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Assistive Technology Design Project - 
Phonics

Phonics is an earpiece​ that helps autistic children suffering from auditory 
hypersensitivity. ​It reduces sound triggers by tuning out triggering noises of varying 
frequencies without interrupting their learning quality in the classroom ​or affecting 
low volume conversational noise, like the teachers voice.

Phonics was Highly Commended in Design in the Bolton Trust Awards and has 
since been shortlisted in the top 50 in the Enterprise Ireland Student enterprise 
competition, competiting against 1000 applicants.



The Research Area...

Sensory Overloads
This research area was chosen as it is a topic that is overlooked in many 
ways:

•	 Many people see sensory outbusts as misbehaviour.
•	 It affects the educational quality for a large proportion of children.
•	 Children can feel ostracised or isolated

This decision came about due to a contact who works with children with 
special needs and had made us aware of the daily problems they face.

* This project was completed as part of a group of 4. (Calum McCarthy, 
Tadhg Morrisroe, Sam Grogan and Salome Riva. 
All work that has not been completed by me will be represented with this 

red astrix *
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Secondary Research



Special Needs Assistance 

Special Educational Needs (SEN) is defined as any 
“restriction in the capacity of a person to participate 
in or benefit from education.” Special needs assistance 
aims to help a child with special educational needs, 
this includes sensory rooms, ear mufflers, and sensory 
equipment like weighted blankets and stress balls. 

71%

1.5hrs
1 in 4 children in Ireland have 
a form of special education 
need. This means approximately 
250,000 are affected daily

Out of these 250,000, 71% attend 
mainstream schools meaning 
that they have access to less 
resources than attending a 
special school

In 2020 over one fifth of the 
government’s education 
budget, which is a total of 
€1.9 billion,  was spent on 
special education needs 
and this is only expected to 
increase

Across Ireland there are over 
140 special needs schools.

Children are recommend to 
take movement breaks every 
hour and half to prevent 
sensory overload

This means...

•	 Large sector with lots of space for 
innovation

•	 Sensory needs have been 
overlooked in mainstream schools

•	 Education in the classrooms has 
been affected - Teachers must tend 
to children experiencing sensory 
overload, and the childs involvment 
in class is hindered due to 
uncomfortable feelings of overload.

•	 Good possibility for investment
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Sensory Disorders

In order to help with this, it is important to help 
the child understand what is bothering them, this 
way they can prepare themselves and hopefully 
find a solution for when they experience these 
feelings again

A sensory overload occurs when there is an overstimulation of one or
more of the body’s five senses. This is can affect anyone but it is very 
common in people with Autism Spectrum Disorder (ASD)

Daily experiences like going to school or offices can lead to 
a sensory overload

Different for everyone - some people may be more sensitive 
to sound, others may be more sensitive to noise.

Symptoms can include - the inability to ignore loud sounds, 
strong smells and other types of sensory inputs, a feeling 
of discomfort, anxiety and fear, extreme sensitivity to 
clothing or other textures, feeling overwhelmed or agitated, 
irritability, loss of focus, restlessness, and stress. 

Children may cry, cover their face or ears, and close their 
eyes to show their discomfort

The symptoms can often be mistaken for “bad behaviour” 
because it can cause children to run away from situations, 
throw tantrums, or appear irritable and restless.

4
“Like I’m no longer in sync 
with what is happening 
around me. It feels like 
the rest of the world is 
moving at a pace I can’t 
hold on to and have to let 
go. Then I feel like I want 
to escape to a safe and 
quiet place to calm down 
and relax a bit.” 
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Interviews

Pain Points
- Sound is common trigger
- Hard to communicate during 
overload.

Key Insight
Avoids ear mufflers as she 
notices kids cannot hear 
anything and therefore 
struggle with theire school 
experience.

Opportunity
Ear mufflers that dont hinder 
the child’s educational 
experience

Pain Points
- Students embarassed using 
sensory equipement
- Minimal sensory funding

Key Insight
Students often block sound 
with music.
Each child has different sensory 
requirements.
Sometimes need to leave room

Opportunity
A way for students not to miss 
out on class time.
Discrete sensory equipement 
for children.

Pain Points
- Family misses out on 
experiences due to risk of 
triggers

Key Insight
Ear mufflers are not effective, 
as they are uncomfortable and 
ugly.
Movement can be an effective 
solution to sensory overloads.

Opportunity
A comfortable device that cuts 
out sound triggers while the 
child is engaged in activity.

Paul - Parent Mary - TeacherJulia - SENO
Special Education Needs Officer

6

* *



CONTEXT DILEMMA WHY MOTIVATION IDEAL

Lack of resources 
in mainstream 
secondary and 
primary schools 
for sensory 
equipement and 
sensory rooms.

Parents rela-
tionships with 
their children 
are damaged at 
younger ages as 
teachers report 
poor behaviour

Students suffer-
ing from sensory 
overloads often 
need to relax in 
quiet areas when 
overwhelmed.

Teachers often 
mistreat and 
misunderstand 
children with 
sensory issues.

There is no offi-
cial way to install 
a sensory room. 
Schools also 
often put funding 
into other areas

Contant negativ-
ity around kids 
school experi-
ence means all 
parties are stress-
es and uneasy

Treating sensory 
overloads in the 
correct way is 
healthier in the 
long run for those 
experiencing it

Healthy relation-
ship for parents 
and child leads to 
a healthier life for 
child, as parents 
can focs on sen-
sory issues

All that suffer 
from sensory 
overloads in 
school have easy 
access to a senso-
ry room design to 
calm them

There is no suitable       
equipement in class 
to help manage 
sensory issues 
and hinders the 
childs ability to be 
involved in class. 
(Feel alienated)

Constant negative 
feedback from 
teachers puts a 
strain on the parent 
- child relationship.

Teachers and parents 
are given the means 
to understand and 
cope with children 
with sensory disor-
ders daily.

Insight Statements
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Meet Simon



Simon 
Primary school student

Simon is a 10-year-old boy in 4th class in a mainstream primary school in 
south Dublin. Simon suffers from ASD and sensory disorders he finds school 
difficult as it is an alien environment for him, he finds school stressful and 
overloading. He is often singled out because of issues he can’t control. His 
parents love and support him but are dishearten by the school’s continual 
complaints about his behaviour when he acts fine at home.

Who am I?

Ensure good quality of education by ensuring Simon can 
participate in class
Improve the student teacher relationship preventing the 
teacher feeling the need to make complaints to Simons 
parents 

Task Goals

Ensuring Simon can seamlessly participate in class and 
feel more comfortable and relaxed in school 

Experience Goals

Loud unpredictable noises in the school environment 
can cause Simon to feel overloaded and unable to calmly 
participate in class
Some current solutions single Simon out and make him 
stand out this, this alienates Simon from the class

Pain Points

Loud unpredictable noises can cause Simon to feel 
overwhelmed and shut down. Stopping communication 
and not wanting to participate in the class
Some of Simons coping mechanism for preventing a 
sensory overload seem strange to the teacher and class 
and make him stand out 

Key Behaviours 
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Journey 
map over a 
two hour
period.
This journey map follows Simon 
over an average two hour period 
in a school day documenting his 
emotions throughout this period. 
The journey map starts with the 
class working quietly on their 
own before they transition to a 
interactive lesson among the class. 

As the class moves to 
a new lesson some 

children begin to stand 
move about, a chair is 
pulled out from a desk 

and scraps the floor

During this period 
the class are working 
quietly at their own 
work, Simon is in a 

calm environment and 
is getting the most 

out of this educational 
experience. 

During this period the 
class are working quietly 
at their own work, Simon 
is in a calm environment 
and is getting the most 
out of this educational 

experience. 
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User Needs

More sensory equipment in 
school

Control sensory 
overloads

A way to communicate 
what is bothering them

Sensory equipment that 
doesn’t alienate them 

from their peers
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Refined User 
Needs

Simon feels Simon would like

•	 Earplugs are more comfortable than 
over-ear ear mufflers due to the pressure 
and sweat the ear mufflers cause - they 
just don’t do as good a job at noise 
cancellation.

•	 Ear mufflers block out all sound, it can 
be quite hard to hear when engaging in 
conversations or listening to the teacher

•	 Active noise cancelling devices put added 
pressure on his head and they trigger 
other sensory issues

•	 Current earplugs are too big and fall out of 
his ear

•	 Over-ear devices make him feel anxious 
and claustrophobic 

•	 A product he could still use when with other 
people, and he doesn’t have to take out when 
engaging in a conversation.

•	 A product he could wear comfortably for a 
longer period of time.

•	 A more effective, discreet earplug

•	 A lightweight product that didn’t trigger 
other sensory issues
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Design a discreet in-ear device which 
attenuates triggering sounds for 
children with auditory hypersensitivity.

Redefined Brief



An idea that we have for the case is to 
ensure that it cannot be lost by the user. 
This clip allows the user to attach it to their 
school bag. 

This is one of our more interesting 
concepts that looks to use icons to help 
the user know which ear tips to use in 
order to not suffer a sensory overload.

This concept further developes how the 
case could be used to help destigmatise 
the use of our product. Maybe it could be a 
stylish accesory

These designs look at how the user can 
carry their different frequency prevension 
inserts.

14Noise filters that can be changed 
into the earbud, attenuating 
different sounds, according to 
their environment

*



We designed numerous eartips of different shapes and sizes, taking 
inspiration from many current products. Our aim is to send samples of 
these eartips to our user group in order to determine which gains the 
best resposne.

We looked at current 
hearing aid designs as we 
figured that this could be 
an interesting route to 
take. We tried to design 
them by taking inspiration 
from sports earphones in 
an attemt to destigmatise 
them, however we still felt 
as though these were not 
discrete enough.
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This design took heavy inpiration from a 
hearing aid. The main aim fwas to find an 
alternative mthod to hold it to the ear. 

Similarly to the other design this focuses 
on keeping the product in your ear 
however it allow

This design focuses on directing the sound 
to the ear through the use of various 
resonators

This design was eloded and 
conceptualised further.
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We measured two 8 year olds’ ear 
dimensions along with two 14 year 
olds ear dimensions. We then took the 
average dimensions from these to try 
and gain a rough estimate of the sizing 
of our final design. 

We aim to have these sizes to be fluid 
through different ear tips etc. To the 
right is a sketch which was used in order 
to scale the product in the ear. This 
helped us to visualise how the design 
may look before the prototyping phase.

Human Factors and 
ergonomics
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Final Concept



This is a discrete in-ear design that causes less auditory sensory issues 
through the use of acoustic filters. These filters are currently being 
outsourced in order to ensure that the production and quality of this 
product meet demands.  
The product will come with different acoustic filters that can be 
interchanged in order to allow the user to customise their use of the 
product to ensure they have minimal effects to their hypersensitivity
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How it Works

Phonics attenuates sound using a nonlinear acoustic 
filter, these filters are made from a diaphragmatic mesh. 
The density of this mesh determines what frequencies 
the filter can attenuate.

The earbud creates a tight seal in the users’ ear, 
meaning sound is forced to pass through the passage in 
the product to enter the ear. As a result, all sound that 
enters the child’s ear also passes through the filter. 

The passage in Phonics has a ressonance of 2500hz 
similar to that of the ear, meaning there is no disortion 
to the sound.
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Prototyping
The final prototype was 3D printed. This consisted of a case 4 filter housings 
and 2 silicon ear hooks. In order to reduce costs, preowned ear tips of 
different sizes were used also. The printed prototypes were hand-finished 
and painted. Although it was not a functioning prototype it allowed the user 
to interact with the product and confirmed that the correct sizing of the 
product from the human factors and ergonomics studies.
Our test user found the product comfortable in the ear and easy to take 
in and out. He was happy that they did not stand out like his current ear 
mufflers and he confirmed that he felt less self consious using them.

If there was more time to work on this project further prototyping would be 
explore, potentially testing other shapes and designs that may suit the user 
more accurately.
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Storyboard

With no aid Simon 
suffers from a 
sensory overload

Simon no longer has to 
wear large headphones 
during class time

he can change 
the attachments 
depending on how 
sensitive he feels

Now he can listen in class without a problem. Simons relationship with his parents has improved 
greatly 

Simon tries ear muffs but struggles to hear the 
teacher or his friends

His parents are being told over and over that he is 
not listening and it takes its toll

Introducing 
Phonics
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User Interface Design - Area22



What is Andy and Area22...

Human Centred Design
Andy is an artificial intelligence assistant that helps its user reach their 
viewing content in a faster, more accessible fashion, by learning from the 
user’s personality and mood. Doing this allows Andy to identify the users 
tastes, likes, and dislikes, allowing Andy to give the user more accurate and 
consistent content as it learns more about its users.

The app is currently still in its early development phase; however, the 
technology has since been adopted by Tellus in Canada and a TV version of 
the app is now in development.

Throughout the process it has been a vital point to understand the user 
base, what they want from an app like this, and how they might want to 
interact with it. This has led to some very interesting explorations and 
feature developments. 
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How might the user 
express their tastes in an
accessible and digestable 
fashion?
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Blue Sky
27

Inspiration from 
Elsewhere

How can we make 
this accessible?

How can we 
make this more 

digestable?

How can the 
user express 
their tastes

How can we 
encorporate 

other developed 
features?

Netflix: Bases 
taste on what 

you watch

Expressing opinion 
with friends case 

study
- If public less 
honest.
- lead to less 
accurate results for 
user

Both somewhat 
successful, but both 
often inaccurate and 
user can blame app Tinder: based on the 

decisions you make 
and preferences 

that you have made 
previous

Visually

Use of Slide Bars 
= Recognisable

Ideal situation

Get to point Andy 
can determine 
itself based on 

learning from user

Filters
Sorting

Buzz Words 

User can express 
Niche taste

Movie and show 
year range 

and minimum/
maximum year

Recently watched 
etc.

Weighting system

Base results on 
preference?

Tiered results 
based on scores 

given by user
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Interviews

Pain Points
Has very niche tastes 
depending on time of day and 
whats going on around him.

Key Insight
Liam often feels like the 
content that he knows he 
wants to watch is not readily 
available to him.

Opportunity
Give the user the ability to 
adjust their niche tastes as 
according to their mood. This 
could lead to more accurate 
content retrieval.

Pain Points
Still havent figured out how 
to control what shows netflix 
shows him.

Key Insight
Lack of accessibility and control 
lead to longer times spent for 
liam to consume content.

Opportunity
Give the user more control 
over their tastes through a 
potentially physical location 
within the app.

Jack - Student Liam - Student
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Insights Statements

CONTEXT DILEMMA WHY MOTIVATION IDEAL

An excess of 
content leads to 
indecisiveness in 
decision making 
for the user. 

Finding content 
based on the 
mood a user is 
in is very difficult 
and can lead to 
the user settling 
for something.

Lack of accessibility 
and control can lead 
to elongated 
searches for content 
on apps such as 
Netflix and Prime

Niche forms of 
content can be 
difficult to find 
due to lack of 
complete control 
over tastes. 

Netflix etc. fo 
not offer per-
sonalised ways 
to control the 
content that you 
see.

Leading con-
tent companies 
focus on common 
genre names 
and buzz words 
to help locate 
content.

Fixing this will 
lead to less time 
spent searching 
for content and 
more time active-
ly experiencing it.

Fixing this and 
allowing the user 
to search for a 
more expansive 
list of catagories 
will in turn refine 
their search.

Andy can imme-
diately device the 
mood a customer 
is in for a quick 
conversation and 
determine what 
content to show.

There are no accessi-
ble means of finding 
movies/ shows that 
doesnt involve spend-
ing an excess of time 
searching through 
apps, leading to anger.

Settling to watch 
already seen content 
because it is all a user 
can trust has become 
far too common and 
leads to a negative 
relationship with this 
time.

The user will be able 
to describe their 
mood and the type 
of content they plan 
on watching and 
these are all that 
will be offered.
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Feature Development 
Process



Wireframing

Access Tastes from home 
screen. This is divided into 
likes and Dislikes allowing the 
user to ammend these are 
their own will.

User can sort these buzzwords 
based on alphabetical order 
or rating.

Drag the slider up or down to 
change your thoughts on an 
actor, genre or sub genre.

*Wireframing through XD
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By dragging the bar the user 
will change the percentage 
for this bar. 100% is super like 
while 0% is never show.

This will rearrange the order 
and allow the user to begin 
their search for content with 
Andy now having learnt from 
their changes.

User can search for their 
content. If it is not as 
expected the process can be 
completeted.

33
*Wireframing through XD



User Testing & Feedback

We run all features through a rigerous testing system in order to 
realise their best forms. Currently this is done with family and friends 
as this is still a small start up. A briefing of what the feature is is given 
to the test group. They are then given time to use it and report any 
confusion they may have had. These are then filtered and addressed 
accordingly.

No need to split up the likes and 
dislikes section as this creates 
extra steps

Include features that are shown 
elsewhere in app such as 
minimum rating or year range

Include buzz word search

Allow for topics to be 
removed from list through 
filter system.
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Final Outcome

Access Tastes from home 
screen. TNo longer divided 
into likes and dislikes, making 
it more digestable.

Change all ratings, now from 
-100% to  100%. Search bar 
has also been added in.

Slide taste to left to delete.

35
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Access filters to allow for more 
digestable consumption of 
content. This is divided into 
director, genre, language, 
mood, rating, subject and 
year.

Filtering will only show 
you the taste that you have 
previously added to the list, to 
prevent a build up of clutter 
and confusion.

Added features of rating and 
min to max year bars.

*Screenshots from Andy app 36



Other Projects of Interest



Service System Design

This was likely one of my most enjoyable design projects as it was the 
last before Covid. It was also the first time i got to really engage with 
the user.
The idea was to design a manufacturing process for those that have a 
minimal skill base but want to make woodworked products to a high 
standard for sale in the WeMakeGood store. The users would be those 
working at Pace, a social enterprice.
The system that was designed was one focused on using 3D printed 
jigs(1), clear intruction manuals (2) for each machine that was to 
be used and how each part needed to be cut and finished. It also 
included a clear quality control checklist (3) for the supervisor to 
follow.

(2)

(1)(3)
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Design for Manufacturing
A project that I worked on recently was to design a pannier rack that was made 
from plastic. This was one of the more difficult projects as it had to be ready for 
manufacture. Therefore it meant exploring many new routes that I had not done 
before. 

I had to find ways to minimise the material use in the design while ensuring that the 
strength of it was not effected. This meant to use of ribbing and numerous stress tests 
through fusion to ensure that the product remained within a 3.00 factor of safety.

In order to ensure a more realistic design I had to find a way to make the rack 
symmetrical so that only one mould would need to be used.

I had to design snap fits that worked in conjution with the design of the product and 
the injection moulding expectations. This entire process changed the way that i look 
at projects as I ended up having to restard my CAD multiple times.

Finally i had to ensure that the drafts of each face were compatible with a mould, 
along with the inclusion of potential ejection pins and split lines.
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