart in search of addition and subtraction patterns. They record and organize all the different possible sums of a number and explain why the pattern makes sense.
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