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Critical Areas of Instruction

How will this kind of information help teachers implement the California Common Core State Standards for Mathematics? 
Grade Six Critical Areas of Instruction
In grade six, instructional time should focus on four critical areas: (1) connecting ratio, rate, and percentage to whole number multiplication and division and using concepts of ratio and rate to solve problems; (2) completing understanding of division of fractions and extending the notion of number to the system of rational numbers, which includes negative numbers; (3) writing, interpreting, and using expressions and equations; and (4) developing understanding of statistical thinking (NGA/CCSSO 2010m).

Students also work toward fluency with multi-digit division and multi-digit decimal operations.














Grade Seven Critical Areas of Instruction
In grade seven instructional time should focus on four critical areas: (1) developing understanding of and applying proportional relationships, including percentages; (2) developing understanding of operations with rational numbers and working with expressions and linear equations; (3) solving problems involving scale drawings and informal geometric constructions and working with two- and three-dimensional shapes to solve problems involving area, surface area, and volume; and (4) drawing inferences about populations based on samples (NGA/CCSSO 2010n).

Students also work towards fluently solving equations of the form  and .













Grade Eight Critical Areas of Instruction
In grade eight, instructional time should focus on three critical areas: (1) 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; (2) grasping the concept of a function and using functions to describe quantitative relationships; (3) analyzing two- and three-dimensional space and figures using distance, angle, similarity, and congruence and understanding and applying the Pythagorean Theorem. 

Students also work towards fluency with solving simple sets of two equations with two unknowns by inspection.














Standards for Mathematical Practice (MP) 
Explanations and Examples for Grade Seven

	Standards for Mathematical Practice
	
Explanation and Examples

	MP.1
Make sense of problems and persevere in solving them.
	In grade seven, students solve problems involving ratios and rates and discuss how they solved them. Students solve real-world problems through the application of algebraic and geometric concepts. Students seek the meaning of a problem and look for efficient ways to represent and solve it. They may check their thinking by asking themselves, “Does this make sense?” or “Can I solve the problem in a different way?” When students compare arithmetic and algebraic solutions to the same problem (7.EE.4a), they are identifying correspondences between different approaches. 


	MP.2 
Reason abstractly and quantitatively.
	Students represent a wide variety of real-world contexts through the use of real numbers and variables in mathematical expressions, equations, and inequalities. Students contextualize to understand the meaning of the number or variable as related to the problem and decontextualize to manipulate symbolic representations by applying properties of operations.


	MP.3 
Construct viable arguments and critique the reasoning of others.
	Students construct arguments using verbal or written explanations accompanied by expressions, equations, inequalities, models, and graphs, and tables. They further refine their mathematical communication skills through mathematical discussions in which they critically evaluate their own thinking and the thinking of other students. For example, as students notice when given geometric conditions determine a unique triangle, more than one triangle or no triangle (7.G.2), they have an opportunity to construct viable arguments and critique the reasoning of others. Students should be encouraged to answer questions, such as “How did you get that?”, “Why is that true?” and “Does that always work?”


	MP.4 
Model with mathematics.
	Seventh-grade students model real-world situations symbolically, graphically, in tables, and contextually. Students form expressions, equations, or inequalities from real-world contexts and connect symbolic and graphical representations. Students use experiments or simulations to generate data sets and create probability models. Proportional relationships present opportunities for modeling. For example, the number of people who live in an apartment building might be taken as proportional to the number of stories in the building for modeling purposes. Students should be encouraged to answer questions, such as “What are some ways to represent the quantities?” or “How might it help to create a table, chart, graph…?”


	MP.5 
Use appropriate tools strategically.

	Students consider available tools (including estimation and technology) when solving a mathematical problem and decide when certain tools might be helpful. For instance, students in grade seven may decide to represent similar data sets using dot plots with the same scale to visually compare the center and variability of the data. Students might use physical objects, spreadsheets, or applets to generate probability data and use graphing calculators or spreadsheets to manage and represent data in different forms. Teachers might ask, “What approach are you considering trying first?” or “Why was it helpful to use…?”


	MP.6 
Attend to precision.
	Students continue to refine their mathematical communication skills by using clear and precise language in their discussions with others and in their own reasoning. Students define variables, specify units of measure, and label axes accurately. Students use appropriate terminology when referring to rates, ratios, probability models, geometric figures, data displays, and components of expressions, equations, or inequalities. Teachers might ask “What mathematical language, definitions, properties…can you use to explain…?


	MP.7 
Look for and make use of structure.

	Students routinely seek patterns or structures to model and solve problems. For instance, students recognize patterns that exist in ratio tables making connections between the constant of proportionality in a table with the slope of a graph. Students apply properties to generate equivalent expressions and solve equations. Students compose and decompose two- and three-dimensional figures to solve real-world problems involving scale drawings, surface area, and volume. Students examine tree diagrams or systematic lists to determine the sample space for compound events and verify that they have listed all possibilities.  Solving an equation such as  is easier if students can see and make use of structure, temporarily viewing  as a single entity. 


	MP.8
Look for and express regularity in repeated reasoning.

	In grade seven, students use repeated reasoning to understand algorithms and make generalizations about patterns. After multiple opportunities to solve and model problems, they may notice that  if and only if  and construct other examples and models that confirm their generalization. Students should be encouraged to answer questions, such as “How would we prove that…?” or “How is this situation like and different from other situations using this operations?”



((Adapted from Arizona 2010 and N. Carolina 2013b)


Standards for Mathematical Practice (MP) 
Explanations and Examples for Grade Eight

	Standards for Mathematical Practice
	
Explanation and Examples

	MP.1 
Make sense of problems and persevere in solving them.

	In grade eight students solve real-world problems through the application of algebraic and geometric concepts. Students seek the meaning of a problem and look for efficient ways to represent and solve it. They may check their thinking by asking themselves, “What is the most efficient way to solve the problem?”, “Does this make sense?”, and “Can I solve the problem in a different way?”

	MP.2 
Reason abstractly and quantitatively.

	Students represent a wide variety of real-world contexts through the use of real numbers and variables in mathematical expressions, equations, and inequalities. They examine patterns in data and assess the degree of linearity of functions. Students contextualize to understand the meaning of the number or variable as related to the problem and decontextualize to manipulate symbolic representations by applying properties of operations.


	MP. 3 
Construct viable arguments and critique the reasoning of others.

	Students construct arguments using verbal or written explanations accompanied by expressions, equations, inequalities, models, and graphs, tables, and other data displays (e.g., box plots, dot plots, histograms). They further refine their mathematical communication skills through mathematical discussions in which they critically evaluate their own thinking and the thinking of other students. They pose questions like “How did you get that?”, “Why is that true?” and “Does that always work?” They explain their thinking to others and respond to others’ thinking.


	MP.4 
Model with mathematics.
	Eighth grade students model real-world problem situations symbolically, graphically, in tables, and contextually. Working with the new concept of a function, students learn that relationships between variable quantities in the real world often satisfy a dependent relationship, in that one quantity determines the value of another. Students form expressions, equations, or inequalities from real-world contexts and connect symbolic and graphical representations. Students use scatterplots to represent data and describe associations between variables. They should be able to use any of these representations as appropriate to a problem context. Students should be encouraged to answer questions such as, “What are some ways to represent the quantities?” or “How might it help to create a table, chart, graph,…?”


	MP.5 
Use appropriate tools strategically.

	Students consider available tools (including estimation and technology) when solving a mathematical problem and decide when certain tools might be helpful. For instance, students in grade eight may translate a set of data given in tabular form to a graphical representation to compare it to another data set. Students might draw pictures, use applets, or write equations to show the relationships between the angles created by a transversal that intersects parallel lines. Teachers might ask, “What approach are you considering trying first?” or “Why was it helpful to use…?”



	MP.6 
Attend to precision.
	In grade eight students continue to refine their mathematical communication skills by using clear and precise language in their discussions with others and in their own reasoning. Students use appropriate terminology when referring to the number system, functions, geometric figures, and data displays. Teachers might ask “What mathematical language, definitions, properties…can you use to explain…?


	MP.7 
Look for and make use of structure.

	Students routinely seek patterns or structures to model and solve problems. In grade eight, students apply properties to generate equivalent expressions and solve equations. Students examine patterns in tables and graphs to generate equations and describe relationships. Additionally, students experimentally verify the effects of transformations and describe them in terms of congruence and similarity.


	MP.8 
Look for and express regularity in repeated reasoning.

	In grade eight students use repeated reasoning to understand the slope formula and to make sense of rational and irrational numbers. Through multiple opportunities to model linear relationships, they notice that the slope of the graph of the linear relationship and the rate of change of the associated function are the same. As students repeatedly check whether points are on the line of slope 3 through the point (1, 2), they might abstract the equation of the line in the form . Students divide to find decimal equivalents of rational numbers (e.g. ) and generalize their observations. They use iterative processes to determine more precise rational approximations for irrational numbers. Students should be encouraged to answer questions such as, “How would we prove that…?” or “How is this situation like and different from other situations using this operations?”



(Adapted from Arizona 2010 and N. Carolina 2013b)


Which Standard(s) for Mathematical Practice Did the Student Apply?

Student 1



Which Standard(s) for Mathematical Practice Did the Student Apply?

Student 2
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Higher Mathematics Chapter Introductions

How will this kind of information help teachers implement the California Common Core State Standards for Mathematics? 

	Introduction: Mathematics I

The fundamental purpose of Mathematics I is to formalize and extend students’ understanding of linear functions and their applications. The critical topics of study deepen and extend understanding of linear relationships, in part by contrasting them with exponential phenomena, and in part by applying linear models to data that exhibit a linear trend. Mathematics I uses properties and theorems involving congruent figures to deepen and extend understanding of geometric knowledge from prior grades.  The courses in the Integrated Pathway follow the structure began in the K-8 standards of presenting mathematics as a coherent subject, mixing standards from various conceptual categories.


	Introduction: Mathematics II

The focus of Mathematics II is on quadratic expressions, equations, and functions, and comparing their characteristics and behavior to those of linear and exponential relationships from Mathematics I. The need for extending the set of rational numbers arises and real and complex numbers are introduced. The link between probability and data is explored through conditional probability and counting methods, including their use in making and evaluating decisions. The study of similarity leads to an understanding of right triangle trigonometry and connects to quadratics through Pythagorean relationships. Circles, with their quadratic algebraic representations, round out the course. The courses of the Integrated Pathway follow the structure began in the K–8 standards of presenting mathematics as a coherent subject, mixing standards from various conceptual categories.


	Introduction: Mathematics III

The standards in the integrated Mathematics III course come from the following conceptual categories: Modeling, Functions, Number and Quantity, Algebra, Geometry, and Statistics and Probability.  Students expand their repertoire of functions to include polynomial, rational, and radical functions. They expand their study of right triangle trigonometry to include general triangles. And, finally, students bring together all of their experience with functions and geometry to create models and solve contextual problems. The courses of the Integrated Pathway follow the structure began in the K–8 standards of presenting mathematics as a coherent subject, mixing standards from various conceptual categories.





Connecting Standards for Mathematical Practice and Content
Examples for Mathematics I

	Standards for Mathematical Practice

	Examples of each practice in Mathematics I

	MP.1
Make sense of problems and persevere in solving them.
	Students persevere when attempting to understand the differences between linear and exponential functions. They make diagrams of geometric problems to help them make sense of the problems.

	MP.2
Reason abstractly and quantitatively.
	Quantitative reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

	MP.3
Construct viable arguments and critique the reasoning of others. Students build proofs by induction and proofs by contradiction. CA 3.1 (for higher mathematics only).
	Students reason through the solving of equations, recognizing that solving an equation is more than simply a matter of rote rules and steps.  They use language such as “if… then...” when explaining their solution methods 

	MP.4
Model with mathematics.
	Students apply their mathematical understanding of linear and exponential functions to many real-world problems, such as linear and exponential growth. Students also discover mathematics through experimentation and examining patterns in data from real-world contexts.

	MP.5
Use appropriate tools strategically.
	Students develop a general understanding of the graph of an equation or function as a representation of that object, and they use tools such as graphing calculators or graphing software to create graphs in more complex examples, understanding how to interpret the result.

	MP.6
Attend to precision.
	Students use clear definitions in discussion with others and in their own reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about specifying units of measure and labeling axes to clarify the correspondence with quantities in a problem.

	MP.7
Look for and make use of structure.
	Students recognize the significance of an existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see complicated things, such as some algebraic expressions, as single objects or as being composed of several objects.

	MP.8
Look for and express regularity in repeated reasoning.
	Students see that the key feature of a line in the plane is an equal difference in outputs over equal intervals of inputs, and that the result of evaluating the expression  for points on the line is always equal to a certain number .  Therefore, if  is a generic point on this line, the equation  will give a general equation of that line.




Connecting Standards for Mathematical Practice and Content
Examples for Algebra I

	Standards for Mathematical Practice
	Examples of each practice in Algebra I

	MP.1
Make sense of problems and persevere in solving them.
	Students learn that often patience is required to fully understand what a problem is asking. They discern between what information is useful, and what is not.  They expand their repertoire of expressions and functions that can used to solve problems. 


	MP.2 
Reason abstractly and quantitatively.
	Students extend their understanding of slope as the rate of change of a linear function to understanding that the average rate of change of any function can be computed over an appropriate interval.


	MP.3 
Construct viable arguments and critique the reasoning of others. Students build proofs by induction and proofs by contradiction. CA 3.1 (for higher mathematics only).
	Students reason through the solving of equations, recognizing that solving an equation is more than simply a matter of rote rules and steps.  They use language such as “if… then...” when explaining their solution methods and provide justification.

	MP.4 
Model with mathematics.
	Students also discover mathematics through experimentation and examining patterns in data from real world contexts.  Students apply their new mathematical understanding of exponential, linear, and quadratic functions to real-world problems.  


	MP.5
Use appropriate tools strategically.
	Students develop a general understanding of the graph of an equation or function as a representation of that object, and they use tools such as graphing calculators or graphing software to create graphs in more complex examples, understanding how to interpret the result.  They construct diagrams to solve problems.


	MP.6
Attend to precision.
	Students begin to understand that a rational number has a specific definition, and that irrational numbers exist.  They make use of the definition of function when deciding if an equation can describe a function by asking, “Does every input value have exactly one output value?”

	MP.7
Look for and make use of structure.
	Students develop formulas such as  by applying the distributive property.  Students see that the expression  takes the form of “ plus ‘something’ squared”, and so that expression can be no smaller than .


	MP.8 
Look for and express regularity in repeating reasoning.
	Students see that the key feature of a line in the plane is an equal difference in outputs over equal intervals of inputs, and that the result of evaluating the expression  for points on the line is always equal to a certain number .  Therefore, if  is a generic point on this line, the equation  will give a general equation of that line.




Connecting Standards for Mathematical Practice and Content
Examples for Geometry

	Standards for Mathematical Practice
	Examples of each practice in Geometry

	MP.1
Make sense of problems and persevere in solving them.
	Students construct accurate diagrams of geometry problems to help make sense of them.  They organize their work so that others can follow their reasoning, e.g., in proofs.

	MP.2
Reason abstractly and quantitatively.
	Students understand that the coordinate plane can be used to represent geometric shapes and transformations and therefore connect their understanding of number and algebra to geometry.


	MP.3 
Construct viable arguments and critique the reasoning of others. Students build proofs by induction and proofs by contradiction. CA 3.1 (for higher mathematics only).
	Students construct proofs of geometric theorems.  They write coherent logical arguments and understand that each step in a proof must follow from the last, justified with a previously accepted or proven result.

	MP.4 
Model with mathematics.
	Students apply their new mathematical understanding to real-world problems.  They learn how transformational geometry and trigonometry can be used to model the physical world.


	MP.5
Use appropriate tools strategically.
	Students make use of visual tools for representing geometry, such as simple patty paper or transparencies, or dynamic geometry software.

	MP.6
Attend to precision.
	Students develop and use precise definitions of geometric terms.  They verify that a specific shape has certain properties justifying its categorization (e.g. a rhombus as opposed to a quadrilateral).


	MP.7. 
Look for and make use of structure.
	Students construct triangles in quadrilaterals or other shapes and use congruence criteria of triangles to justify results about those shapes.

	MP.8
Look for and express regularity in repeated reasoning.
	Students explore rotations, reflections and translations, noticing that certain attributes of different shapes remain the same (e.g., parallelism, congruency, orientation) and develop properties of transformations by generalizing these observations.






Connecting Standards for Mathematical Practice and Content
Examples for Algebra II

	Standards for Mathematical Practice
	Examples of each practice in Algebra II

	MP.1
Make sense of problems and persevere in solving them.
	Students apply their understanding of various functions to real-world problems.  They approach complex mathematics problems and break them down into smaller-sized chunks and synthesize the results when presenting solutions.


	MP.2
Reason abstractly and quantitatively.
	Students deepen their understanding of variable, for example, by understanding that changing the values of the parameters in the expression  has consequences for the graph of the function.  They interpret these parameters in a real world context.


	MP.3
Construct viable arguments and critique the reasoning of others. Students build proofs by induction and proofs by contradiction. CA 3.1 (for higher mathematics only).
	Students continue to reason through the solution of an equation and justify their reasoning to their peers.  Students defend their choice of a function to model a real-world situation.

	MP.4
Model with mathematics.
	Students apply their new mathematical understanding to real-world problems, making use of their expanding repertoire of functions in modeling.  Students also discover mathematics through experimentation and examining patterns in data from real world contexts.


	MP.5 
Use appropriate tools strategically.
	Students continue to use graphing technology to deepen their understanding of the behavior of polynomial, rational, square root, and trigonometric functions.


	MP.6. 
Attend to precision.
	Students make note of the precise definition of complex number, understanding that real numbers are a subset of the complex numbers.  They pay attention to units in real-world problems and use unit analysis as a method for verifying their answers.

	MP.7 
Look for and make use of structure.
	Students see the operations of the complex numbers as extensions of the operations for real numbers.  They understand the periodicity of sine and cosine and use these functions to model periodic phenomena.


	MP.8 
Look for and express regularity in repeating reasoning.
	Students observe patterns in geometric sums, e.g. that the first several sums of the form  can be written: 
, and use this observation to make a conjecture about any such sum.







Modeling Example: When is Something Better?
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