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NCSM Mission
NCSM is a mathematics education 
leadership organization that equips and 
empowers a diverse education 
community to engage in leadership that 
supports, sustains, and inspires high 
quality mathematics teaching and 
learning every day for each and every 
learner.

www.mathedleadership.org



1. Equity in Practice
2. Cultivating a Mathematics Coaching Practice
3. Evidence and Experiences from the Field
4. Developing Mathematical Knowledge for Teaching
5. Leading Mathematics into the Future



Baltimore County Public Schools
Baltimore County (2016‐2017)

• Wraps around but does not include 
Baltimore City 

• Suburban, rural, and urban 

• 25th largest in the U.S.

• 3rd largest in Maryland

• 173 schools, programs, and centers

• 112,139students

• 45.1% eligible for free & reduced 
meals

• 114 countries, 92 languages



Mission: To graduate globally competitive, 
mathematically literate citizens



Mathematics Education Leadership Framework

https://www.mathedleadership.org/resources/shop.html



Who?



Instruction
Content

Curriculum

Leadership Matters



How might we…?
• The how part assumes there are solutions out there – it 
provides creative confidence.

• Might says we can put ideas out there that might work 
or might not‐ either way, it’s okay. 

• The we part says we’re going to do it together and build 
on each other’s ideas. 

A More Beautiful Question: The Power of Inquiry to Spark Breakthrough Ideas (Berger, 2014) 



Are we teaching our students 
to “do math” or 

to critically think as “doers of 
mathematics?”



Why?

Our Next Generation…



What do students who critically think as “doers 
of mathematics” look like, sound like?



What do students who critically think as “doers 
of mathematics” look like, sound like?
Vision for Students 

• Active learners 

• Construct knowledge of 
mathematics through 
• Exploration
• Discussion
• Reflection 

Vision for Teachers 

• Facilitator of student learning

• Challenging tasks

• Observer

• Listener

• Supporter 



Vision for students

Tomorrow’s leaders are sitting in our 
classrooms today and they are 
counting on us to prepare them to be 
globally competitive, mathematically 
literate citizens. 



Mathematics identity - “The dispositions and 
deeply held beliefs that students develop about 
their ability to participate and perform effectively 
in mathematical contexts and to use mathematics 
in powerful ways across the contexts of their lives.”

Aguirre, Mayfield‐Ingram, Martin, The Impact of Identity in K – 8 Mathematics, NCTM (2013)



Vision for teachers

Provide rich learning opportunities so that 
all students have access to meaningful and 
relevant mathematics for their future.  



There is no decision that teachers make that has a 
greater impact on students’ opportunities to learn and 
on their perceptions about what mathematics is than 
the selection or creation of the tasks with which the 
teacher engages students in studying mathematics.       

Lappan & Briars, 1995



2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the reasoning of 
others

4. Model with mathematics
5. Use appropriate tools strategically

7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning

Overarching habits of mind of a productive mathematical thinker

Reasoning 
and 
Explaining

Modeling and 
Using Tools

Seeing Structure 
and Generalizing 
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Standards for Mathematical Practice



What does it 
sound like?

What does it 
look like?

Mathematically proficient students…
…Use, Think about, Do



What does it 
sound like?

What does it 
look like?

Mathematically proficient students…
…Use, Think about, Do



Search: Math Practices Learning Progressions #LL2LU





https://www.teachingchannel.org/videos/explor
ing‐math‐practice‐standards#

http://insidemathematics.org
https://www.teachingchannel.org



Mathematics Teaching Practices
1. Establish Mathematical Goals to Focus Learning 
2. Implement tasks that Promote Reasoning and 

Problem Solving
3. Use and Connect Mathematics Representations
4. Facilitate Meaningful Mathematics Discourse
5. Pose Purposeful Questions
6. Build Procedural Fluency from Conceptual 

Understanding
7. Support Productive Struggle in Mathematics
8. Elicit and Use Evidence of Student Thinking

Principles to Action : Ensuring Mathematical Success For All, NCTM, 2014 



Framework For Mathematics Teaching

Analyzing 
Teaching and 
Learning

Taking 
Action



Framework For Mathematics Teaching



1. What do we want all students to know and 
be able to do? 

2. How will we know if they know it? 
3. What will be our team response if they 
don’t know  it?

4. What will be our response if they do know 
it? 

PLCs 
4 Critical Questions  

Mathematics at Work, Solution Tree 



Framework For Mathematics Teaching



If we want students to develop the 
capacity to think, reason, and 
problem solve then we need to start 
with high-level, cognitively complex 
tasks.

Stein & Lane, 1996



Mathematical TASKS
• Can be a single complex problem or set of problems

• Focus students attention on a particular mathematical idea

• Influence what students learn by directing their attention to 
specific aspects of content and by detailing ways to process 
information

• Require a higher level of thinking



• Low‐Level Tasks
–memorization
–procedures without connections to meaning

• High‐Level Tasks
–procedures with connections to meaning
–doing mathematics 

Cognitive Demand Task Levels



Low‐Level Tasks
1. memorization
2. procedures without 

connections to 
meaning

High‐Level Tasks
3. procedures with 

connections to 
meaning

4. doing mathematics 

Identify the Cognitive Demand Level
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Low‐Level Tasks
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Identify the Cognitive Demand Level



2017 Grade 3 Mathematics Test Released Questions (1.47 MB)



2017 Grade 4 Mathematics Test Released Questions (1.56 MB)



2017 Grade 5 Mathematics Test Released Questions (1.56 MB)



2017 Grade 6 Mathematics Test Released Questions (1.77 MB)



2017 Grade 7 Mathematics and Grade 8 Test Released Questions (2.84 MB)



Framework For Mathematics Teaching



Five Practices When Implementing High-Cognitive Tasks
 Anticipating likely student responses to challenging 
mathematical tasks.
 Monitoring students’ actual responses to the tasks 
(while students work on the task in pairs or small groups).
 Selecting particular students to present their mathematical 
work during the whole‐class discussion.
 Sequencing the student responses that will be displayed in a 
specific order.
 Connecting different students’ responses and connecting the 
responses to key mathematical ideas.

—Smith & Stein, 5 Practices for Orchestrating Productive Mathematics Discussions , 2011 (p. 8)



http://www.mathleadership.com/ccss.html

Engagement Strategies
1. Initiating think, pair, share
2. Showing  thinking in classrooms
3. Questioning and wait time
4. Grouping and engaging problems
5. Using questions and prompts with groups
6. Allowing students to struggle
7. Encouraging Reasoning



http://www.mathleadership.com/ccss.html



http://www.nctm.org/

http://map.mathshell.org/materials/index.php

http://www.mathedleadership.org

http://achievethecore.org

http://www.nctm.org/

http://insidemathematics.org

http://www.illustrativemathematics.org



NCSM Resources 
www.mathedleadership.org



Framework For Mathematics Teaching



High Leverage Team Actions aligned to the  
PLC at Work™ critical questions  
 

 = fully addressed with HLTA   
 = partially addressed with HLTA  
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Before the Unit HLTA    
1. Making sense of the agreed upon essential learning 

standards (content and practices) for the unit.      

2. Identifying higher-level cognitive demand 
mathematical tasks for the unit.      

3. Developing common assessment instruments for 
the unit.       

4. Developing Scoring Rubrics for the Common 
Assessment Instruments for the unit.      

5. Planning common homework (independent
practice) assignments for the unit.       

During the Unit HLTA      
6. Using higher-level cognitive demand tasks.     
7. Using in-class formative assessment processes

effectively.       
8. Using a lesson design process for lesson planning 

and collective team inquiry.      

After the Unit HLTA      
9. Ensuring evidence based Student goal setting and 

action for the next unit of study       
10. Ensuring evidence based Adult goal setting and 

action for the next unit of study       
 

HLTAs 
of 

PLCs



Guiding Principles for School Mathematics 

1. Teaching and Learning
2. Access and Equity
3. Curriculum
4. Tools and Technology
5. Assessment
6. Professionalism

Principles to Action : Ensuring Mathematical Success For All, NCTM, 2014 



Mindsets 

https://www.youcubed.org

How to Learn Math



Write a New narrative…



Equity-Based Mathematics Teaching Practices 

• Going deep with mathematics 

• Leveraging multiple mathematical competencies 

• Affirming mathematics learners’ identities 

• Challenging spaces of marginality 

• Drawing on multiple resources of knowledge



Equity-Based Mathematics Teaching Practices 
• Going deep with mathematics 
• Leveraging multiple mathematical competencies – Recognizing 
and positioning students’ various mathematical backgrounds and 
competencies… 

• Affirming mathematics learners’ identities – Instruction that 
values multiple mathematical contributions, provides multiple 
entry points, and promotes student participation in various 
ways…  

• Challenging spaces of marginality 
• Drawing on multiple resources of knowledge – Recognize and 
tap students’ knowledge and experiences – mathematical, cultural, 
linguistic, peer, family, and community…

Aguirre, Mayfield‐Ingram, and Bernard. The Impact of Identity in K‐8 Mathematics: Rethinking Equity Based 
Practices, NCTM 2013



Equity-Based Mathematics Teaching Practices 

Search: Five Equity‐Based Practices for Math Classrooms ... | NC Mathematics



Mathematics Education Through the Lens of Social Justice: 
Acknowledgment, Actions, and Accountability

1. What must we acknowledge?
2. What actions must we take?
3. How will we hold ourselves 

accountable? 



A Call for a Collective Action: 
Equity & Social Justice in Mathematics Education 

From Awareness to Action

• Purpose: A year dedicated to building from our collective knowledge and 
understanding of topics and issues related to Equity and Social Justice in 
Mathematics Education to taking action to make a difference. 

• Bi‐monthly Readings

• Quarterly Webinars

• Discussion Chat Board

• Face‐to‐Face Informal conversations



Where will you start?

Keller, & Papasan, The ONE Thing, 2013



Our Next Generation…



Are we teaching our students 
to “do math” or 

to critically think as a “doer of 
mathematics?”



Every day I am reminded of the sense of urgency. 

The urgency to instill hope for the future in today’s 
youth…

…especially our youth of  color. 

When…

Dr. John W. Staley, @jstaley06 
Immediate Past President NCSM, jstaley@mathedleadership.org 
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