Summary of Shifts and Expected Changes Including Illustrations
Expected Changes in Mathematics Tasks
In addition to the traditional tasks, students will be asked to complete tasks that:
· assess more than one standard.
· assess both content and practice standards simultaneously.
· are not scaffolded.
· take an extended period of time to complete.

CCSSM Shifts Relating to Particular Content 
	Away From
	Toward

	Solving equations mechanically
	Solving equations as process of reasoning

	Limiting Word problems that invite arithmetic skills
	Word problems that invite algebraic approaches

	Integer Algebra
	Rational Number Algebra

	Mechanically simplifying or expanding expressions
	Using properties of operations to rewrite expressions
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 (
The problems used for this segment can be found in Appendix F of the Invitation to Negotiate for PARCC Item Development which can be found  by accessing the site below. 
http://myflorida.com/apps/vbs/vbs_www.ad.view_ad?advertisement_key_num=98159
)
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Debriefing the Task

•

This task draws on content from: 

•

Grade 7.

•

Cluster :Analyze Proportional relationships

and use them to solve real world 

problems.

•

The numbers in the task are not limited to integers.

•

The task:

•

is not scaffolded .

•

takes an extended amount of time to solve. 

•

assesses both content and practice standards.

•

assesses more than one standard.
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Debriefing the Task

 This task draws on content from: 

 Grade 7.

 Cluster :Analyze Proportional relationships

                   and use them to solve real world 

                   problems.



The numbers in the task are not limited to integers.



The task:

 is not scaffolded .

takes an extended amount of time to solve. 

assesses both content and practice standards.

assesses more than one standard.
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Illustrations

Students may still be asked to  demonstrate that they are able to 

rewrite expressions by completing a problem such as the one 

below.

   

Expand 23 xx



   

2

Find a value for  and a value for 

 so that 

23.

kn

xxxkxn



But they  will  also be asked to complete a problem such as the one 

below where the student would need to rewrite the expression 

without prompting in order to complete the specified task.
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Illustrations























Students may still be asked to  demonstrate that they are able to rewrite expressions by completing a problem such as the one below.





But they  will  also be asked to complete a problem such as the one below where the student would need to rewrite the expression without prompting in order to complete the specified task.

Which shifts/changes are illustrated by this problem?



































Talking points



 Problem #1 



 Shift #3 :Procedural Fluency –Completing problems such as this problem will provide students with the 

                  opportunity to build procedural fluency. 

                   

Problem #2 – does everything that Problem #1 does but also illustrates



Shift  # 4:Deep Conceptual Understanding – Teachers teach more than “how to get the answer” but instead 

       support students’ ability to access concepts from a number of perspectives so that students are able to 

       see math as more than as set of mnemonics or discrete procedures.



Shift  # 6: Dual Intensity – Students are practicing and understanding. Teachers  provide opportunities for

                 students to participate in “drills” and make use of those skills through extended application of math concepts.
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Illustrations

While problems such as 

 

31

If   -4, then what is ?

42

xy



will still appear and be important, the new assessment will 

also include much richer problems often open ended tasks 

such as:

 

What are two different equations 

with the same solution as 

31

-4?

42

x


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Illustrations

While problems such as 



will still appear and be important, the new assessment will also include much richer problems often open ended tasks such as:



Which shifts/changes are illustrated by this problem?



































Talking points

 Problem #1 

         Shift #3 :Procedural Fluency –Completing problems such as this problem will provide students with the 

                       opportunity to build procedural fluency. 



                       Note: This problem also provides an example of the particular content shift towards the use of  “rational number Algebra”. 



 Problem #2 – does everything that Problem #1 does but also illustrates.



          Shift #2 :Coherence - Students begin solving linear equations in one variable as early as elementary school.  

               Each year this skill repeats but increases in the level of difficulty and what is expected from students.  

               By high school students would be expected to do both of these problem but would also be asked to 

               justify each step of the solving process.  This provides an illustration of how standards are not new

               events but build on an extension of previous learning.



Shift  # 4:Deep Conceptual Understanding – Teachers teach more than “how to get the answer” but instead 

                support students’ ability to access concepts from a number of perspectives so that students are able to 

                see math as more than as set of mnemonics or discrete procedures.



          Shift  # 6: Dual Intensity – Students are practicing and understanding. Teachers  provide opportunities for

                           students to participate in “drills” and make use of those skills through extended application of math 

                            concepts.
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Solution

     

23

3

4

Original Tank Volume =π310+π3

3

                                   =90π+ 36π=126πft

 

3

New Tank Volume =2126π=252πft

     

      

 ft



32

23

4

r+10r-252=

4

252π=πr10+πr

3

r=4.04591484.0459

0

3
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Solution









































Talking Points



To complete this problem the student must be able to transfer mathematical skills and understandings across concepts and grades. 
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Propane tanks are used to store 

propane gas.

Often these tanks are made in the 

shape of a cylinder with 

hemispheres on the ends.

The Propane Tank Company makes tanks with this 

shape in different sizes.  The cylinder part of every 

tank is exactly 10 feet long, but the radius of the 

hemispheres, r, will be different depending on the size 

of the tank.

A standard tank measures 6 feet in diameter.  The company 

wants to double the capacity of its standard tank.  What 

should the radius of the new tank be?

Illustration
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Propane tanks are used to store propane gas.

Often these tanks are made in the shape of a cylinder with hemispheres on the ends.



The Propane Tank Company makes tanks with this shape in different sizes.  The cylinder part of every tank is exactly 10 feet long, but the radius of the hemispheres, r, will be different depending on the size of the tank.

A standard tank measures 6 feet in diameter.  The company wants to double the capacity of its standard tank.  What should the radius of the new tank be?

10 feet





Illustration

Which shifts/changes are illustrated by this problem?



































Talking Points

Shifts #1 : Focus – To complete this problem students must be able to transfer mathematical skills and understandings across concepts 

                  and grades. To complete this problem students first be able to apply volume formulas learned in Geometry.  They must recognize

                  that the measurement given for the diameter needs to be used to obtain the correct value to use for the radius needed for the 

                  formula. Multiple skills are needed to create and solve the cubic polynomial equation that models the scenario. 



Shift  # 4:Deep Conceptual Understanding – Teachers teach more than “how to get the answer” but instead 

        support students’ ability to access concepts from a number of perspectives so that students are able to 

        see math as more than as set of mnemonics or discrete procedures.



Shift # 5: Applications (Modeling)- Students are expected to use math and choose appropriate concept application even 

                when they are not prompted to do so. Teacher provide opportunities at all grade levels for students to apply math

                 concepts in “real world” situations.  



Shift  # 6: Dual Intensity – Students are practicing and understanding. Teachers  provide opportunities for

                 students to participate in “drills” and make use of those skills through extended application of math 

                 concepts.
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‘What time will they arrive in Los
Angeles?

Driving 270 miles at 55 miles per hour will take 4
hoursand 54 minutes. According to the clock
the current time is 9:20 a.m.. This means that
they will arrive in Los Angeles at 2:44 p.m.

1 hour ? hours

55 miles 270 miles

270 miles 1 hour 270
— X =——=4.9 hours ~
1 55 miles 55

4 hours 54 minutes+30 minutes=5 hours 24 minutes
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270 miles

09:20 AM

•

Do they have to stop for gas?   

Explain your reasoning.

•

Suppose they decide to stop 

for gas and the stop takes 30 

minutes.  If they continue their

trip at the same speed, what 

time will they reach LA?

The figure 

shows a 

conversation 

between two 

friends. 

Appendix F-ITN 2012-31-PARCC Item Development
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270 miles





09:20 AM





Do they have to stop for gas?   

 Explain your reasoning.



Suppose they decide to stop 

 for gas and the stop takes 30 

 minutes.  If they continue their

 trip at the same speed, what 

 time will they reach LA?

The figure shows a conversation between two friends. 

Let’s look at a mathematics  task of the future.

Appendix F- ITN 2012-31-PARCC Item Development



































Skills needed to solve this problem.

Read speedometer

Read gas gauge

Realize that the size of the gas gauge is showing ½ of a tank and since the tank will hold 15 gallons that they must multiple 15 by ½ to determine how many gallons of gas they have left in the tank.

Realize that they must multiply the number of gallons of gas remaining in the tank by miles per gallon(unit rate)  to determine the number of miles they can travel on the remaining gas.  This requires multiplying by a rational number in decimal form by an integer.

 They need to be able to compare numbers to determine that 270 miles is greater than 262.5, which means that they will run out of gas before reaching LA.

For the 2nd question a student needs to be able to use the unit rate of 55mph to determine how many hours it will take to drive the 270 miles to LA.  This requires dividing and rounding to an appropriate place value.

They need to be able to deal with fractional portions of hours presented both in minutes and in decimal form to determine the time that they will arrive in LA
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Ithink we need to

stop for gas before
we reach Los Angeles.

The tank holds about 15
gallons and I filled up

yesterday. We don’t have
time to stop.

On the freeway, at
this speed, about 35
miles per gallon.
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