How Many of Each Color
Grade level:   Kindergarten
Common Core Standard:

K.OA: Represent addition & subtraction with objects, fingers, mental images, drawings, sounds (e.g. claps), and acting out situations, verbal explanations, expressions, or equations.

Objectives:

Students will be able to find more than one solution to a problem by adding number combinations of 10 by showing solutions with pictures, numbers, and/or words.

Materials:

1. Red, Blue, Green markers (manipulative of some sort, several of each)

2. Box/Container to hold the manipulative

3. Lined Paper

4. Pencil

5. White Board/Marker

Procedure:

Introduction:

1.       The previous day we discussed addition using two numbers and today we are going to be using markers to try and look at adding three numbers together.

2.       Start by saying to the children “I want to put 10 markers in my box and I need some red ones, some blue ones, and some green ones. What could I have? How many reds, blues, and greens could I have? Remember I need 10 markers in all.”
3.       Model for the children by counting out markers and putting them into the box. Also, you could draw pictures showing how to add 3 different sets of items to equal 10 or verbally counting (starting at 3 for example, count up 5 to 8, and count up one last time 2 giving you 10) to 10.

4.       Make sure to focus on explaining the task clearly enough so that students can find different solutions on their own and/or with partners.

5.       Pass out materials to the children and tell them that they are going to be doing a similar experiment. Students will be working in pairs.  

6.       Students work together to find possible combinations of three colors of markers.  When they find a solution they need to explain it to their partner so both students can understand the process the student took finding the answer. Then, record it on paper using pictures, numbers, words or a combination of all.

7.       Encourage the students to find more than one solution. (Walk around and observe what the children are doing) When you encounter students struggling early on, suggest that they replace some of the blues with greens or greens with red, etc. and see how their number combinations change (start with using two colors then add in the third).

8.       Make sure that the students keep seeing that 10 is always the sum they want to be at.

9.       Once the children have come up with all of the possible number combinations and pictures, the entire class will come together.

10.   Students will share as a whole class the solutions they found. At the same time, explain how “finding” 5 red markers, 3 blue markers, and 2 green markers to be 10 total markers can be written: (Note that for whatever solutions they find, those numbers can be written in a number sentence)

                                                               i.       5 + 3 + 2 = 10
                                                             ii.      IIIII + III + II = 10 (etc.)
11.   Once students have a basic understanding of writing number sentences, they will practice writing them based on the solutions they found.

Assessment:

Students will be observed throughout portions of the activity and through observations the teacher will watch/listen/record which of the individual students are using the physical materials, doing the problems mentally, using thinking strategies, and relying on memorized facts. The teacher will also question the students while they’re working to see if they understand why it’s important they complete the process (not just doing the equations).

 As a whole class each group has to provide at least 1 correct number sentence and the numbers used to show the markers added up to 10. The white board will already be labeled with the heading and colors, but the students should write their own numbers in as well as the number sentences, pictures, words used to complete the sentence. See below for example. There will be a 5 point rubric on it. 1 point for writing all the numbers under the color headings, 1 point for writing the correct corresponding numbers in the equation, 1 point for the sum being 10 and having 2 equations 1 point for explaining “what they did”, and 1 point for collaboration. See Below for rubric. Also, students will need to explain their understanding of addition by verbally explaining how they used the markers to “make 10” and physically manipulating the markers to show their comprehension of the activity.

White Board Example (number sentences)
	10 Markers
	 
	 
	 

	Red:
	Blue:
	Green:
	Equations:

	3
	4
	3
	3+4+3=10

	***
	[][][][]
	IIi
	***[][][][]III
 


	 
	1 Point: Numbers/Markers/
Pictures with corresponding colors
	1 Point: Writing correct equation
1 Point: Sum of 10 & has 1 equations/examples
	1 Point: Explanation of the process of finding the answer (verbal)
1 Point: Working cooperatively within pairs
	Total Points

	Group 1:
	 
	 
	 
	 

	Group 2:
	 
	 
	 
	 

	Group 3:
	 
	 
	 
	 


Grading Rubric
Questions for Students:

1.       If you were to switch any of the three numbers or move the order around, would it change the solution of 10? Why/why not?

2.       Can you count the markers aloud to your partner to prove that these markers add up to 10?

Differentiation:

1.       Instead of having the children fill in all three of the color combinations have two of them already filled in and then they have to find the unknown. The answer will be up to 10. For example we may have 3 Red Markers, 2 Green Markers, and     Blue Markers. If there are 10 markers in the box, how many are blue. 

2.       Instead of using three color combinations, use two colors. The children may find it easier to add two numbers together instead of three. Once they are ready to move on and can add two colors together to 10, take some of the markers out and add in the third color.

3.       For students who are figuring out the equations easily, make the sum more advanced. Instead of using a sum of 10 use a sum of 15 or 20.

4.       For advanced students, they could find different ways of getting to 10 using subtraction.

Justification:  
This lesson allows students to use different problem solving strategies (drawing/diagrams, construct tables, acting it out, looking for patterns, guess/check, and solving similar/simpler problems) along with working collaboratively with partners or groups. It allows the students to investigate/inquire how to solve the problem on their own instead of it being a constant direct instruction style of teaching where the students are just learning the steps, but don’t actually understand the process of solving. Students need to understand how/why the problem is being written (conceptual understanding) and the concepts of the problem (procedural fluency- i.e. addition/subtraction for Kindergarteners). This activity allows students to consciously do both these things by using multiple techniques to come up 10. and during collaboration with a partner/assessment aspect, there will be time for the student to explain their thoughts on how they got to their answer and reasoning/justification of it (adaptive reasoning).

The lesson allows the teacher to gauge where the students are developmentally and what they know/understand. It also allows the teacher to observe students ability to solve the problem (strategic competence). The lesson will builds on prior knowledge (adding two numbers to get a sum of 10) and walks the students through the process of discovering how to add three numbers to get a sum of 10. It moves progressively through concrete (manipulatives-markers) thinking to semi-concrete (drawing the pictures on the white board) and eventually to abstract computations (3+5+2=10). By allowing the students to make mistakes (with manipulative and/or dry erase boards) and not quit on their work they will find different ways of completing the problem (productive disposition).
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