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Universal Design (for Learning)

‘Universal Design’ aims to design environments to mimimise 
barriers to participation for all people.

1. Multiple Means of Engagement
2. Multiple Means of Representation
3. Multiple Means of Action and Expression



The synergy that exists between all three dimensions of 
the UDL means that inclusive teaching is best achieved 
if elements of each dimension are present in our teaching.

Engagement

RepresentationAction and Expression



https://udlguidelines.cast.org/
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Engagement

Encompasses both motivational and cognitive aspects  
encompassing students' initiation of action, effort, and persistence 
on tasks, as well as their effective or emotional states during 
learning (Helme & Clarke, 2001). 

Attention to three broad areas of focus is recommended: recruiting 
student interest, sustaining effort and persistence, and developing 
the ability to self-regulate ( CAST, 2018)



Multiple Means of Engagement 

－ Multiple access points to the relevant material, supporting the 
expectation that all children are able and expected to 
participate. 

－ Where possible, use open-ended questions or tasks that allow 
children to approach it by using different processes or 
strategies. This, in turn, affords children at different stages of 
mathematical development, the opportunity to offer 
responses.



Tasks
6 + ___ = 10

I have six pokemon cards. How many 
more do I need until I have ten?
 

I have ten pokemon cards. Six of them 
are water-types. How many of them are 
not water-types? 

What am I actually trying 
to teach?
What do I want the child 
to master? Writing number 

sentences, 
Number bonds to 
ten

Understanding 
addition,
Number bonds to 
ten

Understanding 
addition, 
Number bonds to 
ten



Low Threshold High Ceiling (LTHC)  Tasks (nrich)

LTHC tasks offer activities which are suitable 
for pretty much everyone, allowing the less 
confident learners to stay close to the original 
task and consolidate their understanding 
while offering the more confident a chance to 
explore and challenge themselves. 
See here

https://nrich.maths.org/7701


Multiple Means of Engagement 

 

Checklist for Providing Multiple Means of Engagement

 

Where possible, mathematics tasks should: 

● Be framed in a manner that is relevant and authentic to the learner
● Present minimal anxiety or threat to students in the launching of the 

task i.e. is accessible to all pupils
●  Contain a variety of open-ended and “I wonder” questions
● Include opportunity for individual choice and autonomy in how 

students might approach the task
● Vary demands and resources to optimise challenge
● Foster collaboration and community 
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Which one doesn’t belong?

18 15

9 17



https://twitter.com/Simon_Gregg





Which one doesn’t belong?
The idea is to find reasons why each of the four elements 
may not belong. These activities supports Universal 
Design for Learning principle of engagement as each 
child should be able to find a ‘way in’ to the task. There is 
no one right answer and all children should be able to 
give some response to the task.   

Numerous resources available. 
Christopher Danielson books and blog 
http://wodb.ca/ 
Examples and advice on using this approach
http://www.meaningfulmathmoments.com/which-one-doesnt-belong-wodb.html 

https://talkingmathwithkids.com/news/building-a-better-shapes-book-2/
http://wodb.ca/
http://www.meaningfulmathmoments.com/which-one-doesnt-belong-wodb.html


Tips for using WODB
－ Use pair and group talk to rehearse and share 

ideas before whole class discussion. 
－ Accept all responses. 
－ Press for precision- ask questions to ensure that 

you and your students understand the differences 
under discussion

－ Use collections to build sophistication. Sequence 
tasks so that they build more sophisticated ideas

－ Summarise key ideas and attributes
－ Introduce new vocabulary where necessary. 
－ Over time, have students build their own WODB 

challenges. 
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What do you notice, what do you 
wonder?



Fraction 
Talks

http://fractiontalks.com/fraction-talks-in-the-primary-grades/#more-272
http://fractiontalks.com/fraction-talks-in-the-primary-grades/#more-272


v

What do you notice, what do you wonder?

https://mathspathway.com/12-reasons-to-incorporate-notice-wonder-into-your-math
s-classroom-p





Resources to support ‘notice and 
wonder’ activities
Jo Boaler’s Data Talks
Three-Act tasks- next section
Think Notice Wonder Writing Prompts

What am I actually trying 
to teach?
What stimulus might help 
me address that content? 

https://www.youcubed.org/tasks/
https://static1.squarespace.com/static/54905286e4b050812345644c/t/5be222b3758d46c2442bf45b/1541546712964/TNW_Workbook.compressed+copy.pdf
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Checklist for Providing Multiple Means of Engagement

 

Where possible, mathematics tasks should: 

● Be framed in a manner that is relevant and authentic to the learner
● Present minimal anxiety or threat to students in the launching of the 

task i.e. is accessible to all pupils
●  Contain a variety of open-ended and “I wonder” questions
● Include opportunity for individual choice and autonomy in how 

students might approach the task
● Vary demands and resources to optimise challenge
● Foster collaboration and community 
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Representation
The way in which ideas are represented matters as learners differ 

in how they perceive the information presented to them. As a 
baseline, we need to make sure content is accessible.UDL 

guideline further suggest that when considering representations 
we attend to perception, language and symbols and 

communication.   



Multiple Means of Representation

－ Learning occurs best when multiple representations are used, 
because they allow students to make connections within, as 
well as between concepts. Too often, an over-reliance on 
textbook material means that teachers are delivering content 
in a manner that is repetitive and in some case, of little 
relevance to pupils who benefit from alternative 
representation.  

－ Similar to engagement, there is not one means of 
representation that will be optimal for all learners, therefore, 
providing a number of means of representation is essential. 



What about senior classes? 
What activities have you found to be useful in 
supporting number sense?

Do you use any of these resources to support 
Number Sense?



Multiple Means of Representation

－ Link to lessons here 



Ways of representing multiplication

Skip Counting

3 + 3 + 3 + 3 + 3 + 3 = 18Repeated Addition

Equal Groups



Area Model (6 rows, 3 columns)

Array Model 
(3 rows, 6 columns)



Mathigon Polypad

Explore the free Mathigon polypad resource which has 
a range of useful mathematical representations. 

https://mathigon.org/polypad


A note on models 
The models we use with children should help 
learners understand mathematical structure, and 
should build on their intuitive methods. 

Children benefit most from repeated exposure to a 
small number of models. Over time, they may 
begin to use them as tools to reason with. 



A long-term approach



Empty Number line...Supporting multiple methods

57 + 34

57             67            77              87 88 89 90 91     

57                                                87      90  91



Models to reflect rather than direct children’s 
thinking

    64 - 19

6444 45

-20

+1

First I did 64 take 
away 20 to get 44 
and I added one back 
on to get 45. 



Multiple Means of Representation

 

Checklist for Providing Multiple Means of Representation 

Where possible, mathematics tasks should: 

● Have content that does not depend on a single sense like sight, hearing, 
movement or touch

● Illustrate through multiple media
● Activate or supply background knowledge
● Highlight previously learned skills that can be used to solve unfamiliar 

problems
● Provide multiple entry points to a lesson and optional pathways through the 

content
● Offer ways of customising the display of information to the pupils, if required 

e.g. magnifying text, the font and colour of text and backgrounds, the volume 
or rate of speech
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Action and Expression

Inclusive approaches respect difference and do not force all 
children to use the same method. 

Enabling students to use a variety of methods for responding to 
and navigating tasks helps to develop a sense of ownership and 
agency. 

Children should have access to a wide variety of suitable 
resources which they may use to guide their thinking if they 
wish. 



Patterns in 2nd/3rd Class

Questions
What would the next figure look like?
How many squares in the 10th term?
How many squares in the 100th term?
See Maths4All.ie

https://maths4all.ie/activity-plan/algebra/




Problem Solving in Senior Infants/ 
First Class
The school principal Mr Kelly needs some help. He is 
expecting a delivery of ten packages. He can stack 
some of the boxes in his office and some in Ann’s office 
(the secretary).
How many different ways can he share the boxes 
between his office and the secretary’s office?

See Maths4All.ie

https://maths4all.ie/activity-plan/number/










Three-Act Tasks- The Candy Man

Act 1: 
Gfletchy.com

https://gfletchy.com/the-candyman/


Act 1
http://www.meaningfulmathmoments
.com/three-act-tasks.html



Act 2





Act 3



Three-Act Tasks

The three-act structure lends itself to developing mathematical 
questions, constructing and refining solutions. 

● The first act involves using a video or photo to elicit children’s own 
mathematical questions or problem-posing about real world 
scenarios. 

● The second act involves identifying information needed to answer 
the relevant mathematical question. 

● The third act involves reflecting on and revising the mathematical 
models that have been developed. 

It is recommended that three-act tasks should be used to support planned 
learning of target mathematical content rather than as standalone 
problem-solving activities



Three-Act Tasks and UDL

－ In Act 1, picture or video stimulus and open starting 
point prompts engagement

－ In Act 2, children are supported to develop their own 
means to solve the problems (representation and 
action and expression)

－ In Act 3, the teacher draws together the different 
approaches and helps children make connections 
across solution methods. Scope to encourage children 
to try out the solution methods of others. 



Action and Expression
Checklist for Providing Multiple Means of Action and Expression

Where possible, mathematics tasks should:

✔ Encourage a variety of methods for pupils to respond and 
navigate through tasks

✔ Provide access to assistive tools and resources for pupils to use if 
needed 

✔ Provide scaffolds that can gradually be released with increasing 
independence and skill

✔ Provide differentiated feedback 
✔ Provide multiple examples of solutions to authentic problems i.e. 

sharing of ideas 
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UDL in action

● Pose a problem that children can engage with. 

● The group or pairs discuss estimates or solutions done 
mentally and these are recorded on the board.

● Students work in pairs or independently.

● Familiar materials should be available but never 
required for a solution.

● Students are helped to describe/write about solution 
methods and encouraged to question each other.



Things to consider when planning for 
inclusion
● Identify lesson goals
● Select engaging task (accessible, spark motivation, 

relevant, opportunities for open-ended 
questions/discussion) 

● Consider how the mathematics in the task will be 
represented (multisensory, link to relevant prior 
knowledge, offer multiple entry points for all learners)

● Consider how children act to express their 
mathematical thinking (enabling choice of methods 
for responding to tasks, providing differentiated 
feedback)



Team Teaching: 
Explanatory and support materials available from a number of 
sources: PDST, NCSE, Slevin & Vahey 2018
High Threshold Low-Ceiling Tasks: 
See Nrich for overview and examples
Three Act Tasks:
See GFletchy.com
Draft Curriculum
See NCCA 
NEPS Maths Support Guidelines
See here
Junior Cycle for Teachers
https://www.jct.ie/maths/resources 

What next?

https://pdst.ie/sites/default/files/Team%20Teaching%20Seminar%20final.pdf
https://www.sess.ie/resources/co-teaching
https://ilsa.ie/wp-content/uploads/2018/11/Yvonne-Slevin-and-Therese-Marie-Vahey-.pdf
https://nrich.maths.org/8769
https://gfletchy.com/3-act-lessons/
https://ncca.ie/media/3148/primary_mathsspec_en.pdf
https://www.gov.ie/en/publication/430cc-maths-support-2020/
https://www.jct.ie/maths/resources


Siun.NicMhuiri@dcu.ie
@Maths4All_IRL

Consider joining us for two interactive workshops:

Workshop 2: A problem-solving approach to teaching Operation - Monday 1st 
November, 7pm to 8pm 

Workshop 3: A problem-solving approach to teaching  Fractions - Monday 29th 
November, 7pm to 8pm 

mailto:Siun.NicMhuiri@dcu.ie
https://www.clareed.ie/cpd-courses/primary-courses/2102-maths4all-series-of-interactive-workshops-a-problem-solving-approach-to-teaching-number-operation-fractions-p.html

