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Learning Progression (KUD) Organizer
These Mathematics Learning Progressions Organizers are not replacements for teachers’ individual unit KUDs.  Rather, they are an unpacking and clarification of the concepts inherent in the Common Core State Standards.  These are a resource from which teachers should select appropriate Knowledge, Understandings, and Dos to develop their own unit KUDs to guide planning for instruction.
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 Course: Math Grades 9-12
Topic: Number and Quantity: The Real Number System Domain
Team: High School Team
Which standards are in this learning progression?
	9-12.N.RN.1, 9-12.N.RN.2, 9-12.N.RN.3


By the end of this learning progression, students will be able to…
	UNDERSTAND:

	Students will understand that:

How properties of rational exponents, rational number, and irrational number are defined using characteristic patterns of equivalency and computation, to build a comprehensive knowledge of the structure and order of the real number system.


	KNOW:
	DO:

	Know the patterns of equivalency and computation that determine the laws of rational exponents.

Know equivalent expressions for real numbers to include radicals and numbers in exponential form.

*Number Systems graphic organizer (know and/or create it).
	9-12.N.RN.1 Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing for a notation for radicals in terms of rational exponents. For example, we define 51/3 to be the cube root of 5 because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal 5. 
9-12.N.RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents. 

      Compare and order numbers in the Real Number System by size and/or position on a number line (to include demonstrating an ability to identify equivalent terms).
9-12.N.RN.3 Explain why the sum or product of two rational numbers is rational; that the sum of a rational number and an irrational number is irrational; and that the product of a nonzero rational number and an irrational number is irrational. 



	Mathematically proficient students acquire precision in the use of mathematical language by engaging in discussion with others and by giving voice to their own reasoning. By the time they reach high school they have learned to examine claims, formulate definitions, and make explicit use of those definitions. The terms students should learn to use with increasing precision in this unit are: Equivalency, Real Number System, Rational Numbers, Irrational Numbers, Integers, Radical.



	Standards for Mathematical Practice:

1.  Make sense of problems & persevere in solving them.

2. Reason abstractly & 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.




Course: Math Grades 9-12
Topic: Number and Quantity: Quantities Domain
Team: High School Team
Which standards are in this learning progression?
	9-12.N.Q.1, 9-12.N.Q.2, 9-12.N.Q.3


By the end of this learning progression, students will be able to…
	UNDERSTAND:

	Students will understand:

How unit and scale can be used as a tool to effectively model context and solve problems.



	KNOW:
	DO:

	Strategies that can be used to identify an appropriate scale in the context of the representation, model, or problem.

Standard unit conversions such as 5280ft = 1mile, 3ft = 1yd, 

12in = 1ft, metric place value fluency.


	9-12.N.Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

9-12.N.Q.2 Define appropriate quantities for the purpose of descriptive modeling. 

9-12.N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 



	Mathematically proficient students acquire precision in the use of mathematical language by engaging in discussion with others and by giving voice to their own reasoning. By the time they reach high school they have learned to examine claims, formulate definitions, and make explicit use of those definitions. The terms students should learn to use with increasing precision in this unit are: scale, quantity, accuracy

	Standards for Mathematical Practice:

1.  Make sense of problems & persevere in solving them.

2. Reason abstractly & 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.




Course: Math
Topic: Number and Quantity- Complex Numbers
Team: High School Team
Which standards are in this learning progression?
	9-12.N.CN.1; 9-12.N.CN.2; 9-12.N.CN.7


By the end of this learning progression, students will be able to…
	UNDERSTAND:

	Students will understand:

How knowledge of number properties in the Real Number System can be use to develop and apply properties of the Complex Number System.



	KNOW:
	DO:

	Recognize the form of a complex number.

	Perform arithmetic operations with complex numbers. 

9-12.N.CN.1 Know there is a complex number i such that  i 2 = -1, and every complex number has the form a + bi with a and b real. 

9-12.N.CN.2 Use the relation i 2 = -1 and the commutative, associative, and distributive properties to add, subtract, and multiply complex numbers. 
9-12.N.CN.7 Solve quadratic equations with real coefficients that have complex solutions. 

	Mathematically proficient students acquire precision in the use of mathematical language by engaging in discussion with others and by giving voice to their own reasoning. By the time they reach high school they have learned to examine claims, formulate definitions, and make explicit use of those definitions. The terms students should learn to use with increasing precision in this unit are: Complex Number, Real Number, Quadratic Function.

	Standards for Mathematical Practice:

1.  Make sense of problems & persevere in solving them.

2. Reason abstractly & 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.
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