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Mathematics: Grade 8
	Claim 1: 
Students can explain and apply mathematical concepts and interpret and carry out mathematical procedures with precision and fluency.
	Domain
	Target
	Instructional Focus
	Visual Representations 
	Mathematics Topics

	
	The Number System
	A
	
	Number lines
	Understanding that every rational number can be written as a decimal, but that the decimal form of an irrational number is both non-repeating and infinite.

Apply properties of exponents to generate equivalent expressions.
Determine the value of square roots and cube roots.
Graphing proportional relationships and interpreting the unit rate as the slope.
Solving and graphing one- and two-variable linear equations.
Understanding that a function is a rule that assigns to each value of x exactly one value of y.
Determining congruence and similarity.
Learning and applying the Pythagorean Theorem.
Solving problems involving volume of cylinders, cones and spheres.

	
	Expressions and Equations
	B
	Formulating and reasoning about expressions and equations, including modeling an association in bivariate data with a linear equation, and solving linear equations and systems of linear equations.
	Plot points on a coordinate plane
Represent the slope of a line in different ways
Represent connections between proportional relationships and linear equations
Graphs
	

	
	
	C
	
	
	

	
	
	D
	
	
	

	
	Geometry
	G
	Analyzing two- and three- dimensional space and figures using distance, angle, similarity, and congruence, and understanding and applying the Pythagorean Theorem.
	Draw and apply translations, reflections, rotations, dilations, rotations and reflections
Model congruence and similarity
Apply Pythagorean Theorem
	

	
	
	H
	
	
	

	
	
	I
	
	
	

	
	Statistics and Probability
	J
	
	 Scatter plots
Two-way tables
	

	
	Functions
	E

	Grasping the concept of a function and using functions to describe quantitative relationships.
	Sketch graphs of functions 
	

	
	
	F
	
	
	



    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.
Fluencies and Formulas
The Alaska Mathematics Standards call for students to know and use a variety of formulas.
· Pythagorean Theorem (8.G.6-8)
· Volume of cones, cylinders, spheres (8.G.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.




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 expression 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.


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


Graph proportional relationships, interpreting the unit rate as the slope of the graph.


Use physical models, transparencies, or other tools to show that similar objects have the same shape but different sizes.


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.



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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