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Two Types of Standards — Mathematical Content and Practice Standards

The Arizona Mathematics Standards include two types of standards: Standards for Mathematical Practice (identical for each grade level or course)
and mathematical content standards (different at each grade level or course). Together these standards address both “habits of mind” that
students should develop to foster mathematical understanding, and what students need to know, understand, and be able to do regarding
mathematics content.
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Educators at all levels should seek to develop expertise in their students through the Standards for Mathematical Practice (MP). Although
students exhibit these habits of mind at every grade level, the demonstration of these practices will build in complexity throughout the child’s
educational experience. These practices rest on the two sets of important “processes and proficiencies”; the NCTM Process Standards (1989,2000)
and the Strands of Mathematical proficiency specified in the National Research Council’s report, Adding It Up: Helping Children Learn Mathematics
(2001), each of which has longstanding importance in mathematics education.

! McCallum, William. (2011). http://www.ascd.org/ascd-express/vol8/805-parker.aspx .
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Standards for Mathematical Practice

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

Mathematically proficient students explain to themselves the meaning of a problem, look for entry points to begin work on the problem, and plan and choose a
solution pathway. While engaging in productive struggle to solve a problem, they continually ask themselves, “Does this make sense?" to monitor and evaluate their
progress and change course if necessary. Once they have a solution, they look back at the problem to determine if the solution is reasonable and accurate.
Mathematically proficient students check their solutions to problems using different methods, approaches, or representations. They also compare and understand
different representations of problems and different solution pathways, both their own and those of others.

MP.2 Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. Students can contextualize and decontextualize problems
involving quantitative relationships. They contextualize quantities, operations, and expressions by describing a corresponding situation. They decontextualize a
situation by representing it symbolically. As they manipulate the symbols, they can pause as needed to access the meaning of the numbers, the units, and the
operations that the symbols represent. Mathematically proficient students know and flexibly use different properties of operations, numbers, and geometric objects
and when appropriate they interpret their solution in terms of the context.

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

Mathematically proficient students construct mathematical arguments (explain the reasoning underlying a strategy, solution, or conjecture) using concrete,
pictorial, or symbolic referents. Arguments may also rely on definitions, assumptions, previously established results, properties, or structures. Mathematically
proficient students make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. Mathematically proficient students present their arguments in the form of representations,
actions on those representations, and explanations in words (oral or written). Students critique others by affirming or questioning the reasoning of others. They can
listen to or read the reasoning of others, decide whether it makes sense, ask questions to clarify or improve the reasoning, and validate or build on it.
Mathematically proficient students can communicate their arguments, compare them to others, and reconsider their own arguments in response to the critiques of
others.

MP.4 Model with mathematics.

Mathematically proficient students apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. When given a problem
in a contextual situation, they identify the mathematical elements of a situation and create a mathematical model that represents those mathematical elements and
the relationships among them. Mathematically proficient students use their model to analyze the relationships and draw conclusions. They interpret their
mathematical results in the context of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

MP.5 Use appropriate tools strategically.

Mathematically proficient students consider available tools when solving a mathematical problem. They choose tools that are relevant and useful to the problem at
hand. Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools might be
helpful; recognizing both the insight to be gained and their limitations. Students deepen their understanding of mathematical concepts when using tools to visualize,
explore, compare, communicate, make and test predictions, and understand the thinking of others.
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MP.6 Attend to precision.

Mathematically proficient students clearly communicate to others using appropriate mathematical terminology, and craft explanations that convey their
reasoning. When making mathematical arguments about a solution, strategy, or conjecture, they describe mathematical relationships and connect their words
clearly to their representations. Mathematically proficient students understand meanings of symbols used in mathematics, calculate accurately and efficiently,
label quantities appropriately, and record their work clearly and concisely.

MP.7 Look for and make use of structure.

Mathematically proficient students use structure and patterns to assist in making connections among mathematical ideas or concepts when making sense of
mathematics. Students recognize and apply general mathematical rules to complex situations. They are able to compose and decompose mathematical ideas
and notations into familiar relationships. Mathematically proficient students manage their own progress, stepping back for an overview and shifting perspective
when needed.

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

Mathematically proficient students look for and describe regularities as they solve multiple related problems. They formulate conjectures about what they
notice and communicate observations with precision. While solving problems, students maintain oversight of the process and continually evaluate the
reasonableness of their results. This informs and strengthens their understanding of the structure of mathematics which leads to fluency.

The Standards for Mathematical Practice complement the content standards so that students increasingly engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle, and high school years.
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