Grade 3:  Lesson Seed 3.OA.9 Patterns on the Hundreds Chart

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 and pencils

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

· Crayons, markers, or colored pencils

· 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. The teacher should not be giving the answers, but instead facilitating the discussion.

Activity: Patterns on the Hundreds Chart (2s and 4s)

Day 1

This lesson should be done after students have a basic understanding of multiplication and have an understanding of the terms multiple and some understanding of divisible.

· Distribute crayons, markers, or colored pencils and Resource Sheet 8: Hundred Chart.

· Have students color the multiples of 2 on the hundreds chart with one color crayon (yellow).

· Allow time for students discuss any patterns they see. Have students share their rule for recognizing multiples of 2. 

· Next have students color multiples of 4 on the Hundred Chart in a darker color (orange). 

· What do you notice?

· Record student’s observations on chart paper.

· Now ask students to discuss the relationship between the multiples of 2 and 4. Students may focus on connection between repeated addition on hundreds chart to multiplication.  [Two 4s is 8 (2 x 4 = 8),   Four 4s is 16 (4 x 4 = 16), etc.]   

· Have students continue to work in pairs, exploring patterns and looking for a rule for different multiples. 

· Allow time for students to find different patterns and rules and discuss as a class. 

· Allow students to share the descriptions they wrote for each pattern and the rules for the multiples and pairs of multiples.

· Record what students say, focusing on the terminology they use to describe their patterns and rules. 

· Ask students to write multiplication equations from the shaded hundreds chart up to the 10s (2 x 10 and 4 x 10).   Ask students what 3 x 4 is and have students defend their answer using the hundreds chart. 
Day 2

· Have students discuss/explore the following sets of questions:

· How many 2s are in 8?  (When they have the answer, “What is the corresponding multiplication problem?”)

· How many 4s are in 8?  (When they have the answer, “What is the corresponding multiplication problem?”)

· How many multiples of 4 are in 16?  (When they have the answer, “What is the corresponding multiplication problem?”)

· How many multiples of 2 are in 16?  (When they have the answer, “What is the corresponding multiplication problem?”)

· How many 4s are in 24?

· How many 2s are in 24?

· After several sets of similar questions, bring the students back together for a discussion. Possible questions might be: 

· What do you notice about multiples of 2 and multiples of 4?

· Do you see a pattern?  What is the rule?

· Will any multiple of 4 be divisible by 2?  (Give students time to explore. Give them a large multiple of 4, e.g., 224.)

· Will any multiple of 2 be divisible by 4?   (Give students time to explore. They should be able to identify even numbers as multiples of 2, if not, have that discussion.)

· Are all even numbers divisible by 2?  Why?  Can you model this?  

· Are all even numbers divisible by 4?  Why?  Can you model this with concrete materials, pictures, words, or mathematical expressions?  Will this always work?

· If there are 36 twos in 72, how many fours are there?  How do you know? Can you prove it?  (Watch for students who halve 72 and do not need to solve the whole problem.)

· If there are 17 fours in 68, how many twos are there? How do you know, can you prove it? (Watch for students who double 17 and do not have to solve the whole problem.)

· Conclude the discussion by restating the conclusions the class has come to, such as:

· Multiples of 4 are double multiples of 2, so multiples of 4 are always divisible by 2, but multiples of 2 are not always divisible by 4.   

Students should come to these conclusions and refine them. If they do not, give them more experiences and more opportunities to model the concept, and then come back to the discussion. Post recording of students’ thinking on chart paper in your mathematics center or mathematics word wall. 
****Some students may need more work on multiples and the concept of divisibility as you proceed through this lesson.*****

****The hundreds chart is an excellent tool for exploring patterns in multiplication (5s and 10s, 3s, and 6s, multiplying by 10)****

	Guiding Questions:

· What makes you think this will work with multiple of 2 (4)? 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 manipulatives 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: (Not to be used as a checklist of information to TELL your students, but instead ideas that should be learned through exploration activities and discussion.)
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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