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Introduction

To define the difference with lowercase ‘d’ and uppercase ‘D’ when talking about the D/deaf

community. The terminology of the word Deaf indicates people who ultimately use sign

language and are more immersed into Deaf culture and the community. However, the word

deaf is predominantly used by people who use spoken language such as English, or

cochlear implant users and socialise with the hearing community (BMJ, 2021).

The term ‘deaf’ will be referred to those with different levels of hearing loss, including those

who do not sign or use full BSL throughout this report.

In this report, it will be discussed; what is the history of revolution of technology in Football

and whether it has improved football society over the years. In addition, it will discuss the

difference between Equity vs Equality and why that is important in football for Deaf players.

Furthermore, it will look at the different barriers that still exist for Deaf people and how the

proposal of the long-term project will overcome the barriers and help increase inclusivity for

Deaf people in the future to participate in sport. Lastly, it will include a future plan that will

cover the next few years over a business proposal while the product is developed with the

connection of a big organisation.
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Chapter 1

History of technology in Football

Football is played worldwide in contemporary society, there are tournaments each year to

celebrate this sport, such as, the Premier League (PremierLeague, 2024). Football was first

established by China in 250BC (Shaheen. A, 2023), where the individuals used a Hogs

bladder, which consisted of a leather material to seal the bladder to form a ball figure

(Shaheen. A, 2023).

The historical creation of the ‘football’ used in the sport was further improved by the

company ‘Goodyear’ in 1855 (Shaheen. A, 2023). Goodyear designed the football in

America using a rubber bladder, this material and design of the football constructed by

Goodyear had the objective to create greater accuracy in the sport (Shaheen. A, 2023). The

first design of the football created by China in 250BC has many design problems, which can

cause significant issues for individuals when playing the sport, such issues include the hog’s

bladder being level to bursting all the time and some bladder isn’t as accurate round base

football compared to others. (McGowen. L, 2010). The modification of this design produced

by Goodyear, is still frequently used in the sport today (Migual. L, 2022).

(McGowen. L, 2010)
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Technology is used in football consistently in present society, for both players and the

audience. The use of mobile, television and other technology devices. Such advances allow

the audience to view the games, and enable the football teams to observe the games to

enhance the players future competitive performance (Roberston 2020, p.2118).

These technological advances have positively contributed to the nature of the sport, however

technological advances inhabited throughout the history of football have had an adverse

impact on the sport.

The football whistle

(Reynoldsi, 2008)

Joseph Hudson invented the first use of a pea-whistle in 1884 known as “ Acme Thunderer ''

which was first introduced in a football match for Notting Forest vs Sheffield Norfolk. But the

original idea of a whistle came in the 1870s when it was first introduced for police officers to

use (Zambonini, 2009).
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(ACME, 2024)

1990’s

Although technology is currently a core component in this sport, the first technological

advances were not introduced until late 1980’s (Buchan. S, 2018). This piece of technology

was called ‘cutting edge’, which was designed to enable the use of analysation of videos.

This tool allowed coaches, managers and players to watch the replay from their match,

whilst also cropping and capturing certain parts of the video. This technological progression

in the sports world allowed players to enhance their performance, as players and team

members were able to watch the games continuously, identifying areas of strengths and

weaknesses. (Buchan. S, 2018)
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Furthermore, in the early 1990’s technology continued to improve with the heart rate monitor

equipment being introduced. The heart rate monitor is a tool that keeps track of the players

performance and intensity, and can be used during both training and matches. This piece of

equipment is still used within football today, and has been advanced to identify injuries

(Deamer. L, 2018).

2000-2014

Throughout the years in 2000s-2010s,the science behind sports was recognised as an

important factor in sport performance and physical/mental health and was greatly

commercialised. Sports science combined the involvement between technology, physiology,

biology and nutrition,and created supplements to increase overall athletic ability, whilst also

decreasing recovery time. These supplements consisted of protein bars, protein shakes,

tablets, and sporting drinks. There are multiple sport science chains commercialised in

modern society and are used by professional footballers, such as ‘WOW Hydrate’ which has

published a global partnership with the football team ‘Manchester United’ (Manchester

United, 2023), and is promoted by other football players from a variety of teams.

Although sport science was distinguished as a core factor in sports in the years 2000-2010,

technology such as the GPS tracking system was also introduced in 2008. The GPS tracker

enabled the football clubs to capture information on the players performance such as

“distance covered, quantity of accelerations and decelerations and volume of high-speed

running they complete”. In addition, this helped coaches understand the players injured if it

occurred, but also encouraged the players to reach their maximum potential capability. The

GPS tracker does this by providing the players statistical measurements of factors such as

the players health and performance, creating a more competitive game, and a successful

product in the market industry (Deamer. L, 2018).
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During the same period of the technological development of the GPS tracker, compression

clothing was also established. Compression clothing is designed to reduce detrimental

effects of muscle fatigue such as muscle stiffness, as compression clothes increase the

blood circulation flowing around the body and temperature due to the tightness around the

body. This enhances players overall performance ability, as the compression clothing

compresses the body, supporting muscles and stability (Deamer. L, 2018).

Research highlights that advances to football were also made during 2012, with football

clubs utilising saliva samples to analyse the players health. This was undertaken on a

weekly basis to identify factors such as sickness, recovery, and lifestyle health. Whilst using

this technique to keep a formal track on players, football clubs also used the ‘cryotherapy

chambers’ to remove waste products from the players body to enhance the maximum

performance for the matches (Buchan. S, 2018)

In the same year, a new piece of technology was developed in football called “The goal

detection system” . This technological development focused on the frequency of the wave,

which was stated as a ‘radio-based system’ (Goal Ref Systems, 2024). This system detects

whether or not the ball has gone over the goal line fully. This product sends a message to

the referees watch, which classifies whether a goal has been scored. This product was

further developed into a technology called Goal-Line Technology. This piece of technology

was employed in the 2014 World Cup to determine the outcomes of the goals attempted.

The GLT contains 14 cameras, producing photos up to 500 frames per second. This piece of

technology succours the game accuracy, as the football is perpetually monitored throughout

the game, capturing what the referee may not witness, therefore this product merges both

an increased accuracy game, and a convenient tool for both the football teams and referee

(Webb. T, 2022).
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The most recent evolution of football technology is called VAR (Video assistant referee). The

VAR system has three referees sitting in the back of a stadium constantly watching the video

replays and analysing each situation in the game. It mainly supports major situations such as

heavy fouls, offside, referees card decision, and penalties. While the game is playing, the

VAR’s referee can support the referee on the pitch by showing the video replay over and

over until he is happy. From this, a decision may be overturned or advising the referee on

the decision over the incident that had happened. This new piece of technology, although it

is a very good technology to be added in football sport history, has a lot of problems such as

far too many mistakes in the referee officiating during the matches causing the anger from

the fans and players alike. Some fans said it destroys the “game we love” and loses the

passion of football. It is still early stages and the VAR expected the backlash from the media,

once it had developed even more and become 100% accurate in the decision making.

As you can see, the technology has been advancing rapidly and there have been many

concepts and ideas that want to be introduced in football such as holograms, or 3D video

being played. “Nine times out of ten, technology has proven to be extremely helpful and has

assisted match officials in making the right calls”. This is why a big part of me has thought

with such an advantage technology has been going, why not get a technology that will blend

Deaf and hearing people into professional football and be part of the history of the growing

use of technology that will break down the communication barriers in sport and get everyone

involved (Webb. T, 2022).
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‘Equality’ vs ‘Equity’

The term ‘equality’ is defined by Holley (2022, p.964) as the ‘state of being equal’. The

United Kingdom (UK) Government introduced a law in 2010 to enforce equal rights, this law

is recognised as ‘the Equality Act 2010’ (UK Government, 2010). This Act protects numerous

characteristics, which are stated under section 4 of the Equality Act 2010 as ‘ age, gender,

disability, sex, sexual orientation, marital status, race, religion or belief, marital status or civil

partnership, gender reassignment,and pregnancy or maternity’ (Government legalisation,

2010).These protected characteristics set out by the UK Government creates it unlawful to

discriminate those under these protected characteristics. Focusing on disability, under

section 6 of the Equality Act 2010, disability is defined as a long-term impairment that has a

fundamental effect on an individual's ability to undertake daily activities (Legalisation

Government, 2010). Linking this definition to deafness, deaf individuals experience

considerable communication difficulties within the hearing community (Marceca, Sabato, and

Sandroni, 2023; Luft, 2000, p.51). These communication barriers are consistent throughout a

deaf person’s lifetime, and are present in education (Berry, 2017, p.p 129-139), employment

(reference), and healthcare (reference). Research shows that deaf individuals pretend to

understand what has been discussed when conversing with hearing people, even if they did

not hear (Van Gent et al., 2011).

This evidence highlights that a

number of deaf individuals face

struggle when undergoing daily

activities, suggesting that

‘deafness’ meets the criteria

established under the protected

characteristic ‘disability’.
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In contrast to this, the term ‘equity’ is referred to an approach that is taken to ensure that

everyone has access to the same opportunities, whilst also adjusting to individuals personal

needs (Tan, 2019 p.32;MacNeily 202). An example to identify the diverse meanings

between equity and equality asserted by Dasani (2019) is ‘equality is giving everyone a

shoe, equity is giving everyone a shoe that fits’. Referring to the image above (ISSC, 2013),

the left side shows each individual receiving equal apparatus for viewing, however on the

right side of the image, the apparatus is modified to what the individuals require. This

significantly demonstrates the dissimilarities between the two terms.

Although the terms ‘equality’ and ‘equity’ educate and encourage equal rights and

accessibility, research presents multiple barriers that deaf individua;ls experience as a result

of the loss of hearing. Deaf artists such as Jonny Costen present the exclusion faced by

deaf individuals in the short film ‘Silence is not always clearer’. Marega Palser and Gareth

Clark, also known as ‘Mr and Mrs Clarke’ created the dialogue for this short film, describing it

as ‘“A journey of a Deaf person trapped in a hearing world” (MRS and MR Clarks, 2021).

This short film reflects the actor Jonny Cotsen’s personal life of how being deaf has

impacted social inclusion. The aim of this short film was to make hearing viewers to become

“Disconnected and lost” whilst watching, to raise awareness on how deaf individuals feel in

social environments, and to educate the hearing world with a more clear understanding on of

the communication barriers deaf individuals experience within the community (Asmaa Jama,

2019). Referring back to the terms ‘equality’ and ‘equity’, this short film highlights that those

who are deaf face numerous barriers caused by the lack of deaf awareness, suggesting that

these terms are not being achieved for those within deaf society.
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(BBC, 2021)

As you can see, there are still many and many barriers that Deaf people are currently still

facing in modern society. According to the NDCS (National Deaf Children Society),

Communities are key for Deaf people to become active members and be involved in all sorts

of activities such as shopping, sport, church, and market to name a few. Deaf people will feel

included and feel as important as hearing people in their society. (NDCS, 2021)

The society of barriers that Deaf people still face are “Lack of Awareness”. These could be

just purely based on lack of knowledge on how to interact with deaf people, or how to find

sign language support online or in person. Without having a basic awareness over how to

interact with a Deaf person can be seriously dangerous, or embarrassing in today's society

especially with the rise of technology progressing rapidly and school education. (NDCS,

2021)

Another main barrier issue is “Social attitudes” towards the Deaf people. Some people,

when they communicate with a Deaf person, often show their lack of awareness by doing
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things such as exaggerated mouth movement, or shouting when there is no need. Some

give off a negative attitude such as huffing and puffing, or saying the words “Don’t worry, I’ll

tell you later” when Deaf people ask questions. Some people patronise Deaf people, for

example, feeling sorry and try to help too much when Deaf people didn’t ask for any and

always view Deaf as vulnerable when there is no need either. (NDCS, 2021)

Lastly, the common barriers for Deaf people are “Lack of access to language and/or

assistive devices”. The majority of Deaf children will most likely be with the hearing

families and it may be a difficult situation for the parent and sibling to change their attitude.

The supporting style for the Deaf child may not be as good either, or even experience before

which will most likely be due to low knowledge over what support is suitable for the Deaf

child. Deaf children also usually developed and learned language later on in their life due to

the lack of support provided for the Deaf child. (NDCS, 2021)

My whole project will focus into the categories of “Lack of access to language and/or

assistive devices” (NDCS, 2021), due to the growing advance of technologies in which

some cases have been a massive help and increase of inclusivity for Deaf people, but in

other areas it has fallen behind or stayed the same. An example of this would be during the

Covid-19 pandemic, face-masks were reinforced and every user had to have a mask on to

stop the spread of Covid which did help a lot with the spread of disease. (JAMA, 2020). But

on the other hand, it had been worse for the Deaf people because they couldn’t rely on

lip-reading anymore. This was until society realised they needed to change the masks

design so it is more accessible for everyone. According to the Royal College of Physicians

(RCOF) Clinical Medicine, they state that “Without sound, only 30% of English is readable on

the lips” (RCOF, 2021). This implied that for the rest of the language, Deaf people would

have had to guess or indicate and follow the flow for the rest of the sentence that had been

said which can cause embarrassment and feel excluded from the community.
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Chapter 2

Primary research

While I was doing the long-term project I created a Survey to give out for the WDFA (Wales

Deaf Football Association). The purpose of this study was to give me solid feedback on

whether players struggle in football matches for Deaf teams or hearing as well.

The aim of this study was to find out if they have struggled in football training as well as with

hearing football clubs training and matches.In order to complete this aim, primary research

was completed (as shown in Appendix 1). Six questions were created to obtain rich,reliable,

and robust data, whilst also gathering key information about the barriers experienced by

professional Deaf athletes.

Coding is a technique used by researchers to simplify results into paraphrases or words (Mai

S. Linneberg, Steffen Korsgaard,2019). An example of how a researcher utilised coding in

their survey answers is “It would be a struggle for me as I don’t know how to sign as much

as everyone else can” (Appendix 1, 2023). The terminology keyword coding in that would be

struggle.

For the 1st question, I just wanted to see Deaf athletes who are currently playing for football

clubs, and so far only one player is still looking for a club. But the rest are currently playing

for either Deaf, or hearing football clubs.

On Appendix 1 - Survey Coding question 2 and 3 which was anyone who struggled in a

hearing football team in a match and training. More Deaf players struggled to communicate

during the game and training due to numerous reasons. As an example, the weather can be

a factor for the players as yes Deaf players can wear hearing aids, but the wind prevents this

from working effectively. So the Deaf players can’t hear their coaches or referees when
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communicating, or whistle. The thematic analysis of this whole survey was to identify and

pick up the Deaf players' problems in football. The answers for this was mainly that a lot of

Deaf players struggled to be involved in the hearing team due to communication barriers

with the coaches and in the matches. This proves the reason why my product needs to be

taken forward and solve this problem and come up with a product to prevent this from

happening and improve inclusivity.

According to Appendix 1 - Survey Coding question 4, the most common keywords from this

is ‘struggled’. Some Deaf athletes state that they have no issues at all for the Deaf football

teams while playing in a football match due to long term experience in Deaf community and

understanding visual and body language. However, the majority of the Deaf athletes still

struggle to play in a football match due to understanding the tactics by the managers and

referees when their hearing aids are out, law in Deaf football matches means you have to

take the hearing aids out (EDSO, 2018). In addition, some Deaf athletes still struggle to

verbally communicate and have any awareness of what is going on in football matches.

As mentioned by the Appendix 1 - Survey Coding question 5, which has struggled for Deaf

football training. Approximately, 40% of the people responded “No” for this question but

roughly 60% responded as “Yes” to having a problem in training. For example,

communication and awareness, visual issues, training methods to name a few.

The thematic analysis conclusion answers shows that there is a big gap between hearing

football and Deaf football for Deaf athletes and the communication in both community sports

for Deaf athletes is a huge factor. This survey shows and reinforces the reason why I am

designing this product to help and increase inclusivity for Deaf people to feel just as

important in the community linking to the topic of “Lack of access to language and/or

assistive devices” (NDCS, 2021).
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Product rationale

Based on the analysis of the weaknesses in the technological evolution within football, and

the primary research of the barriers based in sports for deaf people, a product has been

developed to promote inclusivity in sports. Comparing the whistle created by Joseph

Hudson’s to the survey completed by deaf football players in the Wales Deaf Football

association (Appendix one), the overall outcome of the results showed that the footballs

faced difficulties hearing the whistle. The original concept of the product involved electronics

embedded within the interior of the whistle, which would send a signal to the receiver, which

would have a built-in-vibration motor inside of the glove. However, after multiple meetings

with electronic engineers, it was proposed that the design of the whistle would be too

expensive to build, this resulted in a remodel of the original design of the whistle. A handheld

button device was then produced, this alternative of the original whistle was agreed with the

electronic engineers, as the handheld button device increases the speed of the signals sent

to the receiver, and it is a more cost-effective product compared to the whistle. The initial

design of the glove faced durability difficulties due to continuous weakening of the stitches,

this meant a new design was required which led to the wristband concept as it was a

cheaper option and more durable as it has a silicone material which protects against all

weather conditions.
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Chapter 3

Meeting take place for the project

Overall, I had all the guidance and advice throughout my project. It has been quite up and

down with some of the guidance, especially the electronic/programming engineer that can

design and support me with the circuit board. This is because some of the support staff live

too far away so contact was difficult. Also, others were too busy due to some of the demands

they got in their working life. But overall the experience of having the support from the

UWTSD (University of Wales Trinity Saint David) team, especially Katheryn Penula who is in

charge of the Intellectual Property guidant and controlled the funding side of it from the

University.

My first meeting with Katheryn Penaula (Appendix 2) - state that the meeting took place

back in June 15th and that was suggesting whether I should take advice from the UWTSD

with their full support if they wanted to invest in my project, or still have guided support from

the UWTSD board group. It had slightly less support as the previous one offered support for

the Patent and data protection for the product, or specific members of a group that is

relevant. In the end I have taken the help and full support from the UWTSD and since then I

have been working closely with the members of the board with their advice and suggestions

on what I should do while I have undertaken the project myself mostly. I wokred with Dylan

Williams Jones who was assisting me with the business side of the project such as the

commercial profits and product ideas who to sell the product to. I have joined an online 5

session business course showing how to be a business / freelancer ranging from who is your

target audience, to data protection, to staff, to lastly cash flow to name a few. I had support

from Li Ling Tang and Tom Baker who is a director who worked for a company called
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Murgitroyd. Their role was incharge of advice over whether to get my product protected

through Design right, or best with a patent but it costs more money. I then had a third-party

group called James Crellins to start off with the 1st prototype I have created for my project to

see whether it would work, or not. But further down the line UWTSD wanted my product to

be even more protected because they can see the big potential and wanted to avoid the risk

of the ideas being stolen by a third party outside of UWTSD. They gave me the details of

Mahesh Kanneth who is a doctor student in electronics who was a brilliant person who

knows the information needed, but the issue was that Mahesh had to move back to another

country with his family so it was very difficult to keep in touch and progress with my work. I

now have ended up with Gary Jones, who was a lecturer in UWTSD Swansea.

Chapter 4

Conclusion

To sum up this report, there clearly has been an increase of technology and science in

football across decades. However, there is present barriers and complications with equality

and equity implemented in football, such as still using a whistle in football games although

deaf athletes are unable to hear this device.The law from European Deaf Sport Organisation

states that the use of hearing aids/ cochlear are not permitted to be worn during the football

matches (EDSO, 2018), this causes deaf players to face significant communication barriers,

which has been evaluated within the primary research of this report.
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Overall conclusion of the product and future development

In conclusion, technology has been developing at a rapid pace, causing football to evolve

into a futuristic sport in contemporary society. I strongly believe that it is important to not

isolate disabled people when developing such technology. There is significant potential with

this product in the future, for example this product can result in merging the Paralympics,

Deafllympisc, and Olympics all into one big organisation, being renamed “Inclusivity

Olympics”.

Referring back to the quote of a deaf individual “I don’t see myself as disabled but as part of

a linguistic minority, I can drive, read a book, play sports, cook and sing. My only struggle is

communicating with hearing people. Who has the disability? Me or them?”. It highlights that

the communication barrier is a big concern for Deaf people as in some areas technology as

although there are some areas of technology that promotes inclusivity, there are other areas

where barriers have worsened.

For my future plan, I will be carrying out a collaboration with the WDFA (Wales Deaf Football

Association) to improve and develop my product to help increase inclusivity for Deaf athletes

to participate within football. While I will be collaborating with the WDFA, I will also be

working with the chairman of WDFA to participate in their meeting with the DSW (Disability

Sport Wales) to do a presentation and deliver my concept not just for football, but for all

sports in Wales and the UK.

I have set up a GoFundMe Page that will be helping me set up my business as a freelancer

and develop and produce a prototype that will be available for WDFA to use in both trial

training and friendly matches. If it is successful, I will then introduce the product globally with
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the EDSO (European Deaf Sport Organisation) and ICSD (International Committee of Sport

for the Deaf) to help further increase inclusivity for all Deaf athletes and people.

For the commercial side of the business, I will be developing an individual product for Deaf

people, or hearing people to use for their benefit, such as their home or in public with their

peers etc.
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