
 

 

 

 

 

  

Supporting Math 

A summary of background information, research, best practice guidelines, and 
some good ideas to review before we “Tech Up” 
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The Mounting Pressure to Bridge the Gap Between the Needs for the 21st Century Workforce and Student’s 
Performance in Math [from “U.S. Math Performance in Global 
Perspective”] 
The percentages of high-achieving math students in the U.S. – and most of 
its individual states – are shockingly below those of many of the world’s 
leading industrialized nations. Across the U.S., California ranks 34th, with 
4.5% of the student population scoring at the advanced level required to 
maintain the U.S. as a world leader in science and technology. Thirty-three 
countries worldwide perform statistically higher than our students in 
California. This report acknowledges the needs on multiple levels, including 
the need to: 

 Bring ALL students up to a minimum level of achievement; 

 Lift more students to higher levels of educational achievement; 

 Support high performers in becoming our next generation of  highly qualified scientists and engineers. 

 

Why Math Matters for All [from “Assessing Student’s Needs for AT: Assistive Technology for Mathematics”] 
Building mathematical skills has life long implications for students that can be easily overlooked if our focus is solely on creating the 

next generation of scientists and engineers.  

Basic life skills such as paying bills, balancing a checkbook, creating budgets, 

arriving at work on time, and measuring can be the make it or break point(s) 

for a student to move out of the house and live independently. More 

advanced skill(s) may determine the type and pay of a student’s 

employment. Skills such as measuring in the building trades, estimating the 

amount needed in inventories, budgeting business expenses and reading 

stock charts and graphs for investing or insurance purchases also use 

mathematical skills. Educators need to help students look forward and to 

help them prepare marketable skills for an increasingly technical workforce 

across the board.  

 

Effective teaching practices that align with Universal Design for Learning principles [from “Assisting Students Struggling 
with Mathematics”, IES Practice Guide – What Works Clearninghouse, U.S. Department of Education] 
In a comprehensive guide for building an effective Response to Intervention (RtI) framework for supporting students struggling in 
math at the Elementary and Middle School levels, 8 key recommendations were made. Let’s take a quick look… 

 

Question – Which ones align with Principles of Engagement, Principles of Representation and/or Principles of Action 

and Expression? 

Screen all students to identify those at 
risk for potential mathematics 

difficulties and provide interventions 
to students identified at risk.

Instructional materials should focus 
intensely on in-depth treatment of 

whole numbers in K-5 and on rationale 
numbers in 4-8.

Instruction should be explicit and 
systematic. This includes providing 

models of proficient problem solving, 
verbalization of thought processes, 

guided practice, corrective feedback, 
and frequent cumulative review.

Interventions should include 
instruction on problem-solving word 
problems that is based on common 

underlying structures.

Intervention materials should include 
opportunities for students to work 

with visual representations of 
mathematical ideas.

Interventions at all grade levels should 
devote about 10 minutes in each 

session to building fluent retrieval of 
basic arithmetic facts.

Monitor the progress of students. Include motivational strategies.

 

 

Future doctors, engineers and scientists 
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Five Attributes Associated with Proficiency in Mathematics and Their Relation to the Three Brain Networks of UDL: 

[from “Universal Design from Learning in the Classroom: Practical Applications”]  

The National Research Council in a research synthesis titled “Adding It Up”, associated proficiency with mathematics to these five 

attributes: 

 

The authors of the book “Universal Design for Learning in the Classroom: Practical Applications” took this a step further and 

related them to our UDL Networks for Learning; talked about the challenges, or barriers (variability!) students exhibit; 

and then identified how some of the UDL strategies or supports we have learned about relate to these specific examples 

students bring to the classroom. Here’s the abbreviated version! 

Network Barriers UDL Supports or Strategies 
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Conceptual 
Understanding: 
Recognition 
networks play a 
major role in the 
development of 
conceptual 
knowledge, which 
involves linking of 
numbers, 
operations, patterns 
and representations 
in meaningful ways.  

Number sense: students with good 
number sense are able to recognize 
patterns in numbers, represent numbers 
in different ways, and use different 
procedures for computation. They can use 
estimation skills. For students who lack 
number sense, math is an arbitrary, rote 
system to be memorized. 
Connecting prior knowledge: When 
students don’t make the connections 
between what they are currently studying 
and what they have already learned, math 
becomes a series of unrelated topics that 
require massive amounts of rote 
memorization with little understanding. 
Interpretation of Language and Symbols: 
In order to understand a math concept, 
students must be able to interpret the 
language and symbols of math. When 
mathematical notations become more 
complex (math “sentences”), this can be a 
challenge for many students. Word 
problems also present a challenge for 
many students.  

Customize how information is presented: Simplify 
page layout and present less information on a page. 
Use larger fonts. Present fewer problems at a time. 
Provide lines or answer boxes. Create customized 
worksheets. Provide alternative formats for students 
with sensory deficits (e.g. visual disability).  
Define Vocabulary and Symbols and Decode 
Mathematical Notation: Use math dictionaries, 
including multimedia versions. Preview new 
vocabulary.  
Illustrate Key Concepts with Different 
Representations: Use multiple media and formats to 
present a concept. Explore math applets that are 
designed to support math concepts through different 
representations.  
Provide or Activate Background Knowledge and 
Connect New Knowledge to Previously Learned 
Knowledge: Visually represent the relationship of 
math content areas using visual webs.  
Highlight Critical Features, Big Ideas, and 
Relationships: When introducing new information, 
explicitly highlight the significant structural features. 
When using a variety of formats, demonstrate the 
structural similarities. Use worksheets with 
manipulatives to “highlight” a specific concept or 
feature.  
Support Transfer: Give opportunities for students to 
apply a new concept in a new situation. Math 
WebQuests (www.webquest.org) is one way to 
provide novel situations for learning and practicing. 
 
 
 

Conceptual 
Understanding: 

comprehension of math 
concepts, operations, and 

relations

Procedural Fluency:

skills in carrying out 
procedures flexibly, 

fluently, and 
appropriately

Strategic Competence:

ability to formulate, 
represent, and solve math 

problems

Adaptive Reasoning:

capacity for logical 
thought, reflection, 

explanation, and 
justification

Productive Disposition:

habitual inclination to see 
mathematics as sensible, 
useful and worthwhile

http://www.webquest.org/
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Network Barriers UDL Supports or Strategies 
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Procedural Fluency Learning and Recalling Facts and 
Algorithms: Many students struggle with 
learning and recalling basic facts and 
algorithms. A lack of automaticity is a 
major hindrance to any higher-level 
problem solving. Most of these students 
understand number sense…they can find 
the answer eventually, but their conscious 
effort is devoted to a skill (e.g. counting) 
that should be automatic. 
Fluency with Tools: Procedural fluency 
also includes facility with the tools of 
mathematics (rulers, protractors, 
calculators) as well as the ability to create 
legible and accurate written work.  
 

Provide Varied Ways to Interact and Respond: Open-
ended assignments (e.g. creating a game and 
determining its rules). Projects or simulations as a 
group. Provide methods for responding that work for 
each student (e.g. a student with poor handwriting 
may do better orally answering or explaining).  
 
Provide Scaffolds for Practice and Performance: 
Think-Alouds. Visual supports. Worked-out examples. 
Supported practice -  explore math applets that 
provide supported practice.  
 
Provide Appropriate Tools: Calculators. Microsoft 
Mathematics (free downloadable math tools).  
 
Support Planning and Strategy Development: Present 
situations that require students to select, apply, and 
adapt strategies to solve a novel problem. Two online 
examples include: www.cut-the-knot.org and 
http://pbskids.org/cyberchase.  
 
Facilitate Managing Information and Resources: 
Graphic organizers, including online versions (e.g. 
Kidspiration and Inspiration). Demonstrate and 
support use of developing tables and graphs to store 
information. Explain “working memory” to students 
and why it is important to have supports in place.  
 
Enhance Capacity for Monitoring Progress: Encourage 
students to question their own work and find 
multiple solutions to problems. Monitor progress 
during both the learning/problem-solving process 
and after work is done. 
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Strategic 
Competence: this 
area  draws on all 
aspects of executive 
function, which 
includes setting 
goals, developing 
plans of action, 
managing 
information, and 
monitoring progress 
towards goals. 

Strategy Use: Students who struggle in 
math use fewer problem-solving 
strategies, and to use those they do have 
in an inflexible manner. When a strategy 
works for one problem, they expect it to 
work for all.  
Working Memory: The ability to hold and 
manipulate information in one’s mind is 
critical for many cognitive activities, but 
particularly for those requiring the 
concurrent storage and processing of 
information, such as mental arithmetic. All 
too often, students attempt to do 
problems “in their heads” in situations 
where the human brain is simply 
incapable of such tasks. 
 

Adaptive Reasoning: The ability to reason is essential to 
understanding mathematics. This ability 
includes developing and exploring ideas, 
making predictions and generalizations, 
and reaching and justifying conclusions. 
Applying mathematical reasoning means 
“making sense” of mathematics, not just 
following procedures or recalling facts.  

http://www.cut-the-knot.org/
http://pbskids.org/cyberchase
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Network Barriers UDL Supports or Strategies 
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Productive 
Disposition:  

Math presents a wide variety of situations 
that may create anxiety and avoidance in 
students. Many students develop the idea 
that they are “just not good at math.” 
Many students believe that their innate 
ability is much more important than 
effort. Many students find math boring, 
especially if teachers rely on textbooks 
with pages of problems. Student’s 
perceptions of the value of math drop 
from the middle grades on, as do their 
feelings of self-efficacy in math.  

Offer Choices: Of both content (select the 3 you want 
to solve) and tools. Students are more likely to 
practice skills when these are embedded in activities 
they enjoy.  
 
Enhance Relevance, Value and Authenticity; Reduce 
Threats and Distractions: Find what will motivate a 
student to learn math and to feel confident in his/her 
ability in math. Present math in real-life contexts. 
 
Vary Levels of Challenge and Support: Adjustable 
levels of challenge dependent on each student’s 
needs.  
 
Increase Mastery-Oriented Feedback: Use the 
language of math to provide feedback. Use feedback 
to help the student pinpoint problems in their 
thinking process and alternative approaches to try. 
Use peer evaluation and feedback. Feedback is not 
just “right or wrong”, but should help the student 
figure out what to change in order to be correct.  
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Interested in seeing/watching examples of UDL principles applied to math instruction? We have some great videos in 

our ACA website Ü Resources Ü You Tube Video Channel. Check out the section on MATH, and take a look at: 

 

or… 

 

or… 

 

or… 
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