Lesson Title: Which Cup Has a Lighter Color?


Course: Common Core Math 6 
Date: _____________
Teacher(s): ____________________
Start/end times: _________________________


	Lesson Objective(s): What mathematical skill(s) and understanding(s) will be developed? Which Mathematical Practices do you expect students to engage in during the lesson?
6.RP.A.1:  Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. 
MP1:  Make sense of problems and persevere in solving them.

MP3:  Construct viable arguments and critique the reasoning of others.

MP6:  Attend to precision.



	Lesson Launch Notes: Exactly how will you use the first five minutes of the lesson?

Place two cups of water in front of the class.  Explain to the class they are going to make predictions and generalizations about how the contents of the cups are going to change. At first, students will only make predictions and then they will check their predictions by simulating each scenario.
	Lesson Closure Notes:  Exactly what summary activity, questions, and discussion will close the lesson and provide a foreshadowing of tomorrow? List the questions.

· What did you think about when you made your predictions concerning how the color of the water would change?

· Once you did the experiment, were you surprised by any of the scenarios?

· How did you know which cup was going to have a lighter color before doing the experiment? 

· Why is the water in a cup lighter or darker?


	Lesson Tasks, Problems, and Activities (attach resource sheets): What specific activities, investigations, problems, questions, or tasks will students be working on during the lesson? Be sure to indicate strategic connections to appropriate mathematical practices.
1. Place the student resource sheet under the document camera and supply each student with a copy.  Introduce the first question and tell students they will be given a few minutes to think about the situation and write their answer on their paper under Predictions.  Students should think independently through this problem.  Encourage students to be as specific as possible.  They are going to share their ideas and they need to have enough detail to defend their predictions.  (Look for evidence of MP.1)

2. After a few minutes regroup as a class and ask for volunteers to share their thinking.  After one student shares an answer, ask the class for their reaction—“Do you agree? Disagree?”  Should something be added?  Does his/her answer provide enough information to convince you that their answer is correct?  Take a few more student responses.  Now give students 30-60 seconds to review their answer and see if they want to add or modify their answer.  (Look for evidence of MP.3 and MP.6)

3. Move on to the second problem, and again, allow students think independently at first in order to express their initial ideas.  Have students share their ideas and critique each other.  Repeat for the final questions.  Do not provide “correct answers.”  Allow the students to grapple with the concepts and force them to really think it through rather than turning to you for the correct answer.  (Look for evidence of MP.1)

4. Once the class has gone through the four problems, tell them they are going to be able to observe the process of adding water and adding food coloring.  Give each group of students a tray with 8 different cups created to match the cups in the three different problems.  Instruct students to add the same number of drops to the first two cups (these cups have different amount of water in them).  Students should observe what the color of the cups are and write down their direct observation.  Students should be as specific as possible when describing what they are seeing.  (Look for evidence of MP.3 and MP.6)

5. Once everyone has completed the first question, regroup as a class and allow students to share their observations.  Once everyone has had a chance to share, every student should answer the following question: How did my observations compare to my initial ideas and predictions?  Once students have finished comparing, move on and allow students to create the situations described in the following two questions.  Move around the room and question students about what they are observing and discuss how it compares to their initial ideas.  Have the cups created in the following way:  
· To create scenario 1: Cup A should have 1 cup of water; cup B should have 2 cups of water and students should add 5 drops to each cup.
· To create scenario 2: Cup A should have 1 cup of water and 5 drops of food coloring; cup B should have 2 cups of water and 5 drops of food coloring.

· To create scenario 3: Cup A should have 2 cups of water and 5 drops of food coloring; cup B should have 2 cups of water and 5 drops of food coloring.  Students should add one cup of water to cup B.

· To create scenario 4: You will want to have two different set-ups for this scenario in order to demonstrate ambiguity.  #1: Cup A should have 2 cups of water and 6 drops of food coloring; cup B should have 2 cups of water and 5 drops of food coloring.  #2: Cup A should have 2 cups of water and 12 drops of food coloring; cup B should have 2 cups of water and 2 drops of food coloring.  Students should add 1 cup of water to cup A and 4 drops of food coloring to B.

6. If certain students need more structure, provide them with cups that have already been created.  
7. Debrief about the entire activity.  (Look for evidence of MP.1, MP.3, and MP.6)


	Evidence of Success: What exactly do I expect students to be able to do by the end of the lesson, and how will I measure student success? That is, deliberate consideration of what performances will convince you (and any outside observer) that your students have developed a deepened and conceptual understanding.
Students will be able to articulate that by adding additional food coloring to a cup of water, the color will darken because you are adding concentrated color, and therefore the ratio of dye to water (dye:water) is increasing.

Students will also be able to articulate that by adding additional water, the color of the cup will lighten because the solution will become more diluted; there is the same amount of color but with more water.  Therefore, there is less food coloring per unit of water.  


	Notes and Nuances: Vocabulary, connections, anticipated misconceptions (and how they will be addressed), etc.
Common mistakes/misconceptions: Students may not look at the amount of water in the cup (or take it into consideration) and may just think the cup with the most drops of food coloring is going to have the darkest color.  Students may assume that the last question has to have an answer (either Cup A or B) because they don’t understand how the information given is ambiguous because both cups are being altered.  Students may get stuck when trying to come up with predictions because they don’t have any numbers to rely on when deciding which cup is going to have a lighter color.  Students will also assume that more water means either darker or lighter water, depending on the direction of their misunderstanding (They will assume volume matters).



	Resources:  What materials or resources are essential for students to successfully complete the lesson tasks or activities?

Resource sheet

Paper and pencil

clear plastic cups (8 per group)

food coloring

paper towels

trays

measuring cups


	Homework: Exactly what follow-up homework tasks, problems, and/or exercises will be assigned upon the completion of the lesson?

To be determined by teacher.

	Lesson Reflections: How do you know that you were effective? What questions, connected to the lesson standards/objectives and evidence of success, will you use to reflect on the effectiveness of this lesson?
Could students fully articulate what they thought was going to happen to the color of each cup after the given addition? Or was their explanation weak and lacking a deep understanding?

Could students make a prediction without having concrete numbers to rely on? If so, what did they rely on/relate the scenarios to?
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Name: _____________________________________










Date: __________________________

1. Cup A and Cup B both have the same number of red food coloring drops.  Which cup is going to have a lighter color?





PREDICTION: _____________________________________________________________________________________

OBSERVATION: _____________________________________________________________________________________

HOW DOES MY PREDICTION COMPARE TO MY OBSERVATION:

_____________________________________________________________________________________

2. Cup A and Cup B both have the same number of red food coloring drops.  I am going to add 4 drops of red food coloring to both cups.  Which cup is now going to have a lighter color?



PREDICTION: _____________________________________________________________________________________

OBSERVATION: _____________________________________________________________________________________

HOW DOES MY PREDICTION COMPARE TO MY OBSERVATION:

_____________________________________________________________________________________

3. Cup A and Cup B have the same number of red food coloring drops, but I’m going to add 1 cup of water to cup B.  Which cup is now going to have a lighter color?



PREDICTION: _____________________________________________________________________________________

OBSERVATION: _____________________________________________________________________________________

HOW DOES MY PREDICTION COMPARE TO MY OBSERVATION:

_____________________________________________________________________________________

4. Cup A has a darker color than Cup B.  I’m going to add 1 cup of water to A and 4 drops of red food coloring to Cup B.  Which cup is now going to have a lighter color?



PREDICTION: _____________________________________________________________________________________

OBSERVATION: _____________________________________________________________________________________

HOW DOES MY PREDICTION COMPARE TO MY OBSERVATION:

_____________________________________________________________________________________
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