Performance Task: How Many CCs? (Jenise Sexton)

In this task, students must determine various fractions of different whole numbers to complete the provided table.

STANDARDS FOR MATHEMATICAL CONTENT     

MCC4.NF.4  Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to represent 5/4 as the product 5 × (1/4), recording the conclusion by the equation 5/4 = 5 × (1/4).
b. Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by a whole number. For example, use a visual fraction model to express 3 × (2/5) as 6 × (1/5), recognizing this product as 6/5. (In general, n × (a/b) = (n × a)/b.)
c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual fraction models and equations to represent the problem. For example, if each person at a party will eat 3/8 of a pound of roast beef, and there will be 5 people at the party, how many pounds of roast beef will be needed? Between what two whole numbers does your answer lie?
STANDARDS FOR MATHEMATICAL PRACTICE  

1.  Make sense of problems and persevere in solving them.	 	
2.  Reason abstractly and quantitatively.
3.  Construct viable arguments and critique the reasoning of others.
4.  Model with mathematics. 
5.  Use appropriate tools strategically. 
6.  Attend to precision.	
7.  Look for and make use of structure.
8.  Look for and express regularity in repeated reasoning.		 

BACKGROUND KNOWLEDGE  

Students are often taught at younger ages that the operation of multiplication produces a larger product and the operation of division produces a smaller quotient.  Multiplying whole numbers does produce larger numbers and dividing whole numbers does produce smaller numbers.  However, when students begin using these operations with fractions the exact opposite occurs.  This task will illustrate that idea.  Below is one example of how the task could be accomplished.  

Draw an area model to represent each of the following operations.  Use your area model to help you compute the answer to each problem. 



Possible Solution
A possible solution for   is below.  This model shows six rectangles with each having of their area shaded. The results show  shaded which is equivalent to 4 whole rectangles.












When numbers become too large to use, models are no longer sensible.  Students can decompose the whole number using the fraction as a guide.  An example is below.



2 + 2+ 2 = 6, so       2  2  2    =    2/3 of 6 is 4	Comment by Michael Wiernicki: I did this to help teachers see the fraction 2/3.  I know what you meant, but this way 2 out of 3 sections can be seen.  


COMMON MISCONCEPTIONS  


ESSENTIAL QUESTIONS  

· How do I determine a fraction of a whole number?
· How do I multiply a fraction by a whole number?

MATERIALS  

· “How Many CCs?” recording sheet

GROUPING  

 Individual or partner task 

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION  

	To complete this task correctly, students must understand the amount of drainage fluid and Albumin are equivalent for each reading.  Clues are provided within the table to help the students determine the cc of fluid for each.  On one occasion, students use the amount of Albumin to determine the drainage fluid.

	You can explain to the students “cc” are the cubic centimeters commonly used to measure fluids in the medical field.  It is not necessary to attempt to convert cc to another unit of measure.

	Students may run into difficulty when trying to determine 4/8 of 100cc.  Allow students to struggle, which will provide an opportunity to apply understanding of equivalent fractions.  An easy equivalent would be ½.  Again allow students to discover this through struggle.

TASK 

Registered Nurse Molly has a patient with a drainage tube in her abdomen.  The tube was inserted after a recent surgery.  The volume measured in the tube has to be replaced by a blood product called albumin through an iv line.  Nurse Molly checks the drainage every 6 hours.  The chart below shows the amount of fluid measured in the drainage tube at the checked times.  Help Nurse Molly determine how much Albumin to give the patient after each checkpoint.
	Time
	Drainage Fluid
	Albumin

	6:00am
	100cc
	100cc

	12 noon
	¾ of the volume at 6am 	Comment by Michael Wiernicki: Maybe clearer this way.  Otherwise some might do ¾ of 6.  I know the context tells us to use the volume, but then it’s written differently in the table.
	75cc

	6:00pm
	75cc
	75cc

	12 midnight
	2/3 of the volume at 6pm
	50cc

	6:00am
	4/8 of 100cc
	50cc

	12 noon
	25cc
	½ of 50cc =



[bookmark: _GoBack]FORMATIVE ASSESSMENT QUESTIONS  

· How did you determine ¾ of 100?
· How can you model ¾ of 100?
· Can you use an equivalent fraction to help you figure out 4/8 of 100?
· What is the least amount of fluid replaced?
· If the drainage at 12 noon was ¼ of 6am’s drainage would the amount of Albumin be the same as it is at ¾ of 6am?  Why?


DIFFERENTIATION 

Extension
· The Albumin is administered from a syringe containing 100cc of the fluid using an automatic pump.  If the nurse sets the pump for 30 minutes, it will dispense 100cc over the course of the 30 minutes.  If the nurse sets it for 15 minutes, how many cc of Albumin will be dispensed?  How much time is needed to dispense 25cc?  75cc?

Intervention 
· Have students determine the fraction of drainage fluid using unit fractions first.  For example, ¼ of 6am before figuring ¾ of 6am.





Name:______________________________			Date:________________

How Many CCs?
Registered Nurse Molly has a patient with a drainage tube in her abdomen.  The tube was inserted after a recent surgery.  The volume measured in the tube has to be replaced by a blood product called Albumin through an iv line.  Nurse Molly checks the drainage every 6 hours.  The chart below shows the amount of fluid measured in the drainage tube at the checked times.  Help Nurse Molly determine how much Albumin to give the patient after each checkpoint.
	Time
	Drainage Fluid
	Albumin

	6:00am
	100cc
	

	12 noon
	¾ of the volume at 6am 
	

	6:00pm
	
	75cc

	12 midnight
	2/3 of the volume at 6pm
	

	6:00am
	4/8 of 100cc
	

	12 noon
	
	½ of 50cc =
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