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Workshop 1
Planning Math Lessons  
That Reach All Learners

WORKSHOP SYNOPSIS

This workshop introduces participants to a neurodevelopmental framework of  
learning and a step-by-step process for planning mathematics lessons that 
builds on it. The key steps of  this lesson planning process are: (1) analyzing the 
demands of  the mathematical activity of  the lesson, (2) assessing individual 
students’ strengths and needs, (3) analyzing the goals of  the lesson, and  
(4) selecting instructional strategies that build on students’ strengths and 
needs while maintaining the integrity of  the mathematical goals of  the lesson. 
Participants will work with materials from a third-grade lesson on factors and 
patterns to learn about and apply each of  the steps of  the lesson planning 
process. They will use the neurodevelopmental framework to explore the 
mathematical demands of  the case lesson and to assess the strengths and needs 
reflected in the work done by one student, Jashandeep. After analyzing the 
goals of  the “Arranging Chairs” lesson, participants will reflect on instructional 
strategies to support Jashandeep and other students in the classroom with 
different strengths and needs. Working in teams, participants will select a focal 
child from their own classroom and work with team members to plan for an 
observation of  this child. The plan will be guided by the neurodevelopmental 
framework and carried out before the next workshop session.
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LEARNING GOALS

Participants will:

•• Learn a process for planning accessible math lessons that maintain the integrity of  the 
mathematical goals and build on individual students’ strengths and needs.

•• Learn how to analyze the demands of  a mathematical task using the neurodevelop-
mental framework.

•• Learn how to use the neurodevelopmental framework to guide your observation of  stu-
dents’ strengths and needs.

•• Enhance your understanding of  instructional strategies that support students with 
strengths and needs in different neurodevelopmental functions.

MATERIALS NEEDED

The following worksheets and other handouts for Workshop 1 are included in the Math for All 
Participant Book.

99 Worksheet 1A: Workshop Participant Bingo
99 Arranging 12 Cubes Chart
99 Adapted Student Worksheet: Arranging Chairs
99 Worksheet 1B: Hands-On Exploration of  the Math Activity
99 Worksheet 1C: Reactions to the Hands-On Exploration of  the Math Lesson
99 Worksheet 1D: Accessible Lesson Planning Chart
99 Worksheet 1E: Learning Goals
99 Worksheet 1F: Teaching Practices
99 Lesson Materials

•• Unit Guide for “Arranging Chairs” Lesson
•• Lesson Guide for “Arranging Chairs” Lesson
•• Student Work Samples

99 Homework Assignment

•• Instructions
•• Demands of  the Task Chart
•• Observation Chart
•• Reflection Questions

OTHER MATERIALS NEEDED

99 Interlocking cubes and small plastic bags (one bag of  at least 24 cubes for every two  
participants)

WORKSHOP 1 WORKSHOP OVERVIEW
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ADVANCE PREPARATION

99 Familiarize yourself  with the procedures for the workshop.
99 Review the PowerPoint presentation for the workshop and customize it if  necessary (copies 

of  the PowerPoint slides are included in the step-by-step implementation guide below).
99 Read about the neurodevelopmental framework. Pick at least one of  the following 

readings:

•• Chapters 2 (“Bringing the Science of  Learning Into the Classroom”) and 3 (“Key 
Ingredients of  Learning”) from Schools for All Kinds of  Minds (Barringer, Pohlman, 
& Robinson, 2010)

•• Chapters 2 (“The Ways of  Learning”) and 11 (“Getting a Mind Realigned”) from A Mind 
at a Time (Levine, 2002)

•• Chapters 1 (“Assessing to Understand”) and 2 (“The Need for a Framework”) from 
Revealing Minds (Pohlman, 2008)

99 Review the curriculum materials for the case lesson (they are included in the participant book).
99 Familiarize yourself  with the case highlights (see pages 28 to 29), the math background 

of  the case lesson (see page 31), and the completed Accessible Lesson Planning Chart 
for the case lesson (see pages 63 to 65).
99 Preview the following video clips:

a) Teacher Lesson Introduction [3:08 minutes]
b) Lesson Instructions [6:48 minutes]
c) Jashandeep’s Small-Group Work (see pages 31 to 32) [9:29 minutes]
d) Teacher Working With Jashandeep and Her Partner [3:13 minutes]
e) Lesson Share [3:15 minutes]

99 Review possible responses to discussion questions and anticipate your facilitation moves in 
response to them.
99 Duplicate the session feedback form (a master is included in Appendix D and in the 

Handouts folder on the facilitator DVD).

SETTING UP FOR THE WORKSHOP

Leave sufficient time for the following preparations. Ideally these tasks should be done the day 
prior to the workshop.

99 Prepare the computer used by the facilitators. Install the PowerPoint and video files (copy 
the entire folder with the PowerPoint and video files) on the computer. Test the PowerPoint 
presentation, and in particular the video files embedded in it, to make sure that they are 
playing and that the sound is audible.
99 Make sure backup solutions are in place in case of  unexpected problems with the technol-

ogy (e.g., have a second computer ready that you can show the PowerPoint presentation 
with, have a pair of  external speakers ready, install video files on participants’ computers).
99 Check the computers to be used by the participants. Make sure that the video files for this 

workshop are installed and that the sound is turned on. Prepare splitters and headphones.
99 Assemble the materials needed for the workshop and distribute them on participants’ tables.
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GLOSSARY WORDS

Accommodation

Adaptation

Array

Factor

Interlocking cubes

Intervention

Management by profile

Modification

Multiple

Neurodevelopmental framework

Skip counting

Facilitator Note: You may want to create a “word wall” with each of  these terms and their definitions and post it 
during the workshop.

TIME

5 to 6 hours

Case Highlights

Most of  the 20 students in Cindy Wang’s third-grade class are of  South Asian descent. Of  the 
20, two have individualized education plans (IEPs), two have been referred for evaluation, and 
several receive English as a second language (ESL) services. Most of  the issues for the students 
who either have IEPs or have been referred revolve around speech or language processing.

Math of the Lesson

The math lesson, based on the “Arranging Chairs” lesson from the Investigations curricu-
lum, focuses on finding factors of  numbers and examining the patterns in factor families. 
Students use interlocking cubes to determine the factors of  a number. They then record their 
results in pictures and symbols and look for a pattern within the factor family. The lesson also 
includes a focus on the commutative principle and halving factors to find new ones.

The learning goals of  the lesson are for students to find factor pairs, to make connec-
tions between numbers and shapes, to recognize that finding the area of  a rectangle is one 
situation where multiplication can be used, to recognize patterns in factor pairs, and to 
recognize the commutative property (e.g., 2 × 6 is the same as 6 × 2).
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Focal Children

Cindy Wang planned adaptations for the lesson with the following focal students in mind.

Jashandeep (shown in the video) is very expressive, often processing things out loud. 
According to her teacher, she is good at making connections between activities, but she 
becomes overwhelmed when presented with too much information. She is easily distracted 
by other students and what they are doing, struggles to organize her work on paper, and 
sometimes reverses numbers. Jashandeep was retained when she was in first grade.

David (not shown in the video) is a good listener. He thrives when things are made concrete; 
everything must be right in front of  him. Sometimes, he grows frustrated when working 
with a classmate who moves at a faster pace than he does. He works best when he has a lot 
of  time to complete a task and receives step-by-step directions.

Harpeet (not shown in the video) displays a good work ethic and is enthusiastic. For the 
most part, he understands the general idea of  what he is being asked to do, but he struggles 
to articulate it to others. It is sometimes hard to understand him when he speaks.

Lesson Adaptations and Teaching Practices

Ms. Wang adapted the lesson in multiple ways to support the range of  students in her 
class. Some of  the adaptations that she made include explicit modeling of  strategies for 
approaching the activity (e.g., finding new factor pairs by halving a factor; switching the 
order of  the factors, such as 12 × 1, 1 × 12) and using a structured worksheet. During the 
lesson, she asks students to repeat the instructions for the activity in their own words to 
ensure understanding, she provides wait time for students to think about and formulate their 
responses, she retells students’ responses to reinforce learning, and she makes connections 
to students’ prior knowledge by connecting what they learn to what they already know. In 
addition, she organizes groups of  students to work together who complement one another 
with different levels of  knowledge and understanding.

The Neurodevelopmental Framework

In this session, you will introduce participants to the neurodevelopmental theory that they 
will use throughout the workshop series as a framework to help them plan math lessons that 
are accessible for students with different strengths and weaknesses.

The neurodevelopmental theory (Barringer, Pohlman, & Robinson, 2010; Levine, 2002; 
Pohlman, 2008) is based on the assumption that learning is not a one-dimensional process, 
but rather involves eight different neurodevelopmental systems or functions. They interact 
to enable students to acquire certain knowledge and skills or to accomplish school tasks. The 
eight neurodevelopmental functions are as follows:

 1. Higher Order Thinking

 2. Language
(Continued)
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 3. Spatial Ordering

 4. Sequential Ordering

 5. Memory

 6. Attention

 7. Psychosocial/Social Thinking

 8. Motor Coordination

Students must utilize these functions to varying degrees in order to succeed at different 
learning activities, including mathematical tasks. Each learner has a unique neurodevelopmen-
tal profile, a pattern of  strengths and weaknesses in different neurodevelopmental functions. 
A learner’s profile can be more or less matched to the requirements or demands of  different 
kinds of  learning activities, which will influence his or her success at the task at hand. A 
learner’s neurodevelopmental profile changes over time—each of  his or her neurodevelop-
mental functions can grow in effectiveness, they can level off, or they can deteriorate. Many 
factors shape a learner’s profile, including genetic factors, family factors, cultural values, 
environmental influences, educational experiences, physical health, peer influences, and 
emotional factors. Close observation and description of  students’ strengths and weaknesses 
are necessary to understand their neurodevelopmental profiles.

To effectively support individual students, teachers should aim for management by 
profile. This means taking into consideration individual students’ strengths and weak-
nesses rather than focusing on isolated weak spots. Management by profile has multiple 
components. It involves demystification (helping students to understand their strengths 
and weaknesses), accommodations (building on students’ strengths to bypass their weak-
nesses), and interventions at the breakdown points (strengthening students’ areas of  
weakness). Teachers should take special care to boost students’ strengths and affinities 
and to protect them from humiliation in an effort to nurture their sense of  self-worth 
and efficacy.

The neurodevelopmental theory provides educators with a framework to understand the 
demands of  specific math activities and to identify students’ strengths and weaknesses that 
either facilitate or impede their success in these activities. Educators can then plan adapta-
tions for their lessons to help ensure that all students achieve the intended standards-based 
learning outcomes. Adaptations are changes in the curriculum that are made to facilitate 
students’ access to the information presented. To ensure that these changes do not “water 
down” the curriculum, it is important for educators to have a good understanding of  the 
specific learning goals of  the lesson and to select accommodations or interventions that will 
allow students to meet these goals. Changes in the content or goals of  the curriculum, or 
modifications, should only be made if  accommodations or interventions do not work. The 
focus in the Math for All workshop series is on planning accommodations and interventions, 
not modifications.

This first workshop is intended to give participants an overview of  the eight neurodevel-
opmental functions. The four subsequent sessions will focus on selected individual neurode-
velopmental functions in depth.

(Continued)
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Workshop 2: Language Functions

Workshop 3: Memory Functions

Workshop 4: Psychosocial Functions

Workshop 5: Higher Order Thinking Functions

The Math Background  
(“Arranging Chairs” Lesson)

The lesson that Cindy Wang’s class engages in focuses on finding the factors of  numbers 
and examining the patterns in factor families. Children use interlocking cubes to 
determine the factors of  a number. They then record their results in pictures and symbols 
and look for a pattern within a factor family. Ideas they focus on include the commutative 
principle and halving factors to find new ones.

In general, the children in the video understand ways of  representing numbers using 
their factors and some relationships among factors. They are building a foundation for 
meaningful and fluent computation. They are learning to use and represent quantitative 
relationships in a way that will allow them to compute more efficiently.

Learning Goals of the Lesson

The curriculum guide lists the following goals for the “Arranging Chairs” lesson (see 
pages 20 and 28 of  the participant book).

•• Finding factor pairs
•• Making connections between numbers and shapes
•• Recognizing that finding the area of  a rectangle is one situation where multiplica-

tion can be used
•• Recognizing patterns in factor pairs
•• Recognizing the commutative property (e.g., 2 × 6 is the same as 6 × 2)

The Following Ideas Are Integral to the Lesson

•• When you break a number into its factors, you break it into groups equal in size.
•• Understanding factors contributes to number sense: When you understand that  

15 = 3 × 5 and 5 × 3, 1 × 15 and so on, you know a lot about the nature of  15.
•• Factors can be represented using a geometric model.
•• Factors provide the building blocks for multiplication and division. Numbers 3 and 5 

are a factor pair for 15, so 3 × 5 = 15 and 15 ÷ 3 = 5.
•• The commutative principle: 5 × 3 = 3 × 5.
•• If  you double one factor, you need to halve the other to get to the same number. 

For example: 2 × 12 = 24, 4 × 6 = 24.

(Continued)
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•• Prealgebra: Students make generalizations about the factors of  all numbers, such as, 
if  you can make the number with a rows and b columns then you also can make the 
number with b rows and a columns. If  you halve one number in a factor pair then you 
will have to double the other number. These generalizations are the precursors to 
algebra.

•• Concrete models help students represent numbers and develop number sense. They 
also help bring meaning to students’ use of  written symbols.

•• You should use the language of  mathematics to express mathematical ideas precisely.
•• You should create and use representations to organize, record, and communicate 

mathematical ideas.

What Comes Before This Lesson

•• Skip counting
•• An understanding of  addition
•• An understanding of  place value
•• Taking apart and putting together of  numbers (composing and decomposing numbers)
•• Commutative principle with addition (e.g., 3 + 7 = 7 + 3—the order does not matter)
•• Activities focusing on pattern
•• The concept of  even numbers
•• Counting in groups
•• Modeling problem situations with materials and drawing

The Ongoing, Related Learning  
That Takes Place in the Class

•• Understanding that things can be counted using groups.
•• Representing solutions with symbols (algebraic thinking).
•• Concrete models help students represent numbers and develop number sense. They 

also help bring meaning to students’ use of  written symbols.
•• Use the language of  mathematics to express mathematical ideas precisely.
•• Create and use representations to organize, record, and communicate mathematical 

ideas.

What Comes After This Lesson

•• The relationship between multiplication and division
•• Solving of  contextual problems in multiplication and division
•• Fluency with basic number combinations
•• Fluency with a multiplication algorithm
•• Computational fluency in multiplication and division

(Continued)
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Planning Math Lessons That Reach All Learners

Learning Goals: Participants will:

•• Learn a process for planning accessible math lessons.
•• Learn how to use the neurodevelopmental framework to analyze the demands of a mathematical 

task.
•• Learn how to assess a student’s strengths and needs based on the neurodevelopmental framework.
•• Learn how to select instructional strategies and teaching practices based on a student’s strengths 

and needs.

 8:00– 8:45 a.m.  Situating the Work: Introductions, Overview, and Goals (45 Minutes)

 8:45– 9:15 a.m. Community Building: Bingo Activity (30 Minutes)

 9:15– 9:45 a.m.  Discussion of the Homework Assignment (30 Minutes)

 9:45– 9:55 a.m. Stretch

 9:55– 10:10 a.m. Introduction to the Case Lesson (15 Minutes)

10:10–10:50 a.m.  Exploring the Demands of a Mathematical Activity (40 Minutes)

  View video of Cindy Wang, the case lesson teacher, introducing the activity  
(10 minutes).

  Hands-on exploration of the focal activity of the “Arranging Chairs” Lesson  
(15 minutes).

 Discuss the neurodevelopmental framework (15 minutes).

10:50–11:30 a.m. Observing a Focal Student (40 Minutes)

 View video of Jashandeep (15 minutes).

  Discuss observations about Jashandeep’s strengths and needs (25 minutes).

11:30–12:00 p.m.  Identification of the Goals of the “Arranging Chairs” Lesson (30 Minutes)

12:00– 1:00 p.m. Lunch Break

 1:00– 2:00 p.m.  Adaptations for Supporting Diverse Learners (1 Hour)

 Review sample teaching practices (10 minutes).

  View one or more video clips of Cindy Wang, the case lesson teacher (30 minutes).

  Discuss adaptations for the “Arranging Chairs” Lesson (20 minutes).

WORKSHOP 1 SAMPLE AGENDA
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 2:00– 2:10 p.m. Reflection on the Workshop (10 Minutes)

 2:10– 2:45 p.m. Collaborative Planning (35 Minutes)

  Analyze the demands of a math activity and plan for an observation of a focal 
child.

 2:45– 3:00 p.m. Wrap-Up (15 Minutes)

 Hold concluding discussion (10 minutes).

  Collect session feedback questionnaires and assignments (5 minutes).


