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EFFECTIVE INSTRUCTION IN MATHEMATICS 

Module Notes 
This guide describes the preparation, flow, video segments, and learning activities 
for this module. 

The guide is set up with the following formatting 

Script for the facilitator to SAY is written like 
this. 

Instructions for the facilitator to DO are written like this. 

Possible answers are written like this. 

Icon Glossary 

VIDEO: This icon indicates when a video segment should be played. 

ACTIVITY: This icon indicates when a learning activity should occur. 

FACILITATOR NOTES AND IDEAS: This icon indicates an open 
space where facilitators can add their own reflections, examples, 
points of emphasis, etc. 

Facilitator Introduction 
What Does a Facilitator Do? 
A facilitator manages the flow and discussion of the professional development (PD) 
by 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

• keeping the PD and discussions on track 

• encouraging all members to participate 

• recognizing and utilizing the unique contributions of each member 

• playing an active and critical role in all aspects of the PD session 

What Makes a Good Facilitator? 
Good facilitators 

• prepare prior to the PD session 
• value people and their ideas 
• communicate clearly 
• keep discussions on topic 
• manage time to respect announced beginning and ending times 

What Are the Facilitator’s Basic Responsibilities? 
1. Establish the purpose. 

a. Communicate the objectives of the module in a way that is meaningful 
to the participants. 

i. Motivation to participate and learn are increased when the benefit is 
clear. 

b. Help the participants connect the content to their own learning needs. 

2. Support learning. 

a. Pause the video and encourage discussion when information needs to 
be emphasized or it relates directly to something the staff has 
experienced. 

b. Avoid reading the script verbatim. Instead, familiarize yourself with the 
information prior to delivering the module and use it as a guide to 
support your interaction with participants. 

c. Respect participants’ knowledge and experience and use it as a 
resource in the learning process. 

3. Support participation. 

a. Encourage participants to interact while completing activities to help 
them retain information. 

b. Encourage various participants to share with the group. Hearing various 
participants’ ideas may help individuals retain the information better. 

Module Overview | 3 



 

   

            
            

 

        
           

   
   

      

             
 

           
               

            
      

   

  
               

          

    

            
       

             
     

  

         

         

            

          

     

  
         

      

   

    

  

             
  

EFFECTIVE INSTRUCTION IN MATHEMATICS 

c. Think aloud and reflect on the ways this new information does and 
does not relate to what you already know. Encourage participants to do 
the same. 

d. Seek questions from participants. When appropriate, bring individual 
questions back to the group to discuss. Work together to construct 
answers based on what has been presented in the module and 
incorporate your own responses. 

4. Focus on application and use. 

a. Work in teams to plan or solve problems regarding the application of 
the module content with students. 

The Facilitator Guide provides support to help you be a good facilitator. However, 
your session will be even more successful if you use the open spaces in the guide 
during planning to make notes about relevant examples from your own experience, 
observations, and knowledge of the participants and then reference the notes 
during the session. 

Troubleshooting Tips 
As a facilitator, you may be required to intervene to keep the workshop on track. 
Listed below are some tips for intervening in different circumstances. 

1. Staying on-task and on-time. 

a. Your participants likely have a specified amount of time to complete 
each module. With groups of passionate and knowledgeable people, it 
is easy to veer off onto other topics or get side-tracked by the details 
of a conversation. In order to help the group stay focused, you may 
want to 

i. Remind the group of the “keep focused” expectation. 

ii. Explicitly refocus the group back to the topic. 

iii. Close the item and set it aside in a “parking lot.” 

iv. Ask participants to help you decide how to proceed. 

2. Dealing with unproductive behavior. 

a. Difficult behavior is often unintentional or occurs as the result of 
emotionally charged situations. A mild intervention will often assist you 
in dealing with the behavior. For example 

i. Use gentle and appropriate humor to redirect. 

ii. Directly restate the ground rules. 

iii. Direct your questions to the individual for clarification. 

iv. Ask participants to shift and work with different groups for the next 
activity. 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

v. Seek help from the group. 

vi. Address the issue at a break. 

3. Stimulating active participation. 

a. While passionate people often have a lot to say and suggestions for 
action, it is not uncommon for PD sessions to experience lulls. You 
might want to use the following techniques to keep the conversation 
going. 

i. Use probing questions. 

ii. Give an example to see if it sparks ideas. 

iii. Call on individuals in the group. 

iv. Invite debate. 

Module Overview 
About This Module 
This module provides an on overview of the effective instructional practices for 
mathematics and relates them specifically to students with the most significant 
cognitive disabilities who will complete the alternate assessment. 

Learning Outcomes 
• Participants will identify effective instructional practices in mathematics. 
• Participants will identify how repetition with variety supports many of the 

instructional practices. 
• Participants will learn that mathematical discourse and posing purposeful 

questions support students in their understanding of both conceptual and 
procedural knowledge. 

• Participants will discuss comprehensive instruction in mathematics. 

Facilitator Notes 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

Materials and Equipment 

MATERIALS EQUIPMENT 

For the Facilitator 
• Video of Effective Instruction in 

Mathematics, accessed through 
the Dynamic Learning Maps® 

(DLM®) Professional Development 
website 

• Handouts and worksheets 
o Agenda 
o Activity 1: Repetition with 

Variety 
o Activity 2: Comprehensive 

Instruction 
o Paper Assessment or Link to 

Online Assessment 
www.dlmpd.com/math 

For the Facilitator 
• Presenter’s computer 
• LCD projector 
• External speakers or sound system 
• Chart paper or whiteboard 
• Extra pens, pencils, or markers for 

chart paper or whiteboard 

For Participants: 
• Phone, computer, or tablet (if using 

online assessment) 

Module Preparation Checklist 

Task •
Obtain and test LCD projector and personal computer. 

Obtain chart paper or confirm there is a whiteboard in the presentation 
space. 

Obtain markers for chart paper or whiteboard. 

Copy participant materials. 

• Participant handouts 

• Workshop evaluation form 

• Agenda 

• Module assessment (optional) 
Obtain and test video of Effective Instruction in Mathematics, accessed 
through the DLM Professional Development website. 

Link to Assessment: www.dlmpd.com/math 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

Workshop Schedule 
Section Title Content Activity 

Section 1 Introduction, 
5 minutes 

Review of learning 
objectives and handouts. 

None 

Section 2 Effective 
Practices, 22 
minutes 

Discussion on promoting 
reasoning and problem 
solving in mathematics 
instruction for students 
with the most significant 
cognitive disabilities. 

Determine if activities 
offer rote repetition or 
repetition with variety 
and develop ideas that 
address addition using 
repetition with variety. 

Section 3 More 
Effective 
Practices, 26 
minutes 

Discussion on setting 
goals, productive 
struggle, mathematical 
discourse, purposeful 
questioning, 
representations, and 
procedural fluency from 
conceptual 
understanding. 

Participants will evaluate 
their comprehensive 
instruction and 
determine ways they 
can improve their 
instruction. 

Section 4 Planning for 
Instruction, 2 
minutes 

Recap of the eight 
instructional practices 
and questions that 
should be asked when 
planning for instruction. 

None 

Section 5 Wrap-up, 5 
minutes 

Closing information. None 

Link to Assessment 
www.dlmpd.com/math 

Module Instructions 
SECTION 1—Introduction 
Expected Time: 5 minutes 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

Facilitator Notes 

Greet participants and discuss any housekeeping information they may need. 

State the title of the module and briefly review the learning objectives. 

Welcome, everyone. Today, we will be discussing 
Effective Instruction in Mathematics. During the next 60 
minutes, we will discuss eight instructional practices that 
have been found to be effective in teaching mathematics 
in general education classrooms and how they can be 
applied to instruction for students with the most significant 
cognitive disabilities. 

This presentation is divided up into several sections. At the 
beginning of each section, we will watch a portion of a 
movie and then participate in an activity designed to get us 
thinking and talking about the application of the 
information. 

See who is in your audience. If the participants are well known to you, skip 
introductions. 

As we get started, I would like to know a bit about who is 
here today. Raise your hand if you are a classroom teacher. 

How many of you are speech-language pathologists? 

Are there any occupational therapists here today? 

Module Instructions | 8 



 

   

   

  

  

   

            
   

 

             
         

    
         

  

        
  

 

       
  

          
       

        
 

   
    

EFFECTIVE INSTRUCTION IN MATHEMATICS 

Physical therapists? 

Teaching assistants? 

How about school psychologists? 

School administrators? 

Did I miss anyone? (Ask anyone who raises a hand to say 
what job they do.) 

Review list of handouts. 

I’m glad all of you could be here today. We will begin the 
recorded presentation in a few minutes, but before that, 
please take a moment to review the handout packet you 
received. You should have a copy of the following 
documents: 

Today's agenda, Activity 1: Repetition with Variety, Activity 
2: Comprehensive Instruction 

Make sure everyone has all of the handouts. 

Does everyone have the copies they need? (Supply extra 
handouts to anyone who needs them.) 

Does anyone have any questions? (Pause to see if there 
are questions and respond as appropriate.) 

If there are no (more) questions, let’s go ahead and get 
started. 

SECTION 2—Effective Practices 
Expected Time: 10 minutes 

Module Instructions | 9 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

Facilitator Notes 

Let's watch the first section of the video to learn about 
promoting reasoning and problem solving. 

Start the video. 

At the 8:30-minute mark, you will see the pause indicator reminding you to stop 
the movie to complete the activity. 

Expected Time: 12 minutes 
See Appendix A for Activity Handouts 

Facilitator Notes 

Materials 

Module Instructions | 10 



 

   

     

 

           
        

  
        
   

 

            
      

        
       

 
        
            

    

  
 

          
         

   

    
     
     
    

       

EFFECTIVE INSTRUCTION IN MATHEMATICS 

• Activity Handouts: Repetition with Variety 

Ask participants to locate the handout. 

We’re going to pause the module for a moment now to 
think about how you can or do promote reasoning and 
problem solving by using repetition with variety in your 
classroom instruction. Find the handout that is titled 
Repetition with Variety. 

Describe the activity. 

For this activity, you may work in pairs or in small groups. 
The activity has two parts. In the first part, read each 
activity description and determine if the activity reflects 
rote repetition or repetition with variety. For the second 
part, you will also work in pairs and generate a variety of 
activities that reflect repetition with variety when learning 
addition. In ten minutes, I will ask you to share your ideas 
with the larger group. 

After completing the activity, pull the group back together and encourage a 
group discussion. 

Okay, let me have your attention. Let’s start with the first 
section and see what is considered rote repetition and 
repetition with variety. 

Answer 1: rote repetition 
Answer 2: repetition with variety 
Answer 3: repetition with variety 
Answer 4: rote repetition 

Were there any of you who thought a different answer? 

Module Instructions | 11 



 

   

  
   

 
    

         
      

   
  

 

 

    
    

 

  

     
         

        
  

 

 

EFFECTIVE INSTRUCTION IN MATHEMATICS 

Pause and discuss any disagreements. If there is a disagreement, have them 
explain their rationale. Remember you are probing for misunderstandings, so be 
sure to refer back to the definitions of rote repetition and repetition with variety 
provided on the handout. 

Now, I would like you all to share your ideas about 
activities that reflect repetition with variety. 

Allow participants time to share their ideas. If an idea more closely reflects rote 
learning, you can address the issue by asking the larger group how they might 
modify the activity to reflect repetition with variety. 

Bring participants' attention back to the movie. 

SECTION 3—More Effective Practices 
Expected Time: 16 minutes 

Facilitator Notes 

Let’s watch the second section of the video that will 
address other effective practices and how we can use 
them to support instruction for our students with the most 
significant cognitive disabilities. 

Start the video. 

Module Instructions | 12 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

At the 22:44-minute mark, you will see the pause indicator reminding you to stop 
the movie to complete the activity. 

Expected Time: 10 minutes 
See Appendix A for Activity Handouts 

Facilitator Notes 

Materials 

• Activity Handouts: Comprehensive Instruction 

Ask participants to locate the handout. 

We will pause the video again for our next activity. During 
this activity, you will be thinking about the way you 
schedule your math instruction and how you cover the 
math domains for the grade levels you teach. Please 
locate the handout titled Comprehensive Instruction. 

Describe the activity. 

During this activity, you will be working individually, unless 
you share teaching responsibilities with someone here, 
then you may work together. Again, this is a two-part 
activity. In the first part, you will write in the amount of time 
you spend on math instruction each day and indicate 
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EFFECTIVE INSTRUCTION IN MATHEMATICS 

whether the domains are taught on a regular basis, 
periodically, or are not taught throughout the year. When 
you have finished this section, answer the next set of 
questions and write down two ideas for improving your 
comprehensive instruction. I’ll give you the next six 
minutes, and then we will have a brief discussion. 

Pull the group back together and encourage a group discussion. 

May I have your attention? Let’s share what we discovered 
about our instruction. Was anyone surprised by their 
answers? 

Pause and give participants an opportunity to respond. If you have anyone 
answer yes, follow up with 

What surprised you? 

If no one responds, or once they have finished talking about what surprised them, 
follow up with the next question. 

So, what ideas did people have for improving their 
instruction? 

Pause and give participants an opportunity to respond. 

Bring participants' attention back to the movie. 

SECTION 4—Planning for Instruction 
Expected Time: 2 minutes 

Module Instructions | 14 



 

   

 

  

      
         

 

 

  

        
     

   

  
    

 

  

EFFECTIVE INSTRUCTION IN MATHEMATICS 

Facilitator Notes 

Let’s watch the last section of the video that provides us 
some of the questions we can ask ourselves when we are 
planning for instruction. 

Continue the video and play until the end. 

Does anyone have any additional thoughts or comments 
they want to share with the group? 

Pause to give participants an opportunity to respond. 

SECTION 5—Wrap-up 
Expected time: 5 minutes 

Facilitator Notes 

Module Instructions | 15 



 

   

 

           
     

   
 

        
      

 

          
         

          
      

 

EFFECTIVE INSTRUCTION IN MATHEMATICS 

Hand out the assessment. 

Finally, we are going to take a quick assessment. This will 
serve as your exit ticket. 

Wrap up the session. Have participants complete any final paperwork that is 
needed (e.g., an evaluation, sign out to document attendance, etc.). 

That completes the DLM module on Effective Instruction 
in Mathematics. Thanks for your attention and participation. 

Continuing Education Units 

The DLM Consortium does not provide continuing education units for the completion of 
training modules. However, states and local education agencies are encouraged to use the 
information provided in Appendix B to provide continuing education units for the 
completion of this module as appropriate. 
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Effective Instruction in Mathematics 
Agenda 

Section Title Content Activity 
Section 1 Introduction, 

5 minutes 

Review of learning 
objectives and handouts. 

None 

Section 2 Effective 
Practices, 

22 minutes 

Discussion on promoting 
reasoning and problem 
solving in mathematics 
instruction for students with 
the most significant 
cognitive disabilities. 

Determine if activities offer 
rote repetition or repetition 
with variety and develop 
ideas that address addition 
using repetition with 
variety. 

Section 3 More Effective 
Practices, 

26 minutes 

Discussion on setting goals, 
productive struggle, 
mathematical discourse, 
purposeful questioning, 
representations, and 
procedural fluency from 
conceptual understanding. 

Participants will evaluate 
their comprehensive 
instruction and determine 
ways they can improve 
their instruction. 

Section 4 Planning for 
Instruction, 

2 minutes 

Recap of the eight 
instructional practices and 
questions that should be 
asked when planning for 
instruction. 

None 

Section 5 Wrap-up, 

5 minutes 

Closing information. None 

Link to Assessment 
www.dlmpd.com/math 

© 2020 Center for Literacy and Disability Studies, 
Department of Allied Health Sciences, UNC-Chapel Hill. All rights reserved. 
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Repetition  with  Variety  

Effective Instruction in Mathematics 
Activity 1 

Think about how you can or do promote reasoning and problem solving by using repetition with 
variety in your classroom instruction. Think of how this would apply when working on addition. 

Repetition with variety means that students receive multiple opportunities to work on a target goal 
in different ways. This requires students to think at deeper levels because information is being 
used in slightly different ways or for different purposes. 

Repetition without variety (or rote repetition) means that the same information is presented in the 
same way until students demonstrate mastery. This entails memorizing or recognizing information. 

Directions: Read the following description of activities and determine if the activity reflects 
repetition with variety or rote repetition. Circle the appropriate response. 

File  Folder  Activity  
 

The teacher laminates addition sentence cards and cupcakes to a file folder and then creates 
laminated cherries to place on top of the cupcakes. Students count and put the correct amount of 
cherries on top of the cupcake during independent work time every day until they can do it with 
80% accuracy on four out of five days. 

Rote Repetition Repetition with Variety 

Create Trading Cards 

Students create math fact trading cards, specifically with themes and colors that suit their interest 
or hobbies. Once the cards have been created, students can practice memorizing their math facts. 

Rote Repetition Repetition with Variety 

© 2020 Center for Literacy and Disability Studies, 
Department of Allied Health Sciences, UNC-Chapel Hill. All rights reserved. 
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Repetition with Variety Page 2 

Saving for a Bike 

Every week, EJ’s parents give him $4 for helping with chores. EJ is saving his 
money to buy a bike. How much money has he saved after two weeks? Three 
weeks? Four weeks? How much money has he saved after ten weeks? If the 
bike cost $60, how many weeks will it take to have enough money for the bike? 

If EJ receives $5 a week for helping with chores, how many weeks will it take to 
have enough money for the bike? 

Weeks (W) Amount Saved (A) 
1 4 
2 4+4 
3 4+4+4 
4 
10 
A = 4 × W 

Rote Repetition Repetition with Variety 

Add Tens, Then Add Ones 

The student solves problems involving the sum of two two-digit numbers, 46 + 35. The student 
uses a hundred chart to skip count by tens and then count the ones. The student then checks their 
answer by using the more familiar ten-frame. 

Rote Repetition Repetition with Variety 

Now, work with a partner to generate a variety of activities that reflect repetition with variety when 
learning addition. Write your ideas here and be prepared to share them with the group. 

© 2020 Center for Literacy and Disability Studies, 
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Effective Instruction in Mathematics 
Activity 2 

Comprehensive Instruction 
Think about your classroom schedule and consider how much instructional time students receive 
in mathematics. Write in the amount of time you regularly schedule and then consider the domains 
and how they are addressed throughout the year. 

Monday Tuesday Wednesday Thursday Friday 
Time allotted for math 
instruction per day 

Domains Across Grade Spans 
K 1 2 3 4 5 6 7 8 HS 

Counting 
and 

Cardinality Number and 
Quantity 

Number and Operations in Base Ten 
Ratios and 

Proportional 
Relationships 

Number and 
Operations—Fractions 

The Number System 

These domains for my students’ grade level(s) are taught on a regular basis. 
These domains for my students’ grade level(s) are taught periodically. 
Some of these domains for my students’ grade level(s) are not taught. 

Operations and Algebraic Thinking 
Expressions and 

Equations 
Algebra 

Functions 
These domains for my students’ grade level(s) are taught on a regular basis. 
These domains for my students’ grade level(s) are taught periodically. 
Some of these domains for my students’ grade level(s) are not taught. 

Geometry 
This domain for my students’ grade level(s) is taught on a regular basis. 
This domain for my students’ grade level(s) is taught periodically. 
This domain for my students’ grade level(s) is not taught. 

Measurement and Data Statistics and Probability 
These domains for my students’ grade level(s) are taught on a regular basis. 
These domains for my students’ grade level(s) are taught periodically. 
Some of these domains for my students’ grade level(s) are not taught. 

© 2020 Center for Literacy and Disability Studies, 
Department of Allied Health Sciences, UNC-Chapel Hill. All rights reserved. 
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Comprehensive Instruction Page 2 

Directions: Answer the following questions based on the information you provided on the tables. 

1. Considering that students in general education receive approximately 60 minutes of math 
instruction per day (five hours per week), how does the time you spend on your students' 
math instruction compare? Circle one. 

a) I allocate more time to math. 

b) About the same. 

c) I allocate less time to math. 

2. When you look at the distribution of your math instruction, is your time evenly divided 
between domains or do you tend to focus on some domains more than others? Circle one. 

a) Evenly divided. 

b) I focus more on some domains than others. 

3. If more time is allocated on some domains than others, what is the rationale for this decision? 
Circle all that apply. 

a) Some domains have a greater emphasis in the standards. 

b) I feel some domains are more important than others. 

c) I don’t think my students can learn or need to learn some of the math domains. 

d) I don’t know how to teach some of the information in the domains for this population 
of students. 

e) Other: 

4. Do you feel you have a good mix of concept and procedural knowledge and skills in your 
instruction? Circle one. 

a) I tend to focus on procedural skills. 

b) I teach the conceptual knowledge but don’t expect my students to get it. 

c) I tend to have a mix of conceptual and procedural knowledge across a unit. 

d) I have conceptual and procedural knowledge and skills in most of my lessons. 

5. Write down two ideas for improving your comprehensive instruction program. 
a) 

b) 
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1. The eight mathematical practices emphasize which of the following?
a. learning and applying knowledge
b. interactions
c. collaboration
d. ongoing comprehensive instruction
e. all of the above

2. In order to implement tasks that promote reasoning, problem solving, and
elicit student thinking, we must

a. offer lessons that provide students with rote memorization tasks
b. offer lessons that provide as much variety as possible across tasks
c. offer lessons that are only procedural-based tasks
d. offer lessons that decontextualize tasks

3. When establishing goals to focus learning, we should ask ourselves the
following questions EXCEPT

a. What are we teaching?
b. How can my students memorize this process?
c. Why are we teaching the information?
d. Do my students already know this information?

4. What is mathematical discourse?
a. repeating what the teacher says
b. providing definitions about concepts and skills
c. providing students the opportunity to use their words to talk about

math concepts
d. an obstacle to learning mathematics

5. Representations of mathematical concepts can be concrete, pictorial, or
symbolic.

True False 
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Effective Instruction in Mathematics 
Information for Continuing Education Units 

The Dynamic Leaning Maps® (DLM®) Consortium does not provide continuing 
education units for the completion of training modules. However, states and local 
education agencies are encouraged to use the information provided below to help 
facilitate the application process required by your state or local education agency. 

Module Objectives 

1. Participants will identify effective instructional practices in mathematics.

2. Participants will identify how repetition with variety supports many of the
instructional practices.

3. Participants will learn that mathematical discourse and posing purposeful
questions support students in their understanding of both conceptual and
procedural knowledge.

4. Participants will discuss comprehensive instruction in mathematics.

Author Bio 

Claire Greer, Ph.D., is an assistant professor at the Center for Literacy and Disability 
Studies in the Department of Allied Health Sciences, School of Medicine, University 
of North Carolina at Chapel Hill. She previously worked for the North Carolina 
Department of Public Instruction as a consultant for autism and severe intellectual 
disabilities and multiple disabilities, and was the director of the North Carolina Deaf-
Blind Project. She worked for the states of North Carolina, Kentucky, and Wyoming 
as a classroom teacher, program specialist, educational director, and an Exceptional 
Children consultant. 
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Agenda 

Section Title Content Activity 
Section 1 Introduction, 

5 minutes 
Review of learning 
objectives and handouts. 

None 

Section 2 Effective 
Practices, 
22 minutes 

Discussion on promoting 
reasoning and problem 
solving in mathematics 
instruction for students with 
the most significant 
cognitive disabilities. 

Determine if activities offer 
rote repetition or repetition 
with variety and develop 
ideas that address addition 
using repetition with 
variety. 

Section 3 More Effective 
Practices, 
26 minutes 

Discussion on setting goals, 
productive struggle, 
mathematical discourse, 
purposeful questioning, 
representations, and 
procedural fluency from 
conceptual understanding. 

Participants will evaluate 
their comprehensive 
instruction and determine 
ways they can improve 
their instruction. 

Section 4 Planning for 
Instruction, 
2 minutes 

Recap of the eight 
instructional practices and 
questions that should be 
asked when planning for 
instruction. 

None 

Section 5 Wrap-up, 
5 minutes 

Closing information. None 
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