
Changes Linked to Design Principles

Re-designed using more familiar 
contexts

● Exponential growth in computer 
processors and video game quality

● Loans and accruing interest on debt

Identified mathematical enhancements

● Use of non well-ordered tables to 
foster reasoning

● Made reasoning about context with 
mathematics a target
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Created embedded linguistic supports

● Sentence frames
● Intentional use of representations 

including number lines and graphs.
● Mathematical Language Routines

1. Aligning a conceptual 
focus and problem contexts 
across the unit to minimize 

linguistic complexity

Mathematical 
Practices

Mathematical 
Discourse

Mathematical 
Proficiency

2. Integrating mathematical 
language-practice goals 
linked to the conceptual 

focus

3. Incorporating 
language-discourse supports 

in daily lesson activities



Changes Linked to Design Principles
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1. Aligning a conceptual 
focus and problem contexts 
across the unit to minimize 

linguistic complexity

Mathematical 
Proficiency

● Focused on slope as rate of 
change throughout the unit

○ Original unit focused on 
3 different meanings for 
slope

● Used Context of Running 
Races as main story / context 
for most problems in the unit

○ Original unit had more 
than 12 problem 
contexts in 3 sections

“Slope as a measure of 
rate of change” (Lobato & 
Thanheiser, 2002) 



Changes Linked to Design Principles
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Mathematical 
Practices

2. Integrating mathematical 
language-practice goals 
linked to the conceptual 

focus

● Each lesson included 
detailed goals for 
mathematics, language, 
and practices

● Specific activities / 
problems linked to 
specific language goals 

○ E.g., explain 
prompts



Changes Linked to Design Principles
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Mathematical 
Practices

2. Integrating mathematical 
language-practice goals 
linked to the conceptual 

focus

● Each lesson included 
detailed goals for 
mathematics, language, 
and practices

● Specific activities / 
problems linked to 
specific language goals 

○ E.g., explain 
prompts



Changes Linked to Design Principles
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Mathematical 
Discourse

3. Incorporating 
language-discourse supports 

in daily lesson activities

● Each lesson included 
○ whole-class and 

small group work 
○ Dynamic 

technology, and 
○ mathematical 

language routines

https://teacher.desmos.com/activitybuilde
r/custom/618f02dae3958e05c1f1cf64



How does this Promote Equity?



How can you incorporate these design principles in 
mathematics classes for prospective teachers?
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1. Aligning a conceptual 
focus and problem contexts 
across the unit to minimize 

linguistic complexity

Mathematical 
Practices

Mathematical 
Discourse

Mathematical 
Proficiency

2. Integrating mathematical 
language-practice goals 
linked to the conceptual 

focus

3. Incorporating 
language-discourse supports 

in daily lesson activities



How can we transform this to Promote Equity?
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1. Aligning a conceptual 
focus and problem contexts 
across the unit to minimize 

linguistic complexity

2. Integrating mathematical 
language-practice goals 
linked to the conceptual 

focus

3. Incorporating 
language-discourse 

supports in daily lesson 
activities


