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Math Identity & 
Growth Mindset
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Key Elements of Daily Practice

Student Work In Groups

Students Keep Math Journals

Teachers are Facilitators & Co-Learners

Communicate High Expectations

From ”Developing Mathematics Identity”, Allen & Schnell, NCTM 2016

Invest in classroom community all 
year
Make use of roles
Assign group‐worthy tasks
Goal is to promote equity
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Naming Successful Math Strategies

 Representing an idea in a new way

 Asking an insightful question

 Listening carefully and restating someone’s thinking

 Making a systematic list

 Talking about an idea before writing it down

 Using or interpreting a graph

 Breaking a complex task down into smaller ones

 Relating a new problem to a previous problem

 Using symbols to communicate an idea

 Drawing a diagram or picture

From ”Developing Mathematics Identity”, Allen & Schnell, NCTM 2016

We need to move away from defining math success only in term of memorizing 
procedures & facts.
Keeping a class list of appreciated math expertise encourages all to be mindful of 
what it really takes to do math successfully.
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Mistake Valuing Culture

Mistakes should be craved as a 
needed part of the learning 
process

Mistakes should be “treated as 
points of mathematical interest 
and conversation.”  (Allen & 
Schnell, 2016)

All students should know & 
believe that ”mistakes grow your 
brain.” (Boaler, 2016)
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Think - (Pair)- Share

In what ways have you worked 
to help students develop a 
growth mindset, mistake-
valuing math identity?

1 min of personal reasoning time
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Teacher Clarity
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Dimensions of Teacher Clarity

1. Clarity of Organization

2. Clarity of Explanation

3. Clarity of Examples & Guided 
Practice

4. Clarity of Assessment of Student 
Learning

5. Clarity of Student Learning 
Expectations

Learning Intentions and Success Criteria are clear to teacher AND students.
p. 40
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Student Learning Expectations

What are students expected to 
learn from this routine?

Must be clear to both the teacher 
AND students

 Let students know what they’ve 
learned & what they need to learn

 Start with the standard(s)

 Brainstorm potential strategies & 
purposeful questions

The expert blind spot is the condition created when a teacher knows the content so well 
that they fail to recognize the “fits and starts” of students as they attempt to learn new 
concepts. P. 41

Learning Intentions & Success Criteria

10



Think - (Pair)- Share

Think of a learning routine that 
you’ve used.

What response would I get if I 
asked your students what the 
learning expectations were for 
that routine?

What if I asked them to identify 
where they were on the learning 
path toward those expectations?

1 min of personal reasoning time
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Metacognitive Strategies 
(Think Alouds)
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Think Alouds (Metacognition)

Encouraging Students to 
Verbalize Their Thinking

Talking, Writing, and/or Drawing

Teacher Models Think Alouds

Students Practice Think Alouds

For Both Correct & Incorrect 
Strategies

From “Effective Strategies for Teaching Students with 
Difficulties in Mathematics”, NCTM 2007
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Students w/Difficulties In Math

 Students who have difficulties in 
mathematics often exhibit 
impulsivity. 

 Students attempt to solve problems 
by randomly combining numbers 
rather than implementing a solution 
strategy and going step-by-step.

 Think Alouds help address this issue. 
(a 0.98 effect size)

From “What Are the Characteristics of Students with 
Learning Difficulties in Mathematics”, NCTM 2007
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Building Procedural Fluency 
from Conceptual Understanding

 A lack of conceptual understanding leads to 
students “applying a procedure in ways that 
are inappropriate to the mathematical task 
at hand.”  Taking Action, NCTM 2017

 When a procedure is learned through 
conceptual understanding, students are 
better able to retain the procedures and 
make more appropriate decisions in how 
they apply them to new mathematical 
situations. (How Students Learn: History, 
Mathematics, and Science in the Classroom, 
National Research Council, 2005)
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Procedural Fluency vs. 
Conceptual Understanding

34 + 28 34 + 28
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Procedural Fluency vs. 
Conceptual Understanding

(2x - 3)(x + 5)
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Procedural Fluency vs. 
Conceptual Understanding

(2x - 3)(x + 5)
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Building Procedural Fluency 
from Conceptual Understanding

Maintains connections to the Big 
Ideas of mathematics

Bridges connections to previous 
learning

Builds fluency in procedures that 
are generalizable

Cultivates flexibility in 
mathematical thinking and skills
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Students in conceptually focused 
classrooms developed both 
conceptual understandings and 
skill with procedures.

 In procedurally focused 
classrooms, students developed 
only procedural fluency.

from Second Handbook of Research on Mathematics 
Teaching and Learning,  Heibert & Grouws, 2007
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Think - (Pair)- Share

Think of routines you’ve used 
with students in the past.

Which were primarily 
focused on procedural 
fluency?

Which were more focused on 
conceptual understanding?

1 min of personal reasoning time
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Talk/Discourse
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“When teachers and students 
engage in mathematical 
discourse, teachers can gain 
insight into students’ thinking 
and provide them with 
opportunities to clarify, refine, 
and deepen their mathematical 
understanding.”

from Taking Action: Implementing Effective Mathematics 
Teaching Practices,  NCTM, 2017

Discourse plays a huge role as a formative assessment of student learning.
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Orchestrating Discourse
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Personal Reasoning & 
Reflection Time

Routines should provide 
opportunities for students to 
develop ideas privately and express 
them in small group (or partners) 
before presenting publicly. (Allen & 
Schnell, 2016)

 Internal vs. External Thinkers

Prioritizing Student Voice (for all)

Some students need to write, some need to think without interruption, some need to talk 
out loud during their initial thinking about a math problem
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“Meaningful mathematics 
discourse has the potential to 
challenge spaces of marginality 
by systematically including more 
student voices and valuing the 
contributions of each student in 
discourse on important 
mathematical ideas.”

from Taking Action: Implementing Effective Mathematics 
Teaching Practices,  NCTM, 2017
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Think - (Pair)- Share

Which routines help you make 
sure that ALL students have 
opportunities to communicate 
their math knowledge during 
class?

1 min of personal reasoning time
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Multiple Representations
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Multiple Representations

Concrete <---> Pictorial <---> Abstract

3x – 5y = 45

CONTEXT
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Strategies for Developing 
Representational Competence

Engaging in dialogue about the 
explicit connections between 
representations

Alternating directionality of the 
connections made among 
representations

Encouraging purposeful selection of 
representations

from ”Star Students Make Connections”, Marshall, Superfine, 
and Canty, Teaching Children Mathematics, 2010
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3rd Grade Formative Assessment

from Taking Action: Implementing Effective Mathematics 
Teaching Practices,  NCTM, 2017
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What Math Might This Picture 
Represent?

from ”Mathematical Conversations to Transform Algebra 
Class”, NCTM, 2015

7/12
5/12
Side of a house
5:7
The #17 on a digital clock
12 ‐ 5 = 3 + 4
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This type of conversation not only 
gives “students opportunities to 
describe their thinking, but it also 
allows them to argue why a certain 
interpretation may be valuable in one 
context, whereas another 
interpretation may be valuable in 
another, and to create scenarios (such 
as the probability model problem) 
that may be useful in future 
mathematical contexts.”

from ”Mathematical Conversations to Transform Algebra Class”, NCTM, 2015
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“Asking students to describe their 
mathematical thinking with multiple 
representations allows us as their 
teachers to gain a better sense of 
the internalized understandings, as 
well as faulty ideas or 
misunderstandings, that students 
hold about abstract mathematical 
ideas.”

from ”Systems of Representations and the Development of 
Concepts”, Goldin, Gerald, and Shteingold, The Roles of 
Representation in Mathematics, 2001

Equity, flexibilty
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Think - (Pair)- Share

Do you use (or have you 
heard of) any routines that 
include development of 
representational 
competence?

1 min of personal reasoning time
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Questions?

bobbijoerb@icloud.com
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