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Mathematics: Grade 9[bookmark: _GoBack]

	Claim 1: 
Students can explain and apply mathematical concepts and interpret and carry out mathematical procedures with precision and fluency.
	Conceptual Categories
	Target
	Instructional Focus
	Visual Representations 
	Mathematics Topics

	
	The Number and Quantity
	A
	Relationships between quantities and reasoning with equations

	 Modeling:
· Process of choosing and using appropriate mathematics and statistics to analyze situations to understand them better.
Teachers move explicitly between real-world scenarios and mathematical representations of those scenarios.
· Make assumptions and approximations to simplify a situation
· Analyze quantitative relationships to draw conclusions
· Consistently interpret mathematical results in the context of the situation and reflect on whether the results make sense
 
  
	Creating and solving equations with two or more variables to describe numbers or relationships.
Building an understanding of rational number (such as ¾) to include rational expressions (such as 3/(x-4)).
Using the structure of an expression to identify ways to rewrite it. For example, recognizing that x8-y8 is the difference between two squares and can be written as (x4)2-(y4)2.
Adding, subtracting, and multiplying polynomials.
Interpreting the slope of a line as the rate of change in two variables and the intercept as the constant term in a linear model.
Building and analyzing functions that describe relationships between quantities and using function notation.
Describing a data set in terms of center and spread and represent data graphically.
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	Algebra
	D

	Linear and exponential relationships.
Expressions and equations
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	Functions
	K
	Quadratic functions and modeling
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	Geometry
	O
	Similarity, proof and trigonometry
	
	

	
	Statistics and Probability
	P
	Inferences and conclusions from data
	
	



    Fluencies and Formulas
The Alaska Mathematics Standards call for students to know and use a variety of formulas.
· Know formulas outlined in grades 3-8 standards.
https://education.alaska.gov/akstandards/math/resources/Math_Formulas_in_the_AK_Mathematics_Standards.pdf 
Here are a few examples of how students use expressions and equations in grade 7, 8 and 9.
Visual Representations 
Creating visual representations is a way for students to work with abstract math ideas and display their thinking. 
The standards strive for a deep understanding of mathematical concepts. Using the mathematical practices, and strategies like visual representations, provides a structure to make meaningful connections between math concepts.
Here are a few examples of how students use functions in grade 7, 8 and 9.
Instructional Focus
The Alaska Mathematics Standards require that teachers focus deeply on the topics of each grade so that students can gain strong foundations: solid conceptual understanding, high degree of procedural skill and fluency, and the ability to apply the math they know to solve problems.





Claim 2: Problem Solving
Students can solve a range of complex well-posed problems in pure and applied mathematics, making productive use of knowledge and problem solving strategies.


Claim 3: Communicating Reasoning
Students can clearly and precisely construct viable arguements to support their own reasoning and to critique the reasoning of others.


Claim 4: Data Analysis and Modeling
Students can analyze complex, real-world scenarios and can construct and use mathematical models to interpret and solve problems.


MP 1 Make sense of problems 


MP 2 Reason abstractly


MP 2 Reason abstractly


MP 3 Construct arguments


MP 1 Make sense of problems


MP 5 Use tools strategically


MP 6 Attend to precision


MP 7 Look for and make use of structrue


MP 6 Attend to precision


MP 7 Look for and make use of structure


MP 8 Look for regularity in repeated reasoning


MP 2 Reason abstractly


MP 4 Model with mathematics


MP 6 Attend to precision


MP 7 Look for and make use of structure






Grade 7 Mathematics


Grade 8 Mathematics


Grade 9 Mathematics


Use the structure of an expression to identify ways to rewrite it. For example, x4 - y4 = (x2)2 - (y2)2.


Understand the connections between proportional relationships, lines and linear equations.


Use linear equations to graph proportional relationships, such as unit rate as the slope.


Know and apply properties of integer exponents to write equivalent expressions (42 · 43 = 45).


Solve quadratic equations (equations that include the square of a variable, such as  5x2 - 3x + 3 = 0).


Re-write an expresion in different forms to show how quantities are related.


Undstand that solving an inequality or an equation means answering the question, "What number does x have to be to make this statement true?"


Solve multi-step word problems involving positive and negative numbers.


Use variables to represent quantities and construct simple equations and inequalities to solve word problems.





Grade 7 Mathematics


Grade 8 Mathematics


Grade 9 Mathematics


Analyze proportional relationships and use them to solve real-world problems.


Understand that a function is a rule that assigns to each input exactly one output.


Evaluate a given function notation for a particular input.


Calculate unit rates associated with ratios of fractions.


Recognize and represent proportional relationships in various ways.


Identify the unit rate in tables, graphs, equations and verbal descriptions of proportional relationships.


Compare the properties of two functions, each represented in a different way.


Determine the rate of change and initial value of a function based on a description of a proportional relationship or at least two given (x,y) values.


Compare properties of two functions represented in different ways.


Write explicit forumulas for arithmetic sequences.


Describe the functional relationship between two quantities by analyzing a table or graph.






Claim 2: Problem Solving
Students can solve a range of complex well-posed problems in pure and applied mathematics, making productive use of knowledge and problem solving strategies.


Claim 3: Communicating Reasoning
Students can clearly and precisely construct viable arguements to support their own reasoning and to critique the reasoning of others.


Claim 4: Data Analysis and Modeling
Students can analyze complex, real-world scenarios and can construct and use mathematical models to interpret and solve problems.


MP 1 Make sense of problems 


MP 2 Reason abstractly


MP 2 Reason abstractly


MP 3 Construct arguments


MP 1 Make sense of problems


MP 5 Use tools strategically


MP 6 Attend to precision


MP 7 Look for and make use of structrue


MP 6 Attend to precision


MP 7 Look for and make use of structure


MP 8 Look for regularity in repeated reasoning


MP 2 Reason abstractly


MP 4 Model with mathematics


MP 6 Attend to precision


MP 7 Look for and make use of structure
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