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elevate ACHIEVEMENT by . . .
Developing Students’ Skills and 
Metacognition in Math

LEARNING 
CONTEXT

For our students to learn mathematical content at the depth expected, students 
need instruction that will develop the disposition and ways of thinking that are the 
foundation of math learning.  

LEARNING 
OUTCOME

Participants will reflect on what supports teachers will need to help students 
develop metacognition in mathematics.

LEARNING 
PROCESS

CONTENT STRATEGIES

• Define the two types of mathematics 
standards

• Define practices for metacognition

• Analyze the learning progression of 
a mathematical practice 

• Develop questions to foster 
metacognition in mathematics 

• Structured Communication

• Academic Vocabulary 
Development

• Close Reading

• Gradual Release of Responsibility

• Routines

• Reflection and Metacognition

LEARNING 
DEMONSTRATION

Participants will determine next steps for continued support to promote 
metacognition requiring students to examine, externalize, and apply their thinking.

LEARNING 
APPLICATION

Participants will implement next steps for continued support to promote 
metacognition in mathematics.

Agenda
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The Math Wars
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The new standards grew out of a long and heated debate about 
mathematics learning…known as the ‘math wars,’ pitting 
conceptual understanding and sense-making against procedures, 
rules, and memorization. The new math standards grew out of the 
decades-long attempts to acknowledge that both were important 
aspects of the math curriculum. By incorporating both…, they 
brought together both sides of the math wars, building on ‘the best 
of previous state standards plus a large body of evidence from 
international comparisons and domestic reports and 
recommendations to define a sturdy staircase to college and 
career readiness.’ (National Governors Association, 2013)

— The Practices in Action, 2021
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Two Types of Standards
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STANDARDS FOR MATHEMATICAL 
CONTENT

STANDARDS FOR MATHEMATICAL 
PRACTICE

A list of things students should 
understand and be able to do by the 
end of each grade

• Specific mathematical knowledge 
and skills that follow a step-by-step 
learning progression across grade 
levels and courses

• K–8 organized by grade level; high 
school organized by conceptual 
theme

• Familiar to most teachers

• Easily and frequently test, and 
therefore the focus of the typical 
math curriculum

A list of ways that proficient students 
engage with mathematics, including 
thinking skills and habits of mind

• More general processes and 
proficiencies that evolve over time, 
influenced by cognitive 
development and the sophistication 
of the content

• Standards are the same across all 
grade levels

• Not as familiar to teachers

• Not as easily or frequently tested, 
and therefore often neglected in the 
math curriculum



Defining the Practices for Metacognition
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Students are supported by lessons that let them own the phases of learning.

Standards for 
Mathematical Practice
1. Make sense of 

problems and persevere 
in solving them.

2. Reason abstractly and 
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.
(National Governor’s 
Association, 2010)

NCTM Process Standards
Problem Solving—developing 

a variety of strategies to solve 
problems that arise in 
mathematics and in other 
contexts

Reasoning and Proof—using various 
types of reasoning to investigate, 
develop, and evaluate mathematical 
arguments and proofs

Communication—using the 
language of mathematics to 
communicate thinking and to 
evaluate the thinking of others

Connections—understanding how 
mathematical ideas interconnect and 
apply to other contexts

Representation—using 
mathematical representations 
to solve problems and to 
model, interpret, and 
communicate ideas

(National Council of 
Teachers of 
Mathematics, 2000)

National Research Council 
Strands of Proficiency 

Conceptual Understanding—
comprehension of 
mathematical concepts, 
operations, and relations

Procedural Fluency—skill in 
carrying out procedures 
flexibly, accurately, efficiently, 
and appropriately

Strategic Competence—
ability to formulate, represent, 
and solve mathematical 
problems

Adaptive Reasoning—
capacity for logical thought, 
reflection, explanation, and 
justification

Representation—using 
mathematical representations 
to solve problems and to 
model, interpret, and 
communicate ideas

(National Research 
Council, 2001)
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Building Math Muscle Memory
One hallmark of mathematical understanding is the ability to 
justify, in a way appropriate to the student’s mathematical 
maturity, why a particular mathematical statement is true or 
where a mathematical rule comes from. There is a world of 
difference between a student who can summon a mnemonic 
device to expand a product such as (a + b)(x + y) and a student 
who can explain where the mnemonic comes from. The student 
who can explain the rule understands the mathematics and 
may have a better chance to succeed at a less familiar task such 
as expanding (a + b)(x + y).

— National Governor’s Association, 2013
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Tools for Teaching the Practices
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The Standard with Description and Examples
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The Learning Progressions
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The Process and Reflection
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The Practices in Action
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Questions to Foster Metacognition
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Ownership Statements
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Download this presentation and other resources at:
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www.elevatedachievement.com

https://elevatedachievement.com/our-resources/presentation-archives/?utm_source=eagwebsite&utm_medium=QR%20Code&utm_content=linktopresentation&utm_campaign=eagblog2020
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