
10/29/15 

1 

Principles to Actions-
Ensuring Mathematical Success for All

  
Denise Schulz 

Lisa Ashe 
NCDPI-Mathematics 

Welcome 
“Who’s in the Room?” 

Beliefs about Teaching and Learning 

 Students Teachers Family 
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Sort the Beliefs 

 

Unproductive 
Beliefs 

 

Principles to Actions  pg. 11 

 

  Principles to Action, pg. 11 

Beliefs About  
Teaching and Learning Mathematics 

Principles to Actions,  pg. 10-11 

Beliefs About  
Teaching and Learning Mathematics 

“Students’ 
beliefs 

influence their 
perception of 
what it means 

to learn 
mathematics 
and how they 

feel toward the 
subject.” 

Examine the comic strip. 
What do you see?  

“Teachers’ 
beliefs 

influence the 
decisions they 
make about 

the manner in 
which they 

teach 
mathematics.” 
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Teaching and 
Learning 

Access and Equity 

Curriculum 

Tools and Technology 

Assessment 

Professionalism 

Guiding 
Principles  
for  
School  
Mathematics 

Mathematics Teaching Practices 

1.  Establish mathematics goals to focus learning 
2.  Implement tasks that promote reasoning and problem 

solving 
3.  Use and connect mathematical representations 
4.  Facilitate meaningful mathematical discourse 
5.  Pose purposeful questions 
6.  Build procedural fluency from conceptual 

understanding 
7.  Support productive struggle in learning mathematics 
8.  Elicit and use evidence of student thinking 

Mathematics Teaching Practices 

1.  Establish mathematics goals to focus learning. 
2.  Implement tasks that promote reasoning and problem 

solving. 
3.  Use and connect mathematical representations. 
4.  Facilitate meaningful mathematical discourse. 
5.  Pose purposeful questions. 
6.  Build procedural fluency from conceptual 

understanding. 
7.  Support productive struggle in learning mathematics. 
8.  Elicit and use evidence of student thinking. 
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What do you notice? 

What might be the math learning goals? Math Goals 

What representations might students use in 
reasoning through and solving the problem? 

Tasks & 
Representations 

How might we question students and structure 
class discourse to advance student learning? 

Discourse & 
Questions 

How might we develop student understanding 
to build toward aspects of procedural fluency? 

Fluency from 
Understanding 

How might we check in on student thinking 
and struggles and use it to inform instruction? 

Struggle & 
Evidence 

How Many Colored Pencils? 
There are 6 tables in Mrs. Potter’s art 
classroom. There are 4 students sitting at 
each table. Each student has a box of 10 
colored pencils. 
•  How many colored pencils are at each 

table? 
•  How many colored pencils do Mrs. Potter’s 

students have in total? 
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How Did You Solve the 
Problem? 

Share your 
representation 
with the other 
people at your 
table. 

Lesh, Post, & Behr, 1987; Marshall, Superfine, & Canty, 2010;  
Tripathi, 2008; Webb, Boswinkel, & Dekker, 2008 

Different Representations should: 
•  Be introduced, discussed, and connected. 

•  Be used to focus students’ attention on the 
structure of mathematical ideas by examining 
essential features.  

•  Support students’ ability to justify and explain 
their reasoning. 

What representations might students use in 
reasoning through and solving the problem? 

Tasks & 
Representations 

Use and connect 
mathematical 
representations. 

Math 
Teaching 
Practice 

3 

Use and connect  
mathematical representations. 

Because of the abstract nature of 
mathematics, people have access to 
mathematical ideas only through the 
representations of those ideas.  
 
(National Research Council, 2001, p. 94)  
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A Possible Solution: 
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Another Possible Solution: 

Another Possible Solution: 
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Use and connect  
mathematical representations.  

Illustrate, show, or work with 
mathematical ideas using diagrams, 
pictures, number lines, graphs, and 
other math drawings. 

Record or work with mathematical 
ideas using numerals, variables, 
tables, and other symbols. 

Use language to interpret, 
discuss, define, or describe 
mathematical ideas, bridging 
informal and formal 
mathematical language. 

Situate mathematical ideas in 
everyday, real-world, 
imaginary, or mathematical 
situations and contexts. 

Use concrete objects to 
show, study, act upon, or 
manipulate mathematical 
ideas (e.g., cubes, counters, 
tiles, paper strips). 

Contextual 

Physical 

Visual 

Symbolic 

Verbal 

Principles to Actions (p. 25) (Adapted from Lesh, Post, & Behr, 1987) 

Important Mathematical Connections  
between and within different types of representations 

How are these solutions connected? 
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Proficient problem solvers 
frequently use representations to 
solve problems and 
communicate results. 

Boaler, What’s Math Got To Do With It?, 2015 

Recommendations for Implementation 
•  Select visual representations that are appropriate for 

students and the problems they are solving (Woodward et 
al., 2012). 

•  Teach students that different algebraic representations 
can convey different information about an algebra 
problem (Star et al., 2015). 

•  Make explicit connections between representations.  
•  Strengthen students’ representational competence by:  

1.  Encouraging purposeful selection of representations. 
2.  Engaging in dialogue about explicit connections among 

representations. 
3.  Alternating the direction of the directions made among 

representations.     (NCTM, 2014). 

Baroody, 2006; Fuson & Beckmann, 2012/2013;  
Fuson, Kalchman, & Bransford, 2005; Russell, 2006 

Procedural Fluency should: 
•  Build on a foundation of conceptual understanding.  
•  Over time (months, years), result in known facts 

and generalized methods for solving problems.  
•  Enable students to flexibly choose among 

methods to solve contextual and mathematical 
problems. 

How might we develop student understanding 
to build toward aspects of procedural fluency? 

Fluency from 
Understanding 
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How does this task develop a 
foundation of conceptual 
understanding for building toward 
procedural fluency? 

Research Shows: 

•  “Students who use memorization as their 
primary strategy are the lowest-achieving 
students in the world.” 

•  “Students who were achieving at high 
levels were those who had worked out that 
numbers can be flexibly broken apart and 
put together again.” 

Boaler, What’s Math Got To Do With It?, 2015 

Compression of Concepts 

Boaler, What’s Math Got To Do With It?, 2015 
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Principles to Actions (NCTM, 2014, p. 42) 

“Fluency builds from initial exploration and 
discussion of number concepts to using 
informal reasoning strategies based on 
meanings and properties of the 
operations to the eventual use of general 
methods as tools in solving problems.”  

Build procedural fluency from 
conceptual understanding. 

Math 
Teachin

g 
Practic

e 
6 

Build procedural fluency from 
conceptual understanding. 

 
A rush to fluency undermines students’ 
confidence and interest in mathematics and is 
considered a cause of mathematics anxiety.  
 
(Ashcraft 2002; Ramirez Gunderson, Levine, & Beilock, 2013) 

Black, Trzesniewski, & Dweck, 2007; Dweck, 2008;  
Hiebert & Grouws, 2007; Kapur, 2010; Warshauer, 2011 

Productive Struggle should: 

•  Be considered essential to learning 
mathematics with understanding. 

•  Develop students’ capacity to persevere in 
the face of challenge. 

•  Help students realize that they are capable 
of doing well in mathematics with effort. 

How might we check in on student thinking 
and struggles and use it to inform instruction? 

Struggle & 
Evidence 
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Support productive struggle  
in learning mathematics. 

Math 
Teachin

g 
Practic

e 
7 

Support productive struggle in 
learning mathematics. 
The struggle we have in mind comes from solving 
problems that are within reach and grappling with 
key mathematical ideas that are comprehendible 
but not yet well formed. 

 
(Hiebert, Carpenter, Fennema, Fuson, Human, Murray, Olivier, & Wearne, 1996)  

Shopping Trip Task 
Joseph went to the mall with his friends to 
spend the money that he had received for his 
birthday. When he got home, he had $24 
remaining. He had spent 3/5 of his birthday 
money at the mall on video games and food. 
How much money did he spend? How  
much money had he received for his 
birthday? 

Principles to Actions  pg. 51 

How Would You Approach 
This with Students? 
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Teacher A: 
•  Tells students to draw a rectangle and shows them 

how to divide it into fifths to represent what Joseph 
had spent and what he had left.  

•  Then, guides students step by step until they have 
labeled each one-fifth as worth $12.  

•  Finally, she tells the students to use the 
information in the diagram to figure out the 
answers to the questions. 

Teacher B: 
•  Asks students to write down two things that they 

know about the problem and one thing that they 
wish they knew because it would help them make 
progress in solving the problem. 

•  Initiates a discussion in which several ideas are 
offered for what to do next.  

•  Encourages students to consider the various 
ideas that have been shared as they continue 
working on the task. 

How do these  
approaches differ?  

 
What have  

students learned? 
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•  Teacher A wants students to be 
successful in answering, and begins to 
direct the work. 

•  Teacher B resists the temptation to 
step in, but instead supports students 
in considering what they know and 
what they need to figure out. 

•  Students in these classrooms have 
very different opportunities to learn. 

“Teachers greatly influence how 
students perceive and approach 
struggle in the mathematics 
classroom. Even young students can 
learn to value struggle as an 
expected and natural part of 
learning.”  

Principles to Actions,  pg. 50 

Fixed vs. Growth Mindset 

•  Fixed: those who believe intelligence is an 
innate trait; believe that learning should 
come naturally 

•  Growth: those who believe intelligence can 
be developed through effort; likely to 
persevere through struggle because they 
see challenging work as an opportunity to 
learn and grow 

Principles to Actions, pg. 50 
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What is the central message about 
productive struggle and student learning? 

What might be the math learning goals? Math Goals 

What representations might students use in 
reasoning through and solving the problem? 

Tasks & 
Representations 

How might we question students and structure 
class discourse to advance student learning? 

Discourse & 
Questions 

How might we develop student understanding 
to build toward aspects of procedural fluency? 

Fluency from 
Understanding 

How might we check in on student thinking 
and struggles and use it to inform instruction? 

Struggle & 
Evidence 

DPI Elementary Math Updates 
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maccss.ncdpi.wikispaces.net 

Announcements 
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•  K-5 Standards in Word format 
•  Major Work of the Grade 
•  One-page layouts 
•  Unpacking Documents 
•  Overview and Critical Areas 
•  Standards for Mathematical Practices 
•  Progressions 

Major Work 
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North Carolina Standard Course 
of Study: One Page Layouts  

Unpacking Document 

•  Building the Language of 
Mathematics 

•  K-2 Instructional and 
Assessment Tasks 

•  Lessons for Learning 
•  Units 
•  Building Conceptual 

Understanding and Fluency 
Through Games 

•  AIG Lessons 
•  Professional Development 
•  Webinars 
•  Teaching Math to Young 

Children 
•  Navigation Alignment 
•  Internet Resources 
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Building Mathematical Language 

K-2 Tasks & 
3-5 Tasks 
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K-8 
Lessons 

for 
Learning 

K-5 Grade 
Level Unit  

or  
Collection of 

Lessons 

K-5 
Games 
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K-12 AIG 
Lessons  

http://ncaigirp.ncdpi.wikispaces.net/Mathematics+K-2 

Elementary Webinars and 
Professional Development 
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Elementary Webinars 

Internet Resources 
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http://www.illustrativemathematics.org/standards/k8 
  

http://www.k-5mathteachingresources.com/  

http://learnzillion.com    
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•  K-2 Instructional and Assessment Tasks 
•  Mid-Year Benchmark Assessment Standards 
•  Released K-2 Assessments 

–  2012-2013 
–  2013-2014 
–  2014-2015 

•  Balanced Assessment in Mathematics (internet resource) 

•  Parent Roadmaps 
•  Frequently Asked Questions 
•  NCTM Family Resources 
•  Parents’ Guides to Student Success 

Parent Roadmaps 
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NCTM Family Resources  

K-12 Resources 
•  Video 

– Bill McCallum 
– Phil Daro 
– Butterfly Fractions 
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Newsletters 

Follow Us! 
NC Mathematics 
www.facebook.com/NorthCarolinaMathematics 
 

@ncmathematics 

http://maccss.ncdpi.wikispaces.net 
 

Join Our Listserv 
 
1. Send an email to the Listserv by cutting and 
pasting the following address into the "To" box 
within your email 
application.join-k-5_math@lists.dpi.state.nc.us 
[Elementary requests] 
2. Leave the subject line and the body of the message 
blank. 
3. Once successfully subscribed, a confirmation email 
will be sent. 
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Nominate An  
Outstanding Teacher 

 
 

Website: www.paemst.org 
Kitty.rutherford@dpi.nc.gov  

2014 PAEMST Math State Finalists 
                       Elementary 

–                    Kayonna Pitchford 

 
 
 
Heather Landreth                                Meredith Stanley  

–                                                                                                      
     
 

    DPI Mathematics Section 

Kitty Rutherford 
Elementary Mathematics Consultant 
919-807-3841 
kitty.rutherford@dpi.nc.gov  

Denise Schulz 
Elementary Mathematics Consultant 
919-807-3842 
denise.schulz@dpi.nc.gov 

Lisa Ashe 
Secondary Mathematics Consultant 
919-807-3909 
lisa.ashe@dpi.nc.gov 

Joseph Reaper 
Secondary Mathematics Consultant 
919-807-3691 
joseph.reaper@dpi.nc.gov  

Dr. Jennifer Curtis 
K – 12 Mathematics Section Chief 
919-807-3838 
jennifer.curtis@dpi.nc.gov 

Susan Hart 
Mathematics Program Assistant 
919-807-3846 
susan.hart@dpi.nc.gov 
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For all you do for our students! 


