
Mathematics and Special Education Leadership Protocols 

Protocol 4: 

Aligning Barriers & Strategies 
 

Developed in collaboration with the MA DESE,  
the MA Math Support Specialists’ Network and 
Education Development Center, Inc. 



Clarifying the Work of the Team 

1: Shared Beliefs About Mathematics Instruction for 
Students with Disabilities  

2: Essential Understandings About Students with 
Disabilities 

3: Essential Understandings About Rigorous 
Mathematics Instruction 

4: Aligning Barriers and Strategies 
5: Responding to a Range of Learning Needs 

2 

Massachusetts Department of Elementary and Secondary Education 



Learn a process that can be replicated with 
teachers for using the accommodations and 
modifications (specially designed instruction) 
included on a particular student’s IEP to support 
that student’s work on identified math content and 
math practice standards.   

Learn how to modify a math task for a student 
with a disability without reducing the rigor. 
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Protocol 4 Goals 
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Agenda 

Getting Started 

Complete a math pre-assessment 

Get to know Kym – a student with a disability 

Look at Kym’s work on the pre-assessment 

Choose strategies that align with the accommodations and 
modifications that are identified on Kym’s IEP  

Modify the pre-assessment to addresses the accommodations 
and modifications identified on Kym’s IEP  

Wrap up, next steps 
4 

Massachusetts Department of Elementary and Secondary Education 



Get to Know the Math 

1. Read through the Candies pre-assessment. 

2. Complete all 4 problems either individually or 
with a partner, using visual models to show how 
you solved the problems. 

 Be ready to share a brief explanation of the 
thinking process you went through to arrive at your 
solution. 
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Presenter
Presentation Notes
Throughout this protocol, we’ll refer back to Math Practice #3: Constructing Viable Arguments and Critiquing the Reasoning of Others.  Here, we’re mostly focused on the “constructing viable arguments” element of that math practice.  So the emphasis in discussion will be about how to explain the reasoning used by one of the participants (either yourself or someone else’s) in a logical and understandable way.



Get to Know the Math 

Note: this problem aligns to content standard 6.RP.1: 
Understand the concept of a ratio and use ratio 
language to describe a ratio relationship between two 
quantities. 

As we look at different people’s methods for solving 
the problem, think about how using Math Practice #3 – 
Construct viable arguments and critique the reasoning 
of others – gives you insight into the person’s 
understanding of this content standard. 
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Presenter
Presentation Notes
This pre-assessment problem connects to a 6th grade math content standard.  However, we’ll be focusing also on math practice #3 – so pay attention to how focusing on math practice #3 helps to provide insight into the nature and quality of the person’s understanding of the content standard.  The content standards and the math practice standards work together to provide a richer picture of a learner’s understanding, and – used together - raise the level of rigor of any problem.



Get to Know the Math 
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Here’s one way a person may have solved this problem: 
 

F   F C    C   C 5 

F   F C    C   C 10 

F   F C    C   C 15 

F   F C    C   C 20 

F   F C    C   C 25 

F   F C    C   C 30 

There are 18  
caramel centers. 

Presenter
Presentation Notes
In this method, the person drew a group of 2 fruit center candies and a group of 3 caramel centers candies, and just kept adding pairs of groups in each row until they reached a total of 30 total candies.  Then they totaled the caramel candies in all the green ovals.Did anyone in our team solve it like this?  Does this explanation match how you were thinking about the problem?  If not, tell us how you were thinking about the problem.



Get to Know the Math 
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Here’s another way a person may have solved this problem: 
 

There are 18 caramel centers. 

Fruit Caramel Total Candies 
2 3 5 
4 6 10 
8 12 20 

12 18 30 

Presenter
Presentation Notes
In this method, the person used a table to keep track of the fruit and caramel center candies.  The first row shows that when you have 2 fruit centers for 3 caramel centers, you have a total of 5 candies.  Then they doubled the fruit and caramel candies to get the next row; total was now 10 candies.  Then they doubled again to get a total of 20.  Then they added the amounts in the 10-candy row (4 + 8 = 12) to the amounts in the 20-candy row (6 + 12 = 18), and got a total of 30 candies with 18 caramel centers.Did anyone in our team solve it like this?  Does this explanation match how you were thinking about the problem?  If not, tell us how you were thinking about the problem.



Get to Know the Math 
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Here’s another way a person may have solved this problem: 
 

There are 18 caramel centers. 

0      2       4      6       8     10    12    14 

0      3       6      9      12    15   18    21 

Fruit Centers 

Caramel Centers 

Presenter
Presentation Notes
In this method, the person drew two number lines and lined up 2 fruit centers for every 3 caramel centers.  Then they skip-counted until they got a pair of numbers that totaled 30.  This representation is called a double number line. Double number lines can be used to represent ratios (as well as proportions).  For more information about double number lines, look at Bill McCallum's progressions website http://commoncoretools.files.wordpress.com/2012/02/ccss_progression_rp_67_2011_11_12_corrected.pdf.Did anyone in our team solve it like this?  Does this explanation match how you were thinking about the problem?  If not, tell us how you were thinking about the problem.



Get to Know the Math 
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Were there any ways you thought about the 
problem that were not shown here? 

 

Presenter
Presentation Notes
If you have another way that you thought about the problem that has not been shown yet, would you explain it or draw it for us?As you explain it, tell us what you did and also tell us WHY you did each step.



Get to Know A Student: Kym 

With a partner, discuss: 

 In the Candies pre-assessment, what are potential 
barriers for Kym in showing and explaining her work? 

What learning strengths does Kym have that will help 
her show or explain her work? 

What supports might she need to show or explain her 
work (supports that build on her strengths, if 
possible)? 11 
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Presenter
Presentation Notes
There are various challenges Kym might face in completing this problem.  However, since our mathematical focus today is on constructing viable arguments and critiquing the reasoning of others, try to focus your discussion on Kym’s challenges to showing and explaining her work.



Get to Know A Student: Kym 

What are Kym’s strengths  that might help her 
solve these problems? 

What challenges do you anticipate Kym will face 
when completing this pre-assessment?  

Massachusetts Department of Elementary and Secondary Education 
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Looking at Kym’s Work 

Massachusetts Department of Elementary and Secondary Education 
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Presenter
Presentation Notes
We’ll be using a template to capture three important things about Kym’s work:1) What did she do well?2) What did she struggle with?3) How would you change the problem to avoid unintended barriers for this student?



Looking at Kym’s Work 

In pairs, discuss: 

What strategies did Kym use?  

To what extent were they successful?  
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Presenter
Presentation Notes
As you discuss Kym’s work, please be sure to allow time to talk about what Kym did well, not only what she struggled with.  Articulating her strengths will be an important part of identifying the appropriate strategies for her.



Looking at Kym’s Work 

As a whole group, discuss: 

What strategies did Kym use?  

To what extent were they successful?  

Share 1-2 ideas that came up in your discussion. 
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Modifications for Kym 

 How would you change this pre-assessment  to 
avoid unintended barriers?  

 How would your modified pre-assessment 
support Kym’s capability to show or explain her 
work? 

 How do your revisions to the pre-assessment 
maintain the rigor of the mathematics?   
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Presenter
Presentation Notes
Participants work in small groups to make modifications to the pre-assessment.  Remind them that when they propose a change to the pre-assessment to avoid unintended barriers, be sure to explain why you would make that change, not just what the change is.Participants will then report to the whole group by answering the questions presented on this slide.



Wrap Up 

 Summarize where you ended up today 

 Parking lots questions 

 Any follow-up steps? 
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#1  Shared Beliefs About Math Instruction for    
 Students with Disabilities  

#2 Essential Understandings About Students 
 with Disabilities 

#3 Essential Understandings About Rigorous   
 Mathematics Instruction  

#4 Aligning Barriers and Strategies 

#5 Responding to a Range of Learning Needs 
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Next Time… 
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Presenter
Presentation Notes
Today’s protocol brought together the work from Protocol 2 (considering the student)) and Protocol 3 (considering the mathematical demands of various math work) to consider ways to make meaningful modifications for students that maintain the rigor of the mathematics.The final protocol will focus on using this accessibility framework we’ve learned with not just one student, but a classroom of students with diverse learning needs.
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