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Principles to Actions 

Effective Mathematics Teaching Practices 
 

The Case of Katherine Casey  
and the Multiplication Strings Task  

Grade 4 

Presenter
Presentation Notes
BackgroundIt is suggested that teachers have some familiarity with the Effective Mathematics Teaching Practices prior to engaging in this focused professional learning module. NCTM developed three modules that provide an overview of the Teaching and Learning Principle and the eight effective teaching practices for mathematics: The Case of Mr. Harris and the Band Concert Task (elementary school content),  The Case of Ms. Donnelly and the Candy Jar Task (middle school content), and The Case of Ms. Culver and the Pay It Forward Task (high school content). These overview modules are available on the NCTM website as part of the Principles to Actions professional learning materials: http://www.nctm.org/pta/.Module SynopsisThis focused professional learning module uses “The Case of Katherine Casey and the Multiplication Strings Task”  to study two Effective Mathematics Teaching Practices: Build procedural fluency from conceptual understanding, andImplement tasks that promote reasoning and problem solving.MaterialsIn preparation for this module, the facilitator will need the following materials which are available through the NCTM Principles to Actions Toolkit: http://www.nctm.org/ptatoolkit/	1–Slides-MultiplicationStrings-ES-Casey.pptx	2–Task-MultiplicationStrings-ES-Casey.pdf 	3–CCSSM-MultiplicationStrings-ES-Casey.pdf	4–Transcript-MultiplicationStrings-ES-Casey.pdf	5–VideoClip-MultiplicationStrings-ES-Casey.mp4	6–MathTeachingPracticesList-ES-Casey.pdf	7–TeacherStudentActions-Fluency-ES-Casey.pdfParticipant HandoutsPrepare one copy per participant of each of the following handouts.	2–Task-MultiplicationStrings-ES-Casey.pdf 	3–CCSSM-MultiplicationStrings-ES-Casey.pdf	4–Transcript-MultiplicationStrings-ES-Casey.pdf	6–MathTeachingPracticesList-ES-Casey.pdf	7–TeacherStudentActions-Fluency-ES-Casey.pdf(dh 11.30.2015)	



Overview of the Session 

• Overview of the Eight Effective Mathematics 
Teaching Practices. 

• Watch a video clip of a fourth grade class 
engaged in a whole class discussion of a 
series of related multiplication equations. 

• Discuss what the teacher does to support 
the students’ learning of mathematics. 

• Relate teacher actions in the video to the 
Effective Mathematics Teaching Practices. 

Presenter
Presentation Notes
Module Outline Overview of the Session – 3 minutesMultiplication Strings Task – 5 minutesDiscuss the mathematics learning goals and connections to Standards– 7 minutesWatch the video clip and discuss student learning – 15 minutesIdentify Effective Mathematics Teaching Practices used by the teacher – 5 minutesTeaching Practice Focus: “Build procedural fluency from conceptual understanding” – 25 minutesReflect, study, and discussWatch the video clip againDiscuss teacher actions that support building toward fluency Teaching Practice Focus: “Implement Tasks that Promote Reasoning and Problem Solving” – 25 minutesReflect, study, and discussActivity to examine some sample multiplication stringsReflection and closure – 5 minutesTOTAL TIME – approximately 1.5 hours



The primary purpose of 
Principles to Actions is to fill 
the gap between the adoption 
of rigorous standards and the 
enactment of practices, 
policies, programs, and 
actions required for successful 
implementation  
of those standards. 

Principles to Actions: 
Ensuring Mathematical Success for All 



Teaching and 
Learning 

Access and Equity 

Curriculum 

Tools and Technology 

Assessment 

Professionalism 

Guiding 
Principles  
for  
School  
Mathematics 

Presenter
Presentation Notes




Teaching and Learning Principle 

 

An excellent mathematics program requires effective 
teaching that engages students in meaningful 
learning through individual and collaborative 
experiences that promote their ability to make sense 
of mathematical ideas and reason mathematically. 

National Council of Teachers of Mathematics. (2014). Principles to actions: 
Ensuring mathematical success for all. Reston, VA: Author.  (p. 7) 

Presenter
Presentation Notes
Facilitation Suggestions  Working in pairs, participants should identify 3-4 key messages of the Teaching and Learning Principle.Summarize by noting the strong emphasis in the Teaching and Learning Principle on promoting students’ ability to make sense of mathematical ideas and to reason mathematically. Ask participants to keep this Principle in mind throughout the session and in particular, as they watch the video clip from the fourth grade classroom.



At The Wall 
Teaching Practices 

• Implement tasks that promote reasoning 
and problem solving. 

• Build procedural fluency from conceptual 
understanding. 

• Use and connect mathematical 
representations. 

• Elicit and use evidence of student thinking. 



Ms. Casey’s  
Fourth Grade Classroom 

“Multiplication Strings Task” 



Multiplication Strings Task (Teacher Version) 
1.  Solve this set of multiplication equations. Each time you solve a 

new equation, try to use the previous equation to help you solve it.  
    8 x 4 = ____ 
 8 x 8 = ____ 
 8 x 16 = ____ 
 8 x 32 = ____ 
 8 x 64 = ____ 

2. Reflect on the string of multiplication equations. What patterns do 
you notice? Why do these patterns occur? 

 

3. To solve 8 x 8, Nicholas, a third grade student, explained that he 
knew that 8 times 4 would be 32 so he just added 32 and 32 to get 
the answer. Show how you, as the teacher, might represent his 
reasoning with an area model. How does his strategy utilize 
properties of the operations? 

 

  
 

Presenter
Presentation Notes
Handout: 2-Task-MultiplicationStrings-ES-CaseyFacilitation Suggestions  State: The video featured in this session engages students in solving a sequence of multiplication equations. The hope is that students notice how to use the solution from one equation to solve the next equation in the sequence.  Ask the participants to spend a few minutes working through the sequence of equations while noticing patterns and regularity in reasoning that might emerge among a students, and to then sketch an area model to represent a student’s thinking while considering how the students’ reasoning utilizes properties of the operations.Then hold a brief discussion of their observations and area models.You might close the discussion by asking participants to summarize, “What might this this task provides students with an opportunity to learn?”



Ms. Casey’s  
Mathematics Learning Goals 

Students will understand that: 

• Multiplication can be represented by the area of a rectangle 
because tiling the figure would show rows with an equal 
number or columns with equal number of square units. 

• Decomposing and recomposing groups, based on properties of 
the operations, makes it possible to flexibly and fluently make 
use of known multiplication combinations to solve unknown 
multiplication equations. 

• Systematically analyzing what happens to the product when 
one factor is changed reveals patterns and regularity in 
repeated reasoning that can lead to flexible and fluent 
multiplication strategies. 

 

Presenter
Presentation Notes
Facilitator Suggestions  Read Ms. Casey’s mathematics learning goals to the participants. You might ask participants: As you reflect upon Ms. Casey’s math goals for her students, what are some of your thoughts about her learning expectations?  Possible responses:Two factors can be multiplied in any order and the product will remain the same. 2 x 4 = 8, 4 x 2 = 8, therefore 2 x 4 = 4 x 2 (Commutative Property of Multiplication)Doubling one factor means that the product will also double because the number of items in each group has doubled and therefore the total number of items, the product, also doubles. 8 x 8 = 2 x (4 x 8) = 2 x 32 = 64. (Associative Property of Multiplication)A factor can also be decomposed additively: 8 x 8 = 8 x (4 + 4) = 8 x 4 + 8 x 4 = 32 + 32 = 64 (Distributive Property of Multiplication over Addition)Area models allow students to see that doubling an area results in doubling the total area or product, 2 x (4 x 8) = (2 x 4) x 8 = 8 x 8; or to show students how the area of a figure can be decomposed and recomposed,  8 x 8 =  8 x (4 + 4) = 8 x 4 + 8 x 4 = 32 + 32.



Connections to VA-SOL Grade 3  
Mathematics Content Standards 

Computation and Estimation 
Focus: Computation and Fraction Operations 
3.6 The student will represent multiplication and division, using area, set, and 

number line models, and create and solve problems that involve 
multiplication of two whole numbers, one factor 99 or less and the 
second factor 5 or less. 

Patterns, Functions, and Algebra 
Focus: Patterns and Property Concepts 
3.20 The student will:   

a) investigate the identity and the commutative properties for addition and 
multiplication; and 

b) identify examples of the identity and commutative properties for 
addition and multiplication. 

Presenter
Presentation Notes
Handout: : 3-CCSSM-MultipliationStrings-ES-Casey.pdfFacilitation Suggestions  Ask participants to first read through the selected Standards for Mathematical Content for Grade 3 and Grade 4 and discuss how the multiplication strings tasks supports student learning towards these standards.State: The math learning goals for the lesson support student progress toward these mathematics content standards.Possible Probing Question  (Anticipated Responses in Italics):How might a task like the Multiplication Strings Task support students in making progress toward these standards? (Students hear, think about, and discuss different strategies, such as skip counting, addition, using easier multiplication facts, using the previous fact and doubling the product.)



Connections to VA-SOL Grade 4  
Mathematics Content Standards 

Patterns, Functions, and Algebra 
Focus: Geometric Patterns, Equality, and Properties 
4.16  The student will 

a) recognize and demonstrate the meaning of equality in an equation; and 
b) investigate and describe the associative property for addition and 

multiplication. 

Presenter
Presentation Notes
Handout: : 3-CCSSM-MultipliationStrings-ES-Casey.pdfFacilitation Suggestions  Distribute the handout listing the selected from the VA SOLAsk participants to first read through the selected Standards for Mathematical Content for Grade 3 and Grade 4 and discuss how the multiplication strings tasks supports student learning towards these standards.State: The math learning goals for the lesson support student progress toward these mathematics content standards.Possible Probing Question  (Anticipated Responses in Italics):How might a task like the Multiplication Strings Task support students in making progress toward these standards? (Students hear, think about, and discuss different strategies, such as skip counting, addition, using easier multiplication facts, using the previous fact and doubling the product.)



Connections to the VA-SOL  
Mathematics Goals 

1. Mathematical Problem Solving 
2. Mathematical Communication 
3. Mathematical Reasoning 
4. Mathematical Connections 
5. Mathematical Representations 

 
 

• Discuss how these Virginia Mathematics Goals are 
related to the tasks. 

Presenter
Presentation Notes
Handout: VA SOL HandoutFacilitation Suggestions  The math learning goals for the lesson are related to developing student proficiency with several of the mathematical practice standards.  We will highlight just two of them now. Please take a moment to read through the elaborations of SMP 7 and SMP 8.Then discuss how these math practice standards are related to the task.Possible Probing Question  (Anticipated Responses in Italics)What conjectures might students formulate about patterns they notice in the factors and products? (Students learn that there is a relationship between what one does to a factor and the product; they learn that doubling a factor means that the product is doubled.) 



Classroom Context for the Video Segment 

Teacher: Katherine Casey 
Grade: 4 
School: PS 116 
District: New York Community School District 2 
Month:  November 
Number of students in the classroom:  27 
 

The class has been creating all of the possible rectangular arrays 
for a given number of square units. In this video, the teacher 
poses a sequence of equations for the students to solve. 
Students are challenged to use one equation to solve another 
equation.  The students share their strategies and discuss “what 
they notice” about the multiplication equations and the 
products. The teacher uses an area model to represent the 
students’ reasoning. 

Presenter
Presentation Notes
Facilitation Suggestions  A Description of the Multiplication Strings Task:Explain that a multiplication string is a set of related mathematical equations that are crafted and sequenced to support students in noticing important mathematical ideas and to build toward more fluent computational strategies. Multiplication strings are sometimes called “number strings” or a “number talk.” Typically, a teacher presents the equations one at a time, asks the students to solve the problem mentally, and then has students share their strategies. The teacher often represents students’ strategies visually to support students in understanding each others’ reasoning. After several equations have been discussed, the teacher facilitates a conversation among students about regularities or patterns that they are noticing within and across the equations and the answers.Specific Background about Katherine Casey’s Classroom:The teacher is using an area model to visually represent student strategies.  The students are just beginning to solve a one-digit by a two-digit multiplication equation.



Rectangular Arrays 

4 x 8 
4 rows with 8 in each row 
8 columns with 4 in each column 

8 x 4 
8 rows with 4 in each row 
4 columns with 8 in each column 

4 cm 

Area Models 
8 cm 

4 cm 

8 cm 

Presenter
Presentation Notes
Facilitator SuggestionsIn previous lessons the students used square tiles to make rectangular arrays to represent areas of different amounts.  They have also represented different areas with graph paper. In this lesson, the teacher uses an area model to represent students’ reasoning. The area model is a rectangle with only the dimensions of the figure labeled.   



4, 8, 12, 16, 20, 24, 28, 32 

8 + 8 = 16 

16 + 16 = 32 

  Multiplication Strings:  Board Work      

64 64 8 = 128 

8 8 

16 

32 32 

4 4 
8 

8 = 64 

8  x  4  =  32 

 

8  x  8  =  64 

 

8  x  16  =  128 

 

8  x  32  =  256 

x 2 x 2 

x 2 x 2 

x 2 x 2 

Presenter
Presentation Notes
Facilitation SuggestionsThis slide is optional.  Showing participants this slide prior to watching the video helps them to know what is going on in the video.   Video clips of the board are not available at every point during the lesson so sometimes participants struggle to understand what the teacher is drawing on the board.  A brief discussion of this visual will make it easier for participants to listen to the student explanations and to follow what the teacher is writing and drawing on the board. The teacher starts with the equation 8 x 4 = .  A student explains how to skip count to get the answer.Another student explains that 16 could be doubled; the teacher writes 8 x 8 = 16; 16 + 16 = 32.Each time the teacher poses a problem, students share how they arrived at their solutions. The draws area models to represent some of the students’ reasoning.



Lens for Watching the Video 

As you watch the video  

• Identify the mathematical insights that 
surfaced for students, and 

• Make note of what the teacher does to 
support student learning of mathematics. 

Presenter
Presentation Notes
Handout:  4-Transcript-MultiplicationStrings-ES-Casey.pdfMaterials: 5-VideoClip-MultiplicationStrings-ES-Casey.mp4Facilitation Suggestions  Distribute the transcript for the video. In some places it is difficult to hear the students and the transcript will help to know what the students are saying. Explain the lens for watching the video. The video segment lasts 8 minutes and 17 seconds.



Return to the Wall 
Mathematics 

Teaching 
Practices 

Questions  

Tasks In what ways did the implementation of the tasks allow for multiple entry 
points and engage students in reasoning and problem solving? 

Representations How did Ms. Casey support students making connections between 
different representations 

Discourse How was the whole classroom discourse structured to advance student 
learning? 

Questions In what ways did Ms. Casey’s questioning assess and advanced student 
learning? 

Fluency In what ways did this lesson develop a foundation for conceptual 
understanding for building towards procedural fluency? 

Struggle At which point(s) in the lesson might Ms. Casey have consciously 
restrained herself from “taking over” the thinking of students? 

Evidence Identify specific places during the lesson in which Ms. Casey elicited 
evidence of student learning and then made an instructional decision 
based on the evidence. 



Effective 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. 

National Council of Teachers of Mathematics. (2014). Principles to actions:  
Ensuring mathematical success for all. Reston, VA: Author.  

Presenter
Presentation Notes
Handout: 6-MathTeachingPracticesList-ES-Casey.pdfFacilitation Suggestions  The purpose of this slide is to shift the participants’ attention to the eight Effective Mathematics Teaching Practices.Distribute the handout listing the eight Effective Mathematics Teaching Practices.Provide about a minute for the participants to review the list of teaching practices and jot down or mark those teaching practices they recall being used in the lesson



 
Watch the Video  

“Multiplication Strings”  
 



 
A Look at the 
Effective Mathematics  
Teaching Practices 



Math 
Teaching 
Practice 

1 

Establish mathematics  
goals to focus learning. 

Formulating clear, explicit learning goals sets 
the stage for everything else.  

(Hiebert, Morris, Berk, & Janssen, 2007, p. 57) 



Establish mathematics goals  
to focus learning 

Learning Goals should: 
• Clearly state what it is students are to learn 

and understand about mathematics as the 
result of instruction. 

• Be situated within learning progressions.  
• Frame the decisions that teachers make 

during a lesson. 

Daro, Mosher, & Corcoran, 2011; Hattie, 2009;  
Hiebert, Morris, Berk, & Jensen., 2007; Wiliam, 2011 

Presenter
Presentation Notes




Implement tasks that 
promote reasoning and 
problem solving. 

Student learning is greatest in classrooms where the 
tasks consistently encourage high-level student 
thinking and reasoning and least in classrooms where 
the tasks are routinely procedural in nature.  

(Boaler & Staples, 2008; Stein & Lane, 1996) 

Math 
Teaching 
Practice 

2 



Implement tasks that promote  
reasoning and problem solving 

Mathematical tasks should: 
• Allow students to explore mathematical 

ideas or use procedures in ways that are 
connected to understanding concepts.  

• Build on students’ current understanding  
and experiences.  

• Have multiple entry points. 
• Allow for varied solution strategies. 

Boaler & Staples, 2008; Hiebert et al., 1997;  
Stein, Smith, Henningsen, & Silver, 2009 



In what ways did the implementation  
of the task allow for multiple entry points 
and engage students in reasoning and 
problem solving? 
 

Questions 

Presenter
Presentation Notes




Use and connect 
mathematical 
representations. 

Math 
Teaching 
Practice 

3 

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)  



Use and connect 
mathematical representations 

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. 

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



What mathematical 
representations were 
students working with in the 
lesson? 
 
 
 
How did Ms. Casey  
support students in making 
connections between and 
within different types of 
representations? 

Contextual 

Physical 

Visual 

Symbolic 

Verbal 



Facilitate meaningful 
mathematical discourse. 

Math 
Teaching 
Practice 

4 

Discussions that focus on cognitively challenging 
mathematical tasks, namely those that promote 
thinking, reasoning, and problem solving, are a primary 
mechanism for promoting conceptual understanding of 
mathematics. 
  

(Hatano & Inagaki, 1991; Michaels, O’Connor, & Resnick, 2008) 



Facilitate meaningful  
mathematical discourse 

Mathematical Discourse should: 
• Build on and honor students’ thinking. 
• Let students share ideas, clarify understandings, 

and develop convincing arguments. 
• Engage students in analyzing and comparing 

student approaches. 
• Advance the math learning of the whole class. 

Carpenter, Franke, & Levi, 2003;  
Fuson & Sherin, 2014; Smith & Stein, 2011 



How did Ms. Casey structure the whole 

class discussion to advance student 

learning toward the intended math learning 

goals? 

Questions 



During the whole class discussion 
of the task, Ms. Casey was strategic in: 

• Selecting specific student representations and strategies 
for discussion and analysis. 

• Sequencing the various student approaches for analysis 
and comparison. 

• Connecting student approaches to  
key math ideas and relationships. 

 

Structuring Mathematical 
Discourse... 



1. Anticipating 

2. Monitoring 

3. Selecting  

4. Sequencing  

5. Connecting 

5 Practices for 
Orchestrating 
Productive  
Mathematics 
Discussions 

(Smith & Stein, 2011) 



Pose purposeful questions. 
Math 

Teaching 
Practice 

5 

Teachers’ questions are crucial in helping students  
make connections and learn important mathematics 
and science concepts.  

(Weiss & Pasley, 2004) 



Pose purposeful questions 

Effective Questions should: 
• Reveal students’ current understandings.  
• Encourage students to explain, elaborate, or 

clarify their thinking.  
• Make the targeted mathematical ideas more 

visible and accessible for student examination 
and discussion. 

Boaler & Brodie, 2004; Chapin & O’Connor, 2007;  
Herbel-Eisenmann & Breyfogle, 2005 



In what ways did Ms. Casey’s questioning 

assess and advance student learning about 

important mathematical ideas and 

relationships? 

Questions 



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) 

Math 
Teaching 
Practice 

6 



Build procedural fluency  
from conceptual understanding 

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. 

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



In what ways did this lesson develop a 

foundation of conceptual understanding for 

building toward procedural fluency? 
 

Questions 



Support productive struggle  
in learning mathematics. 

Math 
Teaching 
Practice 

7 

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)  



Support productive struggle  
in learning mathematics 

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. 

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



How did Ms. Casey support productive struggle 
among his students, individually and 
collectively, as they grappled with important 
mathematical ideas and relationships? 

At which points in the lesson might Ms. Casey 
have consciously restrained herself from 
“taking over” the thinking of his students? 

 

Questions 



Elicit and use evidence  
of student thinking. 

Math 
Teaching 
Practice 

8 

Teachers using assessment for learning continually look 
for ways in which they can generate evidence of student 
learning, and they use this evidence to adapt their 
instruction to better meet their students’ learning needs. 

(Leahy, Lyon, Thompson, & Wiliam, 2005, p. 23)  



Elicit and use evidence  
of student thinking 

Evidence should: 
• Provide a window into students’ thinking. 
• Help the teacher determine the extent to 

which students are reaching the math 
learning goals.  

• Be used to make instructional decisions 
during the lesson and to prepare for 
subsequent lessons. 

Chamberlin, 2005; Jacobs, Lamb, & Philipp, 2010;   
Sleep & Boerst, 2010; van Es, 2010’  Wiliam, 2007 



Identify specific places during the lesson in 
which Ms. Casey elicited evidence of student 
learning and then made an instructional 
decision based on the evidence. 

• Discuss how she used or might use that 
evidence to adjust his instruction to support 
and extend student learning. 

Questions 



Set A 
2 x 8 
5 x 8 
7 x 8 

Set B 
  5 x 4 
10 x 4 
   9 x 4 

String C 
3 x 100 
3 x 50 
3 x 150 
3 x 149 

String D 
200 x 5 
200 x 20 
200 x 25 
198 x 25 

1. Work in pairs and select a string to study. 

2. Identify a mathematics learning goal for the string.  

3. Anticipate ways 
students might reason 
as each equation is 
revealed. 

4. Sketch area models 
you would use to 
represent the 
reasoning of students. 

5. If time allows, study 
another string. 

Presenter
Presentation Notes
Facilitator SuggestionsHave participants work in pairs as directed on the slide. Then assign each corner of the room as A, B, C, D. All pairs that studied Set A should meet in that corner, same for Set B, Set C, and Set D.Then the participants in each small group  share their responses and area diagrams with each other.Some potential student reasoning for the strings include:Set A: Supports student reasoning in using the distributive property to compose 7 x 8 as 5 x 8 + 2 x 8 = 40 + 16 = 56.Set B: Supports student reasoning in thinking about having one fewer groups, such as, “If 10 groups of 4 is 40, then 9 groups of 4 must be 4 less, so 40-4=36.”Set C: Supports student reasoning in composing 3 x 150 as 3 x 100 + 3 x 50 = 300 + 150 = 450. It then goes on to support student reasoning that 3 x 149 would be 3 less (because 3 groups of 149 would be one less in each group), so 450 – 3 = 447.Set D: Supports similar student reasoning but with larger numbers, 200 x 25 = 200 x 20 + 200 x 5 = 4000 + 1000 = 5000. Then for the final equation, the product would be 2 fewer groups of 25 or 50 less, 5000 – 50 = 4950.



  
 

   
Reflections 
and Next Steps 



Actions: Leaders and Policymakers 

• Make ongoing professional development that 
supports the implementation of the eight 
Mathematics Teaching Practices;   

• Allocate resources to ensure that all students are 
provided with an appropriate amount of 
instructional time to maximize their learning 
potential;   

• Structure interventions that provide high-quality 
instruction and supports, such as math coaches 
and specialists;   

• Understand the devastating impact of professional 
isolation and create collaborative structures to 
maximize professional growth;   

• Support risk taking and encourage new 
approaches that advance student learning. 

Presenter
Presentation Notes
forceful call to action, asserting that all of us who are stakeholders have a role to play and important actions to take if we are  finally to recognize our critical need for a world where the mathematics education of our students draws from research, is informed by common sense and good judgment, and is driven by a nonnegotiable belief that we must develop mathematical understanding and self-con dence in all students.



Actions: Principals, Coaches, Specialists, 
and other leaders 

• Make the eight Mathematics Teaching 
Practices a school-wide focus that is expected 
for all teachers…;   

• Maintain a school-wide culture with high 
expectations and a growth mindset; 

• Allocate time for teachers to collaborate in 
professional learning communities;   

• Support improvement with multifaceted 
assessments used to monitor progress and 
inform changes to instruction;   

• Make the mathematical success of every 
student a nonnegotiable priority. 

Presenter
Presentation Notes
forceful call to action, asserting that all of us who are stakeholders have a role to play and important actions to take if we are  finally to recognize our critical need for a world where the mathematics education of our students draws from research, is informed by common sense and good judgment, and is driven by a nonnegotiable belief that we must develop mathematical understanding and self-con dence in all students.



Actions: Teachers 

• Plan and implement effective instruction as 
described by the Mathematics Teaching Practices;   

• Develop socially, emotionally, and academically 
safe environments for mathematics teaching and;   

• Evaluate curricular materials and resources to 
determine the extent to which these materials 
align with the standards, ensure coherent 
development of topics within and across grades…;   

• Work collaboratively with colleagues to plan 
instruction, solve common challenges, and 
provide mutual support as they take collective 
responsibility for student learning. 

Presenter
Presentation Notes
forceful call to action, asserting that all of us who are stakeholders have a role to play and important actions to take if we are  finally to recognize our critical need for a world where the mathematics education of our students draws from research, is informed by common sense and good judgment, and is driven by a nonnegotiable belief that we must develop mathematical understanding and self-con dence in all students.



  
 

http://www.nctm.org/PtAToolkit/ 
 

robertberry@virginia.edu 

http://www.nctm.org/PtAToolkit/
http://www.nctm.org/PtAToolkit/
http://www.nctm.org/PtAToolkit/
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