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Background and Research Question
Mathematics anxiety affects over 100 million children 
globally and begins as early as age six. In Australia, 
declining maths confidence has led to a drop in OECD 
rankings from 11th to 29th. Based on insights from 
neuroscience and neurodesign, this project explores  
the research question:
To what extent can neurodesign be used to create 
educational resources that engage all children, 
especially those who find maths challenging or are 
neurodiverse?
This question was investigated through the 
development of GoSmashMaths! - a gamified learning 
app that builds on the 2024 Oliphant Science Awards 
prize-winning physical games (Figures 1-3) to address 
maths anxiety using neurodesign principles.
 
Rationale
Educational neuroscience highlights how emotional 
states like anxiety affect cognition, attention, and 
memory. When students feel overwhelmed or 
embarrassed, their ability to process information 
declines. GoSmashMaths! was specifically designed 
to interrupt that pattern. By using familiar game 
mechanics, fun, and highly visual pathways, the app 
reduces cognitive pressure while improving confidence. 
Neurodiverse students in particular benefit from the 
clean layouts, structured routines, and predictability 
the app provides, helping reduce sensory overload and 
build mastery over time.
This project also connects to broader global 
discussions around inclusive design, digital literacy, and 
the urgent need for educational equity in STEM fields. 
With declining performance and increased anxiety 
around numeracy, many learners - especially those 
who are neurodiverse - require tools that are more 
adaptive, emotionally supportive, and evidence-based. 
By investigating how visual and emotional design 
principles impact student confidence, GoSmashMaths! 
contributes to an emerging field where education, 
psychology, and technology intersect.
I chose to create GoSmashMaths! based on the 
increasing amount of research linking maths anxiety 
to cognitive overload and lack of confidence in their 
own ability. Using principles from neuroscience 
(including visual processing and cognitive load theory), 
GoSmashMaths! applies design strategies to improve 
learning confidence and emotional regulation.
By incorporating research-backed neurodesign features 
- such as simplified layouts, high-contrast visuals, and 
interactive reinforcement - GoSmashMaths! provides 
students with a safe, supportive environment in which 
to practice key maths skills.

Process 
Project Steps and Collaboration
 
Planning and Research
•	 Initial concept based on investigating maths anxiety, 	
	 neuroscience, and neurodesign.
•	 Award-winning card and board games (Figures 1-3) 	
	 formed the prototype foundation.
 
Design and Development
•	 Wireframes and gameplay flow mapped in Figma.
•	 Interface design aligned with neuroaesthetic and 	
	 accessibility principles.
 
Programming and Prototyping
•	 Developed using React Native and Firebase.
•	 Features include drag-and-drop tasks, progress 	
	 tracking, adaptive gameplay, and real-time feedback 	
	 (Figures 9-12).
 
Testing and Feedback
The project followed a clear development arc: 
GoSmashMaths! began as a series of physical card and 
board games created for the 2024 Oliphant Science 
Awards, where they received three Highly Commended 
Awards. Building on this success, testing expanded into 
classroom trials. Once the core concepts were validated 
in analogue formats, development progressed into a 
digital app in 2025, with testing conducted across three 
schools and shaped by both qualitative feedback and 
Google survey data.
•	 In-class testing with 60 students and 10 teachers 	
	 (Figure 4).
•	 Google survey completed by 70 participants.
 
Data Collection and Analysis
•	 Type of Data: Mixed-method - Google Form survey 	
	 and in-person feedback.
•	 Participants: Students (Years 3-6) and teachers.
•	 Collection Methods: Google Forms, in-class 		
	 observation, written reflections.
 
Key Results:
•	 92% found the games engaging.
•	 67% reported increased maths confidence.
•	 85% felt motivated by animated rewards (Figure 8).
•	 Teachers reported reduced anxiety in “reluctant 	
	 learners.
 
Data Summary
Results in both the in-class testing as well as the three 
surveys (Years 3-4, Years 5-6 and teachers) indicated 
similar patterns: students improved under low-
pressure, goal-focused game play.
Neurodiverse students in particular responded well to 
simplified layouts, dynamic animations, and structured 
progress feedback loops. Teachers indicated these 
tools not only facilitated academic concentration but 
enhanced students’ mood and collaboration between 
groups. This suggests that design plays an important 
role in defining educational behaviour than content 
delivery alone.









Figure 4. GoMashMaths! All Adds Up!, Minus 
Madness and Plus or Plus or Minus Card and Board 
Games - User Testing in Action! 
These photos capture students testing the games and 
completing feedback surveys, which informed my app’s 
operational mechanics and highlighted the effectiveness 
of neurodesign principles in engaging students during 
gameplay.



















Students responded positively to motivational feedback. 
Quotes included:
“Everything was so fun, I want to play it again!”
“Hearing ‘You’re smashing it!’ made me want to keep 
going even when I got stuck.”
Teachers noticed high engagement even during end-
of-week lessons and improvement in students typically 
disengaged from maths.
 
Findings and Conclusions
User feedback demonstrated that neurodesign 
principles were successful in reducing cognitive load 
and improving motivation. The adaptive learning 
pathways supported diverse learning styles, and error-
friendly reinforcement encouraged persistence.
Terms such as cognitive scaffolding, neuroaesthetics, 
feedback loops, and adaptive learning were embedded 
in app logic and user interface.
 
Relevance and Impact of Results
GoSmashMaths! also holds potential for use in regional 
schools where access to tailored learning resources 
is limited. Because the app can be used offline, it 
supports equitable access and flexibility across diverse 
learning environments. Teachers in testing environments 
expressed interest in using it during small group 
rotations, intervention blocks, or as revision support  
for students with learning gaps. 
GoSmashMaths! is not just a game - it’s an invitation to 
rethink how maths can be taught. Traditional systems 
often reward speed and memorisation, which does not 
suit all students. This app takes the opposite approach: 
slowing things down, allowing mistakes, and rewarding 
persistence. Teachers have remarked that students 
using GoSmashMaths! games were more focused 
and less anxious, and the app’s flexibility will allow for 
individual, group, or classroom use. It can be used 
during independent learning sessions, as a warm-up,  
or for revision.
As the student designer of GoSmashMaths!, I learned 
how scientific thinking can extend beyond traditional 
labs. Working with Dr. Fiona Kerr (Neuroscientist) and 
Scott Xi (Developer), I saw how user feedback, research, 
and design all intersect. Gathering and analysing data 
helped me see how citizen-led research can solve real-
world problems - especially when driven by empathy, 
testing, and iteration. 

It was challenging but rewarding to take constructive 
criticism and turn it into something better. 
Translating the logic of a board game into an app taught 
me to think in systems, not just ideas, and I became 
more confident communicating with adults, asking 
for feedback, and standing behind my choices as a 
designer and researcher.
GoSmashMaths! also helped me learn about the 
power of citizen-led research. Gathering, analysing, 
and applying real-world data provided valuable 
insight into how end users shape the success of a 
product. It reinforced that scientific projects can come 
from students, and that educational innovation isn’t 
only a top-down process. The outcome has already 
prompted discussions with teachers around integrating 
GoSmashMaths! into differentiated classroom 
instruction, particularly for students with anxiety or 
learning differences.
The findings show that neurodesign offers a promising 
solution to engagement issues in STEM learning. 
GoSmashMaths! is applicable in both neurodiverse and 
mainstream classrooms and adaptable for use across 
various platforms and age groups.
By demonstrating how design and neuroscience can 
work together, this project provides a model for future 
educational resources in Australia and globally.
GoSmashMaths! does not just support individual 
learning - it offers a practical tool for schools seeking 
to address broader issues of engagement, anxiety, and 
curriculum equity.
Teachers who tested the prototype reported greater 
inclusion of neurodiverse learners, reduced behavioural 
disruptions during maths sessions, and increased 
willingness among students to collaborate.
This project has already prompted conversations within 
participating schools about how educational technology 
grounded in neuroscience can be incorporated into Tier 
2 intervention, catch-up programs, and broader school 
wellbeing strategies.
 

Metric Percentage/Feedback

Engagement (Years 3–4) 92% found the games fun and engaging.

Engagement (Years 5–6) 100% found the games fun and engaging.

Accessibility (Rules easy to follow) 87% (Years 3–4), 75% (Years 5–6).

Maths Anxiety Reduction 67% of students felt more confident in maths.

Interest in App Transition 89% of students supported the transition to a GoSmashMaths! app.

Data Summary (cont’d)



Future Directions
Before this project, I thought science was mainly about 
experiments in labs. But now I see it as a mindset - one 
that can be used in design, education, and empathy-
driven problem solving. This project helped me see how 
creative thinking and evidence-based testing can go 
hand in hand.

•	 Because app development is complex and expensive, 	
	 my goal is to complete and launch GoSmashMaths! 	
	 in 2026, after I finish Year 12 later this year.

•	 February 2026 Launch: Final app release with updated 	
	 functionality.
•	 GoSmashScience! and GoSmashWords!: Neurodesign 
	 applied to STEM and literacy.
•	 AI-Personalisation: Scaffolding based on user data.
•	 Broader Testing: Inclusion of regional schools.
•	 Accessibility Additions: Voice navigation, haptic cues.

The neurodesign framework behind GoSmashMaths! 
is not limited to maths and numbers. Its success has 
encouraged the design of GoSmashScience! and 
GoSmashWords! - future tools aimed at tackling learning 
challenges in STEM and literacy.
Because the app is modular and adaptable, its 
scaffolded structure and visual design can be retooled for 
topics like fractions, algebra, ecosystems, grammar, or 
even critical thinking.
With voice navigation, haptic feedback, and offline 
usability, GoSmashMaths! can also serve students in 
remote, regional, and low-connectivity settings - making 
it a scalable tool for educational equity.
 
Visual Figures:
•	 Figures 1-3: Award-winning board game prototypes 	
	 (Appendix Pages 1-3)
•	 Figure 4: In-class user testing (Appendix Page 4)
•	 Figures 5-7: App landing page and game selection 	
	 screens
•	 Figure 8: Motivational animations and feedback loop 	
	 examples
•	 Figures 9-12: Sample gameplay flow and maths task 	
	 interaction
 
Sources and Appendices
A full set of visual, research, and interview appendices 
has been submitted as supporting material in a single 
PDF.
•	 Appendix A: Visual Figures (Pages 1-13)
•	 Appendix B: Google Survey Graphs and Written 	
	 Feedback (Pages 14-30)
•	 Appendix C: Student and Teacher Testing Responses 	
	 (Pages 31-64)
•	 Appendix D: Expert Interviews – Dr Fiona Kerr, 		
	 Rebecca Starling, etc. (Pages 65-102)
•	 Appendix E: Reference List (Page 107)

Conclusion
GoSmashMaths! demonstrates that young people can 
contribute to real scientific and educational progress. 
Through structured inquiry, cross-disciplinary thinking, 
and user-centred development, this project illustrates the 
power of citizen science not just to measure problems, 
but to creatively solve them. This experience has shown 
that design thinking - when backed by research and 
directed by feedback - can help break down barriers that 
many students face when learning mathematics.
GoSmashMaths! is a student-developed, research-driven 
app that shows how design psychology and citizen 
science can improve maths confidence. Its findings are 
both measurable and applicable and lay the foundation 
for future apps across STEM and education. 
With ongoing development and classroom integration, 
GoSmashMaths! has the potential to become a powerful 
tool in rethinking how young people learn - and feel 
-  about maths. And most importantly, helping to reduce 
maths anxiety in students.
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APPENDIX B
Google Survey Results 
70 Participants



Google Survey Stats 
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In-class User Testing Feedback
60 Students, 10 Teachers
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User Testing Feedback Forms
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APPENDIX D

Interviews with Experts  
and 
Professional Feedback



Dr Fiona Kerr, Neuroscientist and interviewee

From: Graeme Koehne gkoehne@icloud.com
Subject: Fwd: my response to Willem's designing of a math tool

Date: 22 October 2024 at 9:54 am
To: melinda OranjeCreative melinda@oranjecreative.com

Emeritus Professor Graeme Koehne AO 
BMusHons MMus DMus Adel HonDLitt UNE
Elder Conservatorium of Music 
University of Adelaide
T: 0438 819 004
E: gkoehne@me.com

Begin forwarded message:

From: Fiona Kerr <fiona@theneurotechinstitute.com>
Date: 17 September 2024 at 3:42:28 AM ACST
To: Graeme Koehne <gkoehne@icloud.com>, WILKÖ HOLDINGS <wilkoholdings@gmail.com>
Subject: my response to Willem's designing of a math tool

Hi Willem and Graeme, 

Please find attached my response to you Willem, and a couple of things I cut and pasted from the internet that may be of
interest to you.

Good luck with the assignment, and if you need to clarify anything let me know as I am now in situ and will be more able to
respond.

Kindest regards,
Fiona

Dr Fiona Kerr
Founder and CEO
fiona@theneurotechinstitute.com
www.theneurotechinstitute.com
Aldgate, South Australia
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Dr Fiona Kerr



Hi Willem,

At last I am in one place and can concentrate on giving you some information.

My qualifications and role
The first is to add my current job which I mentioned in the email to you – as the Director of 
MindChamps AIR (applied integrated research) I am specifically looking at the cognitive impact of 
technology and tools on learning and engagement vs excitement/distraction, related to encoding 
and retention,etc.

I have also just been made a fellow of ATSE, which is the Australian Academy of Technology, 
Science and Engineering for my work in the neurophysiology of human-human and human tech 
interaction.

Hopefully they will help as they are both particularly relevant, apart from founding NTI.

Info for the technological aid
I will outline the main things to think about when designing maths tools for neurodivergent 
students, the positives of such games / tools and also the negatives, and how to minimise them.

I have also found some lists that give good examples for you concerning design, and some 
examples of what are said to be good aids for you to look at.

The main things to think about.
Neurodivergent students will have widely individual needs – this can be:

·	 Sensory (ie visual, auditory, tactile, kinaesthetic)

·	 Trouble with executive function (which impacts organisation, planning, self regulation, problem 
solving - all changes how they will use a game)

·	 Where they are on skill range – from exceptional to struggling with foundational math 
concepts, number sense, abstract concepts (fractions, algebraic equations), symbolic 
representations, etc as well as problem solving.

·	 Executive function varies and impacts things like planning and self-regulation, which alters 
how long they will pay attention to an app or game activity.this also impacts problem solving 
as well as organisation of data and activities, impacting the management of maths tasks that 
need multiple steps or way to process the data.

·	 Although difficulty with social learning may not seem as relevant with mathematics tools, it 
becomes important if you are using them for collaborative activities, or to collect data for 
teachers or parents (which can be very useful in supporting them and tracking progress) or to 
help them ask for assistance.

A document created for my research by  
Dr Fiona Kerr, Neuroscientist and interviewee



The sort of things that help in design.
The needs are often summarized as requiring visual supports, providing structured instruction, 
individualizing learning experiences, attention management and support.  

If we take the design aspects one by one, visual supports and manipulatives include:

1)	 Visual representation of problem:
·	 This includes aids such as charts, diagrams, and other concrete representations such as this 

one from third space learning:

·	 grouping of information is also very helpful, and this along with visualisation is similar to the 
use of physical manipulatives in the classroom

·	 Colour coding often assists for the same reason

·	 These students are literal, so displaying the actual numbers can help – and concrete examples 
such as real world scenarios like baking or banking

·	 When the grade levels includes word problems, ensure the terms are explained as often the 
children are very literal  (ie a table is not a thing we eat at)



2)	  
 
Structured instruction

The way we ALL learn a concept is via encoding the basic building blocks, and then adding to 
each as we build up a large map of knowledge (fig 1)

If we miss one of the fundamental building blocks, then everything that hangs on that is also 
missed as we have nothing to anchor it to, so we end up with a blank that stops us fully grasping 
the concept unless we are taken right back to basics and the gap is filled in.



So, what this means here is:

·	 Break down concepts into smaller problems – this also helps to maintain attention and allows 
places for you to reward getting steps right!

·	 Decomposing the problem (such as addition) is needed twice as much with many 
neurodivergent students. 

·	 It minimises overwhelm and ensures each building block is absorbed

·	 The structure also helps with automating record keeping of how well the student is doing for 
parents and teacher to help.

·	 Incorporate a function that lists relevant math facts so that the student can easily refer to it 
whenever they need.

·	 Structuring in praise as often as possible keeps students motivated.

·	 Using multiple-choice format rather than yes or no questions can be helpful too.

3)	 Individualizing learning experiences

There is a need to maintain attention, especially if there are issues with concentration, self 
regulation, etc. Having the options of using different approaches in the technology will greatly 
enhance the useability and maintenance of attention in order for encoding of information to occur. 
This includes such things as:

·	 Building in options for multiple grade levels to be played at once. This allows the quicker 
students to ensure they have covered the steps and even skip ahead if needed so they don’t 
lose interest. 

·	 It also lets those taking longer to stop and take their time, and to repeat if necessary until they 
close that gap in foundational pieces of knowledge – critical with core knowledge elements. 

·	 Building in ways to practice and to test knowledge at each step is both useful and motivating, 
as well as letting them progress at their own pace. 

·	 Incorporating the student’s personal interest as options is a good design feature to include 
where possible (ie choosing animals, planes, or characters that are relevant to them in a 
game). If there is an option for the parent or teacher to identify the child’s interest and use it to 
assist teaching when they are young, that is also motivating.

·	 Ensure that the sessions or math problems don’t go for too long. A fairly commonly quoted 
time is 7 minutes for a problem (remember also that even adults become much less 
cognitively sharp when onscreen over 15 minutes).



4)	 Multisensory and interactive tools

·	 Adding to the former point, where possible design the technology tool so that the different 
learning styles (ie visual-spatial style) can be catered to by options that present the 
appropriate multimedia and options for interacting directly in different ways (ie gestures or 
hands-on activities for kinaesthetic learners, and appropriate levels of visual and auditory 
stimulation).

·	 Pairing visual and voice (verbal) instructions works 6 x better in non-neurodivergent 
children for encoding the information, and this is even greater for various kinds of 
neurodivergence

·	 Assistive technology - think of designing for those who’s fine motor skills aren’t as 
developed such as large buttons, or talking instructions for those with visual issues, etc.

5)	 Timing 

·	 Ensure that there is enough time between activities or steps for the student to absorb and 
encode the information – this is a common error both for games and in the classroom 
as adding new information too soon overwrites the information just given, or cognitively 
distracts the student so that new information is missed.

•	 A quick lesson in cognition of learning - After 30 seconds the neuron well reset 
without a repeat signal

•	 It then fades or gets transferred

•	 That is why to learn a concept, all critical bits of information need to be encoded

Here are the positives and negatives of using Interactive technology tools
As can be seen, interactive tools include visual representations, auditory feedback methods, 
interactive elements that suit the student and assistive technology design for those who need it. 
They can have many advantages if well designed, but also can be challenging, distracting and 
overwhelming, creating DISadvantage for the student if they are not appropriately designed or 
used. Here are the major positives and negatives of such maths tools:



Positives of these tools

·	 Many opportunities for success and positive reinforcement can be built in to the tools

·	 Problems can be broken down into their smaller parts for clear steps to be encoded

·	 Visual cues and prompts can be readily available, as well as concrete examples that help 
to capture the attention of the student

·	 The tools can be made to actively involve others where useful

·	 The ability for additional visual and hands on multi-modal instruction to be built into 
classroom activities that are reinforced by the technology tool is very useful

Negatives of these tools

·	 Distraction. Technology creates distraction which stops absorption for all humans, and in 
particular can be challenging for those with sensory issues as they overload such students 
as they can be too bright, too loud, too fast, too heavily decorated, etc. 

·	 Focus. They drop the ability for the student to focus, blocking the ability for absorbing and 
encoding, and disrupting the flow of breaking down a problem into its logical parts

·	 Pace. The fast pace of many tools can keep those who have exceptional knowledge 
engaged but increase the potential for leaving holes and gaps in the laying down of 
building blocks that ensure the next part of a concept can be added and encoded. 

·	 As above, it gets overwritten so the last piece is lost, or distracts so the next piece is not 
absorbed. 
 

Last word – will they use it????

Above are all of the technical aspects of math tool design.

However, when designing such tools, remember that they can be great but not used at all if the 
student is not willing to use it for non-technical reasons. The main ones ar:

Will it make them feel conspicuous? 

·	 this is a common issue for neurodivergent students who will not speak up or ask for help 
or want to be singled out or draw attention to themselves. Obvious assistant tools can put 
them off. 

Is it compatible with other technology and should it be? 

·	 this is commonly overlooked by app and tech designers. It may not be relevant that the 
tool interfaces with other tech, but think about whether it could be useful with other class 
activities

How easy is it to learn?

·	 The points we have discussed should help with this, but if it is too hard to early, many 
students (neurodivergent or not) will not persist, so take particular care in the initial stages 
of interaction.



Here is a final summary of the options to consider to cover the student’s challenges:

·	 explain the context of a math problem

·	 organise the information clearly

·	 order the operation logically

·	 identify relevant data and having it available to refer to where possible

·	 don’t assume knowledge of terms (assist with literal meaning of the words used)

·	 build in opportunities for immediate feedback, if possible with real time information on 
progress

·	 give explicit instruction, repetition and chunking up the information

·	 customizable use where it assists (pace, extra info available, abstract concept breakouts, 
multiple senses catered for) but also don’t overwhelm with choice. 

I hope this helps in your thinking about the design and use of the math tool – whenever I do this I 
spend a lot of time up front with the users and then get feedback regularly along the way so that I 
am clear on what the want and need as I go. 

Good luck, and great idea Willem!

Fiona



Here is some online info that may be of interest

10 Teacher-Recommended Math Apps and Online Tools

Whether you teach online or in person this fall, these digital math tools may come in handy for 
grades pre-K through 12.

By Emelina Minero

July 27, 2020

For some math teachers, digital tools that help students visualize math concepts like Desmos or 
websites that encourage mathematical discussion like Fraction Talks were already a part of their 
repertoire before the pandemic. But for other teachers, remote learning pushed them to explore 
math apps and online resources for the first time.

We spoke to hundreds of educators and sifted through more than 500 comments to hear about 
what math tools they found helpful and unhelpful during remote learning this spring, and which 
are making the cut to use in the new school year.

Start of newsletter promotion.

Announcing…The Intercom

Sign up for our indispensable weekly newsletter, featuring must-read articles on classroom 
management, SEL, student engagement, assessment—and much more—all tailored to your 
interests.

I want that!

End of newsletter promotion.

Math Skills Practice

A number of math apps and online tools can help students develop the necessary foundational 
understanding of arithmetic operations they’ll need as a baseline for more challenging math 
problems later on, math teachers told us.

To help younger students practice skills like counting, addition, and subtraction, Ashley 

A reference document created for my research by  
Dr Fiona Kerr, Neuroscientist and interviewee



Blackwelder, an elementary STEAM coordinator in South Carolina, highly recommends Moose 
Math, a free app for iPhones and iPads. In Moose Math, students play math games that earn 
them points to help build a town. Blackwelder says the format is easy for kids to navigate and 
great for short attention spans.

Curriculum and instructional designer Cassie Tabrizi recommended Happy Numbers (pre-K–grade 
5), a subscription-based website ($14.50 per student or $1,450 per site for first-time schools) that 
breaks down mathematical equations to help students build understanding of higher-order math 
concepts. To use it, students transform into a dinwosaur character and solve math problems 
to hatch dinosaur eggs. Tabrizi said that the website is helpful, but she recommends using it in 
moderation: It can feel tedious for students if they practice longer than 10 minutes a day.

Students fight monsters in the persona of a wizard in Prodigy (grades 1–8), a free game-based 
website (also available as an app for iPhone, iPad, iPod Touch, and Android). Prodigy is loved by 
kids, but less so by educators because it is more play based. Brittney Paige, a fifth-grade teacher 
in Seattle, says that even though it is more of a game, she likes that it automatically targets math 
concepts that students struggled with in its preassessment and tracks how much progress they 
make on target areas. Most teachers offer Prodigy as an option for students if they finish an 
assignment early.

Courtesy of Prodigy

After successfully answering a math problem, a student’s pet casts a spell in a battle.

Zearn (grades 1–5), a free, self-paced, web-based program aligned with Eureka Math—a free 
pre-K through 12 math curriculum—starts a typical lesson with fun warm-up activities, like adding 
up how many apples a cartoon fox eats, to engage students. As they work through the program, 
students complete timed arithmetic problems, watch instructional videos on new concepts, and 
solve practice problems. Shannon McGrath, an instructional coach in Western Springs, Illinois, 
says that Zearn is good “high-level, conceptual practice” and gives good feedback for both 
teachers and students, but can sometimes progress too slowly for kids who master concepts 
quickly.

Open Math Tasks



Open math tasks—problems that typically have more than one answer—help students develop 
a conceptual understanding of math rather than get hung up on memorizing facts, said math 
educators we talked to, who consistently mentioned three free websites to use for open math 
tasks.

Open Middle (pre-K–grade 12) leaves parts of an equation blank and asks students to fill them 
in to make it true. “I love Open Middle for remote learning, especially paired with a Google 
Jamboard,” says McGrath. “The problems inspire inquiry thinking, gamelike play, creativity, and 
perseverance.”

Courtesy of Mary Bourassa/Which One Doesn’t Belong

Using ‘Which One Doesn’t Belong?’ Mary Bourassa’s calculus students make a mathematical 
argument why each graph is the odd one out.

McGrath also likes Would You Rather Math (pre-K–grade 12) for community building. When using 
the site, students choose between two real-life examples—like a box of chocolates with five rows 
and 14 columns or a box of chocolates with seven rows and nine columns—and have to make a 
mathematical argument to validate their choice.

Which One Doesn’t Belong? (pre-K–grade 12), a similar site, showcases four shapes, numbers, or 
graphs and asks students to describe which one doesn’t belong, using math vocabulary. 



“This is great for opening a synchronous discussion, as it is considered a low-floor, high-ceiling 
task,” says Joseph Manfre, a math specialist for the Hawaii Department of Education. High 
school math teacher Mary Bourassa has her calculus students identify reasons why each graph 
in a set of four doesn’t belong by indicating graph characteristics like asymptotes and non-
differentiable points, and later has her students create their own WODB sets.

Rich Math Tasks

For rich math tasks—tasks that lend themselves to rigor, collaboration, and conceptual thinking—
math educators noted a couple of websites.

Courtesy of Bryan Penfound/Fraction Talks

Students use this image from Fraction Talks to practice adding and multiplying fractions. The 
bottom corner section represents ½ x ¼ = ⅛.

Fraction Talks (grades 1–12) is a website filled with images of shapes—triangles within triangles, 
for example—that encourages math discussions. Simply asking students, “What do you 
observe?” can prompt them to share what and how many shapes they notice, while asking “How 
many shapes are red or shaded?” encourages students to explore and understand fractions. 
Once students have a basic understanding of fractions, they can start to explore more complex 
concepts. By prompting students to look at subsections of a shape—and what fractions they 
created when combined—Bryan Penfound helped his seventh- and eighth-grade students to 
visualize adding and multiplying fractions.

Simulation Tools

According to math teachers, simulations, like manipulating an expression and seeing a change in 
a graph, are great tools to help students visualize math concepts.



Courtesy of Ashley Taplin

Ashley Taplin, a secondary math specialist, had her students graph how they felt during the first 
week of distance learning.

Applets—a simple code with a specific objective—were mentioned by a few teachers as a good 
resource. Emma Chiappetta’s statistics students use applets from RossmanChance.com to 
manipulate and identify sampling distribution patterns in graphs, for example. She creates a 
basic guide on how to use the applet with which values to change, and then asks questions 
to get students thinking critically about those patterns. Chiappetta also uses applets from 
the Massachusetts Institute of Technology for her linear algebra students.

Desmos (grades 6–12), a website with interactive math activities and a graphing calculator 
(also available as an app on iPhone, iPad, iPod Touch, and Android), is another free tool and a 
favorite among teachers, we heard. While social and emotional learning (SEL) and math may 
not seem to go hand in hand, teachers integrated SEL into math lessons using Desmos. In 
the first week of distance learning, Ashley Taplin, a secondary math specialist in San Antonio, 
Texas, had her students graph how they were feeling, for example. Taplin says she particularly 
loves that teachers can make their own activities—like this one about parabolas and this card 
sort, where students match cards with the name, corresponding equation, and correct graphical 
representation of a function. 



10 Best Math Tools for High School Students

In high school, the focus in math classes turns to college and career prep through advanced 
algebra, calculus, test practice, and lots of real-life problem-solving. Whether teachers need a 
tool to flip the classroom or one to engage students in collaboration, these apps and websites go 
above and beyond static math practice by offering the customization, tracking, and differentiation 
students need to be prepared for learning beyond high school. A few also focus on making math 
relevant, both to students’ future career paths and to social issues that’ll spark interest and 
discussion.

6 Mathematics Apps or Tools every Teacher must use in Classroom

FacebookWhatsAppLinkedInPinterestEmailTwitterShare

Teaching Mathematics could be a big challenge for educators as certain students are not 
endowed with mathematical, reasoning and critical thinking skills. In addition to this, a lot of 
students find Mathematics monotonous and irrelevant to real-world problems. Digital tools and 
applications can help teachers to make students discover the relevance of Mathematics in the 
real world and aid in teaching the topics and lessons in a manner that intrigues the students.



If you are one of those Mathematics teachers who are always on the hunt for finding the best 
tools and methods to help students with their math work then we have got you covered. We 
understand your struggle and have come up with a list of apps that you can use to make 



your math sessions interesting, innovative and fun for your kids. To find out the relevant apps, 
upEducators – A Google for Educators Partner Company- has collected feedback from hundreds 
of Mathematics teachers and has done research on many Digital Tools like the total number of 
downloads, and ranking of the App on the Play Store, traffic on their website and other factors. 
Based on the research here are the 6 best apps that can be used for teaching Maths.

·	 Geogebra

Geogebra is a free and easily accessible tool that Math teachers can use in their classroom as 
well as in virtual classes to make Math interactive and interesting. It is a dynamic software that 
integrates Algebra, Geometry, Graphs, Statistics, Calculus, and spreadsheets in an easy-to-
use pack. It helps students to visualise and manipulate numbers. Geogebra is absolutely free of 
charge and available on any device. 

Useful Geogebra Features for Teachers: 

Geogebra has become the leader in providing Mathematics software supporting Science, 
Technology, Engineering and Mathematics (STEM) education across the world. 
GeoGebra includes a symbolic calculator. It allows you to solve equations and do derivatives and 
integrals.

·	 Interactive geometry environment(2D and 3D) – Geogebra can replace a graphic calculator 
for drawing the curves of functions.

·	 Built-in Spreadsheet – Helps to copy data from any external spreadsheets and create 
charts such as histograms and use them for statistical analysis

·	 EquatIO

EquatIO is an easily accessible google extension to make learning Mathematics easier, especially 
with difficult stuff like equations, formulas etc. It is an editor and can be used for google docs, 
sheets, forms, slides and drawings. Teachers sometimes find it a bit difficult to use equations or 
formulas while creating tests or quizzes, hence this is your go-to! You just have to sign in to your 
Google account and look for this extension.

Useful EquatIO Features for Teachers:

Helps teachers and students in creating Maths and Science equations by simply typing the 
problems into the editor. Use predictive texts to insert mathematical problems and expressions 
like fractions, formulae, symbols and even exponents.

·	 Graph Editor – Graphs are an important part of various mathematical concepts and topics 
like geometry and statistics. Teachers can use EquatiO to create and insert multiple 
graphs, tables, charts and other such components digitally.



·	 Voice Recognition – Teachers and students can use EquatiO to create mathematical 
problems using the speech input feature. This feature comes in handy for comfortable 
teaching and also aids visually-impaired students to learn mathematics with ease.

·	 Jamboard

Teaching and learning math become a tad easier using this app. It is a virtual whiteboard that can 
easily be used as it has access to pen tools. Teachers can post the sums on there, while students 
can also solve the sums or work out their problems. Jamboard can be used in Microsoft Teams 
and Google classrooms. The users can collaborate with fellow Jamboard users as well.

Useful Jamboard Features for Teachers: 

Educators will get access to a wide community of learners who are already connected with 
Unacademy. Teach with flexibility and get the complete authority to create and share your lesson 
plans on the Unacademy learning platform.

·	 Share Quizzes – Some teachers love quizzing but there are only limited digital tools that 
can make online quizzing a seamless experience. Google Jamboard is a tool that can be 
used by teachers to make students collaborate on quizzes and assignments. 

·	 Add Charts, Graphs and Images for better learning – Teachers can use the Jamboard 
application to insert images, graphs and diagrams into a document or a video lecture. 
These visual aids can help in enhancing the learning experience in a Mathematic class.



·	 Google Earth

Not many students like Math, so we get why Math teachers find it difficult to convince kids to 
learn Mathematics. Math is useful in everyday life and this app helps kids between grades 5 to 10 
to learn lessons from the textbook with real-life examples. For instance, formulas for calculating 
distance or measurements of stuff that we learn in Geometry. Google Earth helps calculate using 
3D images.

Useful Google Earth Features for Teachers :

·	 Learning About Shapes – Have you ever noticed the shapes displayed over various 
locations when you try to find an address on Google Earth? This feature can be used to 
make young students familiar with different shapes. Click on different shapes and let the 
students learn along.

·	 Find Real-World Problems – What’s the best way to teach Mathematics lessons than using 
real-world problems? Using real-world problems can make the subject and topics more 
relatable to students who are usually disinterested in learning Mathematics. Teachers can 
integrate Geometrical concepts like distance and measurements and ask students to learn 
these concepts based on real-life problems.

·	 Webquest – Google Earth has an in-built Webquest feature that allows students to plan a 
virtual road trip and helps them in learning various concepts by asking them to calculate 
costs, speed and time for the trip.

·	 Nearpod for Simulation

Nearpod helps make boring Math class turn into a fun class by incorporating slide-based 
lessons, and game-based activities for an engaging and productive session. It is a presentation 
tool that provides data through activities to help teachers view the student’s responses. Nearpod 
is available on the play store or cloud and can be used on any device.

Useful Nearpods Features for Teachers: 

·	 Research-based instructional models – The lesson plans and sequences using Nearpods 
are designed with proper research-based models. The models like GRR and 5E are used in 
developing the instructional models in the Nearpods applications.

·	 Real-world problem solving – Virtual Reality tools and other such tech is used in Nearpods 
to enable learning with real-world problems. Mathematics can only be made fun and 
interesting by making students relate it to real-world problems.



·	 Learning through gamification – Teachers can use the Nearpod application and extension 
to gamify the learning experience. Students these days are into gaming and if this 
important part of their everyday lives can be integrated into the classroom lessons then it 
will help in enhancing the overall learning experience.

·	 Microsoft Math Solver

This is an entry-level learning tool that helps teachers and students solve Math and science 
problems. Initially developed for windows, it is now available on the web and also mobile devices 
and is free of cost. This application available for Android, web and iOs provides free step-by-
step solutions to mathematical concepts like Pre- Algebra, Algebra, Calculus, and Trigonometry. 
Here are some of the topics covered by this application that can help teachers to make learning 
Mathematics easy and interesting.



Integrating tech and applications into teaching mathematics could be a game-changer for a lot 
of teachers. These applications, add-ons and tools can help teachers to make Mathematics 
interesting and even help students to develop a life-long love for the subject. 

Teachers who are comfortable with self-paced learning can become tech-savvy and learn to 
use these applications and tools with the help of Youtube. But if you are looking for a live and 
interactive course to learn digital tools and applications for teaching, then upEducators offers 
courses designed for educators. The Google Certified Educators course, Microsoft Certified 
Educators Course or Coding Course for Educators can help teachers become tec-savvy and 
learn educational technology to teach not only Maths but all subjects using technology

Math Apps

These free apps are based on the visual models featured in Bridges in Mathematics. Apps are 
available in multiple versions: a web app for all modern browsers, and downloadable versions for 
specific operating systems and devices (such as Apple iOS for iPad).

Fractions

Represent fractions with denominators from 1 to 100 with circle and bar models.

Geoboard

Stretch virtual bands around pegs to form line segments and polygons. 

Learn more



Math Clock

Explore time, fractions, and more on virtual clocks with geared or free-moving hands. 

Math Vocabulary Cards

Deepen understanding of key terms in mathematics with written and visual definitions.

Money Pieces

Visualize money values and relationships with U.S. currency and money value pieces.

Number Chart

Count, explore number patterns, or create your own grid with fractions, decimals, and more.



Number Frames

Represent numbers by placing counters inside of five-, ten-, double ten-, and custom frames.

Number Line

Visualize and work with numbers in sequence on a virtual number line with or without tick marks. 

Number Pieces

Use virtual base ten pieces to represent and work with multi-digit numbers.

Number Rack

Slide beads to show and work with numbers and think in groups of 5s and 10s. 



Partial Product Finder

Partial Product Finder allows multiplication combinations to be represented as a rectangle, or 
array, with dimensions that match the combination.

Pattern Shapes

Explore counting, geometry, fractions, and more with a set of virtual pattern blocks.

Whiteboard App

Solve problems and explain your thinking in a digital math workspace.

Top 10 Most Popular Maths Teaching Aids for Kids

24/11/2023

Maths is a core subject that’s the backbone of various aspects of primary, secondary and tertiary 
education. It’s not just about numbers and equations — it involves the essential skills of logical 
reasoning, problem-solving and the ability to think in abstract terms. These are essential skills for 
children to carry throughout their lives as they grow up and enter the workplace.

To many young learners, maths can appear daunting and dry to learn. That’s where we at Tutoring 
For Excellence step in. We believe learning maths can be engaging and fun. The best way for kids 
to learn a subject such as mathematics is to make it as tangible as possible.

Using the right teaching aids can make a world of difference and transform the way that kids 
learn math. Over time, these aids have evolved through curriculum development. They are now 
highly effective and integral pieces of equipment that teachers and tutors use to support children 
in their learning of new mathematical concepts.

Here are the ten most popular maths teaching aids that we’ve found resonate with kids and 
support their educational journey.



Top 10 most popular maths teaching aids for kids

1.MAB wooden prisms

The iconic MAB wooden prisms, columns and blocks bring the decimal to life. These blocks, 
representing units, tens, hundreds and thousands, allow children to construct and deconstruct 
numbers physically for different maths problems. They can build a number and see the difference 
between 10 and 100, which can be an ‘aha’ moment for many young learners.

For processes such as subtraction, they are an excellent way to practice borrowing and 
paying back. Children who struggle with visualising numbers and problems can continue to 
use physical items to assist with their counting early into high school, including place value 
cards, matchsticks, buttons, ping pong balls and corks. This tactile process lays a foundational 
understanding of place value, a critical building block for all future math endeavours.

2.Online and worksheet resources

Whether you are a teacher, parent or tutor, having some ready-made worksheets can be a 



great starting point for lessons. Online platforms and worksheets offer unlimited practice and 
immediate feedback tailored to each child’s learning pace.

After all, each child has their own unique, preferred learning style. Whether students are visual 
learners and need drawings of shapes, graphs, diagrams or symbols to understand concepts or 
reading/writing learners who need a concept broken down to understand it, auditory learners who 
would benefit from having you read the sheet aloud to them, or kinaesthetic learners who learn 
using their senses, like touching blocks to recognise their shape.

Interactive games make learning feel like play, and printable worksheets allow for the repetition 
students may need to master a concept. The TES website has resources for all primary-based 
subjects, but the maths sheets are particularly useful. Worksheets cater to traditional practice and 
can easily integrate into any curriculum.

3.Food as teaching aids

Never underestimate the power of food to teach math. For many students, fractions can be pretty 
difficult to grasp. However, when you get a favourite food, such as pizza or cake involved, things 
usually become much clearer. They are great visual representations of fractions thanks to their 
shape and are excellent mathematical aids for learning about and practising creating fractions.

Pizza slices offer a delicious way to understand fractions and percentages. When children divide 
a cake or a pie, they explore division, fractions and the idea of parts of a whole in a tangible and, 
let’s admit, tasty way. Sharing treats in this way can introduce concepts of fairness and equality 
alongside the math lesson, serving up life lessons alongside numeracy skills.

4.Time-telling tools



Clock dials, stopwatches and sand timers are not just for tracking the minutes until recess. They 
teach time-telling and introduce children to the broader concepts of time management and the 
basics of time measurement. These aids help make the abstract idea of time more concrete.

Telling time with analogue clocks, as well as counting and subtracting timings, can be a much-
needed skill for various other mathematical problems, such as problem-solving. It is also an 
essential life skill.

5.Geometry tools

Protractors, set squares and compasses are the physical tools that introduce children to the 
precision of geometry. They learn to draw and measure angles, create perfect circles and 
understand the relationships between different geometric shapes. These tools not only help with 
visualising and constructing shapes but also with improving fine motor skills. These aids are 
essential classroom kits for students entering into a high school math environment.

6. 2D and 3D shapes with blocks



Using blocks to build 2D and 3D shapes bridges the gap between the flat world of paper and 
the three-dimensional world we live in. Handling cubes, pyramids and spheres can help children 
understand the properties of these shapes — from the number of edges and vertices to how 
shapes can fit together and interact with each other. These aids also allow students to use 
the shapes to problem-solve area puzzles, create and break down patterns and learn about 
symmetry and classification.

7. Pretend money

One of the most important real-world application skills in mathematics is the use of money. Sure, 
kids know what it is. They have probably seen it and perhaps earned their own, but can they 
count it, use it in problems and sort it?

Pretend money is a classic educational tool — and for good reason. It teaches basic arithmetic, 
yes, but it also introduces the fundamental principles of economics — spending, saving and the 
value of goods and services. Children love playing shop, and as they do, they absorb lessons 
about money management that will serve them for life. The tangible effect of this teaching aid 



means that students can easily address money problems in the classroom with visual reminders 
of the real thing.

8. Dice, cards, counters and spinners

Probability plays mostly into the skill of problem-solving. Many students need help with this 
mathematical skill as there is much innate knowledge and natural ability linked to its mastery. 
Dice, cards, spinners and the like are interactive and engaging math aids to get children involved 
in learning about probability, chance, number patterns and statistics and take the learning out of 
textbooks and into children’s hands. They are great for teaching probability and basic operations. 
Through games, these aids develop a child’s ability to predict outcomes, understand random 
events, and even strategise, all within the realm of fun.

9. Trundle wheel, and metre ruler

After a long day in the classroom, there’s nothing more exciting for a child than to spend time 
outside — and not just for lunchtime! The trundle wheel and metre ruler help children make the 
leap from small, tangible measurements to understanding larger distances and the concept of 



scale. Walking with a trundle wheel to measure the length of a playground imprints the idea of 
metres and kilometres in a child’s mind more effectively than any diagram could.

10. Beakers, funnels, cylinders, scales and weights

Beakers, funnels, cylinders, scales and weights take maths off the page and into the lab. They 
introduce the ideas of volume and weight, and when children use them to conduct simple 
experiments, they learn measurement, cause and effect and even the basics of the scientific 
method. Being able to see the elements of the question, such as the volume of water, supports 
their understanding of not just calculating the answer but also understanding the parameters of it.

Assistive technology for math
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When kids and adults have trouble with math, assistive technology (AT) can offer a lot of support. 
Many AT tools for math — like calculators — are common, inexpensive, and easy to get. Others 
are lesser known, but can be just as useful.

Use this guide to learn about what tools are available, and where to get them.

Dive deeper

Types of assistive technology tools for math

Here are some of the most helpful AT tools for math.

Calculators can help solve math problems, both simple and complex. Most people know about 
basic electronic calculators. But kids who struggle with math may prefer calculators that have 
buttons with large numbers and symbols. There are many kinds of calculators, from graphing 
calculators to computer apps. Some can even solve equations with variables.

Math notation tools let you write or type out the special symbols and numbers used for math 
equations. For example, symbols like ± √ + − ∑ %. Writing out equations by hand can be 
challenging for people who have trouble writing numbers and symbols. And most traditional word 
processors aren’t great at handling math symbols.

Graph paper has a grid that makes it easier to line up numbers and symbols in math problems. 
That’s important when keeping track of things like place value. Students often write on traditional 
graph paper with a pencil. Some may prefer graph paper that has large squares. There’s also 
digital graph paper.

Graphing tools help with graphing the path created by an equation. For example, graphing a 
parabola. Students who take algebra or calculus can use these tools to solve graphing problems.

Drawing tools help with drawing lines, shapes, angles, and other geometric features. Traditional 
classroom tools like rulers, stencils, and protractors can help with drawing. There also are 
specific computer programs for drawing. Students who study geometry or trigonometry may find 
them helpful.

Equation-solving tools are digital tools that help students work with equations. Unlike calculators, 
equation-solving tools don’t solve a problem. They help students figure out how to solve a 
problem. For example, an equation-solving tool can help them figure out how to solve for x in 
3 + x = 11.

Manipulatives are objects that let you solve math problems in alternative ways. They can also 
illustrate math concepts. A classic example is the number line. You can use a number line to add 
or subtract numbers without having to write down any numbers or symbols. Another example is 
an abacus, which lets you do calculations by moving beads. Manipulatives can also be virtual 
objects on a computer.

Graphic organizers help break down and lay out the steps for solving math problems. For 
instance, a graphic organizer for a word problem may have spaces for writing and keeping track 
of important numbers. Graphic organizers can be digital or pen and paper.

Text-to-speech (TTS) reads aloud numbers and calculations. When used for math, TTS is often 
combined with other tools, like a talking calculator.

Dictation lets you write out math problems by speaking. Like TTS, dictation can be combined 
with other AT tools for math. For instance, math notation tools sometimes allow for dictating 
equations.



Some families worry that using a tool like a calculator will prevent kids from learning math. 
However, experts say math AT tools may help kids improve math skills, as long as they aren’t 
overused.

Where to get assistive technology for math

There are many ways to get AT tools for math. You can find traditional “low-tech” classroom 
tools, like rulers, basic calculators, and graph paper at a school supply store. These stores may 
also sell calculators with large numbers and symbols, and graph paper with large squares. The 
school might provide these tools, too.

The school may also provide tools like number lines and blocks. But you can also buy them 
online or even make your own.

Today, many AT tools for math are being used on different computer platforms:

·	 Desktop and laptop computers: Most computers have built-in AT options like calculators. 
You can try out software programs to help kids with math.

·	 Mobile devices (like tablets and smartphones): Mobile devices also have built-in AT. And 
you can add math tools to mobile devices with apps.

Consider these questions when choosing AT tools. Learn ways to tell if an AT tool is not effective 
for you. And get tips on how to learn to use an AT tool.

\



Inteview Questions for Dr Fiona Kerr

Interview Questions for Neuroscientist Dr Fiona Kerr, Founder and CEO of The NeuroTech 
Institute

Questions on general Neuroscience and Neurodiversity:

Can you explain how neuroplasticity works and its significance in the development of 
neurodiverse individuals?

What are some of the latest findings in neuroscience that could impact how we educate 
neurodiverse students?

How does the brain of a neurodiverse individual differ in its processing of information 
compared to a neurotypical brain?

What role does sensory processing play in the experiences of neurodiverse individuals, and 
how can we accommodate this in educational settings?

Can you discuss the potential impact of neurodesign on learning, particularly for neurodiverse 
students?

Specific to GoSmashMaths! and Educational Tools:

From a neuroscientific perspective, how might a tool like GoSmashMaths! benefit neurodiverse 
students in learning mathematics?

What cognitive or emotional challenges might neurodiverse students face when interacting 
with educational tools, and how can these be mitigated?

How important is it to integrate feedback and progress tracking in educational tools for 
neurodiverse students? What does the neuroscience say?

In your view, how can educators and designers best apply neuroscientific principles to create 
more effective learning tools for neurodiverse students?

What future developments in neuroscience do you think will most significantly influence how 
we approach education for neurodiverse learners?

Interview with Dr Fiona Kerr



Rebecca Starling Consultancy - Systemic Consultant 

https://www.rebeccastarlingconsultancy.com

Some blurb from the website for your context….. 

‘In an era when understanding and celebrating neurodiversity in organisations, education and 
families is important, Rebecca crafts her consultancy as a sounding board to reframe problems 
and provide feedback about challenges that are unique to the context, individual and team.

By utilising a systemic framework, she helps identify the neurobiological drivers of behaviour, 
discuss solutions to complex problems and how to create psychologically safe environments’ 

Dear Willem, 

I no longer work as a teacher in a classroom as such but can share refection’s from my 20+ years 
of educating in the school context. Part of my work now as a consultant is with school leaders, 
educators and families (and as a family therapist) to be able to identify diverse developmental 
profiles and apply appropriate strategies. This is so that all the stakeholders around the child/
teen will respond to ‘behaviour’ in a way that enables the young person to experience autonomy 
and manage their own learning. My hybrid consultancy has many touch points, because I believe 
that ‘no man is an island’, and we are in fact a ‘dance of parts’. In this way I am helping people 
to see and understand the ecosystems they operate within, and understand their role and their 
relationship within it, so they can find true belonging, a real purpose and success, both within 
themselves and with the people they interact with. 

Willem’s Questions: 

1.	 Can you describe the different types of neurodiversity you encounter in your 
classroom?

Autism Spectrum Disorder (ASD) 
*I specialise in a particular profile of ASD-Pathological Demand Disorder (PDA) 
Attention deficit hyperactivity disorder ADHD
Dyslexia
Dysgraphia 
Dysgraphia
Dyspraxia
Sensory Processing Disorder 
Tourettes syndrome
Obsessive Compulsive Disorder
Anxiety disorders 

2.	  What are some of the most effective teaching strategies you’ve found for supporting 
neurodiverse students? How do you adapt your teaching methods to meet the needs 
of students with different neurodiverse conditions? As teachers we have sets of 
standards that must be adhered to when considering all of our students, including those we 
understand to be neurodivergent. Therefore, our teaching strategies must firstly be based 
in the real understanding of student’s physical, social and intellectual development and 
characteristics to improve their learning. We will aim establish and implement inclusive and 
positive interactions to engage and support all students in the classroom activities. Because 
each learner has a unique set of needs, strategies will differ contextually. I would always 
begin with asking myself a set of questions which are guided around the idea that I want to 
engage their attention and sustain it, so that they can learn  
(and be emotionally safe getting there).  
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For example: 

Is there difficulty around sustained attention?

Is there a certain cognitive flexibility that I can partner with. Often those with ASD have 
unique and innovative way to problem solve.

Is how I am teaching an efficient way to maximise their working memory?

Is there an existing frustration/ lack of tolerance around the way we are approaching the 
curriculum? 

Is the neurodiverse learner responsive to the kinds of way I am giving feedback? How can I 
do this differently? Are there other modems I could explore? 

Do I need to engage in reciprocal teaching strategies? 

Have I modelled thinking adequately? Can I employ digital technologies to partner with this? 

Have I privileged review/repetition for transfer? 

Could I help the neurodiverse student’s executive functioning with Graphic Organisers?

Have I considered the neurodiverse learner responsibility/authority & the wider system? 
Can I partner with the wider system to strengthen the learning? Who is on their team?  

Currency? Have I pinpointed the neurodiverse learner’s currency? Their giftings? Their 
genius? 

Gain? Are we gaining? This is an important part of learning and development. We must be 
earning or learning to develop well. 

Have I considered the presence of anxiety? How can we manage this down? 

(Anxiety interferes with clear thinking and learning) 

3.	 What role does neurodesign play in your classroom, if at all? 

My belief around play is that it is an integral part of learning for life. I would include play in 
most learning sessions considering the principles from neuroscience. For example, that 
that all learners need to feel safe and capable and engaged. I know that play mitigates 
and manages down anxiety around learning, and it increases engagement & motivation. It 
releases the motivation molecule dopamine! 
Further, I recognise that collaboration is developmentally mandatory for young people 
because it creates community inclusion, norms of how we work together, & social skills, 
addressing inequalities that come with neurodiversity. 

4.	 Can you share a success story where a neurodiverse student excelled because of a 
particular teaching method? 

When I work out how to reduce unneeded cognitive load for a learner, hook into their 
interests, genius and valuable prior knowledge, and provide real ways in which they can 
show their newly acquired knowledge, then we have success. We celebrate! 



5.	 What are some of the biggest challenges you face when teaching neurodiverse 
students? 
Making sure that I am constantly considering any ‘challenging or unhelpful behaviour’ as a 
communication of a need. Therefore, I will always be looking through the lens of the learner 
in terms of the environment, their social/emotional world, their sensory world, their motor 
world, their unique learning profile. This takes the determination of planning adequately and 
constantly reviewing supports or adjustments to suit an ever-changing development. 

6.	 How do you collaborate with parents and caregivers to support neurodiverse 
students? 
I privilege regular and intentional communication. Partnering with the parent/caregiver 
system is paramount to my practice. I believe that the school is an extension of the home. 

7.	 What tools or resources have you found most helpful in teaching neurodiverse 
children?

Positive Partnerships who provide ongoing strategies and support.  
https://www.positivepartnerships.com.au/

Inclusive School Communities 
https://inclusiveschoolcommunities.org.au/

Universal Design Learning – 
https://www.cast.org/impact/universal-design-for-learning-udl

“UDL is really recognizing that one size fits all does not work.”
Universal Design for Learning (UDL) is more than just an educational framework; it’s a 
powerful belief in the potential of every student to achieve high levels of learning. Rooted 
in neuroscience research and supported by numerous federal laws and the United 
Nations Convention on the Rights of Persons with Disabilities, UDL is recognized as 
best practice for teaching in inclusive environments. The essence of UDL lies in creating 
the right conditions for learning and ensuring that instructional methods are applied 
intentionally to benefit all learners. As Article 2 of the Convention outlines, universal 
design involves crafting products, environments, programs, and services to be universally 
usable, maximizing usability for everyone without the need for adaptations or specialized 
designs. This commitment reflects a broader vision where educational practices and 
environments are designed to accommodate everyone’s learning needs without constant 
accommodations and modifications.

8.	 How do you measure progress and success for neurodiverse students, considering 
their unique learning needs?

	 Teachers will use Individual Learning Plans to outline the personalised learning goals, 		
	 adjustments and supports. We review these often as a teaching/support team to make sure 	
	 we are experiencing progress and success. 

9.	 What advice would you give to future educators who will be working with 
neurodiverse students? 

Focus firstly on the strengths and capabilities! What a gift a different mind can bring! 

Close knowledge of our neurodiverse learner builds the
capacity to know what their underlying needs are.  



Challenge the word ‘disorder’. There is nothing disordered about their brain… it is a 
celebration of difference. 

One of my favourite quotes to share with other educators and parents… 

Identifying as neurodivergent isn’t just another label; it’s also an identity, it’s a reclamation, 
it’s a song. When we call ourselves neurodivergent, we are reclaiming our differences 
that society calls abnormal or wrong. When we call ourselves neurodivergent, we are 
challenging you to consider what ‘normal’ actually means and perhaps even realize that 
maybe our normal isn’t your normal. When we call ourselves neurodivergent, we are 
rejecting the concept of disorders.” 
― Sonny Jane Wise, We’re All Neurodiverse  LOVE THIS!!!!!!!!!!

QUESTIONS ABOUT GOSMASHMATHS! 

10.	How do you think the concept of GoSmashMaths! aligns with the needs of 
neurodiverse learners? 
The key areas that you have identified as potential focus for adjustment are key areas that 
every teacher would consider reasonable adjustments. 
For example, 
Concrete to abstract tools  
Visual-spatial reasoning enhancements 
Problem solving scaffolds
Techniques for building number sense
Tools for understanding abstract concepts
Remediation resources for learners that are finding it difficult – including ESO’s and 
inclusive ed team 

11.	What do you believe are the key elements that make GoSmashMaths! an engaging 
and effective tool for teaching math? 
** face-to-face interview coming

12.	In what ways do you think GoSmashMaths! can help reduce math anxiety among 
neurodiverse students? 
Through the element of play and collaboration. 

Questions about GoSmashMaths! as a Board Game: 
13.	How do you think the physical, tactile elements of GoSmashMaths! as a board game 

benefit neurodiverse students?
As a teacher, I would aim to include the physical and tactile elements in most of my lessons 
so that all learners would have a chance to be ‘hooked in’ and ‘engaged. I know that these 
elements enhance engagement and attention for longer.
They engage students in applying fine and gross motor skills.
They allow the student to experience sensory feedback and the experience of co-regulation 
with the educator.
The physical and tactile elements of the board game will provide a means for collaboration 
to be learned and the application of important social skills.
New ways of problem solving through the board that may include the neurodiverse 
innovative and unique perspectives. For example, 
A visual tool to acknowledge both success and failure - and that failure is an important way 
to learn new things!!



14.	Do you believe that a competitive element in GoSmashMaths! is helpful or potentially 
stressful for neurodiverse students?
It depends on the unique profile of the neurodiverse learner. Some would find it beneficial, 
and some perhaps may need support in accessing it… for example in increasing their 
tolerance for the demand of losing. 

15.	Questions about GoSmashMaths! as an App: How might the digital format of 
GoSmashMaths! as an app offer unique advantages over the board game version for 
neurodiverse learners? 
I have experienced many neurodiverse learners being insightful digital leaders in our 
classes. They have taught me much!!! It may be an excellent opportunity for leadership and 
guiding their ‘neurotypical’ friends into new learning. 

16.	How important is it to include progress tracking or feedback mechanisms in the 
GoSmashMaths! app to help neurodiverse students and their teachers?

Feedback is a crucial element of any learning. We as teachers talk about the importance of 
learning cycles- and the feedback plays an integral role in this. We are also bound by The 
Australian Professional Standards for Teachers. This is what they say about it… 

https://www.aitsl.edu.au/docs/default-source/research-evidence/spotlight/feedback.
pdf?sfvrsn=cb2eec3c_14

The research is clear: improving feedback practices can significantly improve student 
learning and the quality of teaching in classrooms. 

Effective feedback practices provide the bridge between assessment and learning. High 
quality feedback can improve student learning by as much as eight months. There’s a 
strong evidence base behind the impact of feedback. It is a cost-effective approach to 
enhancing student outcomes and it can be implemented in any education context. 

Teaching and learning activities, including formative and summative assessments, provide 
opportunities for teachers to gather evidence about students’ progress. This informs teacher 
feedback to students about their learning and what they need to do next to move forward. 

The evidence also provides feedback to teachers, allowing them to evaluate and, if 
necessary, adapt or change strategies to ensure they are meeting the learning needs of 
their students. 

The Australian Professional Standards for Teachers make clear that teachers at all career 
stages are expected to be able to assess student learning and to provide feedback to 
students on their learning. 

Australian and international research can assist educators, especially school leaders and 
teachers, to understand the role of feedback in learning and to take action to improve the 
way feedback is used in classrooms. 



Inteview Questions for Rebecca Starling

1.	 Can you describe the different types of neurodiversity you encounter in your classroom?
2.	 What are some of the most effective teaching strategies you’ve found for supporting 		
	 neurodiverse students? How do you adapt your teaching methods to meet the needs of 	
	 students with different neurodiverse conditions? 
3.	 What role does neurodesign play in your classroom, if at all? 
4.	 Can you share a success story where a neurodiverse student excelled because of a 		
	 particular teaching method? 
5.	 What are some of the biggest challenges you face when teaching neurodiverse students? 
6.	 How do you collaborate with parents and caregivers to support neurodiverse students? 
7.	 What tools or resources have you found most helpful in teaching neurodiverse children?
8.	 How do you measure progress and success for neurodiverse students, considering their 	
	 unique learning needs?
9.	 What advice would you give to future educators who will be working with neurodiverse 	
	 students? 

Questions about GoSmashMaths! 
10. How do you think the concept of GoSmashMaths! aligns with the needs of neurodiverse 	
	 learners? 
11. What do you believe are the key elements that make GoSmashMaths! an engaging and 	
	 effective tool for teaching math? 
12. In what ways do you think GoSmashMaths! can help reduce math anxiety among 		
	 neurodiverse students? 

Questions about GoSmashMaths! as a Board Game: 
13. How do you think the physical, tactile elements of GoSmashMaths! as a board game 		
	 benefit neurodiverse students?
14. Do you believe that a competitive element in GoSmashMaths! is helpful or potentially 		
	 stressful for neurodiverse students?
15. Questions about GoSmashMaths! as an App: How might the digital format of 			 
	 GoSmashMaths! as an app offer unique advantages over the board game version for 		
	 neurodiverse learners? 
16. How important is it to include progress tracking or feedback mechanisms in the 		
	 GoSmashMaths! app to help neurodiverse students and their teachers?
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Inteview Questions for Scott Xi

Interview Questions for App and UX Designer Scott Xi

General Questions about Design & UX:
How do you approach designing for inclusivity, particularly when considering neurodiverse 
users?

What principles of neurodesign do you think are most important when developing educational 
apps?

How do you balance aesthetics with functionality to ensure that the app is both engaging and 
easy to navigate for neurodiverse users?

Can you share a previous project where neurodesign played a key role in shaping the user 
experience?

How do you incorporate user feedback, especially from neurodiverse learners, into your design 
process?

Specific to GoSmashMaths! App:

How do you envision the app version of GoSmashMaths! engaging neurodiverse learners in a 
way that traditional tools might not?

What features or design elements in GoSmashMaths! will specifically cater to reducing 
cognitive load and enhancing user engagement for neurodiverse students?

Can you describe the challenges in adapting a physical board game into a digital app, 
particularly for neurodiverse users? How do you overcome these challenges?

How important is the app’s interface design in facilitating smooth transitions between different 
types of math activities?

What role do interactive elements like animations or sound feedback play in reinforcing 
learning for neurodiverse students?

Technical & IT-related Questions:
What tools or platforms are you using to ensure the app is accessible to users with different 
neurodiverse conditions (e.g., dyslexia-friendly fonts, sensory-friendly designs)?

How does the backend development ensure that the app runs efficiently across devices while 
maintaining all necessary features?

What strategies are in place for user data collection (e.g., progress tracking) to provide useful 
feedback to students and teachers while ensuring privacy and security?

How do you integrate features like progress tracking or customisation into the GoSmashMaths! 
app to enhance both engagement and personalised learning?

How do you anticipate the app scaling, and what role do you see neurodesign playing as the 
app grows in complexity?
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