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Editorial
Welcome to the seventh volume of the Seven Bridges. This journal is a fully student lead
project. It provides opportunities and experience for students who are preparing to break into
the professional world. Nothing looks better on a CV than being a published writer.
The experience gained from working either as an editor, peer reviewer, or as a writer for the
journal is worth that little bit of extra hard work, to anyone reading and wondering whether to
get involved, do it! Seven Bridges journal provides not only professional growth but personal
too.
A project of this size takes a huge team to pull it together and that’s why we want to thank,
firstly all of the writers; putting your work forward is sometimes the hardest bit and you did it
so well done, without all your hard work and dedication Seven Bridges would not be possible.
Secondly all of our peer reviewers taking time out of ridiculously busy work schedules to help
us get ready to publish and finally to Laura Gower and Emily Rowson for your constant support
and guidance throughout this project.
We hope you enjoy this journal as much as we did creating it.
From your Seven Bridges Editors,
Hannah Hall and Arwa Hussein
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Dyeing for Textiles: The impact textiles
manufacturing has on livelihoods and the
environment
Michelle Mia Malone
BA (Hons) Creative Enterprise and Design
Newcastle College University Centre

ABSTRACT
The textiles industry is under scrutiny due to the environmental impact manufacturing
processes create. Research has shown throughout centuries, dyers and manufacturers have
negatively contributed to current environmental disasters highlighted within industry reports.
This thesis aims to determine how the advent of synthetic dyes contributed to this fast-paced
industry seen in the twenty-first century. It is essential to understand how the textile industry
evolved and the resulting impact on livelihoods and the environment.
Based on literature reviews focusing on eighteenth-century techniques combined with current
affairs within the textile industry, an online survey was distributed to professional practitioners
within the textile community. Individuals were asked if they were aware of natural alternatives
for techniques and processes within the craft sector. An analysis of the responses demonstrates
an increased awareness of eco-friendly products and an increased demand for a sustainable
approach. Further research is required to identify a sustainable alternative that is accessible
to all social classes.
KEYWORDS: Eco-friendly, Natural dyeing, Synthetic dyes, Textiles.
INTRODUCTION
When considering the scrutiny of the textiles
industry because of the manufacturing
processes contributing to the environment, it
is evident a sustainable solution is required.
To fully understand the manufacturing
processes of the twenty-first century, it is
essential to investigate how textiles were
manufactured prior to the advent of
synthetic dyes and fibres discovered during
the eighteenth-century.
Analysing the techniques used by ancient
dyers during the eighteenth-century will aid
in establishing whether traditional methods
alongside natural dyes could provide a
sustainable solution to the current
environmental crisis.

An investigation into the accidental
discovery of synthetic dyes in 1856 provides
evidence towards the evolution of the
textiles industry. As advancements in
science became more prominent, synthetic
fibres were developed which created a need
to synthetically produce dyes that would
adhere to the fibres. With the advent of
synthetic dyes and fabrics came the
increased use of petrochemicals and the
subsequent environmental waste pollution
and damage witnessed in the twenty-first
century.
LITERATURE REVIEW
The aim of this research is to understand
how the textiles industry evolved alongside
the accidental discovery of synthetic dyes
within the eighteenth-century and the
5
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subsequent impact this evolution had on
livelihoods
and
the
environment.
Understanding the evolution of synthetic
dyes allows for analysis of the
environmental damage caused over
centuries of textile manufacturing.

now seeking ways to improve the processes
and to lessen their environmental impact.
Primary research through social media
offers an avenue to connect with individuals
within the craft sector to support articles and
literature throughout this thesis.

Through research into historical literature, it
became apparent that there were few texts
focusing solely on natural dyes and the
subsequent transition towards synthetic
dyes. A key text identified was Dronsfield
and Edmunds (2001) which specifically
focuses on the transition from natural to
synthetic dyes and offers a brief history of
the methods employed when dyeing cloth
during the eighteenth-century and how
synthetic dyes were discovered. It further
identifies common natural dyes and the
accidental discovery of the synthetic dye
Mauveine, which inspired the creation of
other synthetic dyes. Edmunds (2002)
continued to publish texts within the realm
of historic natural dyes and the practices of
the eighteenth-century dyers.

HOW
CLOTH
HISTORICALLY

An influential event noted by Dronsfield and
Edmunds (2001) of the collapse of the
natural Indigo industry in the late nineteenth
century was reiterated within Edmunds
(2006) text on the history of Woad. This
event was a direct result of the creation of
synthetic Indigo. An article by Pandey
(2017) investigated how the natural Indigo
industry in India is beginning to flourish due
to an increased awareness of the
environmental effects of synthetic dyes.
Due to the rapid development of the textiles
industry within the twenty-first century,
there were no current texts focusing on the
effects of textiles manufacturing and the
subsequent environmental impact, as
legislation and data are constantly being
reviewed and amended. Research was
conducted online via articles from the
Guardian and Ecotextile, which provided
valuable insights into the effects the
manufacturing processes have had on the
environment, and how manufacturers are

WAS

DYED

Cloth of the sixteenth century did not hold
the strong vibrant colours we associate to
modern day fabrics in the twenty-first
century. The extraction of dyestuffs,
cleaning of cloth and dyeing yards of
material was incredibly time-consuming and
ultimately expensive, therefore due to these
circumstances, Dronsfield and Edmunds
(2001) state that vibrant colourful cloth was
only available to the elite and the aristocracy
resulting in large-scale social divides.
Clothes associated with this class of society
were protected from excess wear and
sunlight and were washed sparingly. In
comparison to this, fabrics were often
handed down through other social classes
and worn to destruction. Identification of a
person’s social standing became evident in
the garments they wore. Paupers were
distinguishable by their faded, worn drab
clothes that had likely been handed down
many times, whilst the elite wore bright and
luxurious garments.
A distinction noted between natural and
synthetic dyes are natural dyes use plantbased materials potentially producing
random colours that are not repeatable and
rapidly fade or wash out, however, colours
achieved with synthetic dyes are easily
replicated and do not readily fade. The
ability to replicate synthetic colours and
mass-produce clothing provides much less
of a social division in the twenty-first
century.
Beer (1960) describes how cloth was tested
by garment inspectors to ensure it had been
dyed uniformly and to the highest quality. A
government official named Colbert
6
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requested
investigators
devise
and
standardize quick colour tests designed to
identify how cloth had been dyed. Colbert
compiled a list of regulations for dyers in
1669.
Eighteenth-century dyers would typically
use a variety of up to thirty dyestuffs and
fifteen mordents, both natural and synthetic
materials to achieve the colours desired.
Edmunds (2006) states that some dyestuffs
were not environmentally friendly and
included dangerous chemicals such as,
Lead, Arsenic and Urine. Riva et al (2012)
noted some of the detrimental health effects
of lead poisoning, which in acute cases
could include paralysis and saturnine colic.
Most commonly, however, people had
shorter life expectancies, fertility disorders
and lower birth rates due to chemicals that
were being introduced to dyeing.
Prior to 1840, dyers would use stale urine to
alter colours, as Ammonia was not available
as an industrial chemical until the late 1860s.
“There is considerable folklore on
this subject; whether male or female
was preferred or whether beer
drinkers produced the best. We do
know that in the first part of the
nineteenth-century stale urine was
collected
and
shipped
from
Newcastle to London in barrels”
(Edmunds, 2002, p14)
Dyers would replicate all aspects where
possible to avoid variation in colour and
using urine from the same region reaffirmed
this need for precision.
Clothes were often re-dyed after washing as
Edmunds (2002) states that all dyed cloth
will eventually fade. The technology we
have today for synthetic dyes means this is
less of a problem as we often wear clothes
out or become tired and dispose of them
before fading becomes noticeable.

THE DISCOVERY OF SYNTHETIC
DYES
As chemistry advanced during the
eighteenth-century dyers began seeking
chemical explanations for the colours they
achieved noted Dronsfield and Edmunds
(2001). Through the advancement of
science, dyers began attempting to replicate
natural colours, creating a synthetic replica
of colours previously only achieved with
natural dyes.
The first natural dye successfully
synthesised was Alizarin, derived from the
Madder root in 1869. Edmunds (2006) noted
that through the synthesis of Alizarin
alchemists were likely encouraged to
synthesise Indigo.
In 1856, an alchemist named William Perkin
discovered the first synthetic purple dye
while experimenting with coal tar
derivatives and named it Mauveine.
Edmunds (2006) offers that although
Mauveine was a synthetic dye, it did not
replicate an existing colour produced by
natural dyes. Edmunds (2002) discusses an
existing purple dye named Tyrian or
Imperial Purple which was extracted from
the precursor of marine molluscs to produce
the purple pigment. It was noted that “1453
saw the complete destruction of the purple
dye industry” (Edmunds, 2002 p.9) although
there is no further information about the
destruction of this industry.
According to Dronsfield and Edmunds
(2001), a major development of the
synthetic dye industry was in 1863 when
Baden Aniline and Soda Factory (BASF)
was founded in Germany by Friedrich
Engelhorn, which established the first coal
tar dyestuff factory.
By 1890, the interest in synthetic dyes had
advanced so significantly stated Dronsfield
and Edmunds (2001) that the molecular
structure of Alizarin, Luteolin and Indigo
had become established, synthetic dyes
7
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derived from Madder, Weld and Woad
giving red, yellow and blue colours.

industry in India on a commercial scale
(Edmunds, 2006).

Direct dyes, discovered by German scientist
Boethger, could be applied directly to
unprepared fibres as they were soluble in
water. Dronsfield and Edmunds (2001) add
that direct dyes are suitable for a wide range
of cellulose fibres as they had a good
fastness to light and washing. As a result,
1920 saw the highest annual consumption of
direct dyes compared to all other classes of
dyes together (Dronsfield and Edmunds,
2001).

In the late nineteenth century, India’s Indigo
farming was at its peak producing nearly
19,000 tonnes of Indigo, with the majority
being sent to Europe (Pandey, 2017). When
BASF began production of synthetic Indigo
however, the demand for natural Indigo
declined as it is dependent on the climate in
which it grows to produce the colour
whereas, synthetic Indigo dye gave uniform
colours consistently, greatly benefiting the
textiles industry.

Alchemists began experimenting with
molecular structures, finding more colours
and therefore revolutionising the dyeing
industry. The dyes were much easier to
create and could be done on a large scale.
This eventually led to the advent of what is
now termed Fast Fashion; the rapid turnover
of clothing and textiles products.

The decline of natural Indigo meant that by
1914 India was only producing a mere 1,100
tonnes however, when the First World War
broke out, imports of synthetic dye from
Germany inevitably stopped. Freemantle
(2018) states that Britain still needed Indigo
to dye the naval uniforms and due to this
demand, Britain began importing from India
again although production levels never
reached the heights of the nineteenth
century.

THE IMPACT OF SYNTHETIC DYES
“By 1920 the natural dyes had largely lost
their commercial importance” (Dronsfield
and Edmunds, 2001 p.97). This was due
largely in part to new synthetic dyes that
were readily available; they were more
concentrated, stable and less bulky.
Synthetic dyes were much easier to apply to
fabrics and cheaper to produce, allowing the
cloth to be produced and dyed on a much
larger scale. As technology advanced and
new synthetic fibres were created Dronsfield
and Edmunds (2001) offer that dyes were
designed to suit the fibre types, such as
cellulose and cotton as they absorbed
synthetic dyes easier.
It was noted by Seefelder (1982) in
Edmunds (2006) that there was an estimated
one million pounds spent on research in
Germany prior to commercial synthetic
Indigo being manufactured in 1897. The
synthesis of Indigo by German alchemist,
Adolf Von Bayer in 1870 however, brought
about the collapse of the natural Indigo

Although BASF had an impact on the
natural Indigo industry in India, Dronsfield
and Edmunds (2001) document that BASF
engaged leading chemists to conduct
research into dyestuffs which led to the
production of Methylene Blue, which was
instrumental in the discovery of the bacteria
responsible for Tuberculosis.
Natural dyes were not only the inspiration
for synthetic dyes, but also the developing
medical practice. An example noted by
Dronsfield and Edmunds (2001) of Paul
Ehrlich, a medical doctor in 1890 who had
an interest in Methylene Blue. Ehrlich
noticed in his microscopy work that
Methylene Blue had an affinity for
plasmodia; living creatures that inhabit red
blood cells of victims with Malaria. Ehrlich
stained these plasmodia with Methylene
Blue dye, offering a contrast to the host
human tissue which remained untouched by
the dye. If Methylene Blue was administered
8
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in a high concentration, it could prove lethal
to the parasite yet offer no adverse effects to
the patient. Dronsfield and Edmunds (2001)
offer that this trial lead to the new era of
medicinal chemistry, inspired by natural
dyestuffs and their synthetic counterparts.
THE IMPACT ON LIVELIHOODS
AND THE ENVIRONMENT
A document produced by the Environmental
Protection Agency (EPA) in 1992, states
that effects of exposure to Aniline in humans
consist of upper respiratory tract infections
and congestion, however, chronic exposure
could result in effects on the blood. Aniline
is classified as a Group B2 chemical
meaning; it is a probable human carcinogen.
Trusted Clothes (2016) state that when
clothing is dyed using toxic chemicals
including carcinogens are exposed to the
skin for prolonged periods, they are often
absorbed, particularly when the body is
warm, and skin pores are open to allow for
perspiration.
An article written by Hassan and El Nemr
(2017)
examines
the
health
and
environmental impacts of dyes and they
state there is “no proof to suggest most
dyestuffs are risky to human health” (Hassan
and El Nemr, 2017) however, long-term or
accidental exposure could result in
respiratory problems due to the inhalation of
dye particles. Occasionally they can affect a
person’s immune system and in extreme
cases cause dramatic reactions the next time
the dye is inhaled. This response is called
respiratory sensitization, with common
effects of itchy, watery eyes and sneezing.
Some dyes and finishing products within the
textile industry cause health problems such
as
Formaldehyde-based
resins
and
Ammonia which can cause skin irritation,
sore eyes or blocked, itchy noses.
During dyeing and finishing processes, not
all dyes adhere to the fabric and are
subsequently washed off, these unfixed dyes

tend to be found in high concentration in the
water surrounding textile plants. An article
by Trusted Clothes (2016) stated that ten to
fifteen per cent of unfixed dyes are released
into the environment where the result is an
effluent that is “highly coloured and
aesthetically unpleasant. Public perception
of water quality is greatly influenced by the
colour” (Trusted Clothes, 2016). The article
goes on to say that the removal of colour
from the water is quite often viewed as more
important than the removal of soluble
colourless substances as they can’t be seen.
Dyeing an average t-shirt requires
approximately sixteen to twenty litres of
water, globally that equates to the textiles
industry discharging around 40,000 –
50,000 tons of dye into the water system
(Trusted Clothes, 2016). This raises
concerns regarding the absorption, and
reflection of sunlight within the water,
diminished light absorption reduces
photosynthetic activity causing a reduction
on algae which considerably impacts the
food chain.
Natural dyes are perceived as harmless and
safe for the environment as they are derived
from plants, minerals, insects, however, Key
Colour (2015) argue this is not the case.
They suggest that some natural dyes such as
Logwood can be toxic when inhaled or
through skin absorption due to active
ingredients, Hematein and Haematoxylin.
Most natural dyes are harmless; however,
the mordents they require can be toxic such
as Iron. Synthetic dyes are popular due to
lasting colour although they have harmful
effects on the environment as well as
humans but Key Colour (2015) offer good
news, saying dye manufacturers are
minimizing the harmful chemicals in
products and are producing dyes that include
environmentally-friendly ingredients and
are treating dye effluent with organic
bacteria to lessen the impact on water
pollution.
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WHAT IMPROVEMENTS CAN BE
MADE?
Manufacturers are treating clothes with dyes
made from organic materials and bacteria,
treatments that are safe for both workers and
the environment state Trusted Clothes
(2016). The article suggests that natural dyes
such as Madder and Indigo require large
amounts of water and therefore are perfect
for artisanal levels, promoting small
business.
In an interview conducted with Justine
Aldersey-Williams founder of The Wild
Dyery, for primary research of this thesis
raised concerns around sustainability but
feels there are some exciting developments
taking place. Aldersey-Williams (2019)
goes on to say that “natural dyes are being
developed into viable alternatives to
industrial scale dyes” (Aldersey-Williams,
2019) her hope is that as more people buy
clothes made with natural dyes and fabrics,
they become more abundant and offer a
more environmentally friendly alternative to
the now standard synthetic dyes.
Following the collapse of the natural Indigo
industry in India, Gunjan (2019) looks at the
return of natural Indigo dyeing but asks,
should it be kept as a niche market? A
keynote from Gunjan (2019) is to ensure
farmers are protected and receive a fair
wage. Aldersey-Williams (2019) shares this
concern saying, “although environmental
pollution is a high priority, we must not
negate human exploitation because of our
capitalist societies over consumption”
(Aldersey-Williams, 2019).
An article from the Guardian by Chhabra
(2015) interviewed Phil Paterson, director of
Colour Connections, believes natural dyes
are not the solution, stating that they are
expensive and large quantities are required
to achieve the same depth of colour as
synthetic counterparts, the mordants
required can include heavy metals to aid the
bonding of colour to the fabrics. Paterson

further says that colour washes off over
time, raising questions of sustainability but
offers a hybrid solution between natural and
synthetic dyes.
Mowbray (2019) published an article in
Ecotextile News about Technical Colour
Solution, who supply a range of
technologies to the textile industry and are
working with French textile machinery
supplier, Sedo Engineering to produce prereduced liquid Indigo dyes using an
electrochemical
process.
By
using
electrochemistry dyers can avoid using
alkalis and other strong reducing agents that
are associated with water pollution.
The surface of cotton fibres and dye
compounds are negatively charged states
Bomgardner (2018) which results in dyes
unsuccessfully adhering to fibres. Cotton
only absorbs up to seventy-five per cent of
the dye even with the addition of salt to aid
colour bonding. Cotton is repeatedly washed
in hot water to ensure it remains colourfast,
subsequently large amounts of wastewater
are created. Approximately one kilogram of
cotton fabric requires around two-hundred
litres of water, resulting in high
concentrations of dyes and chemicals being
released in the water.
Tony Leonard, technical director of
ColourZen offers an alternative to
negatively charged cotton by using a pretreatment called Cationization. The
treatment uses salt to negate the surface
charge of the fabric, allowing the negatively
charged dyes to attract to the fibres. This
speeds the dye process and requires ninety
per cent less water, seventy-five per cent less
energy and ninety per cent fewer auxiliary
chemicals (Bomgardner, 2018).
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ARE
NATURAL
DYES
AND
TRADITIONAL
METHODS
A
SUSTAINABLE SOLUTION?
A revival of natural Indigo in India is due to
the hot, humid climate states Pandey (2017).
Farmers in the Vellupuram district are
changing their crops to Indigo, producing
300-500 tonnes per year. S Kamalnathan is
a farmer that states it “can be harvested twothree times a year. Besides, it requires less
water and input” (Kamalnathan in Pandey,
2017). Natural Indigo can be grown
alongside other crops such as rice due to the
root nodules of the Indigo plant, they fix
atmospheric Nitrogen in the soil which
therefore does not require the use of
Nitrogenous fertilisers making it more
environmentally friendly (Pandey, 2017).

A Crowdfunding campaign launched in
2018 by Babs Behan had the aim of
demonstrating an ecological way of
producing textiles using local, non-toxic
cottage industry systems. In an interview
conducted for primary research of this
thesis, Behan said the inspiration behind
Bristol Cloth was a result of working within
the fashion and textiles industry for many
years, noting “there was a lack of production
in the UK, especially for sustainable cloth”
(Behan, 2019). The fibres used to create this
cloth are from a local farm using holistic
farming techniques allowing for soil
regeneration. The cloth is dyed with Madder
and Weld, strong colourfast natural dyes,
however,
they
are
not
currently
commercially grown in the United Kingdom
and are sourced from Europe and Asia
where they meet the Global Organic Textile
Standard (GOTs) Certification.
Bristol Cloth was featured on BBC News,
reporter Sally Challen stated that Bristol
Cloth is currently ninety-five pounds per
metre which is too highly priced for people
to switch from synthetically produced
products. Challen goes on to say the hope is
that with higher demand comes lower prices

as “every green revolution has to start
somewhere” (Challen in Behan, 2019).
Boggis (2019) states the knitting and craft
community are setting standards for a slow,
sustainable fashion. Yarn brand Wool and
the Gang was founded with the aim of
pioneering sustainable fashion, bringing a
traditional craft to the mass market. They
have yarns created with upcycled fashion
waste, including a yarn using one hundred
per cent recycled Peruvian wool, for every
purchase of this yarn; they donate thirty per
cent of sales to Friends of the Earth, an
environmental campaign body.
Other yarn companies are working closely
with local sheep to produce yarns with
authenticity and that are environmentally
friendly. Boggis (2019) offers ideas of how
to reduce environmental impact without
spending a lot of money; ideas include
repairing loved garments with visible or
invisible mending techniques or upcycling a
jumper from a charity shop by pulling the
jumper out and knitting something new.
The yarn community within Instagram
shows the growing popularity of this once
traditional craft. A survey conducted within
this community for primary research of this
thesis showed ninety-eight per cent of
participants stated when given a direct
alternative to synthetically produced
products, they would choose natural
alternatives. One participant, however,
stated that “it depends on the properties of
the fibre, simply being natural doesn’t make
something inherently good. It also doesn’t
make
something
more
ethically/environmentally friendly" These
findings support Paterson’s belief that
natural
dyes
are
not
necessarily
environmentally friendly.
CONCLUSION
The aim of this research was to understand
how the textiles industry evolved through
the accidental discovery of synthetic dyes
and the subsequent impact this evolution had
11
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on the livelihood of people and the
environmental
implications
currently
witnessed within the twenty-first century.
Analysis of secondary research revealed the
accidental discovery of Mauveine inspired
the creation of new synthetic dyes.
Synthetic Indigo brought about the collapse
of a prevalent textile sector and only because
of the First World War did India begin
exporting natural Indigo again although they
never fully recovered. Now in the twentyfirst century, people are seeking out
environmentally friendly alternatives and
India is beginning to build upon the once
fruitful crop by exporting natural Indigo to
rebuild livelihoods.
Within the continually developing textiles
industry articles reveal investigations into
the harmful effects manufacturing processes
emit. Key articles discovered for this thesis
from Chhabra (2015), Pandey (2017) and
Mowbray
(2019)
investigate
the
environmental impacts and analyse new
technology combined with traditional
methods and natural dyes to offer a viable
and sustainable solution.
It was argued by Paterson in Chhabra’s
(2015) article that natural dyes alone will not
hold the answer, offering a hybrid of natural
and synthetic dyes. To successfully produce
these genetically modified dyes requires
further research, development and constant
analysis ensuring they are not further
contributing to the environmental impact.
Primary research for this thesis showed
unequivocally that there is demand for more
environmentally
friendly
alternatives,
although at present the barrier appears to be
pricing as indicated by Challen in Behan
(2019) regarding Bristol Cloth. The survey
results show people are seeking
environmentally friendly alternatives and
participants stated they were saving up to
pay for them.

Natural alternatives are still expensive and
time-consuming to produce, which closely
reflects the pricing of eighteenth-century
textiles which witnessed a large-scale social
divide. If natural alternatives cannot be
produced at a more competitive price, then
there is the distinct possibility a divide could
manifest within the social classes once
again. The hope is that the demand continues
to rise, and manufacturers will fulfil this
demand, ensuring social classes will not be
divided due to the pricing of textile products.
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HE Vs. NGB: A coaches’ perspective
Jennifer Davison and Paul Whitfield
BSc Applied Sports Coaching and Development
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ABSTRACT
Hall, Cowan and Vickery (2018) outlined that there is research that supports the pathway of a
Higher Education (HE) degree within sports coaching (Bales, 2006; Jones, 2006, Mallett, Rynne,
and Dickens, 2013 and Moreau and Leathwood, 2006), research also argues that HE Sport
Coaching courses are not very effective (Trow, 1973, Dolton and Vignoles, 2000 and Branine and
Avramenko, 2015). Evidence suggests that organisations have started to demand National
Governing Body (NGB) coaching qualifications, however also state that the current level of
education is inadequate. (Jones, Armour and Potrac, 2005, Fernandez-Balboa, 1997, and VargasTonsing, 2007)
The aim of the study is to gain a better understanding of the pathway for a Sports coach into
employment. The study will then compile this data in the hope that NGB and HE institutions can
communicate on how best to educate aspiring coaches.
A questionnaire will be used to distinguish participants with rich coaching experience. After a
selection process, some of the participants will be interviewed. Data will then be thematically
analysed manually (Guest, Macqueen and Namey, 2012).
Five clear themes were forged from a copious amount of data, which were; HE, NGB; Personal
Characteristics; Personal Experience and Demand Vs, Supply.
The study found that a combination of both HE and NGB accompanied with advanced soft skills
and a plethora of experience are the recommended constituent elements of a successful and
employable coach (Lyle, 2002; Brown, Hesketh and Williams 2005; Turner and Nelson, 2009).
KEYWORDS: HE, NGB, Personal Experience, Volunteering.
RATIONALE
This study is necessary as research (Cushion
and Jones, 2001; Turner and Nelson, 2009;
Hedlund; Fletcher and Pack, 2018 and Hall,
Cowan and Vickery 2018) has highlighted,
there is an insufficient amount of
information about the skills required to be
employed as a Sports coach. More
specifically Hall, Cowan and Vickery
(2018), suggest a more detailed explanation
of student’s perspectives as they move into
industry is a priority research topic. Mallett,
Rynne and Dickens (2013), explain that
previous findings can guide future research
in the coach development area. Particularly
in the constituent forms of learning, such as;

Higher education (formal), National
Governing Body (NGB) qualifications,
volunteer work (informal) and how much
time and focus should be divided between
them (Coombs and Ahmed 1974; Nelson et
al., 2006 and Mallett et al., 2009).
Lyle (2002) discusses why, despite the
developing recognition of sport as an
academic study, there is a dearth of research
on the theory or conceptual development of
sports coaching. It could be due to a number
of factors such as: Sports coaching is a
victim of its’ lowly status in the academic
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world, due to people's perceptions of sport
as a leisure activity or voluntary field
amongst others; current coaches at the
highest level creating a mystique about elite
sports coaching, evidence to support this can
be found from Woodman (1993), who
claims that coaching is in part an 'art'.
However, Lyle (2002) argues that this
terminology could be used because of an
inability (or reluctance) to describe the finer
details of skills involved; the perception of
coaching in the UK, with the UK having a
very different attitude towards coaches than
that of America. Compared to Basketball,
American Football and Baseball coaches in
America are well respected, whereas
Football coaches in the UK are seen as
amateurs. Although, Chapman (2010)
argued that American coaches at a
participation level are also undervalued
despite having a major impact on numerous
people. Furthermore, Hall, Cowan and
Vickery (2018) outline that around the world
the majority of coaches are volunteers,
suggesting a more balanced perception of
coaches universally than initially discussed.
Evidence of this is that Duffy et al., (2011)
found that there is an upward trend of paid
coaches in Europe and North America, more
specifically that there is an estimated 36,537
full-time and 230,765 part-time coaches in
the UK.
Vargas-Tonsing (2007), is one of many
researchers (McCullick, Belcher and
Schempp, 2005 and Turner and Nelson,
2009) that suggests there is currently a
growth in youth sport participation. Hence,
the demand for coaches has increased, a
view, which is supported by congruent
research (Martindale, Collins and Abraham,
2007 and Van Der Merwe, Malan, and
Willemse, 2015). It has also documented
that there is a boom in the number of
undergraduates in the sport and leisure field,
inclusive of Sports coaching courses
(Blackwell et al., 2001; Lyle, 2002; Gedye,
Fender and Chalkley, 2004; Jackson and
Michelson, 2014 and Nelson, 2018). To that
end, there is a plethora of coaching roles

available, Vargas-Tonsing (2007) outlines
that the basic requirements to be employed
as a coach is to be qualified. Woodman
(1993), supported this stating coach
education in youth sport is critically
important. Meaning that more National
Governing Body coaching qualifications are
required to meet the increasing demand. In
addition to the need for more education
Vargas-Tonsing (2007), explains that the
current level of coach education is deficient,
therefore recommends future studies explore
how best to prepare youth Sport coaches.
This study aims to fill the gap in research by
illustrating the coaches’ journey from
education
to
employment.
LITERATURE REVIEW
HIGHER EDUCATION
King et al., (2002); Richards, (1984) both
outline that four out of five secondary school
leavers seek a degree in order to maximise
potential future income. Evidence to support
this comes from the U.S. Bureau of Labor
Statistics, (1997); Lacey & Crosby, (2005);
and the U.S. Census Bureau, (2002) who all
agree that having a Higher Education degree
can potentially increase salary income three
times over. Finally, Brooks and Everett
(2009) concur by stating that there is a
positive relationship between getting a
degree and having a more prosperous career.
There is a current debate within literature
discussing Higher Education and how useful
it is to become successfully employed
(Mallett et al., 2009). There is research that
supports Higher Education (Lyle, 2002;
Leonard, Becker, and Coate, 2005; Moreau
and Leathwood, 2006; Gilbert, 2009 and
Mallett, Rynne and Dickens, 2013) and
those who argue against the value of HE
(Trow, 1973; Dolton and Vignoles, 2000
and Branine and Avramenko, 2015). The
positives are that Higher Educated coaches
will have more of a variety of knowledge at
a higher level. Although research argues that
this has left graduates with an over specified
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mindset making it hard for them to transfer
into industry (Clark, 1996; Kemp 1999a,
1999b). Additionally, as previous research
has documented (Lyle, 2002; VargasTonsing, 2007 and Gilbert, 2009), there is an
increase in the amount of undergraduate
Sports coaches and courses to meet that
demand, therefore the subject is becoming
more reputable (Purcell and Elias, 2004;
Bales, 2006; Jones, 2006 and Cassidy and
Rossi, 2006), which has underpinned
growing student demand for Sports
coaching degrees (Mallett, Rynne, and
Dickens, 2013). As a result, sports coaching
as an academic study has expanded greatly.
Evidence of this is that in 2001 there was
only twenty-six institutions that offered
sports coaching as a higher education degree
but then only eight years later in 2009 it was
documented that 245 Sports coaching
courses were available (Lyle, 2002; Turner
and Nelson, 2009; UCAS, 2009 and Hall,
Cowan and Vickery, 2018). Although,
research (Andrews and Higson, 2008;
Boden and Nedeva, 2010 and Hall, Cowan
and Vickery, 2018) has argued that the
expanding number of undergraduates
studying Sports coaching has put a strain on
Higher Education institutions to develop
students replete with the skills they need to
coach.
Additionally, research argues that this has
caused a disproportionate amount of
educated coaches with not enough jobs to
accommodate them (Trow, 1973, Dolton
and Vignoles, 2000; and Branine and
Avramenko, 2015). Aston and Bekhradnia,
(2003); Brown and Hesketh, (2005) voice
concerns that there is little hope that the
labour market will match the inflation of
graduates. Mallett et al., (2009) explores the
positive and negative connotations of
Higher Education such as; it can be
packaged; students can have access to
experts of the subject area; because of
formal testing, there will be recognition of
achievement providing quality assurance for
employers. Additionally formal learning can
develop coaches' capacity to think critically.

Consequently, it is supported by research
(Lyle 2002 and Mallett, Rossi and Tinning
2007) whom agree as they both explain how
critical thinking is vital for success for high
performance Sports coaching. Accordingly,
completing a degree is often viewed as a
must have for various disciplines (Gilbert,
Balatti, Turner, and Whitehouse, 2004;
Lowden, Hall, Elliot, and Lewin, 2011).
Although a multitude of research (Gedye,
Fender and Chalkley, 2004; Sleap and Reed,
2006; Lara-Bercial et al., 2016 and Hall,
Vickery and Cowan, 2018) ponder how
applicable this is to Sports coaching.
Negatively, Sports coaching degrees have
been targeted for its shallow attempts to
include applied learning scenarios and
inadequacy to promote critical thinking as
well as developing softer skills such as
problem
solving,
negotiation
and
commercial awareness (Brennan, 2004;
Yorke, 2004; Nash & Sproule, 2009;
Cushion et al., 2010 and Hall, Cowan and
Vickery, 2018). For example, Harvey, Moon
and Geall (1997) carried out a study in
which graduates discussed how effective
they felt their degree was in preparing them
for industry. Eighty-four participants
highlighted a lack of emphasis on the soft
skills and were, therefore not ready for
employment. Research that supports this is
that of Brown, Hesketh and Williams (2005)
who identified soft skills are just as
important as paper qualifications when
heading into industry. Sekhon, (1989) is a
dated piece of research that found that
problem
solving,
leadership
and
management skills are more valued by
employers. More current research such as
Usher, (2002) has echoed the same
sentiments showing a stable trend in
employer demands. However, Buchta and
Skiert (2008) found in their study that
graduates felt the skills they developed
during their degree were the modem skills
used in the workplace. In contrast,
Manathunga, Pitt and Critchley, (2009)
discovered that there some students felt like
they had all the skills necessary to gain
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employment
qualification.

just

lacked

academic

In essence, it appears as if Higher Education
is going to take a central role in educating all
levels of coaching in the future due to the
increasing demand of coaching (McCullick,
Belcher, and Schempp, 2005; Taylor and
Garratt, 2008 and Hall, Cowan and Vickery,
2018). Disappointingly, Roscigno and
Ainsworth (1999) alongside Shavit and
Muller (1999), say that in Britain a degree
does not hold as much weight as a degree
from any other country. Moreover, an
increase in graduates is resulting in a lower
average national wage (Brynin, 2002).
NATIONAL GOVERNING BODIES
National Governing Body qualifications
have naturally grown in popularity as
assistant, head and advanced coaches pursue
accreditation for their respective sports
(Knowles, Borrie and Telfer, 2005; Turner
and Nelson, 2009). A lot of research has
specified that for elite coaches NGB
qualifications are inadequate in providing
the detail needed to be a successful coach
and that in order to keep participation high,
at all levels, programmes have few entry
requirements and delivered over short
periods of time (Gould, Giannini, Krane and
Hodge, 1990; Fleurance and Cotteaux,
1999; Lyle, 2002; Cushion, Armour and
Jones, 2003; Mallett, Rossi and Tinning,
2007; Rynne, Mallett and Tinning, 2008 and
Mallet et al., 2009). NGB courses have also
been criticised for a lack of critical delivery
which can cause future practice to be based
on belief and not research evidence
(Cushion et al., 2003; Cushion et al., 2010
and Hall, Cowan and Vickery 2018) On the
flip side of this though, Brennan (1997);
Nelson, Cushion, and Potrac, (2006) and
Mallett et al., (2009), argue that to back
NGB’s there are an abundant of smaller
workshops or seminars coaches can attend
voluntarily to get a more comprehensive
learning experience to enhance professional
development. Perhaps more importantly,

research has outlined that in the current
climate the only way to become an
accredited coach in through a NGB (Nelson
et al., 2006 and Hall, Cowan and Vickery,
2018). Echoing these thoughts are Werthner
and Trudel (2009); Piggott (2011) and Hall,
Cowan and Vickery (2018) who have said
that NGB qualifications have been the
gateway for practitioners to enter before
working in the coaching industry.
Hall, Cowan and Vickery, (2018)
highlighted the issue that sports coaches
were too concentrated on the ‘main’ team
sports such as Football and Rugby. Some
research suggested that this was due to
traditional team sports over-taught within
school curriculum (Green, Smith, and
Roberts, 2005 and Vandermeerschen, Vos
and Scheerder, 2016). Leaving a gap for
some of the lower participated sports’
NGB’s to target coaches who want to
develop a comprehensive variety of
knowledge in more sports.
Nevertheless, there is research that debates
how NGB’s are not necessary to coach. For
example
McCallister,
Blinde
and
Kolenbrander (2002), said some coaching
roles only need very basic skills such as
willingness and availability. However, as
some researchers (Fernandez-Balboa, 1997,
Jones, Armour and Potrac, 2005 and VargasTonsing, 2007) have outlined those
coaching roles tend to have a low income if
any at all. Previous studies (Barnett et al.,
1992 and Smoll et al., 1993) have supported
the importance of NGB’s. Barnett et al.,
(1992) found that there is 95% percent
participation retention rate of athletes with
qualified coaches as compared to 75% to
that of coaches without qualification.
Moreover, the research consistently found
that athletes with a qualified coach have a
higher level of fulfilment and enjoyment
whilst participating in their sport. Despite
this, the research is over twenty-five years
old so it is difficult to assume the same
statistics would be found today. Mallett et
al., (2009) explains that the NGB learning
pathway is beneficial as it has a lot of
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authenticity, meaning and contextualisation.
However, also acknowledges flaws within
NGB's for example; that they can suffer
from a lack of control, may not be able to
provide as much feedback as needed or
wanted and not have as much of an impact
as wanted (Rynne, Mallett and Tinning,
2008; Mallett, Rossi, and Tinning, 2008;
Lemyre, Trudel and Durand-Bush, 2007 and
Wright, Trudel and Culver, 2007).
MIXED LEARNING APPROACH
Research
states
that
exceptional
performance coaching is a factor of the
development of sports coaches (Mallett et
al., 2009). Emphasising the importance of
coach development, which could include
Higher education and National Governing
Body qualifications (Lyle, 2002, 2007;
Cassidy, Jones, and Potrac, 2004; Jones and
Turner, 2006), in creating high quality
performance coaching. This is what most
employers want as Lyle (2002), states that
high performance coaches are imperative to
elite athlete success.
Lyle, (2002), suggests that a mixture of
Higher Education and National Governing
Body qualifications are crucial to any
occupation as it shapes the success and
development of future practice. Lyle goes on
to say that Higher Education acts as a
'quality
insurance'
to
employers.
Consequently, 'The Development of
Coaching in the United Kingdom' (UK
Sports Council, 1999) understood a change
in the demand for the sports coaching
environment. Therefore supported Lyle's
statement that coaches have increased
pressure to become educated and certified.
A regional survey (Centre for Leisure
Research, 1992) found only 27% of coaches
did not have an NGB qualification. The
survey took place twenty-six years ago, thus
the percentage would be a lot smaller today.
Accordingly, certification acts as a ticky box
for employers, which confirms a competent
coach. Therefore, the absence of a National
Governing Body Qualification can be a
difficult barrier to overcome as a coach.

PERSONAL CHARACTERISTICS
Adverse to what was previously discussed;
Research has found that experiential
learning such as coaching hours are more
valued than education and qualification
(Dickson, 2001; Cushion, Armour and
Jones, 2003 and Mallett et al., 2009). In
studies carried out with elite coaches of the
Queens Academy of Sport (Rynne, Mallett
and Tinning, 2008) and Australian Football
League (Mallett, Rossi, and Tinning, 2008)
it was found that coaches felt that their
greatest contribution to development was
during their everyday activities. Of the same
mind were studies carried out in Canada
(Lemyre, Trudel and Durand-Bush, 2007
and Wright, Trudel and Culver, 2007) which
investigated how youth volunteer coaches
learn. As with the Australian coaches this
research found that unguided learning was
also the preferred method of coach
development. Interestingly, both studies
also noted that development was hindered
when working alone.
There has been an inquest into how useful
independent experience can be for
development, Research has argued that the
benefits are that a coach can access any
source at any time based on specific
coaching issues. The limitations, however,
are that the leadership coaches can get in a
workplace (such as coaching) can vary in
levels of quality of guidance (Mallett et al.,
2009). Notwithstanding, a substantial
amount of research found that coaching
experience is paramount for coach learning
when compared against both NGB’s and
Sports Coaching degrees (Gould, Gianinni,
Krane, and Hodge, 1990; Schempp et al.,
1998; Jones et al., 2003, 2004; Irwin et al.,
2004 and Turner and Nelson, 2009). This is
because research declared that the level of
application of the wide range of skills and
knowledge from the coach is what separates
a good practitioner from an average one
(Woodman, 1993; Cushion and Jones, 2001
and Beedie, 2017). Arguably, this is
expected when considering the time spent by
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coaches in practical situations as compared
to formal learning environments (Gilbert,
Côté, and Mallett, 2006 and Turner and
Nelson, 2009).
METHOD PARTICIPANTS
Participants were sourced from a local
grassroots football club (Lumley F.C.) and a
local
gymnastics
club
(Gateshead
Gymnastics) as well as previous
undergraduates from Newcastle College
University Centre, who studied sports
education or Sports science degrees.
Newcastle College University Center has
delivered sport based degrees for well over
ten years therefore ninety graduates were
asked to take part. The students graduated
between the years 2013 and 2017. Although
they studied different core subjects such as
Sports Coaching and Development or Sports
Health and Fitness, some modules were
shared across all degrees (Cronin and
Lowes, 2016). These included Research
Methods, Career Development and a
Dissertation module. Delivery involved a
mixture of lectures, seminars, laboratory
sessions, practical sessions and tutorials.
Additionally all graduates took part in work
placement hours as part of the degree.,
suggesting that all graduates had an entire
and total formal learning experience (Sleap
and Read, 2006). The graduate coaches were
all under 30. Coaches from Lumley F.C. all
coached at least twice a week including a
training session and a competitive match.
All the coaches had at least an FA Level 1 in
football coaching, as well as being licensed
members of the FA. All coaches took part in
at least 3 hours of CPD every year. Coaches
from Gateshead Gymnastics all coached at
least once a week. All coaches had at least a
General Gymnastics level 1.
In total there were eight participants.
DATA COLLECTION
A mixed method approach was undertaken
consisting of an initial questionnaire
answered by all participants, then eight
participants were selected from the first

sequence were interviewed for further detail.
This method of collecting data was
reproduced from the previous work of Sleap
and Read (2006) and Hall, Cowan and
Vickery (2018). Following Hesse-Bieber
(2010), the research is predominantly
qualitatively driven with an emphasis on the
thoughts and opinions of participants’
experiences when entering the employment
sector. The collection is a sequential mixed
method approach which will be analysed in
two phases (Sleap and Reed, 2006 and Hall,
Cowan and Vickery, 2018). A mixed
method approach allows triangulation of
quantitative and qualitative data, thus
making the data more reliable (Smith, 2010).
Another strength of this approach is that it
allows comparisons to be made within the
large
amount
of
data
collected
quantitatively.
This
approach
also
incorporates the strength of qualitative
research which as it provides highly detailed
insights into the coaches’ experiences and
how it affects them (Smith and Caddick,
2012). There is research that argues that this
approach can leave results confused in a
‘paradigm war’ (Denzin, 2010). Although
Greene and Caracelli, (2003) state that this
argument will quashed soon within research,
therefore instead of debating this, research
should take advantage of the use of both
paradigms (Merton and Kendall, 1946 and
Yardley and Bishop, 2015). Echoed by
Fuentes, (2008) who stated that this
approach will generate much richer detail
that either paradigm could do alone. The
questionnaire consists of questions that
identify the nature of the participants coach
education. Then asks how useful the coach
feels the education has been in gaining
employment using a Likert scale which can
increase trustworthiness as a result of its
anonymity so has a higher participation rate
(Hall, Cowan and Vickery, 2018). A benefit
of using a combination of mixed methods
means that in the interview follow up
questions can be formulated by the answers
to the initial questionnaire (Hall, Cowan and
Vickery, 2018). Accordingly, the researcher
can elaborate and clarify previously
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collected data. All interviews were held with
just the participant and researcher in a
private room convenient locations for the
coach. Prior to each interview, everyone was
reminded of the purpose of the study and
discuss anonymity and the right to withdraw
at any point to induce honest answers from
the participants. To make sure all data was
collected each interview was recorded on a
digital
device.
PROCEDURES
Email addresses were collected from the
course leader at Newcastle College,
Chairman of Lumley F.C. and the
chairperson of Gateshead Gymnastics
respectively. Questionnaires were emailed
out in January 2019. Follow-up interviews
were conducted with eight participants
based purposeful sampling (Teddlie and Yu,
2007). The interviews were semi structured
in nature, although certain topics
(employment, coach education and the
correlation between the two) were outlined
by the research team in advance. Without
planning all specific questions (Patton,
2002). This allowed the researcher to adopt
a more relaxed style, as well as the
availability to probe or ask follow up
questions for clarity or extra detail.
Consequently, the data collected was more
valid and reliable (Purdy, 2014).
DATA ANALYSIS
Guest, Macqueen and Namey (2012)
outlined how a better understanding of data
can be achieved via the use of manual
thematic analysis of qualitative research.
Therefore, data collected will be re-written
and thematically analysed manually. Before
analyses a process was established and was
followed consistently, the process involved
re-reading the transcript of the interview
multiple times to become familiar with the
text (Braun and Clarke, 2006).

RESULTS AND DISCUSSION
INTRODUCTION
The purpose of this chapter is to illustrate
the best pathway to become a successful
working coach. Once the data from all 8
interviews were analysed, five higher order
themes were created. From the data
provided by all twelve coaches who all
answered one questionnaire and engaged in
an interview, a plethora of themes surfaced
that related to the intended research topic.
This chapter will look at how the results of
this study compared to previous research in
its constituent forms discussed in the
literature review.
HIGHER EDUCATION
The data suggests that coaches are motivated
to attend a Higher Education sports degree
to help aid them financially. Evidence of this
is when asked why Participant G completed
a degree they answered.
“And then my son was born which
give me a kick up the backside if you
like. So that persuaded me to go look
for employment that 1) I liked and 2)
give me some stability because you
know one of the reasons back then
was if I was ill, I did not get paid for
being ill. Not that that is what I am
looking for now but it helps and
gives me a bit more job security and
a bit more security for me and my
family as well.” (Paragraph 314,
Line 3. Participant G.)
This data echoes the previous findings of
researchers (Richards, 1984; King et al.,
2002 and Brooks and Everett, 2009) that
people pursue Higher Education for a higher
potential income in future employment.
Therefore, the findings of this research can
concur that the thoughts of the coaches’
mirrors previous statistical data which
suggests that graduates can earn three times
as much than those who did not complete a
degree (U.S. Bureau of Labor Statistics,
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1997; U.S. Census Bureau, 2002; Lacey and
Crosby, 2005). Meaning that if a coach is
motivated by money a Higher Education
degree could give them the best chance to
earn the most money.
From the quotes extracted from the
interviews, it follows that Higher education
is equipping coaches with the tools to use in
an applied setting. Participant A made this
quite clear by saying:
“So carrying out different a
psychology free throw dissertation
that I looked into biomechanics and
drop shot height in effective
biometric programmes so everything
I did applied to Basketball”
(Participant A.)
“Within a university that there is
more of a push for industry skills”
(Participant A).
Interestingly this disagrees with the
literature explored previously that suggested
graduates
leave
university
overly
specialized in a specific area making it hard
to transfer the skills and knowledge acquired
during one’s degree (Clark, 1996; Kemp
1999a, 1999b). Although, this could be as a
result of the age of previous research.
Participant A uses the word “push” when
describing how universities are focusing on
transferable skills into industry within the
content of their curriculum. Implying that
this is an ongoing and recent development
within Higher education. The implication of
this is that Higher Education is
unpredictable in its ability to give a coach
tools to transfer into industry, although it can
be said that institutions are taking an active
approach to develop this aspect of the
course.
When participants were asked about how
useful they thought their degree was and
how much importance their employer put on
having a degree a recurring pattern emerged
that showed Higher Education is a must

have
for
employers.
Such
as:
“In every job I have gone for has said you
need a degree.” (Participant A).
This agrees with the aforementioned
findings (Gilbert, Balatti, Turner, and
Whitehouse, 2004; Lowden, Hall, Elliot,
and Lewin, 2011) and also helps answer the
queries of researchers such as Sleap and
Reed (2006); Lara-Bercial et al., (2016)
and Hall, Vickery and Cowan (2018) that a
degree is also a necessity in the coaching
province. However, the findings of this
study go further and discuss other routes
post-graduation. For instance;
“Obviously master’s is what gave
me the opportunity to start work
with Leicester” (Participant E.)
Participant E suggested that employment
was found after doing a master’s programme
and Participant B highlighted that it was a
PGCE that helped land a coaching role
“After I got my PGCE I surprisingly
got a job offer.” (Participant B.)
This suggests that the level of education a
coach undergoes impacts employment
chances, however there is a lot of external
variables that could have also affected the
employment of participant E and B
respectively.
NATIONAL GOVERNING BODIES
Most of the coaches stated that in order to
become a coach one must have an NGB
qualification. An example of this is:
“I had to have the level 1 to meet the
charter standard set by the FA, so
that was a must.” (Participant C).
This conforms to the literature reviewed
earlier that stated that NGB qualifications
are the gateway into the coaching industry
(Werthner and Trudel, 2009; Piggott, 2011
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and Hall, Cowan and Vickery, 2018).
Consequently, this study summarises that an
NGB qualification should be elemental in a
coaches learning pathway. As a result of
NGB’s being the only accreditation pathway
for coaches (Nelson et al., 2006 and Hall,
Cowan and Vickery, 2018). Moreover, the
data collected reports that NGB’s help a
coach become more rife with techniques and
knowledge, evidence of this is as follows;
“The course just gives you different
tools you have just got to be
confident enough to implement
them.” (Participant F).
“... in the youth modules we learned
about your players…” (Participant
C.)
This was congruent with research
considered earlier which explained that
NGB offer additional courses to help
coaches become more comprehensive
(Brennan 1997; Nelson, Cushion, and
Potrac, 2006 and Mallett et al., 2009). In
context, it can be argued that NGB’s offer
additional course and it is up to the coach to
take advantage of these opportunities to
develop and ultimately separate themselves
from coaching competition.
During the interview process a drawback to
NGB’s was found:
“...the course I did was lead by
someone I had not even heard of
since.” (Participant A).
Demonstrating a lack of feedback and
support from the NGB after completing the
course. Further evidence of this is that in
every interview when asked if any coach had
help from their NGB since qualifying the
course. All participants answered ‘No’.
Reiterating the research discussed which
outlined NGB’s have a lack of control and
consequently, can’t provide as much
feedback or impact a coach enough
(Lemyre, Trudel and Durand-Bush, 2007;
Wright, Trudel and Culver, 2007; Rynne,

Mallett and Tinning, 2008 and Mallett,
Rossi, and Tinning, 2008). Effectively,
NGB’s can give you a lot of benefits as a
coach such as accreditation and tools to use
but thereafter it is up to the coach. Hopefully
this research can evolve this process.
Within the study it was found that
specifically coaches with just an NGB
qualification and no degree thought that
NGB qualifications were more useful when
heading into industry:
“...no to the degree, if I was younger
I could have possibly gone down this
route and done a degree in possibly
sports science or sport and business,
something like but I think the badges
are more relevant than the degree
which would just be theoretical and
not as specific as your level 1, 2,
UEFA route.” (Participant F).
Indicating that they thought the NGB would
be better in an applied setting, for example;
“...you should have your level 1 up
to a certain point. But when you go
to 9v9 or 11-a-side you should have
your level 2 because the game has
moved on and you have got to keep
challenging the kids and you know
coaching sessions to understand
what Lumley want to understand
how to challenge the kids, and not to
lose them so they don’t get bored so
they are always challenged at the
right level and in the right way...”
(Participant F).
This complies with the work of Barnett et
al., (1992) and Smoll et al., (1993). Despite
their research being carried out over 25
years ago the study has found that NGB
qualified coaches are still better equipped to
retain players as a result of challenging
players to the appropriate level via
knowledge gained on NGB courses. Thus, it
is palpable to coaches, clubs and employers
that a coach with an NGB qualification is
going to retain more participants than that of
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a coach without an NGB. However, this
does not scrutinize between coaches who
have an NGB and those who have both an
NGB and some format of Higher Education.
MIXED LEARNING APPROACH
Findings from the study have recommended
that both NGB and HE are valuable to coach
development. Coaches interviewed in this
study were of the same mind when they
mentioned:
“I think the qualifications from the
NGB’s link in to my job well in
terms of the overlapping of coaching
and the analysis that I am doing. The
degree has given me a background
knowledge of sport and give me a
further understanding of what it is all
about.”... “I have always wanted to
be in sport really, the degree is the
first step of getting there and the
qualifications obviously go along
side that as well” (Participant E).
This is synonymous to the work of Lyle,
(2002), who argued the benefits of
completing a sports degree and an NGB
qualification. Thus, from chapter 4.2
onwards there is an overabundance of
support for the coaches to learn through both
Higher education and National Governing
Bodies to become replete with the skills,
knowledge and qualifications it takes to
become a successful and employed coach.
PERSONAL CHARACTERISTICS
Alternative themes were discovered when
trying to understand the best route to
employment and success as a coach. One of
the more prevalent themes discussed were
the softer skills necessary as a coach,
evidence from the interviews are as follows;
“...wanted someone he could rely
upon
and
trust.”
And when asked what set you apart

from other applicants of the job, one
coach simply replied;
“Desire!” (Participant G)
This is comparable to earlier research that
also suggested soft skills were a
fundamental and crucial part of a successful
coach (Harvey, Moon and Geall, 1997
Usher, 2002 and Brown, Hesketh and
Williams 2005) However, the specific soft
skills needed changed from study to study.
This study outlined skills such as ‘Desire,
Trust and Dependability’ whereas other
research found that critical thinking and
problem solving were essential (Brennan,
2004; Yorke, 2004; Nash and Sproule, 2009;
Cushion et al., 2010 and Hall, Cowan and
Vickery, 2018). Nethertheless, it should be
noted that Buchta and Skiert (2008)
discovered that these transferable skills were
developed on graduates’ degrees. Ergo, it is
recommended that in order to the most
effective coach possible and increase the
chances of being employed coaches should
put a heavy focus on trying to develop their
softer skills to become a more complete
coach.
Finally, from the data gathered a clear
emphasis was placed upon experience.
Furthermore, the range and quality of the
experience gained. For instance:
“You won’t be able to be a coach if
you don’t do any volunteering so it
has got to be done either in a football
club or just helping out. I think that
volunteering it probably the most
important but NGB’s and HE degree
is also very important.” (Participant
E)
This quote shows how much importance was
placed on volunteering by this coach
conforming to the work of Dickson (2001);
Cushion, Armour and Jones (2003) and
Mallett et al., (2009) previously discussed.
The coach has indicated that they feel
experience is more beneficial to a coach than
NGB and HE, however still argues the
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importance of all 3. Critically one
participant discussed how the type of
environment can affect employability:
“I would probably say that
volunteering is the most important
given that it is in a quality
environment.” (Paragraph 82, Line
4. Participant B)
Interestingly this coach discusses how the
level and environment that a coach practices
can be used to distinguish themselves further
from their colleagues. A wealth of research
backs up the emphasis put on experience
over NGB and HE (Gould, Gianinni, Krane,
and Hodge, 1990; Schempp et al., 1998;
Jones et al., 2003, 2004; Irwin et al., 2004
and Turner and Nelson, 2009). As the
application of knowledge learned is central
to a coaches’ development. (Woodman,
1993; Cushion and Jones, 2001 and Beedie,
2017). This study is unique when it explored
some additional benefits of personal
experience. These can be understood from
the following quotes;
“I was playing and coaching at
Brighton and they kindly offered to
put me on my level 3” (Participant
A.)
“I have a mate who has a role in the
academy of light so I will stay in
touch with him.” (Participant B.)
The quotes allude suggest that when
volunteering or gaining coaching/playing
experience opportunities can arise that will
benefit you as coach such as the chance to
do an NGB qualification or to do some
networking as shown by Participant B.
Analysing the data, the importance of
experience cannot be understated. As a
result, experience is an essential component
of a coach, thus any aspiring coach should
insure they start volunteering.

CONCLUSION
This research project aimed to gain a better
understanding of how useful coaches
perceived Higher Education and National
Governing Body Qualifications to be. More
specifically to help establish a recognised
pathway for coaches to follow to enhance
coaching success and employability.
From the interviews conducted 5 themes
were found relating to different phenomena
a coach will experience in their respective
journeys. These findings illustrated how
different
coaches’
background
and
involvement within their respective sport
has navigated and manipulated their
professional journeys. Subsequently adding
to the database of information already
available to construct a more encyclopedic
summary of coach learning (Cushion and
Jones, 2001; Turner and Nelson, 2009;
Mallett, Rynne and Dickens, 2013 and Hall,
Cowan and Vickery 2018). Therefore, this
study has been able to fill a gap in research
outlined by Coombs and Ahmed (1974);
Nelson et al. (2006) and Mallett et al.,
(2009) corresponding to the dearth of
knowledge in the importance of constituent
learning formats within sports coaching. As
a result, the study has achieved its goal in
terms of the information the researchers
hoped to produce.
The study contained some limitations alike
most studies. A significant limitation is that
the study, including the interviews, were
carried out by a first-time researcher with no
prior experience in collecting and analysing
primary data. Additionally, participants
answered questions spontaneously with no
planning so their responses may be skewed
and lack detail. Moreover, only a small
sample of coaches were used, and although
they came from diverse backgrounds in
terms of age, experience and qualifications,
it is not representative of all coaches.
Consequently, it could be argued that this
study lacks validity. Although, the majority
of the findings of this study are consistent
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throughout so it can be summarised that the
study has effectively evaluated the learning
pathways for coaches with validity and
reliability. To increase validity, a wider
sample could have been used so that the
study was more representative of the
coaching population. To increase reliability,
more studies should use a similar method to
this study and others, (Sleap and Read,
2006; Hall, Cowan and Vickery, 2018)
collecting repeatable results.
The findings of this study benefit an
abundance of groups. Firstly, this study will
help youth coaches understand the steps
taken in order to become a successfully
employed coach. Excitingly, this study
could be used by NGB organisations and HE
institutions to cooperate with each other to
help create a holistic learning experience for
all coaches based on their perceptions.
Accordingly, there is potential for a
curriculum planned by both HE and NGB
that split the content that coaches want to
cover learned from this study. Specific
examples that could be particularly useful to
industry include that HE is viewed
positively by coaches as they feel it: can
increase potential income (Richards, 1984;
King et al., 2002 and Brooks and Everett,
2009); provides them with skills and
knowledge to apply in the coaching industry
which disagrees with existing research
(Clark, 1996; Kemp 1999a, 1999b); is
required by a substantial amount of
employers (Gilbert, Balatti, Turner, and
Whitehouse, 2004; Lowden, Hall, Elliot,
and Lewin, 2011) and finally additional to
existing literature this study found that the
level of HE can have a considerable impact
on employment probability. With regards to
NGB this study found that: an NGB
qualification is unavoidable for a coach
(Werthner and Trudel, 2009; Piggott, 2011
and Hall, Cowan and Vickery, 2018); there
is additional courses that coaches can opt
into to advance their coaching skills
(Brennan 1997; Nelson, Cushion, and
Potrac, 2006 and Mallett et al., 2009); the
higher NGB qualification you possess

directly correlates to an increasing amount
of opportunities and development a coach
will receive (Barnett et al., 1992; Smoll et
al., 1993) and that NGB’s should improve
the liaison they have with coaches (Lemyre,
Trudel and Durand-Bush, 2007; Wright,
Trudel and Culver, 2007; Rynne, Mallett
and Tinning, 2008 and Mallett, Rossi, and
Tinning, 2008). Outside the scope of HE and
NGB the study established that coaches
should devote time to improve their soft
skills (Harvey, Moon and Geall, 1997
Usher, 2002 and Brown, Hesketh and
Williams 2005) and utilise coaching
experience, beit voluntary or paid, to
develop the skills they have learned within
HE and NGB courses (Gould, Gianinni,
Krane, and Hodge, 1990; Schempp et al.,
1998; Jones et al., 2003, 2004; Irwin et al.,
2004 and Turner and Nelson, 2009). Thus,
the study concludes that a replete coach with
the best chance of being successful and
employable takes advantage of both NGB
and HE (Lyle, 2002) and puts serious
emphasis on personal development as well
as constructing a healthy amount of
coaching experience. Finally, these findings
will aid future research understand the skills
and qualifications a successful coach needs.
RECOMMENDATIONS
Following on from this study, future
research should look into employers’
perspectives of what experiences they want
their coaches to have, including their
perception on the best learning pathway for
an aspiring coach. This will help fabricate an
explicit picture of what a coaches first and
consecutive steps are.
Secondly, future research should see if the
results of this study are reliable by using this
study and it’s method as a template on a
wider variety of coaches from different
geographical backgrounds.
Furthermore, the research should ideally be
undertaken by an experienced author with a
healthy
experience
of
conducting
interviews, gathering and analysing both
primary and secondary research.
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From this research, as well as similar
studies, National Governing Bodies and
Higher Education institutions should
cooperate to create a curriculum containing
the content desired by coaches. Moreover,
this should be a constant dynamic process
that evolves when new studies emerge with
a more thorough analysis of coaches’ needs
and potential industry needs.

Boden, R., & Nedeva, M. (2010)
Employing discourse: universities and
graduate ‘employability’, Journal of
Education Policy, 25(1), pp. 37-54.
Branine, M., & Avramenko, A. (2015) ‘A
comparative analysis of graduate
Employment prospects in European labour
markets: A study of graduate recruitment in
four countries’, Higher Education
Quarterly, 69(4), pp. 342-365.

REFERENCE LIST
Andrews, J., & Higson, H. (2008)
Graduate employability,‘soft skills’ versus
‘hard’ business knowledge: A European
study. Higher Education in Europe, 33(4),
pp. 411-422.
Aston, L. and Bekhradnia, B. (2003)
Demand for graduates: a review of the
economic evidence. [Online] Higher
Education Policy Institute. Available at:
http://www.hepi.ac.uk/downloads/3Deman
dforGraduatesAreviewoftheeconomicevide
nce.pdf [Accessed 26 Nov. 2018].

Braun, V., & Clarke, V. (2006) ‘Using
thematic analysis in psychology’,
Qualitative Research in Psychology, 3(2),
pp. 77-101.
Brennan, B. (1997) ‘Reconceptualising
Non-Formal Education’, International
Journal of Lifelong Education, 16 (3), pp.
185-200.
Brennan, J. (2004) ‘Graduate Employment;
issues for debate and enquiry’,
International Higher Education, 34
(Winter), pp.12-14.

Bales, J. (2006) ‘Introduction: Coach
Education’, The Sport Psychologist, 20(2),
pp. 126-127.

Brynin, M. (2002) ‘Graduate density,
gender and employment’, British Journal of
Sociology, 53(3), pp.363-381.

Barnett, N.P., Smoll, F.L. and Smith, R.E.,
(1992) ‘Effects of Enhancing CoachAthlete Relationships on Youth Sport
Attrition’, The Sport Psychologist, 6, pp.
111-127.

Brooks, R. and Everett, G. (2009) ‘Post‐
graduation reflections on the value of a
degree’, British Educational Research
Journal, 35(3), pp.333-349.

Beedie, C. (2017) ‘Research methods and
employability in the sport and exercise
sciences - are we throwing the baby out
with the bathwater’, The Sport and
Exercise Scientist, 52, pp. 10-11..
Blackwell, A., Bowes, L., Harvey, L.,
Hesketh, A. and Knight, P. (2001)
‘Transforming Work Experience in Higher
Education’, British Educational Research
Journal, 27(3), pp.269-285.

Brown, P., Hesketh, A. and S, Williams.
(2005) The Mismanagement of Talent.
Oxford: Oxford University Press.
Buchta, K. and Skiert, M. (2008) ‘The
Profile of Graduates from University
Schools of Physical Education in the Light
of Current Standards of Education’.
Rozprawy Naukowe AWF, Wroctaw, (35),
pp.250-261.
Cassidy, T., Jones, R., & Potrac, P. (2004)
Understanding sports coaching: The social,
27

Seven Bridges Vol. 7 (2019)

cultural and pedagogical foundations of
coaching practice. Abingdon: Routledge.
Cassidy, T. & Rossi, T. (2006) ‘Situating
learning: (Re)examining the notion of
apprenticeship in coach education’,
International Journal of Sports Science and
Coaching, 1(3), pp. 235-245.
Chapman, P. (2010) ‘Coaches are
Undervalued, but Powerful’, BC Coach’s
Perspective, 4, pp. 11–12.
Coombs, P., and Ahmed, M. (1974)
Attacking Rural Poverty: How Nonformal
Education Can Help. Baltimore: Johns
Hopkins University Press.
Centre for Leisure Research (1992) ‘A
Study of Sports Coaching in Grampian
Region’, Unpublished report to the Scottish
Sports Council.
Clark, J. (1996) Postgraduate skills: A view
from industry. Meeting the demands of R, D
& E leadership in a rapidly changing
social and business environment, Report on
graduate skills and industry. Canberra:
Faulding.
Cronin, C. J., & Lowes, J. (2016)
‘Embedding experiential learning in HE
Sport coaching courses: an action research
study’, Journal of Hospitality, Leisure,
Sport & Tourism Education, 18 (1), pp. 18.
Cushion, C.J. & Jones, R.L. (2001) ‘A
systematic observation of professional toplevel youth soccer coaches’, Journal of
Sport Behaviour, 24(4), pp. 354-376.
Cushion, C. J., Armour, K. M. and Jones,
R. L., (2003) ‘Coach Education and
Continuing Professional Development:
Experience and Learning to Coach’, Quest,
55 (3), 215-230.
Cushion, C. J., Nelson, L. J., Armour, K.
M., Lyle, J., Jones, R. L., Sandford, R., &

O'Callaghan, C. (2010) Coach learning and
development: a review of the literature.
Retrieved from sports coach UK.
Denzin, N. K. (2010) ‘Moments, Mixed
Methods, and Paradigm Dialogs’,
Qualitative Inquiry, 16(6), pp. 419–427.
Dickson, S., A (2001) ‘Preliminary
Investigation into the Effectiveness of the
National Coach Accreditation Scheme’,
Australian Sports Commission, Canberra.
Dolton, P., & Vignoles, A. (2000) ‘The
incidence and effects of overeducation in
the UK graduate labour market’,
Economics of Education Review, 19(2), pp.
179-198.
Duffy, P., Hartley, H., Bales, J., Crespo,
M., Dick, F., Vardhan, D., Curado, J.
(2011) ‘Sport coaching as a "profession":
challenges and future directions’.
International Journal of Coaching Science,
5(2), pp. 93- 123.
Fernandez-Balboa, J. (1997) Critical
postmodernism in human movement,
physical education, and sport. Albany:
State University of New York Press.
Fleurance, P. and Cotteaux, F. (1999)
‘Construction de L’Expertise Chez les
Entraîneurs Sportifs D’Athlètes de HautNiveau Français. French Expert Coaches’
Construction of Expertise, Avante, 5(2), pp.
54-68.
Fuentes, C. M. M. (2008) ‘Pathways from
interpersonal violence to sexually
transmitted infections: A mixed-method
study of diverse women’, Journal of
women's health, 17(10), pp. 1591-1603.
Gedye, S., Fender, E. and Chalkley, B.
(2004) ‘Students' Undergraduate
Expectations and Post‐graduation
Experiences of the Value of a Degree’,
Journal of Geography in Higher Education,
28(3), pp.381-396.
28

Seven Bridges Vol. 7 (2019)

Gilbert, R., Balatti, J., Turner, P., &
Whitehouse, H. (2004) ‘The generic skills
debate in research higher degree’, Higher
Education Research & Development, 23(3),
pp. 375-388.
Gilbert, W., Côté, J., & Mallett, C. (2006)
‘Developmental pathways and activities of
successful sport coaches’, International
Journal of Sport Science and Coaching,
1(1), pp. 69-76.
Gilbert, W. (2009) ‘Formal vs. informal
coach education: A Commentary’, Journal
of Sports Science and Coaching, 4(3), pp.
335-337.
Gould, D., Giannini, J., Krane, V. and
Hodge, K. (1990) ‘Educational Needs of
US National Team, Pan American, and
Olympic Coaches’, Journal of Teaching in
Physical Education, 9(4), pp. 332-344.
Green, K., Smith, A., & Roberts, K. (2005)
‘Young people and lifelong participation in
sport and physical activity: a sociological
perspective on contemporary physical
education programmes in England and
Wales’, Leisure Studies, 24(1), pp. 27-43.
Greene, J. C., & Caracelli, V. J. (2003)
‘Making paradigmatic sense of mixed
methods practice’, In A.Tashakkori &
C.Teddlie (Eds.), Handbook of mixed
methods in social and behavioural
research, Thousand Oaks, CA: Sage, pp.
91–110.
Guest, G., MacQueen, K. and Namey, E.
(2012) Applied thematic analysis.
Thousand Oaks. CA: Sage.
Hall, E. T., Cowan, D., & Vickery, W.
(2018) ‘You don’t need a degree to get a
coaching job”: investigating the
employability of sport coaching degree
students’, Sport, Education and Society,
DOI: 10.1080/13573322.2018.1482265

Harvey, L., Moon, S. & Geall, V. (1997)
Graduates Work: Organisational Change
and Students' Attributes. Birmingham:
Centre for Research into Quality (CRQ)
and Association of Graduate Recruiters
(AGR).
Hedlund, D., Fletcher, C. and Pack, S.
(2018) ‘The Education of Sport Coaches:
What Should They Learn and When Should
They Learn It?’, International Sport
Coaching Journal, 5(2), pp.192-199.
Hesse-Biber, S. (2010) ‘Qualitative
approaches to mixed methods practice’,
Qualitative Inquiry, 16(6), pp. 455-468.
Irwin, G., Hanton, S., & Kerwin, D. (2004)
‘Reflective practice and the origins of elite
coaching knowledge’, Reflective Practice,
5(3), pp. 425-442.
Jackson, D. and Michelson, G. (2014)
‘Factors influencing the employment of
Australian PhD graduates’, Studies in
Higher Education, 40(9), pp.1660-1678.
Jones, R.L., Armour, K.M., & Potrac, P.
(2003) ‘Constructing expert knowledge: A
case study of a top-level professional
soccer coach’, Sport, Education, and
Society, 8(2), pp. 213-229.
Jones, R.L., Armour, K.M., & Potrac, P.
(2004) Sport coaching cultures: From
practice to theory. London: Routledge.
Jones, R., Armour, K. and Potrac, P. (2005)
Sports coaching cultures. London:
Routledge.
Jones, R. L. (2006)’ How can educational
concepts inform sports coaching’ In R. L.
Jones, (ed.) The Sports Coach as Educator:
Re-conceptualising Sports Coaching,
Oxfordshire, UK: Routledge, pp. 3-13.
Jones, R.L., & Turner, P. (2006) ‘Teaching
coaches to coach holistically: Can problembased learning (PBL) help?’, Physical
29

Seven Bridges Vol. 7 (2019)

Education and Sport Pedagogy, 11(2), pp.
181-202.

Learn to Coach’, The Sport Psychologist,
21, 191-209.

Kemp, D. (1999a) Knowledge and
innovation: A policy statement on research
and research training, Government policy
statement. Canberra, ACT: Department of
Education, Training and Youth Affairs.

Lowden, K., Hall, S., Elliot, D., & Lewin,
J. (2011) Employers’ perceptions of the
employability skills of new graduates.
London: Edge Foundation.

Kemp, D. (1999b) New knowledge, new
opportunities. A discussion paper on higher
education and research training, Canberra,
ACT: Department of Education, Training
and Youth Affairs.
King, A. J. C., Warren, W. K., Boyer, J. C.,
& Chin, P. (2002) Double cohort study
(Phase 2 report) for the Toronto Ministry
of Education and Training, Toronto, ON:
Ontario.
Knowles, Z., Borrie, A., & Telfer, H.
(2005) ‘Towards the reflective sports
coach: Issues of context, education and
application’, Ergonomics, 48(11-14), pp.
1711-1720.
Lacey, J. N., & Crosby, O. (2005) ‘Job
outlook for college graduate’, Occupational
Outlook Quarterly, 48(4), pp. 15–27.
Lara-Bercial, S., Abraham, A., Colmaire,
P., Dieffenbach, K., Mokglate, O., Rynne,
S., Jiménez, A., Bales, J., Curado, J., Ito,
M., and Nordmann, L. (2016) ‘The
International Sport Coaching Bachelor
Degree Standards of the International
Council for Coaching Excellence’,
International Sport Coaching Journal 3(3),
pp. 344-348.
Leonard, D., Becker, R. and Coate, K.
(2005) ‘To prove myself at the highest
level: The benefits of doctoral study’,
Higher Education Research &
Development, 24(2), pp.135-149.
Lemyre, F., Trudel, P. and Durand-Bush,
N. (2007) ‘How Youth-Sport Coaches

Lyle, J. (2002) Sports coaching concepts: A
framework for coaches’ behaviour.
London: Routledge.
Lyle, J. (2007) ‘A review of the research
evidence for the impact of coach
education’, International Journal of
Coaching Science, 1(1), pp. 17-34.
Mallett, C., J., Rynne, S., & Dickens, S.
(2013) ‘Developing high performance
coaching craft through work and study’, in
P. Potrac, W. Gilbert, & J. Denison (eds.)
Routledge Handbook of Sports Coaching,
Oxfordshire, UK: Routledge, pp. 463-475.
Mallett, C., Rossi, T. and Tinning, R.
(2007) AFL Research Report: Coaching
Knowledge, Learning and Mentoring in the
AFL. The University of Queensland:
Brisbane.
Mallett, C. J., Rossi, A. and Tinning, R.,
(2008) Relational Interdependence between
Agency and Affordances in How AFL
Coaches Learn. Presentation at the 2008
International Association for Physical
Education in Higher Education Congress,
Sapporo, Japan.
Mallett, C., Trudel, P., Lyle, J. & Rynne, S.
(2009) ‘Formal vs. informal coach
education’, International Journal of Sports
Science and Coaching, 4(3), pp. 325-334
Manathunga, C., Pitt, R. and Critchley, C.
(2009) ‘Graduate attribute development and
employment outcomes: tracking PhD
graduates’, Assessment & Evaluation in
Higher Education, 34(1), pp. 91-103.

30

Seven Bridges Vol. 7 (2019)

Martindale, R. J. J., Collins, D. &
Abraham, A. (2007) ‘Effective talent
development: The elite coach perspective in
UK sport’, Journal of Applied Sport
Psychology, 19(2), pp. 187-206.
McCallister, S.G., Blinde, E.M. and
Kolenbrander, B., (2002) ‘Problematic
Aspects of the Role of Youth Sport Coach’,
International Sports Journal, 4, pp. 9-26.
McCullick, B.A., Belcher, D., & Schempp,
P.G. (2005) ‘What works in coaching and
sport instructor certification programs? The
participants view’, Physical Education &
Sport Pedagogy, 10(2), pp. 121-137.
Merton, R. K. and Kendall, P. L. (1946)
‘The focused interview’, American Journal
of Sociology, 51(6), pp. 541–57.
Moreau, M. P., & Leathwood, C. (2006)
‘Graduates' employment and the discourse
of employability: a critical analysis’,
Journal of Education and Work, 19(4), pp.
305-324.
Nash, C., & Sproule, J. (2009) ‘Career
development of expert coaches’,
International Journal of Sports Science &
Coaching, 4(1), pp. 121-138.
Nelson, L., Cushion, C. & Potrac, P. (2006)
‘Formal, non-formal and informal coach
learning: a holistic conceptualisation’,
International Journal of Sports Science and
Coaching, 1(3), pp. 247-259.
Nelson, B. (2018) Higher Education report
for 2003 to 2005 triennium. [Online]
Voced.edu.au. Available at:
http://www.voced.edu.au/content/ngv%3A
35436 [Accessed 8 Nov. 2018].
Patton, M. Q. (2002) Qualitative research
and evaluation methods (3rd ed). London:
Sage.
Piggott, D. (2011) ‘Coaches' experiences of
formal coach education: a critical

sociological investigation’, Sport,
Education and Society, 17(4), pp.1-20.
Purcell, K. & Elias, P. (2004) Seven years
on: graduate careers in a changing labour
market. London: The Higher Education
Careers Services Unit.
Purdy, L. G. (2014) ‘Interviews In L. J.
Nelson, R. Groom, & P. Potrac’ (eds.),
Research Methods in Sports Coaching,
Abingdon, UK: Routledge, pp. 161-170.
Richards, E. (1984) ‘Undergraduate
preparation and early career outcomes: A
study of recent college graduate’, Journal
of Vocational Behaviour, 24(3), pp.279304.
Roscigno, Vincent J., and James W.
Ainsworth-Darnel (1999) ‘Race and
Cultural/Educational Resources: Inequality,
Micro-Political Processes, and
Achievement Returns’, Sociology of
Education, 72, pp. 158-78.
Rynne, S. B., Mallett, C. J. and Tinning, R.
(2008) Learning in the Workplace: High
Performance Sports Coaching.
Presentation at the 2008 International
Association for Physical Education in
Higher Education Congress, Sapporo,
Japan.
Schempp, P.G., Templeton, C.L., & Clark,
B. (1998) ‘The knowledge acquisition of
expert golf instructors’, In Science and golf
III: Proceedings of the World Scientific
Congress in Golf, Champaign, IL: Human
Kinetics, pp. 295-301.
Sekhon, J. (1989) ‘PhD Education and
Australia's Industrial Future: Time to Think
Again’, Higher Education Research &
Development, 8(2), pp.191-215.
Shavit, Y., and Muller,W. (1998) A
Comparative Study of Educational
Qualifications and Occupational
Destinations. Oxford: Oxford University
Press.
31

Seven Bridges Vol. 7 (2019)

Sleap, M. and Reed, H. (2006) ‘Views of
sport science graduates regarding work
skills developed at university’, Teaching in
Higher Education, 11(1), pp.47-61.
Smith, M. (2010) Research Methods in
Sport. Learning Matters.
Smith, B., & Caddick, N. (2012)
‘Qualitative methods in sport: a concise
overview for guiding social scientific sport
research’, Asia Pacific Journal of Sport and
Social Science, 1(1), pp. 60-73.
Smoll, F.L., Smith, R.E., Barnett, N.P. and
Everett, J.J. (1993) ‘Enhancement of
Children’s Self-Esteem through Social
Support Training for Youth Sport
Coaches’, Journal of Applied Psychology,
78, pp. 602-610.
Taylor, W. G. and Garratt, D. (2008) The
Professionalism of Sports Coaching UK:
Issues and Conceptualisation. Leeds:
Sports Coach UK.
Teddlie, C. and Yu, F., (2007) ‘Mixed
methods sampling: A typology with
examples’, Journal of mixed methods
research, 1(1), pp.77-100.
Turner, D., & Nelson, L. J. (2009)
‘Graduate perceptions of a UK university
based coach education programme, and
impacts on development and
employability’, International Journal of
Coaching Science, 3(2), pp. 3-28.
Trow, M. (1973) Problems in the
Transition from Elite to Mass Higher
Education. Berkeley: Carnegie
Commission on Higher Education.
UCAS (2009) [Online] UCAS. Available at:
http://search.ucas.com/cgibin/hsrun/search/search/StateId/DLdxIGtAs
E84uhPFbzBMurFBCk6W1Vdyq/HAHTpage/search.HsKeywordSugge
stion.whereNext?query=1234&word=SPO

RT+COACHING&single=N [Accessed 8th
April 2009].
UK Sports Council (1999) The
Development of Coaching in the United
Kingdom: Consultation Questionnaire.
London: UK Sports Council.
Usher, R. (2002) ‘A Diversity of
Doctorates: Fitness for the knowledge
economy?’, Higher Education Research &
Development, 21(2), pp.143-153.
U. S. Bureau of Labour Statistics (1977)
Occupational outlook for college
graduates. Washington, DC: U.S. Govt.
Printing Office.
U.S. Bureau (2002) The Big Payoff:
Educational Attainment and Work-Life
Earnings. [Online] Census.gov. Available
at:
https://www.census.gov/library/publication
s/2002/demo/p23-210.html [Accessed 26th
November 2018].
Vandermeerschen, H., Vos, S., &
Scheerder, J. (2016) ‘Towards level playing
fields? A time trend analysis of young
people’s participation in club-organised
sports’, International Review for the
Sociology of Sport, 51(4), pp. 468-484.
Van Der Merwe, C., Mallan, D. D. J. and
Willemse, Y. (2015) ‘The state of teachercoaches’ sport-specific training,
participation and coaching experience,
mentor interaction and methods of
continued education in sport coaching’,
African Journal for Physical, Health
Education, Recreation & Dance, 21(3:1),
pp. 733–743.
Vargas-Tonsing, T. (2007) ‘Coaches'
Preferences for Continuing Coaching
Education’, International Journal of Sports
Science & Coaching, 2(1), pp.25-35.
Werthner, P., & Trudel, P. (2009)
Investigating the idiosyncratic learning
32

Seven Bridges Vol. 7 (2019)

paths of elite Canadian coaches’,
International Journal of Sports Science &
Coaching, 4(3), pp. 433-449.
Wright, T., Trudel, P. and Culver, D.
(2007) ‘Learning How to Coach: The
Different Learning Situations Reported by
Youth Ice Hockey Coaches’, Physical
Education and Sport Pedagogy, 12, pp.
127-144.
Woodman, L. (1993) ‘Coaching: A
Science, an Art, an Emerging profession’,
Sport Science Review, 2(2), pp.1-13.
Yardley, L. and Bishop, F. L. (2015)
‘Using mixed methods in health research:
Benefits and challenges’, British Journal of
Health Psychology, 20(1), pp. 1–4.
Yorke, M. (2004) Employability in higher
education: what it is- what it is not.
[Online] Learning and Employability
Series. Available at:
https://www.ed.ac.uk/files/atoms/files/healearning-employability_series_one.pdf
[Accessed 26th November 2018].

33

Seven Bridges Vol. 7 (2019)

34

Seven Bridges Vol. 7 (2019)

The influence of low socioeconomic status
backgrounds on individuals up take of physical
activity, age eighteen to twenty-four with the
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ABSTRACT
This research project was completed to investigate the influence of low Socioeconomic Status
(SES) backgrounds on individuals up take of physical activity (PA), age eighteen to twenty-four
with the help of sports facilitators working within Newcastle. The aims for this following study
was to find out what are the low Socioeconomic Status factors, who are young adults, aged
eighteen to twenty-four, influenced by for taking part in physical activity, how individual can
overcome the struggle of taking part in physical activity, the importance of physical activity
and what are the health factors related to socioeconomic status?
This study used qualitative method, there was use of semi structured interviews, and there were
ten participants split into two groups. Six participants consisted of male and female age
eighteen to twenty-four from low SES areas of Newcastle. Second Group of participants
consisted of four sports facilitators working within low SES areas of Newcastle. The sport
facilitators consisted of sport development officer, sport operation assistant, sport health and
fitness specialist and sport activity officer.
Findings showed that the main low SES factors found were Job, area, money and facility. This
study found that the eighteen to twenty-four are influenced by friends, family, role model,
teachers, parents, peers and facilitators for taking part in physical activity. The findings
explained that individual can overcome the struggle for taking part in PA by having number of
things such as lack of interest, self-confidence, lack of opportunities and many more.
The findings for importance of physical activity stated that PA is important for body, brain,
wellbeing and social life. The health factors found that were linked to low SES were obesity,
overweight, medical condition, injury depression and mental health. The results were analysed
using grounded theory.
In this study all the aims were explained. This research made connections between different
topics that were linked to low SES. The main factors found were job, money, and income, these
factors were also found in different studies by Taib et al., (2017), Graham (2009) and Pérez et
al., (2017). Over all the aims were achieved at the end of the study.
KEY WORDS: Low socioeconomic status, Low SES Areas, Mental Health, Newcastle,
Physical Activity, Sport Facilitators, Thematic Analysis, Young Adults.
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INTRODUCTION
This research project has been carried out
to investigate the influence of low
socioeconomic status (SES) backgrounds
on individual’s uptake of physical activity
(PA), age eighteen to twenty-four, with the
help of sports facilitators working within
Newcastle. Caspersen et al., (1985) states
that PA is any human movement by
skeletal, it involves using different
muscles. This effects the energy
expenditure, it is measured in kilocalories,
and PA can be household work, sports and
exercise. Exercise is one of the categories
of PA, it has to be planned, organized and
be repetitious and it should maintain
physical fitness (Caspersen et al., 1985).
Kaner et al., (2007) enlightens that a
facilitator is a specific person who allows
groups and organisations to work more
effectively. A facilitator also collaborates
with, and empowers colleagues to work
together as a team. They are known to be
very knowledgeable about their field and
they are skilled individuals. They have
good communication, planning, problem
solving and conflict-resolving skills
(Kaner et al., 2007). Willlis et al., (2017)
clarifies that a facilitator motivates
individuals to participate in PA in their
local environment.This research used
facilitators that work within sports, it
included: a sports development officer, a
sport operation assistant, a sport health and
fitness specialist and a sport activity
officer.
RESEARCH QUESTIONS
What are the low socioeconomic status
factors?
Who are young adults, aged eighteen to
twenty-four, influenced by for taking part
in physical activity?
How can an individual overcome the
struggle of taking part in physical activity?
The importance of physical activity
What are the health factors related to
socioeconomic status?

LOW SOCIO ECONOMIC AREAS
The inactive eighteen to twenty-four year
olds involved in this research were from
Lemington, Fenham, Kenton, Westerhope
and Benwell area of Newcastle. According
to a survey carried out by Newcastle City
Council in 2009, all three of these areas
come under low Socioeconomic profiling
(Newcastle City Council, 2010, online).
LOW SOCIOECONOMIC STATUS
Leonard et al., (2016) informs that SES is
made of a small amount of income and
wealth, and low SES people face
significant health matters. People from low
SES communities use managing strategies
such as receiving help from friends, family
and social services. Some of the low SES
families get their food from food
distribution center. Leonard et al., (2016)
also highlights that household income has
a significant impact on low SES
individuals and there is a high rate of
unemployment within low SES
Communities. American Psychological
Association (2019) states that SES does
not just comprise income, it includes
educational accomplishments, and SES
includes social class and social status.
LOW SOCIOECONOMIC STATUS
FACTORS
There is a significant amount of research
on low SES that suggests it is an ongoing
issue within low income families. Taib et
al., (2017), Graham (2009) and Pérez et
al., (2017) all agree that the main factors
that are involved with low SES are
education, income and employment.
Education has a significant impact on SES
because it influences the future social,
health and economic position of working
class families.
Glymour et al., (2014) states that SES has
an influence on health, education, and
income. People with a higher level of
salary and education may have status in
society because of their significant
earnings. Families that are highly educated
may avoid the everyday struggle that some
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low income families frequently face.
People from SES communities may face
humiliation on a regular basis and have
less money for healthier food. High
income families have more income to
spend on leisure time and expensive health
care (Glymour et al., 2014). Budrys (2010)
states that SES and poverty have a
connection and social class comes into
perspective. Naidoo and Willis (2010)
discuss that people from Asian and Black
ethnic minority groups are at a higher
chance of living in poverty. This is due to
not having employment, underprivileged
health status and accommodation in low
income areas.
This leads some individuals to commit and
participate in criminal activities. Eyre et
al., (2014) furthers this discussion by
stating that the low SES is commonly
related to the crime rate in the UK. The
high crime rate has an impact on low SES
families. When there is a crime being
committed within the area, children tend to
stay within the home. This has a negative
impact on their health, because they are
less active and spend more time in front of
the television. Gray et al., (2016) has also
illuminated that people from low SES
families deal with high crime rate within
their area. This has significant impact on
their PA as they feel intimidated by their
surroundings.
METHOD
PARTICIPANTS
A poster was used to get the participants
involved in the research. A participant’s
information sheet was given to the
participants. After the whole project was
explained to them, they were given an
informed consent form to sign before the
interview. There was a similar study
completed by Sengupta et al., (2014) that
used participants aged eighteen to twentyfour years old, this study also involved two
groups of participants.

GROUP ONE: INACTIVE EIGHTEEN
TO TWENTY-FOUR YEAR OLDS
FROM LOW SOCIOENCONOMIC
STATUS BACKGROUNDS
There were six participants chosen from
six different low SES areas in Newcastle
upon Tyne. The first participant with the
ID number one was an inactive twenty-one
year old male from the Lemington area of
Newcastle. The second participant with the
ID number two was an inactive eighteen
year old male from the Kenton area of
Newcastle. The third participant with the
ID number three was an inactive twentytwo year old female from the Fenham area
of Newcastle. The fourth participant was
an inactive nineteen-year-old female from
the Kenton area of Newcastle. The fifth
participant was an inactive eighteen-yearold male from the Westerhope area of
Newcastle. The sixth participant was a
twenty-two-year-old female from the
Benwell area of Newcastle.

GROUP TWO:
SPORTS FACILITATORS FROM
NEWCASTLE UPON TYNE
There were four sport facilitators recruited
for this research, all were employees of
Newcastle City Council. The first
facilitator with the ID number six was a
male sports development officer. The
second facilitator with the ID number
seven was a male Sport Operation
Assistant. The third facilitator with the ID
number eight was a female sport health
and fitness specialist for active Newcastle,
a division of Newcastle City Council. The
Fourth facilitator with the ID number nine
was a male sport activity officer.
PROCEDURE
Each participant was interviewed
separately. Each interview lasted from
twenty to thirty minutes. Moser and
Korstjens (2017) note that qualitative
design should have up to ten interviews,
and that qualitative design does not always
mean a small sample size. There can be
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large sample sizes in qualitative research
when using content analysis. Semistructured interviews require for the
researcher to ask open-ended questions
and participants should be comfortable
explaining their emotions and experiences.
The interview can last between thirty to
ninety minutes (Moser and Korstjens,
2016). First, the participants entered the
designated interview area. They were
given all the information about the
research and all the documents were
signed. There were fourteen interview
questions for the eighteen to twenty-fouryear-old participants, and seventeen
questions for the sport facilitators. The
semi-structured interview questions were
presented to the participants and had been
designed according to the research
question. The researcher took in-depth
notes as the interviews were carried out.
DATA ANALYSIS
Semi-structured interviews were used for
this research. The researcher used manual
Thematic Analysis in a form of, Grounded
Theory, for the correlated interview data.
Bowen (2006) simplifies that grounded
theory is a research system that uses
qualitative approach, within grounded
theory there is use of coding procedure,
then the examination of the relationship
between the initial ideas and emergent
themes. The themes are generated to make
the grounded theory. The thematic analysis
identifies the common themes from the
interview, the grounded theory is just one
part of it (Bowen, 2006). Each interview
was transcribed in note form and then
formally written in a word document later.
To see the entire transcript of interviews
from all of the participants. The main
themes were highlighted and taken from
the transcripts and recorded in the tables to
analyse. The main themes were colour
coded and placed in the correct columns.
There were two types of themes, high
order and normal. The normal themes
made up the high order themes. The high

order themes were placed on the top of the
table.
RESULTS
The high order themes were low SES,
support systems, interest, the importance
of PA and Health.
WHAT ARE THE LOW
SOCIOECONOMIC FACTORS?
LOW SES
The first high order theme was low SES,
this consisted of the subject of jobs, which
was mentioned three times. Followed by;
area, which was mentioned four times,
money five times, cost two times,
expensive one time, income one time,
community centre one time. There were
other themes that were mentioned such as;
participation one time, facility two times,
employment three times and gym
membership one time.
Glymour et al., (2014) highlights that
socioeconomic status is measured by class
distinctions and access to different
standards of education. SES has an
influence on health, education and income.
People earning a high salary are seen as
having status in society and are more
likely to avoid income based struggles of
low SES families. Taib et al., (2017),
Graham (2009) and Pérez et al., (2017)
also note that the main factors that are
involved with low SES are education,
income and employment.
INCOME
Income was one of the themes found
within the low SES high order theme.
Leonard et al., (2016) state that household
income has a substantial impact on low
SES people and there is a high rate of
unemployment within low SES areas.
American Psychological Association
(2019) enlightens that SES is not just
made up of income, but education has also
played an important part in creating the
low SES. Therefore, the literature suggests
that income and education have a
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significant impact on individuals living in
SES areas.

and local shops, which are at a distance
(D’Haese et al., 2014).

MONEY
Money was a theme found within the low
SES high order theme. Budrys (2010)
highlighted that SES and poverty are
strongly connected. The social class comes
into perspective; when a person or the
community are in poverty, they don’t earn
money, and this changes their SES.

WHO ARE YOUNG ADULTS, AGED
EIGHTEEN TO TWENTY-FOUR,
INFLUENCED BY FOR TAKING
PART IN PHYSICAL ACTIVITY?

EMPLOYMENT
Employment was a theme found within the
low SES higher order theme. Naidoo and
Willis (2010) elucidates that people from
an ethnic minority background are at
higher chance of living in low SES areas
because of lack of employment
opportunities and are more likely to
experience illness.
AREA
Area was a theme found within low SES
high order theme. Eyre et al., (2014) and
Gray et al., (2016) both explain that low
SES is related to a high crime rate within
the area, this has a negative impact on
children, and it stops them from
participating in sports.
PARTICIPATION
Participation was another theme found
under the high order theme of low SES. A
research article by Micklesfield et al.,
(2017) makes a direct connection between
participation and low SES. In the article it
is stated that low SES and participation are
linked because there is a significant
measurement of body mass index within
the low income families. Janssen et al.,
(2010) furthers this notion by stating that
young adults from low SES backgrounds
participate less in PA compared to the
young adults from high SES background.
An article by D’Haese et al., (2014) notes
that low SES and walking are related, this
is because when low SES families are
living in the margins of the city, they are
required to take public transport to work

SUPPORT SYSTEM
The second-high order theme mentioned in
the results was support system. The subject
of friends was mentioned six times, family
five times, role model one time, teachers
two times, sports club one time, parents
one time, peers one time and facilitators
one time. Within the support system
section, the facilitator was one of the
themes that was allied to the research. As
has been previously reported in the
literature by Kaner et al., (2007) a
facilitator is a person who allows
organisations to work effectively and they
also work alongside colleagues to get tasks
completed.
HOW CAN INDVIDUALS
OVERCOME THE STRUGGLES FOR
TAKING PART IN PHYSICAL
ACTIVITY?
INTEREST
The third high order theme within the
research was interest. This theme consisted
of lack of interest which was mentioned
two times, self-confidence one time, lack
of opportunities one time, commitment
one time, confidence two times. Other
themes such as priorities were mentioned
one time, positive experience one time,
positive influence one time, selfmotivation one time, motivation one time,
positive motivation one time, social
interaction one time and positive mind set
one time. Motivation and self-confidence
were two of the important factors that
come into fruition, because if the person
does not have these two components, they
are less likely to take part in PA.
Motivation and self-confidence are linked
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and they are also associated with the
mental health of the person.
Motivation was mentioned three times in
different forms within the research related
to the high order theme of interest.
Motivation is important when a person
wants to take part in activities and they
often want someone to motivate them.
Willis et al., (2015) stated facilitators
motivate individuals to take part in PA in
their local environment such as leisure
centre or gym.
THE IMPORTANCE OF PHYSICAL
ACTIVTIY
The fourth high order theme in the
research was the importance of PA. This
theme consisted of; body being mentioned
two times, brain two times, cardiovascular
one time, healthy lifestyle one time,
wellbeing two times, healthier one time,
happier one time, keeping fit one time,
social life three times and active one time.
In the high order theme of the importance
of PA, wellbeing was one of the
significant themes mentioned within the
study. Grant et al., (2010), Shannon et al
(2018), Cowie et al., (2016) suggest
walking as exercise is an important form
of PA; It is important for a person to walk
to places rather than driving and walking
can prevent negative health effects and
improve health and wellbeing. Arzu et al.,
(2006) believes that PA is important for
promoting health and fitness but there are
factors that affect PA such as: beliefs,
knowledge, demographic variables and
attitude. NHS (2018), suggests to stay
active adults age nineteen to sixty-four
should participate in aerobic activity.
WHAT ARE THE HEALTH
FACTORS RELATED TO
SOCIOECONOMIC STATUS?
HEALTH
The fifth high order theme was health, it
consisted of: Obesity one time, overweight
one time, medical condition one time,

injury one time, depression one time and
mental health six times. According to
Thomson et al., (2013) when a person
lives in an improved housing conditions
their health can improve. Brasher et al.,
(2017) and Nakamura et al., (2017)
enlightens that individuals from low SES
communities are at a high risk of
developing long term illnesses. A number
of authors including Pradeilles et al.,
(2015) Choukem et al., (2017) and
Bukman et al., (2017) have recognised that
low SES communities are also at high risk
of having type two diabetes, but it can be
controlled by diet and exercise. The SES
factors connected to diabetes are:
neighbourhood, diet and ethnic
background. Nicksic et al., (2018) notes
that individuals that take part in PA have a
number of benefits for their health.
Exercise decreases the risk of developing
multiple chronic diseases and one of those
diseases is type two diabetes.
OBESITY
Obesity was one of the key themes found
within the study related to the high order
theme of health. Booth et al., (2012),
Loffler et al., (2017), Abreu et al., (2014)
and Choukem et al., (2017) illuminates
that there is a link between SES and
chronic conditions such as obesity.
Obesity is on the rise globally and the
factors that connect low SES and obesity
are: food intake, lifestyle and social and
commercial growth within the area.
MENTAL HEALTH
Mental health was one of the main theme
found within the high order theme of
health. It was mentioned on six occasions
within the research. Sport England (2018)
states that PA improves a person’s
wellbeing. Acciai (2016) notes that SES
has dramatic impact on mental health of
young adults due to events they may have
experienced from a young age. The main
factors that relate mental health to low
SES are: education, salary, and profession.
Prabhu and Shekhar (2017) notes that SES
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has a substantial effect on the mental
health of an individual. Sweeting and Hunt
(2014) informs that the reason low SES
community experience mental health
problems is due to living in deprived areas
where there is a higher risk of illnesses.
This is because of the psychological stress
low SES families may encounter. Cocker
et al., (2012) has also suggested that the
people from low SES communities face
mental problems such as depression.
The research question was ‘The influence
of low socioeconomic status backgrounds
on individuals uptake of physical activity,
age eighteen to twenty-four, with the help
of sports facilitators working within
Newcastle’. The results draws together the
range of ideas and makes a connection
between each topic, such as low SES, low
SES and PA, the influence of PA,
overcoming the struggle of taking part in
PA and the importance of PA. All these
topics are linked to the research question
and the information found on these topics
is in depth. There were also other findings
that were important for this research
because they were linked to low SES such
as health and mental health.
CONCLUSION
The research aim was to investigate the
influence low SES backgrounds on
individual’s uptake of PA with the help of
sports facilitators working within
Newcastle. The main themes that made up
low SES were found to be area, money and
employment. These themes were also the
low SES factors that had influence on
individual’s uptake of PA. This is in line
with the majority of the literature such as
Taib et al., (2017), Graham (2009) and
Pérez et al., (2017) they found similar
findings that employment, education and
income were all found to be directly
associated with low SES. The study also
found that low SES backgrounds have an
influence on the participation of PA and
the reason why PA is important because it
affects a person’s social life and wellbeing.

Micklesfield et al., (2017) study also
stated that the low SES and PA are related
because of the relationship between body
mass index (BMI) and low SES
communities. Obesity was one of the
themes found within the high order theme
of health which suggests that there was a
link between obesity and low SES. It was
found that obesity is a medical condition
and because of that people are overweight.
Choukem et al., (2017) also found a link
between low SES and obesity and he has
stated that children from low SES
backgrounds are more likely to gain
weight from a young age due to unhealthy
eating habits. Mental health was a theme
found to be an influential health factor
linked to low SES. Depression was also a
theme found to be linked to low SES.
Acciai (2016) explains that low SES has
an impact on mental health because of the
events in a young adult’s experience in
their childhood. The factors linked with
low SES and mental health were found to
be education, income and profession
(Acciai, 2016).
RECOMMENDATIONS
The recommendations for this research is
that there are areas that can be further
developed because low SES is an ongoing
issue. Poverty is on the rise, more people
are living in low income areas and less
people are getting involved in PA. Further
research could be completed on the role of
facilitators working within sports, because
the researcher has found that the main
people who influence young adults for
taking part are facilitators, alongside
family and friends. This research made
connections to broader parts of low SES,
low SES and PA, low SES and health and
low SES and mental health. Mental health
was found to be a serious issue that was
associated with low income families, low
SES and mental health need further
investigation. The findings explained that
the benefits of PA are that it has an impact
on controlling illnesses such as diabetes.
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Theoretical concepts that sport coaches need to
demonstrate the coaching process effectively
Ahmed Bilal
BSc (Hons) Applied Sports Coaching and Development
Newcastle College University Centre
ABSTRACT
This study is an investigation into theoretical concepts related to sports coaching. This study
defines the coaching process and illustrates the coaching motivation. There is a further
explanation of the Self-determination theory (SDT). Further, on in this research it explains the
coaching philosophy. It states that coaching philosophy consists of attitudes, beliefs and
values.
KEYWORDS: Coaching Process, Coaching Motivation, Coaching Philosophy, Theoretical
Concepts.
INTRODUCTION
This research study aims to investigate and analyse theoretical concepts that a sports coach
needs to validate the coaching process effectively. Lyle and Cushion (2017) enlightens that
the Sports coaches are essential for delivering a quality of get far in their chosen field.
Alongside the teaching and medicine, coaching is a universal service across the world. Sports
is a growing field and the demand for coaches is increasing. (Lyle and Cushion, 2017).
The first section of this report is about the coaching process; this section explains what the
coaching process is, how sports coaches can effectively demonstrate it and how the coaching
process works. experiences in sports. Millions of coaches paid or unpaid all provide children,
athletes and players with guidance and support to get far in their chosen field.
Cushion (2007) enlightens to understand
the coaching process model it is not straight
forward. The research has created a simple
approach to sports coaching by putting the
research into theoretical development of the
coaching process. The issues around the
coaching process models are based on
current thinking. The past research
describes the process as unproblematic and
it has a classified relationship and
collaboration without accepting the
functional complexity that is behind it
(Cushion, 2007). Cushion, 2007 note that
the coaching process is not essentially
recurring, but it is non-stop and symbiotic.
The coaching process is implanted within

the outer restrictions that are manageable.
Cooper and Allen (2017) states that the
coaches first develop a coaching model
then within their model they describe the
coaching process. The content of the model
is analysed to recognize the structures of the
coaching process. The coaches represent
the model with the examination to help the
future coaches (Cooper and Allen, 2017).
Cushion et al., (2007) states that regardless
of an increase in acknowledgment of the
coaching process, along with the research
there is still a deficiency of a lack of
theoretical base. This has affected the
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perceptions of the coaching practice.
Cushion et al., (2007) clarifies that the
current coaching process models have
decreased involvedness because the process
of the model is surrounded with cultural and
social complex. Franks et al., (1983) states
that the coaching process starts off when the
athlete performs, then it goes into three
phases. These phases are first the coach
observes, then the performance is analysed
and then it is related to the past
performance. The three phases go into one
phase. This phase is called the coach plans
and practice then it goes on to coach
conducts practice and then back to when the
athlete performs. (See Figure 1). Carling et
al., (2005) states coaching process is an
endless cycle of performance and practice.
A coach is required to appraise, intervene
and feedback the information to the
participants. A coach should also give the
performers aims and objectives to enhance
their future performance. O’Donoghue
(2010)
clarifies
the
participant’s
performance analysis as the investigation of
the sports with aims and objectives to create
an understanding of sports, this helps with
the decision-making, improving the
performance and informing a coaching
process. Cross and Lyle (1999) states that
the main components of the coaching
process are the sequence of proceedings
and the current model suggests:
performance, observation, analysing and
training (O’Donoghue, 2010).
Côté et al., (1995) enlightens there are
numerous models for coaching process but
the one that stands out is the one by Fairs
(1987). In that model there are five steps to
process, then you have to reflect on the
problem and solve it by looking at the
model and going step by step. (See figure
2). Côté et al., (1995) clarifies in the
coaching model that the reader has to look
at the coach’s personal characteristic and
the athletes’ personal characteristics, both
of those go into the Coach’s mental model
of athlete’s potential, it then goes into
competition and then into the organization.

The training section also goes into the
organization and all those things go into the
contextual factors and back to the goal of
developing athletes (see figure 3). Côté et
al., (1995) states that a person’s
circumstances have been effectively
engaged to examine the coaching process.
Mallet (2007) states that the coaching
process models can deliver and understand
the process by developing important
coaching skills, along with dynamic and
problematic activities.
COACHING MOTIVATION
Derella (2012) explains that to be a good
coach there are major requirements with
motivating the players. The coach needs to
focus on the personal factors going on in
player’s life. For example: work, social life
and education. Derella (2012) states that to
be a good coach you must know your
players inside and out, and you have to
know what inspires them to be able to
concentrate and learn from your coaching
(Derella, 2012).
Bartholomew et al., (2011) states that there
has been research into the selfdetermination theory (SDT). Further on
Kimberly et al., (2011) clarifies the SDT
has shown the competence approval of
autonomy and relatedness which is needed
in the context of sports coaching. There is a
wealth of evidence that suggests people
receive physiological and psychological
benefits from participating in sports.
(Kimberly et al., 2011).
Ryan and Deci (2000) enlightens that the
motivation is a big factor in any type of
sports and if you are a coach or an athlete,
the motivation is an energy that needs
persistence and direction. Ryan and Deci
(2000) elucidates that the motivation is
linked to the social regulation and cognitive
behaviours. Motivation is appreciated
because of its importance. Motivation is
needed in everything a person does, you can
be a teacher, student, manager or coach and
you would still be required to be motivated
46

Seven Bridges Vol. 7 (2019)

for your job and people tend to be motivated
for something that they value (Ryan and
Deci, 2002).
Hollembeak and Amorose (2003) clarifies
that, with social support, there are positive
effects on the coaching behaviours,
competence autonomy and intrinsic
motivation of the athlete. The coaches that
have democratic and autocratic behaviours
have an unintended effect on the intrinsic
motivation of the athlete. Moen et al.,
(2015) enlightens that according to the
psychology statements from the research,
the athletes are not required to get
instructions from the main coach to affect
their performance, motivation and
emotions. Marcone (2017) explains that
there are substantial impacts of different
coaching styles on the performance and
motivation of the athletes.
This is because when the coaches apply
autonomy behaviour, it is supportive and it
tends to have a positive impact on the
psychological side of the athletes. This can
affect the motivation to perform better.
Marcone (2017) states that the autonomy is
reinforced when the athletes are determined
and have the motivation to complete a task.
The athletes go on to achieve success when
they participate in their individual chosen
sport (Marcone, 2017).
COACHING PHILOSOPHY
Rokeach (1973) clarifies that there was
numerous studies completed over twenty
five years, and they explain the meaning of
the philosophy. The philosophy is made up
of three things: attitudes, beliefs and values.
Nash et al., (2008) enlightens that the
philosophies and principles of coaches have
been connected to their understanding and
knowledge of their practise. Sports coaches
establish their knowledge before the start of
their coaching career. They do this to
recognise their coaching role as an outcome
of their life experiences.
Nash et al., (2008) simplifies that the
coaches identify a philosophy by adding a

value to the way they coach an individual or
a team. This helps them to become more
effective in their coaching practise.
Coaches reflect on their coaching
philosophy often to guide their profession.
The role of the coaches is based on their
coaching experience, values, knowledge,
beliefs and their opinions. Coaches reobserve their practise to make changes to
their future methods (Nash et al., 2008).
Collins et al., (2011) clarifies that the key
to success in coaching is to create a relevant
philosophy with the positive, honourable,
coaching environment. There are coaches
that spend time to develop a coaching
philosophy early in their coaching careers.
Their philosophy and beliefs are modified
later on in their career. Collins et al., (2011)
enlightens that the young coaches have
great expectations of their experiences in
sports, but their role in creating an
optimistic sports experience tends to be less
clear. To transform a philosophy and put it
into action requires coaches to create a
positive experience of the sports they are
coaching. (Collins et al., 2011). McCallister
et al., (2000) enlightens that the coaches
teach athletes the life skills and values in
sports depending on their coaching
philosophy. The philosophy works on the
young athletes because they are
consistently detecting their own sporting
environment within context
Jenny and Hushman (1998) explains that
the coaching philosophy is made up with a
set of values that influences behavior of the
coach when dealing with situations that
require the coach to give instructions to the
athletes. Jenny and Hushman (1998) states
the coach and athlete relationship is built on
beliefs, values and principles. To make the
coach and athlete relationship work there
needs to be a well expressed philosophy the
coach can use on his athletes (Jenny and
Hushman, 1998). Camiré et al., (2012)
enlightens that the philosophy of a coach is
an important strength, because coaches are
described to be the most influential people
in sports. Coaches play a vital part in
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creating a welcoming environment that can
help the athletes with their motivation. The
coaches have the most dominant influence
on the athlete’s beliefs and actions, and
these influences are non-parental.
CONCLUSION
In the coaching process section Cushion
(2007) states that it is not straightforward to
understand the coaching process and the
coaching model is based on current
thinking. Cooper and Alan (2017) clarifies
that coaches develop a coaching model and
within the model they describe the coaching
process. In the coaching motivation section,
Drella (2012) states that to be a good coach
a person needs to have major coaching
skills to motivate the players. Kimberly et
al., (2011) enlightens that the use to selfdetermined theory (SDT) has positive
impact on performance and wellbeing of
the athletes. In the coaching philosophy
section Rokeach (1973) states there have
been many studies in the last twenty five
years that explain the meaning of
philosophy. Rokeach (1973) clarifies the
philosophy is made up with attitudes,
beliefs and values. Nash et al., states that
the coaches identify a philosophy by adding
a value to the way they coach an individual
or a team. Collins et al., (2011) states that
the main key to success in coaching is to
create a relevant philosophy with an
honourable coaching environment.

TABLES AND FIGURES
COACHING PROCESS MODE
(Franks, Goodman and Miller, 1983)
Figure 1: (Fairs et al. 1983)

Figure 2: (Fairs, 1987).

Figure 3: (Côté et al., 1995).

Jenny and Hushman (1998) enlightens that
the coaching philosophy is made up with a
set of values that influence behaviors of the
coach when dealing with situations that
require the coach to give instructions to the
athletes. Camiré et al., (2012) states that the
philosophy of a coach is an important
strength. This is because coaches are
described to be the most influential people
in sports.
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ABSTRACT
The reasoning behind the Student Wellbeing Project extends from the fact that 82% of College
and University students are currently experiencing high stress and anxiety (Cohen, 2018; NHS,
2016; Veiber, 2017). Given this statistic, the researchers wanted to build a small, quantitative
pilot study to further examine the effects of positive coping mechanisms on students’ selfperceived mental stress and anxiety levels. This study examines the importance of physical
activity (PA) and nutrition and its effects on students during the end of the year assessment
period.

BACKGROUND
College and university students are exposed to
numerous stressors and are constantly adjusting
to daily life demands placed on them such as;
social pressure, relationships, work, debt,
deadlines and for non-local or international
students, becoming acquainted with a new
environment (Best Colleges, 2018; Bland, et al.,
2014). When a student becomes stressed, it
overtakes their ability to focus and has the
potential to have a negative effect on their
academic performance (Carlson, 2016). Not
only can stress affect academic performance, but
it can also decrease an individual’s
psychological and physical wellbeing.

Studies have shown acute or short-term stress to
be linked to gastrointestinal issues, heart attacks,
arrhythmias and even sudden death (Holinka,
2015). Chronic or long-term stress has been
linked to fatigue, inability to concentrate,
irritability, chronic headaches, eating disorders,
coronary disease, high blood pressure (BP),
depression and heart disease (Carlson, 2016;
Holinka, 2015; NHS, 2016). Therefore,
understanding how stress affects college
students is integral for ensuring student

wellbeing
and
maximizing
performance outcomes.

academic

Mental health issues and high stress levels are
becoming increasingly common among college
and university students, with 82% suffering
from anxiety and stress, and 13% being
diagnosed with anxiety, depression or other
mental health disorder (Cohen, 2018; NHS,
2016; Veiber, 2017). Stress experienced by
college students can be crippling, however; it is
unavoidable as it occurs in everyday life
experiences (Bland et al. 2014).
Although it is normal to occasionally feel
anxious or depressed for short periods of time,
students should be made aware of the various
healthy coping mechanisms used to combat
stress such as; diet, PA and exercise, sleep or
meditation rather than turning to unhealthy
coping mechanisms like alcohol and drugs, that
adversely have the potential to increase stress
and anxiety levels (NHS, 2016; Steinhoff,
2013). Martens et al. (2012) explains low PA to
be associated with poor physical and mental
health among college students, with stress and
anxiety being the two most prominent factors to
affect students’ academic performance
(Koschel, Young, & Navalta, 2017).
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Afolayan, et al., (2013) highlights that anxiety
surrounding examination affects approximately
25%-40% of students, with more females than
males being affected. The effect of anxiety on
academic performance is not always obvious
and new research suggests that there may be
certain hidden costs. For example, anxious
students find it harder to avoid distractions and
take more time to turn their attention from one
task to the next when compared to their less
anxious peers. Researchers further stated that
many negative effects of anxiety appear to be
caused by difficulties controlling attention. This
suggests that techniques designed to enhance
attention and ignore distractions could help
anxious students achieve their academic
performance (Afolayan et al, 2013).
An increasingly growing amount of literature
suggests that PA and exercise has significant
effects on brain function and structure (Berwid
& Halperin, 2012). According to Godman
(2018) researchers have found that regular
aerobic
(exercise
that
improves
the
cardiovascular system) exercise increases the
size of the hippocampus, the area of the brain
involved in verbal memory and learning. The
benefits of exercise come directly from its
ability to decrease insulin resistance, reduce
inflammation and stimulate the release of
chemicals in the brain that affect the health of
brain cells, the growth of new blood vessels and
survival of new brain cells (Godman, 2018).
Studies have shown that one out of every four
individuals experience an anxiety disorder
during their lifetime and when not treated in
time, it is often accompanied by physical
symptoms such as; sweating, irritability, muscle
tensions and headaches (Adeoye-Agoboola &
Evans, 2015).
Research has shown that nearly 70% of
university and college students are not partaking
in regular PA or exercise and three quarters of
adults are failing to consume the recommended
five portions of vegetables and fruit each day
(Bodkin, 2017; Roberts, et al., 2014).
Exercise and PA is a simple and inexpensive
intervention that plays a significant role in
maximising physical and psychological health

benefits (Yang, 2018). Research has found that
individuals who exercise daily reduce their risk
of anxiety and stress levels by over 40% (NHS,
2016). Although exercise can use up stress
hormones, food can also play a major role in
reducing stress related symptoms such as
increased heart rate (HR), higher blood pressure
(BP) and contracted or tense muscles. Specific
products rich with vitamin B can help to combat
stress and cooking can be extremely therapeutic
(Nelson, 2009; NHS, 2016).
Those who consume five portions of fruit and
vegetables a day have experienced a decrease in
their anxiety levels and an overall improvement
on their mental wellbeing (Sheldrick, 2017).
Research has shown that consuming between
five to seven portions of fruit and vegetables a
day has the largest health benefit, with
individuals having a 14% lower risk of stress as
compared to participants who only consumed
four portions (Sheldrick, 2017).
METHODOLOGY AND METHODS
The purpose of this quantitative pilot study was
to determine if health interventions had a
positive impact on students’ self-perceived
mental stress and anxiety levels. The researchers
decided to use a survey method design because
it provides a quantitative description of trends of
a given population by studying a sample of that
population (Creswell, 2009). Researchers chose
this method as we had access to SPSS
(Statistical Package for the Social Sciences) for
our statistical analysis and believed that this
specific study would be able to completed in the
acute time-frame allocated (approximately three
months). The surveys were administered, in
person, to participants both prior to and post the
intervention time of three weeks.
INSTRUMENTATION
The stress and anxiety questionnaires used for
this study came directly from the NHS website.
Meaning they were intact surveys that had
previously been developed through the NHS.
Researchers decided upon these specific surveys
because the NHS serves England, Northern
Ireland, Scotland and Wales (NHS, 2016). It
offers a high quality of care for an everexpanding range of health conditions and is
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regarded as one of the world’s most costeffective health systems. For those reasons, it
directly contributes to the success of the British
economy and is a trustworthy and reliable source
for health screenings and questions (NHS,
2018). According to NHS (2017) these
questionnaires are suitable for adults aged 16+
and they use questions that General Practitioners
(GPs) typically use to assess whether an
individual is depressed or anxious.

project was advertised in HE Headlines and
flyers were printed up and handed out on
campus. An incentive of a £20 Amazon gift
voucher was used to increase student
engagement and was distributed to participants
on their final check-in day. This was to ensure
for data collection and participant retention.
Students who were interested in participating
were asked to email the researchers and their
names would be put on the list for induction day.

According to NHS (2016), the NHS website has
been certified as a producer of reliable health
and social care information by The Information
Standard. This particular certification scheme is
used specifically for health and social care
information. It was established by the
Department of Health to support both patients
and the public in making informed decisions
about their lifestyle, condition and choices for
care and treatment (NHS, 2016).

Before meeting with participants on induction
day, researchers randomly assigned each student
to a health intervention or control group. During
induction day, researchers explained the study,
its purpose, and what was expected from each
group of participants. The control group simply
needed to turn up on the project start and end
dates, and truthfully complete both the stress and
anxiety questionnaires. They were not to stray
from their typical daily routines and were given
the option to attend weekly check-ins with
researchers to ask any questions they might have
had.

These questionnaires also remind readers that
they are not designed to replace a GP or any
other healthcare professional consultation. If
individuals find themselves with specific
questions or concerns regarding their mental
wellbeing, they are advised to get in touch with
a NHS professional who can help them, or
contact their GP to arrange an appointment
(NHS, 2016).
Researchers used the scoring charts provided by
the NHS and BBC to mark, compare and analyse
each participant’s questionnaires pre and post
intervention.
POPULATION
For ethical reasons, the participants in this study
were all current students at Newcastle College
aged 18 or older. This would most likely mean
that a majority of the students would be in
Higher Education (HE) rather than Further
Education (FE). Currently, Newcastle College
has approximately 2,000+ HE students based off
of the College’s HE student registration.
Researchers used a self-selected sampling
design to recruit participants and the Student
Wellbeing Project was advertised across
Newcastle College campus for two weeks. Emails were sent out to all HE students, the

Each participant in the intervention group was
given a brief nutrition or PA intervention based
off of NHS guidelines. These participants were
asked to adhere to weekly check-ins with
researchers to ensure data collection, and new
weekly quantitative data sheets were provided.
These weekly check-ins gave students a chance
to clarify any questions they might have had and
for researchers to determine students were
implementing interventions in a safe and healthy
manner. Identical to the control group, the
intervention group was also asked to honestly
answer the anxiety and stress questionnaires
prior to, and after the three-week intervention
period.
During the first week of check-ins researchers
had 18 students (n=18) attend and by the end of
the project we had a final number of
12 students (n=12)
VARIABLES
The independent variables (IV) in this study
were found in the intervention group, PA and
nutrition.
53

Seven Bridges Vol. 7 (2019)

The dependent variables (DV) were stress and
anxiety.
RESULTS
There was a significant difference between the
intervention group (n=6, SD, 14.7) and the
control group (n=6, SD 6.7) with an alpha value
of (p=0.001). Cohens d effect size value showed
a moderate to high practical significance
(d=0.62).
DISCUSSION
The aim of this study was to determine whether
a PA and nutrition intervention in the final 3
weeks of semester 2 reduced the perceived
stress and anxiety levels of HE students at
Newcastle College. The analysis of the results
indicates a significant correlation between the
implemented intervention and reduced
perceived stress and anxiety levels of the
students involved.
SAMPLE SIZE
Although the sample size of 12 does not give
true reflection of the whole HE population of
Newcastle College, and generalisations cannot
be made based on these findings alone, this
small pilot study was beneficial for the
researchers due to testing being quick to
conduct, as well as saving time reviewing a
smaller amount of collected data (Hackshaw,
2008).
As stated by Lenth (2001), the sample size can
have a detrimental effect of statistical power and
must be large enough to have scientific meaning
as well as prevent the risk of running a null
hypothesis, meaning there is no true mean
difference (Hae-Young, 2015), alongside
increasing the risks of a type 1 error (Hackshaw,
2008), thus meaning a false positive result (HaeYoung, 2015). Hackshaw (2008) stated that the
main results of a study should have a confidence
level of 95% to enable the research to be deemed
as valid.
Further research suggests that small sample
sizes are found to be non-significant, meaning
there has been a failed attempt to demonstrate
evidence against a null hypothesis (Bland,
2008). Before conducting research, it is valuable
to understand how sample size may affect data

(Eng, 2003). Faber and Fonseca (2014),
highlight the importance of sample size before
conducting research stating that, if two
investigations were performed using the same
methodology and achieved the same results,
however the only difference being the varied
sample sizes, then it could be the sample size
that points the researcher in different directions,
resulting in the swaying of a decision, which
could increase the risks of a possible type II
error. This concludes that sample sizes benefit
from not being too small, however, Faber and
Fonseca (2014) state that sample size should
neither be too small or too excessive.
This was a pilot study thus the sample size was
deliberately kept to a minimum. However, to
enable the results to provide more accuracy it is
recommended that this research is conducted on
a much larger scale. To complete the full study
a minimum sample size of thirty participants per
group is recommended to allow adequate data
analysis (Gratton & Jones, 2010). This would
therefore be the minimum target number of
participants to recruit if a further investigation
took place.
INTERVENTION GROUPS
Experimental methods in studies vary
depending on the actual research lead question
being studied. Options to consider consist of
between or within-subject designs, as well as
how many groups the investigation requires to
ensure the research can produce a valid
conclusion (Charness et al., 2012). Using a
between-subjects test design the participants
were randomly split into one of two groups;
control or intervention, which stated by Smith
(2010) eliminates any systematic bias.
Group 1 was the intervention group, consisting
of six students. By partaking in daily PA and
consuming the recommended 5-a-day, their
perceived mental stress and anxiety levels were
assessed pre and post intervention, to determine
whether either independent variable had a
significant effect on their perceived stress and
anxiety levels. Group 2 was the control group,
also consisting of six randomly selected
students. Having equal size groups ensures
greater efficiency when analysing the data,
although is not essential (Eng, 2003). Group 2
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completed the same questionnaire at the same
time as Group 1 but were given no intervention

responses they think are expected of them rather
than being honest.

instructions and were prompted to continue with
their usual daily activities. The results from both
the control and intervention group were then
compared after 3 weeks.

TIMING OF PILOT STUDY

Results from the study showed a positive change
in students overall wellbeing. Reduced levels of
stress and anxiety were experienced when
following the government recommendation of
eating five portions of fruit or vegetables each
day, alongside five days of light exercise or three
days of high intensity activity per week,
compared to the control group who delivered no
significant change in stress levels. However, a
limitation of this was not being able to identify
and differentiate between the PA and nutrition
intervention results from Group 1, and whether
one had a greater effect on the dependant
variable than the other. Therefore, it would be
beneficial to split these into two separate
intervention groups for further investigation.
Having 3 groups in total would allow a more
detailed and accurate analysis of how the PA
group performed compared to the nutrition
group, rather than being combined.
The study could also follow a within-subjects
test design, whereby three groups of participants
would still be required, however, they would all
be exposed to each intervention rather than just
completing one. It would require fewer
participants than using a between-subjects
design, therefore being less time consuming and
cheaper to complete (Budiu, 2018).
However, each intervention would need to be
completed for a suitable length of time to make
any data collection reliable and so the length of
the whole study may have to be longer, which
would require greater commitment from the
participants. Within-subject designs are also
said to have a stronger ‘demand effect’ whereby
participants change their behaviour, either
knowingly or unknowingly, to satisfy the
researchers expectations (Charness et al., 2012).
By taking part in each group the participants
would be more mindful of the whole study and
each intervention, and therefore could give

The pilot study ran for a 3-week period leading
up to the end of Semester 2. Although a peak
time for students to potentially experience
heightened periods of stress and anxiety, it can
be argued that some students may have
considered lack of time as a barrier to
participating in the study at this pivotal point in
the College year (Sharp & Caperchione, 2016),
with looming deadlines for final assessments. A
study by Sharp and Caperchione (2016)
identified that PA is considered a low priority
for university students due to the level of
academic workload in a condensed period. This
could therefore have had a negative impact on
the response rate and the total number of
students who completed the study, due to
feeling under pressure and not having enough
time to take on other commitments.
In future, if the study was completed over a
longer period starting from the midpoint of
Semester 1, when stress levels may be perceived
to be lower, and leading up to final assessment
deadlines of Semester 1 in December, the uptake
may be more positive. The baseline test prior to
the intervention at this point may also give a
truer reflection of ‘normal’ perceived stress and
anxiety levels before final assessment deadlines
start to loom, without the exacerbated pressures
of Semester 2.
INCLUSION AND EXCLUSION CRITERA
Conducting research requires diligent planning
and preparation (Gargi, 2016). This planning
may take into consideration inclusion and
exclusion criteria to encourage a more enhanced
validity of results (Meline, 2006).
Inclusion criteria used in this study was very
simple and basic. Participants were eligible to
take part as long as they were HE students of
Newcastle College and agreed to adhere to the
group they were assigned to. For example, when
participants were randomly selected for the
intervention group they were expected to eat five
portions of fruit and vegetables per day, drink
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the recommended daily intake of water and
exercise a minimum of three times per week,
whereas the control group were expected to
continue their normal daily activities.
Participants were expected to check-in with the
researchers on a weekly basis to check their
diary of activities and ask any questions.
However, there were no such exclusion
guidelines and due to this the results could have
been jeopardised.
Suggested exclusion criteria which may be
beneficial in future investigations include;
cultural or religious beliefs that may prevent the
participant from adhering to the recommended
nutrition advice and exercise programme
(Lipsey & Wilson, 2001). Certain health
conditions such as an eating disorder, which
could have a negative effect on the participant’s
mental health, medical conditions where blood
pressure is too high or too low, should have
medical consent, and the same regulations
should be repeated if a client is injured or
recovering from a recent injury (Meline, 2006).
To conclude, inclusion and exclusion criteria for
prospective studies should be precise and clearly
stated from the start so that the investigation can
be deemed valid and replicated, to theoretically
obtain similar conclusions (Robey & Dalebout,
1998).
COLLECTION METHOD
The method of data collection was the NHS
stress and anxiety questionnaire pre and post
intervention at the beginning and end of the 3week study. Each student was required to attend
the allocated time slot in College to complete the
paper-based questionnaire. Being a selfreporting method means that it was less time
consuming for the researchers, costs remained
low in comparison to administering the
questionnaires by post and response rates are
said to be improved when a monetary incentive
is offered (Gratton & Jones, 2010).
The collection method could be made more
robust in a future study by also administering the
questionnaire at a midway point through the
study, or at multiple intervals, especially if the
study is conducted over a longer period. This

will then give the researchers more regular
results to analyse any highs and lows in
students’ perceived wellbeing that may not have
been exposed by just completing the pre or post
intervention questionnaires.
It would be beneficial for those in Group 1 to
have objective measurements recorded on a
weekly basis, such as weight, height, body mass
index and resting heart rate. This would allow a
means of monitoring any physiological change
during the study, as a result of the intervention.
Student anonymity may also be a way of gaining
more accurate questionnaire responses from
participants. A study by DiPasquale and Petrie
(2013) found a limitation of self-reporting on
eating disorders was that the data from college
athletes was gathered as part of the athletic
department health screening process. Therefore,
those who had any disorders were suspected to
downplay any symptoms knowing they were
easily identifiable. Mental health is a personal
subject, and some may have been reluctant to be
completely honest in their answers knowing that
the researchers would be able see their response
to the questionnaire. A suggestion of using
student ID numbers rather than student names
would give some level of anonymity.
EXTERNAL FACTORS
External factors during everyday life will cause
a degree of influence on results, which cannot be
controlled but should be acknowledged. As
previously mentioned, numerous stressors will
affect students such as; debt, deadlines, a new
environment and social pressure (Best Colleges,
2018; Bland et al., 2014). However, the
researcher has no control over other real-life
events happening during the period of the study,
which could potentially significantly sway
results in either a positive or negative direction,
with no association to the intervention.
Barriers to PA and good nutrition can often be
contributed to lack of time, financial restraints,
tiredness, low self-confidence (Nolan et al.,
2011) and lack of social support from parents or
friends (Lopez et al., 2010). However, the extent
to which any of these barriers has an impact will
vary
on
an
individual
basis.
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The year of college or university the student is
in is also highlighted as a factor by Sharp and
Caperchione
(2016),
as
first year students prioritise getting to know their
new environment and making new social
contacts over PA needs. Therefore, a future
study would benefit from looking at the age of
the student and year they are studying in to look
at any trends within these sub-groups.
RECOMMENDATIONS
Future recommendations for this study would be
to recruit a much larger sample size to give a
more reliable insight into the effect of PA and
nutrition on stress and anxiety levels of HE
students
at
Newcastle
College.
Having 3 separate groups (control, PA
intervention and nutrition intervention) would
allow a more detailed and informative set of
result to be obtained, allowing Newcastle
College to look at ways to implement new
initiatives to aid in student wellbeing, where
necessary.
As highlighted by the pilot study, exclusion
criteria for volunteers must be included in the
self-selection process to avoid any influences
on the results. Contraindications such as
current/previous eating disorders, religious
obligations, elite levels of physical activity or
injuries preventing participation in the study,
must be flagged up when volunteering so to
avoid any significant bias in the results. This
would allow the researchers to withdraw any
ineligible candidates before proceeding to the
induction stage.
The timing of the research should avoid key
deadlines; such as end of year assessments.
Potential heavy workload and looming
deadlines are likely to be the main priority of
students; therefore, lower recruitment and
retention rates would be anticipated than if
conducting the study during Semester 1.
Conducting the study over a longer period with
student anonymity would give a truer baseline

result, starting well in advance of assessment
and exam deadlines, and giving an opportunity
to gather more data from participants at more
regular intervals. Also including objective
measurements for those completing the
interventions to monitor any physiological
changes.
Finally, further analysis into the differences in
coping mechanisms by gender, age and the
college level in which the student is currently
studying, could also be examined to compare
the effects of the interventions on these specific
groups.
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2700 No.1 Press PLC Upgrade
James Lawson
BEng (Hons) Electrical Electronic Engineering
Newcastle College University Centre
ABSTRACT
Machine availability and efficiency is a key aspect to cost effective automated production. Within the
automation world, technology is developing at exponential rates meaning equipment obsolescence is
becoming a key challenge facing the manufacturing industry. This article outlines the stages of design
and development when upgrading an obsolete PLC system on 2700 No.1 Press line in Nissan Motor
Manufacturing UK along with the improvements new technology, such as Industry 4.0 compatible
devices, can provide to an automated production machine and the business.
KEYWORDS: PLC, HMI, Industry 4.0, IIOT, IO Link
INTRODUCTION
Nissan Motor Manufacturing UK LTD
(NMUK) is a vehicle, powertrain and
battery manufacturing and assembly plant
based in Sunderland. The author is
employed in the Press Shop facility
engineering department, responsible for
supporting new facility installations and
refurbishment of facilities, in particular the
management of component obsolescence.
This article outlines a programmable logic
controller (PLC) upgrade ongoing within
NMUK Press Shop on 2700 No.1 Komatsu
Tri-Axis Press line (Figure 1). The existing
Allen Bradley PLC-3 system was installed
with the machine in 1988. The upgrade
became necessary when a declaration
submitted by Rockwell Industry, the system
OEM, stated that the Allen Bradley PLC-3
system had been discontinued deeming the
system
obsolete.
The
resultant
obsolescence means that spare parts are no
longer available to order, which has been
exacerbated by an increasing number of
hardware failures occurring within the
previous 12-month period.

Figure 1: 2700 No.1 Press at NMUK
The aim of the project is to upgrade the
Allen Bradley PLC-3 system on the Press
including the installation of HMI’s (Human
Machine Interface) and Industry 4.0
devices for diagnostic messaging and status
screens
for
improved
diagnostic
functionality. Figure 2 details the four
objectives for the project including
judgement criteria.

Figure 2: PLC Upgrade Objectives
METHODOLOGY
In order to understand the effect of the
degrading PLC hardware and poor
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diagnostic ability, quantitative machine
overall equipment efficiency (OEE) and
breakdown rate (BDR) data was analysed
over a 10-month historical period to
understand the machine performance
condition prior to the upgrade. The NMUK
downtime collection system PPMS would
be used for data collection and analysis.
An engineering survey was carried out to
gain an understanding of the existing
system architecture to ensure all existing
functions are replicated with the new
system. This initial survey will be referred
to throughout the design period to ensure
component selection does not alter the
original function.
Following the upgrade, maintenance
technicians will be requested to carry out a
questionnaire which was developed to
understand whether the PLC upgrade has
successfully improved the diagnostic
functionality on the machine. The
questionnaire was developed using a Likert
Scale model, whereby all responses are
fixed choice. According to McLeod (2008),
‘the scale attributes a linear strength or
intensity to a response such as; very
frequently or never’. This helps produce a
quantifiable result rather than comments
which are open to interpretation. For ethical
reasoning, anonymity of the technicians
will
be
maintained
during
the
questionnaire.

Figure 3: OEE Calculation, (NEM Manual,
2010))

Figure 4: Availability Calculation, (NEM
Manual, 2010

The data analysed for 2700 No.1 was
recorded between January 2018 and
October 2018. The machine had failed the
OEE target of 70%, 4 months out of the 10
(Figure 5) and failed the machine BDR
target of 5% maximum 6 months in the
monitored period (Figure 6).

Figure 5: 2700 No.1 OEE Data Analysis,
PPMS Data

OEE and BDR data for the first 12 weeks
after the PLC upgrade will also be collected
and compared with the pre-upgrade data to
confirm facility efficiency improvements.
DATA ANALYSIS
All 2700 No.1 running data was provided
by the NMUK downtime recording system
(PPMS). The PPMS system automatically
calculates OEE and BDR based on machine
running time and breakdown inputs.
Calculation methods for OEE and BDR,
taken from NMUK, 2010 are shown in
Figure 3 and Figure 4.

Figure 6: 2700 No.1 Performance Data
Analysis, PPMS Data
IIOT & INDUSTRY 4.0
The Industrial Internet of Things (IIOT) is
a term used for industrial connection of
multiple devices for the purpose of sharing
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data. Encompassed within this is Industry
4.0, a German government originated term
for the next industrial revolution concept.
Industry 4.0 focuses on improving the
productivity of the manufacturing industry
through improved sensor and networking
technologies whereas the IIOT focuses on a
broader industrial switch to ‘provide a way
to get better visibility into operations and
assets through integration of machine
sensors, software and cloud compute and
storage systems.’ (Gilchrist, 2016).
‘The main aim of automated production is
to increase productivity and quality’. (Dorf
& Kusiak, 1994). Industry 4.0 and IIOT
ideology is to use cyber physical systems
and networks to improve connectivity of all
automation systems through industrial
networking to create an intelligent and
theoretically
more
productive
manufacturing plant by allowing all
machines to collaboratively communicate
and share information. By embracing
Industry 4.0 and IIOT methodology,
manufacturers have been able to produce
the “next generation” of industrial networks
and intelligent sensors and actuators for a
variety of applications. Figure 7 details the
industrial revolutions leading to Industry
4.0

Figure 7: Industrial Revolutions leading to
Industry 4.0
INDUSTRY
4.0
SENSOR
TECHNOLOGY
Gilchrist (2016), states that ‘the latest
advances in sensor technologies, produce
not just more data generated by a
component but a different type of data.’
Gilchrist goes on to say that ‘sensors can

have self-awareness and can even predict
their remaining useful life.’
One of the key technologies behind this
development is the introduction of IO Link
which according to IO Link (2018), is ‘the
first standardized IO technology worldwide
(IEC 61131-9) for the communication with
sensors and actuators.’ The communication
protocol is based on a 3 wire sensor and
actuator connection with no additional field
bus systems. Each IO Link port on an IO
Link master is capable of processing binary
and analogue values from 8 to 16 bits with
additional serial communication. Figure 8
shows a typical IO Link Architecture

Figure 8: Example IO Link Architecture,
(IO-Link, 2018)
The IO Link controller supports a variety of
fieldbus networks and sits on the network
as a registered device. According to Balluff
(2019), ‘the controller automatically writes
the parameters of a replaced IO-Link sensor
onto the new sensor’. This is particularly
useful on parameterised sensors such as
pressure sensors or laser distance
measurement sensors.
Diagnostic improvements include the IO
Link devices ability to inform the master if
an error is present and/or include health
data for the device. According to Turck
(2018), ‘IO Link allows engineers to read
additional information regarding history
and health of a sensor in an application.’
This diagnostic ability introduces field level
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or sensor/actuator level diagnostics to
control systems which has the ability to
reduce machine downtime.
SYSTEM DESIGN
EXISTING CONDITION
Figure 9 shows images of the existing PLC
and a typical expansion rack for the existing
Allen Bradley PLC-3 system. Figure 10
shows images of the existing press and DSF
main operation panels.

Figure 10: Existing Press and DSF main
operation panels.

Figure 9: Existing Allen Bradley PLC-3
CPU and expansion rack

PLC SELECTION
NMUK have a dedicated preferred supplier
list which must be adopted, therefore the
Mitsubishi Q06UDV and GX Works 2
software were selected for use. A
comparison of base features was created to
confirm the CPU is capable of replacing the
Allen Bradley PLC-3 unit (Figure 11)
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Figure 13: Schneider Electric (2018) NPN
wiring example

Figure 11: Mitsubishi & Allen Bradley
CPU Comparison.
The Q06UDV was over 20 times faster for
comparable instructions, had 3 times the
program capacity and 12 times the memory
capacity. Original scan cycle time was
80ms and 70ms respectively for each Allen
Bradley PLC. Initial estimates for the
Q06UDV for each program were 4ms and
3.5ms respectively.
According to Bolton (2006), ‘the scan cycle
is the cycle of which the PLC gathers the
inputs, runs the PLC program and then
updates the outputs”, therefore the quicker
the cycle time, the quicker the PLC can
react to changing inputs and adjust outputs
accordingly.

HMI DEVELOPMENT
HMI selection was a Red Lion G315 using
Crimson 3.0 software as per NMUK
preferred supplier list. According to Rehg
and Satori (2009) HMI’s ‘replace
traditional wired panels as the input and
output mechanism for operator
interaction’.
The intention on 2700 No.1 is to replace
hardware for functions which are not
commonly used or use large quantities of
inputs and outputs. An example would be
7 segment display’s or thumbwheel
switches which use four inputs or outputs
per decimal value.
In addition to this hardware removal,
alarm history, safety overview and
network overview screens were developed
to help improve fault identification as seen
in Figure 14

PLC CARD SELECTION
Mitsubishi PLC Card selection is important
in ensuring the upgraded PLC replicates the
existing functions. According to Schneider
Electric (2018), 'when selecting a sensor to
be used with a PLC, it is very important that
the sensor matches the type of PLC input
card to be used'. There are two types of
input switching. The first is current sinking
(PNP) and the second is current sourcing
(NPN). Figure 12 & 13 are PNP and NPN
wiring methods.
Figure 12:
Schneider
Electric (2018)
PNP wiring
example

Figure 14: Red Lion HMI Developed for
2700 No.1
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PLC SOFTWARE DEVELOPMENT
The software is a direct conversion of the
Allen Bradley PLC-3 Software into
Mitsubishi GX Works 2 platform. The
software style is ladder, Bolton (2006)
describes it as ‘an equivalent to drawing a
switching circuit”. The ladder diagram
consists of two vertical lines representing
the power rails. Circuits are connected as
horizontal lines, i.e. the rungs of ladder.
Ladder logic is a recognised IEC 1131-3
programming language.

Low Voltage Directive 73/23/EEC and
BS7671 18th Edition Wiring Regulations.
Figure 16 is an example drawing developed
for an Input Card.

An example rung from Allen Bradley and
the converted Mitsubishi version is shown
in Figure 15.

Figure 16: Example AutoCAD Electrical
drawing developed for an Input Card

Figure 15: Allen Bradley to Mitsubishi
Software Conversion Example
ELECTRICAL DRAWING
DEVELOPMENT
Electrical drawing and architecture
development was carried out using
AutoCAD Electrical and developed in
accordance to the following standards;
European Machinery Directive 98/37/EC,

BUDGET & SCHEDULING
Approved budget for the system was
£240,000, with scheduled delivery for 6th
January 2019.
NMUK being a manufacturing plant, do not
have the available labour to carry out such
a large engineering project. Therefore, a
local electrical design and manufacturing
contractor was employed to carry out the
following aspects of the work; Purchase
required parts, control panel manufacture,
offsite assembly of components, partial
software conversion, installation and
commissioning support.
INSTALLATION
Installation was successfully completed
during the NMUK Christmas shutdown
(21st December 2018 ~ 6th January 2019).
Figure 17 shows images taken during the
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installation, whilst Figure 18 shows images
taken after the installation.

Figure 17: Installation Images

Figure 18: Completed Installation showing
Press and DSF control panels and Press
PLC control panel.
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COMMISSIONING
A full line input and output check was
carried out to confirm all wiring changes
prior to moving the machine. During
commissioning there were a number of
issues highlighted which had not been
foreseen.
Issue 1:- A input card, thought to be not in
use due to no drawings being present, was
actually part of the Press Load Monitoring
system. This resulted in the load monitor
system not functioning. This required
additional wiring time and an additional
card to be sourced
Issue 2: - A PILZ PNOZ S5 safety relay was
damaged on power up caused by incorrect
wiring of an E-Stop which applied 110volts
to a safety channel. The faulty unit was
replaced which resulted in a one-hour delay
to schedule.
Issue 3: - Issue with timers causing
functions on the line to not operate
correctly. A software conversion error was
the source of the issue. Allen Bradley
software used “off delay timers”.
Mitsubishi does not have an off delay timer
function. According to Bolton (2006), ‘OFF
delay timers are on for a fixed period of
time before turning off’.
The logic had to be altered to create a Timer
OFF using a Timer ON and an additional
internal coil. This caused a delay of around
5 hours to the schedule. Figure 19 taken
from Bolton (2006), shows how an on delay
timer can be used to produce an off delay.

Figure 19: On delay timer to produce an
Off Delay (Bolton, 2006)

CONCLUSION & NEXT STEPS
In conclusion, the system was fully
designed,
manufactured,
software
converted, installed and commissioned
with the line achieving the production
introduction date of the 6th of January 2020.
There have been a number of issues since
installation, predominantly around software
conversion, whereby mistakes were made
such as the timer issue.
The line OEE and BDR monitoring period
is currently eleven weeks into the twelveweek period. At present the machine has
averaged 5.1% BDR and 73.53% OEE
which equates to a 0.75% BDR and 4.35%
OEE improvement when compared with the
pre upgrade data. However, the machine
has failed BDR target of 5% on five weeks
and OEE once out of the 11 weeks
monitored. Figure 20 details the current
data after eleven weeks of monitoring. All
values in red have failed targets.

Figure 20: 2700 No.1 OEE and BDR data
post PLC Upgrade.
The details surrounding the OEE and BDR
failures are still being investigated,
however the initial understanding is as a
result of sequencing issues caused by scan
time improvements. The next steps include
analysing the cause of the OEE and BDR
target failures in more detail.
The maintenance technician questionnaire
feedback also requires analysing to
understand whether the diagnostic
improvements have been successful. In the
event of poor feedback, additional steps
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must be taken to further improve the
diagnostics

https://www.schneiderelectric.co.uk/en/faqs/FA142566/
[Accessed 1st February 2019].
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Security door access: research of biometric
systems for the use in a multi-site facility
Lisa Robson
BEng (Hons) Electrical Electronic Engineering
Newcastle College University Centre
ABSTRACT
Access control has a strong focus (Fickes, 2003) in the security industry where the traditional
form of using cards previously dominated. The company uses a Radio Frequency
Identification (RFID) system to allow access to and from three buildings on site. Issues
associated with this system include, forgotten, lost and stolen cards. Biometric technology,
once seen as a futuristic application, is a practical answer to address security concerns. It
will eliminate the requirement for ID cards. Access control is the most common use for
biometric technology, although it also has problems. This article will focus on the research of
biometric technologies, with the aim of replacing the current RFID system with a suitable
alternative to eliminate issues and improve security.
KEYWORDS: Biometric Technology, Door Access, Enrolment, Identification and
Authorisation, RFID Technology.

INTRODUCTION
The application of access control becomes
a key instrument for developing layers of
security when it comes to the protection of
critical assets in a pharmaceutical
company. Visitor management along with
the data centre, manufacturing laboratory,
raw materials and products require a high
level of security.
Frequent problems using the RFID card
system include forgotten, lost and stolen
cards. There are costs associated with
replacement cards, lanyards, cardholders
and printer ribbons. Cards can be misused
if not reported missing immediately. The
system does not always allow entry/exit
even though it acknowledges the presented
card. Users can also be locked in/out if the
cards are not used correctly.
Due to rapid advancements in biometric
technology, they could be a solution to the
door access problems as they are thought
to be more convenient and less vulnerable
to fraud. Biometrics are more reliable with
greater speed and accuracy for controlling

access to buildings. They can ensure that
the correct individual gains access to
secure areas or critical assets.
Widespread use in today’s security market
(Acred, 2013), makes biometric
technology a more affordable solution.
Biometric technology is considered safe
and effective compared to traditional
methods. It reduces exposure to fraud,
terrorism and can address time/attendance
issues.
LITERATURE REVIEW
This pharmaceutical company is a multisite facility where a Radio Frequency
Identification (RFID) system is used to
allow access to external and lobby doors to
three buildings. Many problems occur
whilst using this system. The research
project will focus on the current door
access system at this company and a
possible biometric replacement that would
eliminate the security issues currently
experienced.
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A questionnaire was used to examine
employee opinions on the current door
access system and the resulting associated
issues. Data collected from the RFID
system was analysed to identify any
patterns with the issuing of door access
cards. The research aimed to investigate
the use of biometric technology and the
practicality of introducing a new system at
the company. This will result in the
selection of the most suitable biometric
option for installation, eliminating current
issues with improved security at a
reasonable cost to the company.
RFID
A method of automatic identification that
has been around since 1970 (Bonsor &
Fenlon, 2007). A chip embedded in a card
contains electrically stored information.
The stored data can be changed or updated
as required. The RFID card’s antenna
receives electromagnetic energy from a
reader. Using the power harvested from
the reader, the RFID card sends radio
waves back to the reader. On receipt, the
reader interprets the frequencies as
meaningful data. This traditional method
uses identification types like ID cards,
PIN’s or passwords. A knowledge-based
method requires the user to have a physical
object or remember information.
BIOMETRICS
Biometrics is derived from Greek “bio”
meaning life and “metric” meaning to
measure (Mayhew, 2018). These can be
defined as an automated method of
verifying or recognizing the identity of a
living person based upon a physiological
or behavioural characteristic (Rouse,
2017); that is, it is based upon something
we are or something we do. It is
considered an effective, safe solution to
protect the identity of an individual. This
method is inherent; you have the
characteristic used on your person at all
times.

Using a biometric method eliminates the
possibility to forget, lose or share cards
etc. All biometric identification systems
use enrolment identification templates as
explained below.
ENROLMENT
A sensor captures data from the user either
with a sensor and/or camera or voice
recorder. The features are extracted from
that data and an encrypted digital template
is created. This is called an enrolment
template which is then stored in a
database. The database does not hold any
images of the user’s actual finger, eye or
face.
IDENTIFICATION/AUTHORISATION

The user presents the biometric trait to the
sensor/camera. A new template is created
from the extracted features and matched to
the enrolment template. If the match is
sufficiently close, the system judges that
the two are derived from the same
biometric trait and the user is who they
claim to be.
The research focuses on some of the
commonly used types of biometric
systems.

FACIAL RECOGNITION
Individual’s all have a distinctly unique
face, even twins. Analysis of facial
features or patterns can be used for the
authentication or recognition of an
individual’s identity. This method
analyses specific features that are common
to people’s faces. The distance between
the eyes, width of the nose, position of the
cheekbones, jaw line chin etc.
Face images (Figure 1) are recorded
through a digital video camera which
analyses the facial characteristics.
Measurements are broken into facial
planes which are retained in a database for
comparison and verifying. Advantages

72

Seven Bridges Vol. 7 (2019)

include easy to use with improved security
and high accuracy (Gemalto, 2019).
Figure 1. Facial Analysis

FINGERPRINT RECOGNITION
Fingerprint recognition is one of the oldest
and most developed types of biometric
system. It is used for diverse applications
including high security access and
accountability for areas such as
pharmacies, secure laboratories and
nurseries.
The method relies on the unique ridge
patterns and furrows in a fingerprint
(Figure 2). The image of the characteristics
including the whorls, arches and loops is
collected. Several data points (minutiae)
are scientifically measured and stored. No
actual fingerprint image is saved, only a
series of numbers.

Figure 2. Fingerprint features
A secure, stable option which is easy to set
up and affordable (Moody, 2007)
compared to facial recognition and
retina/iris scanning.
RETINA SCANNING
A human eye offers a variety of ways for
personal identification as it contains

different structural elements. A thin layer
of neural cells, located in the posterior of
the eye, form the retina (the tissue that
senses light) and a network of blood
vessels carry the blood supply to the retina.
These typically remain unaffected until
death (Biometric Today, 2018) and are
classed as unique to their complex shape.
Infrared technology is used to capture the
patterns of the retina’s blood vessels
(Figure 3). A scan is performed by
projecting a beam of low-energy infrared
light into a person’s eye as they look
through an eyepiece This infrared light
beam traces a circular path on the retina at
the back of the eye. The blood vessels
absorb more of the infrared light than the
surrounding tissue. Because of this, there
is a variation in the intensity of the
reflection. Instead of storing a complete
image, the scanner measures this reflection
at difference points along the beam path.
The retina cannot be replicated ensuring
suitability for top level security
applications. Also a highly reliable and
accurate method.

Figure 3. Retina blood vessels
IRIS SCANNING
The word iris comes from the Greek
goddess of the rainbow, because of the
many colours of the iris (Biometric Today,
2018). The iris is distinctive and is
composed of complicated and unique
patterns (composed of pigmented vessels
and ligaments) that are situated in the
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coloured tissue around the pupil. The
muscles help to adjust the shape of the
pupil and allow the appropriate amount of
light into the eye. The patterns do not
change and can be compared for
identification purposes.
The chances of two irises being the same
are negligible. The user stares at a special
camera which scans the eye image which
can even be used through glasses/contact
lenses. The iris remains the same over a
lifetime ensuring this is another reliable,
highly accurate method that is very fast to
implement.
HAND GEOMETRY
An authentication method that involves the
measurement and analysis of the human
hand to identify an individual. It is one of
the longest implemented methods but it
has decreased in popularity due to the rise
in other more efficient and cost-effective
types. The method is simple and quick to
implement.
A user places their palm on a metal surface
that contains guide pegs to align the palm
so that the device can read the hand
attributes. A camera is used in conjunction
with a mirror placed at a 45° angle to
capture the top and side of the hand.
Identification is established based on the
captured data and the biometric template
created. An individual’s hand shape is
unique (Bharathi and Sudhakar, 2011) and
can be measured in several dimensions e.g.
width, curvature, thickness and length of
fingers as shown of Figure 4.

It has a high level of user acceptance and
is not affected by the skin’s surface
condition.
SIGNATURE
A behavioural method designed to verify
individuals based on analysis of their
signature.
There are two key types that can be used in
this process. Static– a visual comparison
between two scanned signatures or a
scanned and an ink signature. Technical
checks are carried out to compare the two
signatures using advanced algorithms.
Studies have shown that faking a signature
is possible by photocopying it. Dynamic is an analysis of how the signature was
made. It is easier to measure the dynamic
features required for
enrolment/authorisation using a tablet or
digital device. Features such as speed,
height/width of pen strokes, pressure
application, writing and accuracy rate are
extracted for analysis. Signatures can
change over time resulting in high error
rates. This has caused the slow deployment
of this technology.
VOICE
The first people to study the human voice
were the ancient Greeks who were
fascinated with the differences in the vocal
spectrum (IJECE, 2014). Voice
recognition is an auditory method that
combines both behavioural and
physiological characteristics to determine
the identity of a speaker. Every individual
has a unique voice pattern (Figure 5) due
to their behavioural patterns and anatomy
(e.g. structure of throat and mouth).
A voiceprint is a record of a human voice
based on the analysis of its unique
characteristics and this can be used for
identification purposes. Another method
that is simple and quick to implement. A
low cost, non-intrusive method with a high
level of user acceptance.

Figure 4. Measurements taken
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Five individuals constantly forget their
cards (40 times). Cards are not always
returned promptly and 536 out of 593 were
issued for 10 days or less. More cards were
issued on a Monday (230) compared to72
on a Friday.
The costs associated with the current RFID
system were identified and are shown in
Figure 7.
Figure 5. Unique voice pattern
The most serious security threat to
companies or organisations is not illegal
entry to computers (hacking) as commonly
thought, but password theft. Using a
biometric system will guard against this
threat but mainstreaming biometrics faces
a variety of challenges. The research
shows that there a great number of
biometric technologies. All methods offer
a different set of features and have
advantages and disadvantages. Selecting
an option suitable for any company will
depend upon certain criteria.
RESULTS AND FINDINGS
DOOR ACCESS RECORDS
The data collected (March 2014 –
December 2018) shows how many cards
were issued as day passes, to whom, for
how long, on which days and also how
many were lost/stolen or damaged. Some
of these results can be seen in Figure 6.

Figure 7. RFID system costs

Figure 6. Door access records

Figure 8. Question 7 results

QUESTIONNAIRE
The questionnaire results were displayed
on graphs (an example is shown in Figure
8) to display data on employee responses.
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51% were satisfied with the current
system. 80% of the participants said they
had rarely or never forgotten their card
although 640 cards were recorded being
issued. 86% of people said they had never
lost their card, again conflicting with the
56 actually lost. 32 cards were recorded as
damaged but 80% of participants stated
they had never broken one. 69% stated that
the system did not always allow them
access. Only 43% thought it was a good
idea to change to a biometric system,
although fingerprint was the clear choice
with 71%.
Privacy and data protection produced low
concern for employees but hygiene caused
moderate to high concern with 66%. 60%
thought that a biometric system would be
more secure with 97% of participants
thinking that it would eliminate the issue
of lost/stolen, damaged and forgotten
cards.
BIOMETRIC TYPES
The research shows that there a great
number of biometric technologies. All
methods offer a different set of features
and have advantages and disadvantages.
Selecting an option suitable for any
company will depend upon certain criteria.
Accuracy and reliability of the system is
important, especially when improving
security. Comparison charts were
compiled to show the results of
researching the different biometric types
and their features (Figures 9 and 10).

Figure 9. Biometric features comparison

Figure 10. Biometric features comparison
Company size will dictate cost, which is
an important factor to consider (Security
Magazine, 2002). All methods require
some form of equipment to carry out the
process. Biometric options (iris and retina
scanning) that are high with regards to
accuracy, reliability and security were also
found to be the type that cost more due to
the equipment required. Fingerprint
recognition was also found to be in the
same categories with a much lower cost.
CONCLUSION
The research shows that biometrics have
proved to be more efficient, more secure
and faster than traditional methods. Each
method offers advantages and
disadvantages and these can be used to
choose one for a particular application. A
high security facility requires a more
secure approach, where traditional and
biometric methods can be implemented
together. A lower security area may only
require a single biometric option.
The adoption of biometric recognition
systems is growing across all industries
and sectors, allowing small businesses like
this company to afford them. Fingerprint is
the most common biometric method used
in access control. It is easy to implement
and use, has a lower cost than most of the
other biometric methods with a high
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reliability and accuracy. Using fingerprint
recognition would eliminate the issues
experienced and improve security.
FURTHER WORK
The next stage will be to trial a fingerprint
recognition system at the company. A
successful trial coupled with a reasonable
cost for implementation could convince
the company to replace the current RFID
door access system.
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Paper Machine 2: power transformer nonlinear loading and harmonic distortion
Daniel Henderson
BEng (Hons) Electrical Electronic Engineering
Newcastle College University Centre
ABSTRACT
The essential, increased use in electronic devices in industry has provided versatility and
energy saving potential in the form of Variable Frequency Drives. However, the impact this
has on the electrical network needs to be incorporated in the design of the circuit. When not
considered, the effect can be high running temperatures on power transformers, resulting in
rapid ageing, as demonstrated in this report with respect to Paper Machine 2 Dry End
Supply Fan power transformer, which fails catastrophically at approximately ten-year
intervals. As the Electrical Duty Holder, the author had responsibilities to ensure a safe and
stable electrical supply to the site, enforcing the requirement of the project.
The research and investigations conducted within the project identified that the cause of the
failures was due to overloading and harmonic distortion caused by non-linear loading effects
of the design, a late 1970’s DC drive application. Mitigation methods were researched and
proposed to the business, who opted to fund the installation of Active Harmonic Filtration
(AHF). The results were positive, with a measured reduction in harmonic distortion and
theoretical loading.
KEY WORDS: Active Harmonic Filter (AHF), Power Quality (PQ), Power Transformer,
Total Harmonic Distortion (THD), Variable Frequency Drives (VFD’s)
INTRODUCTION
Prudhoe Mill, a tissue manufacturing
facility, forms part of Essity which is the
world’s second largest supplier of
consumer tissue (Essity, 2019). Paper
Machine 2 is a ‘Through Air Drying’
process, as shown in Figure 1.

Figure 2: Supply fan Distribution.
Figure 1: Typical ‘Through Air Drying’
TAD Paper machine, like Paper Machine
2.
TAD paper is in high demand, so Paper
Machine 2 is deemed as market critical.

The machine was installed in 1980 and
incorporates a HV/LV power transformer,
LV CB, AC/DC Inverter which then
supplies a 1.1MW Motor for the drying
process, as shown in Figure 2.
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The Power Transformer historically fails at
10-year intervals, typical life expectancy is
25 years, and when failure occurs it
presents both safety and business risks. As
the Electrical Duty Holder, the Author has
a responsibility to investigate, with the
overall aim to provide a safe and stable
power supply. To achieve this, the planned
objectives are:
•
Investigate route cause of failure
•
Implement a mitigation plan
•
Monitor results to ensure aims
achieved.
LITERATURE REVIEW
The Paper Machine product specification
requires variable speed control over
motors and equipment that impact
production quality (Kimberly Clark,
1978). The method of achieving this was
DC Variable Frequency Drives. For
circuits with elements like switching
devices, they demonstrate a non-linear
voltage and current characteristic (Morris,
1994), this can generate harmonic current
and voltages which distort the sinewave.
Subsequently, a by-product of these effects
are mechanical failure and overheating
(Collembet et al, 1999). A further
consequence of these effects instigates a
derating factor to the transformer which is
necessary to provide safe operation (Faiz
et al, 2015. IET, 1998). As seen in Figure
3.

Figure 3: Transformer Derating Curve
Diagram.

In Summary, the investigation direction
was weighted towards Power Quality
impacts created by the Non-linear
overloading impact on the Power
Transformer.
METHOD
An initial questionnaire was conducted
with technical members of the paper
machine staff, ranging from 1990 –
present, this was to understand the
machine history and the conditions leading
to failure. This method was chosen to
allow truthful feedback rather than a
private interview which could make
individuals feel uncomfortable (McLeod,
2018). The feedback was broad with no
definitive direction on root cause, the
answers ranged from insufficient
ventilation to overloading. One constant in
the research was that the failure occurred
approximately every 10 years and posed a
safety risk of fire at point of failure, which
resulted in a C02 fire suppression
operation.
Temperature readings were taken daily
from local gauges as shown in Figure 4, at
12:00 for a 30-day period to establish a
baseline, these were taken from the wet
end and dry end supply fan transformers to
represent similar loading and they are both
in the same location.

Figure 4: Transformer Temperature
Gauges.
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Over this period, they both ranged from
66-70°C, with the average being 67°C as
shown in Figure 5.

Figure 6: THD V readings from PQ
Study.
Another issue discovered, was the THD
Current(I) was at an average of 28% of the
fundamental, as shown in Figure 7. The
recommendation in G5/4-1 is 10%
THD(I), distortion at this level can result
in heat and vibration at the secondary side
of the transformer, as seen on this
application also.

Figure 5: Transformer Temperature Range.
An independent Power Quality (PQ) study
was conducted by a contractor, using a
calibrated Chauvin Arnoux
P01160591EUR Power Quality Analyser.
The study measured PQ characteristics at
10ms intervals over a typical operating 7day period to establish baseline conditions.
Ideally this would be done over a longer
period to account for ambient conditions
and machine operations. However, for the
purpose of the project, this period was
deemed sufficient.
The findings of the power quality survey
highlighted clear shortcomings. Firstly, the
Total Harmonic Distortion (THD)
Voltage(V) was recorded at 23% as shown
in Figure 6, the maximum limit set in G54/1 for a LV application is 5%. This
distortion can cause blown components
and heat, some of the recorded symptoms
on this power transformer.

Figure 7: THD I readings from PQ Study.
A considerable finding was that the
loading was 1474kVA or 84% at its peak,
which looked suffice. However, when
taking into account the derating factor
applied for non-linear loading (100% in
this application), the transformer was
actually loaded to 195%, as shown in
Figure 8. These conditions are known to
accelerate transformer ageing, leading to
insulation breakdown resulting in failure
(Faiz et al, 2015).

Figure 8: Actual Loading in PQ Study.
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All of the conditions indicated in the PQ
study, align with the researched literature
and also with the experiences of the area
technicians accounts in the questionnaires.
To mitigate these effects, several concepts
were researched, and the two options put
forward were a drive system upgrade
which was the preferred option, however
the infrastructure and install method cost
£1.15million. The alternative option was to
install two Active Harmonic Filters (AHF)
at a cost of £110k. The business chose to
invest in this option and funded the
project.
CONCEPT
The chosen concept was to source two
Schneider AccuSine+ AHF, with
associated electrical infrastructure install
and relevant protection in the form of
400A MCCB’s. The budget also allowed
for the transformer to be drained of oil,
and a thorough internal inspection, as this
was a factor in the literature review that
requires investigation as a contributory
factor. The project budget is shown in
Figure 9.

planned maintenance shut to minimise any
additional downtime.
PROJECT IMPLEMENTATION
The sourcing of the two AH Filters was
done in line with the project breakdown,
requiring a 30% deposit for materials.
Whilst awaiting delivery of the filters, the
cable installation consisting of new
containment, 240mm cable runs and two
400A MCCB’s was installed. This was
non-intrusive and could be conducted
whilst Paper Machine 2 was running, this
reduced potential machine downtime
which was part of the justification of the
project.
Once complete, the AH Filters were
delivered by Schneider and installed in
their chosen position within the Machine
Floor Switch Room. On the planned two
day shut, the transformer was isolated and
earthed to provide safety from the system,
ready for the inspection works, and the dry
end supply fan was isolated using LOTO.
On day 1 of the shut the transformer was
drained of oil (2116 litres), allowed to cool
and the lid bolts removed. Alongside these
works, the Current Transformers (CT’s)
for the detection side of the AH Filter were
installed at their reference point and
connected up to the filter respectively.
Figure 10: Supply Fan Transformer
Drained.

Figure 9: Project Budget Breakdown.
The intrusive works in this project were
planned in line with Paper Machines 2-day
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On day 2 of the works the transformer was
inspected internally, as shown in Figure
10, paying attention to the tap changer and
the bushing terminations. On inspection it
was discovered that the blue phase of the
tap changer had severe carbon build up,
indicating metal to metal contact caused by
overloading induced mechanical
breakdown, as indicated by Collembet et al
(1999) in the literature review. The blue
phase cable crimp was also discovered to
be burnt through and was near to
catastrophic failure which would have
resulted in an arc flash. These are shown in
Figure 11.

Figure 11: Tap Changer showing carbon
build up and burnt through crimp.
The tap changer was replaced with a
reconditioned spare and the cable was
crimped with a new termination. On
completion a full pressure test and
insulation resistance test was conducted to
verify the windings condition. New oil was
used to flush through the transformer, top
up and complete the works. The AH Filter
LV supply cable intrusive connections
were made on the second day also. This
finalised the electrical installation prior to
commission, as shown in Figure 12.

Figure 12: Final AH Filter Installation.
The paper machine started back up
following the shut, and Schneider attended
to conduct the commissioning of the
filters. The process targeted the most
severe harmonic orders, with the 5th and
7th harmonic being the worst. However, a
power quality study was done at the same
time to verify and it was clear there were
some higher orders (39th, 41st, 43rd and
47th harmonic) that were affecting the
results, so these were added to the filter
criteria and reassessed. The results looked
improved, with THDI reduced from 29%
to 5% of the fundamental. THDV was
reduced from 23% to 7%, which although
above the limit set in ENA G5/4-1, was a
significant reduction.

Figure 13: Pre and Post PQ Readings.
The Harmonic Loss factor (FHL) had also
reduced from 7 to 1.2, meaning that the
non-linear overloading effects had been
reduced from 195% to 88%, as shown in
Figure 14.
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If a choke was considered this would have
mitigated a percentage of the notching and
prevented the spurious tripping. The
constant switching operations of the filters
appeared to mitigate any power quality
benefits, and showed a slight temperature
reduction, a maximum of 2°C over the
review period, as shown in Figure 16.

Figure 14: Transformer Derating Curve
Post Install.
With these indications verified in the PQ
study, a review period was agreed to
monitor the results. However, after an
initial review period of 4 weeks, the AH
Filters experienced issues with tripping out
on ‘current sensor inoperable’. This was
not a common alarm was investigated by
Schneider. The fault was caused by the
extreme voltage notching as seen in Figure
15, which is so extreme that the filter
interprets this as ‘below switching
frequency’ so it cuts out.

Figure 16: Transformer Temperature
Range, Post Install.
To mitigate these effects caused by
notching, Schneider advised changing the
THD set point from 5% to 8%, which
would result in a higher THD level, but the
filters would operate more consistent. This
change was made which improved the
notching, as shown in Figures 17 and 18.
The Typical THDI following this change
was 7%, as opposed to the previous 5%,
and THDV was indicating 10% as opposed
to the previous 7%.

Figure 15: Voltage Capture showing
Notching.
On reflection the impedance values within
the drive system should have been
investigated further prior to install. This
was queried with Schneider in the initial
scope, but they advised that the PQ data
indicated a system inductance was present.
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Figure 17: AHF HMI Showing Notching
prior to Parameter Change.

Figure 18: AHF HMI Showing Notching
After Parameter Change.
The system changes, although affecting the
target THD values, provided a consistent
output. A review period of 30 days
followed which indicated a clear
temperature reduction in the transformer
oil temperature, on average this was an
11°C difference between the wet and the
dry end supply fan transformers, both of
which are sized the same, have the exact
same load, similar impedance and are in
the same location as shown in Figures 19
and 20.

Figure 19: Location of both Supply Fan
Transformers.

Figure 20: Wet End / Dry End Supply Fan
Transformers Tally Plates.
The temperature reductions following
these changes can be seen below in Figure
21.

Figure 21: Transformer Temperature
Range, Post set point change.
SUMMARY
The increased use in electronic devices in
industry which provide versatility and
energy saving benefits, also impact the
electrical network power quality. This
must be incorporated in the design of the
circuit to mitigate the side effects (Storey,
2004). The effects of these can be high
running temperatures on power
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transformers, resulting in rapid ageing.
This has been experienced on Paper
Machine 2 Dry End Supply Fan Power
transformer, leading to past catastrophic
failures at 10-year intervals. Typical
transformer life is stated to be 25 years
(Godina et al, 2015, Gouda et al, 2011).
The implementation of AH Filters have
mitigated a proportion of the harmonic
distortion and have reduced to theoretical
loading from 195% to 88%. This is evident
in the substantial 12°C temperature drop in
comparison to its equivalent wet end
transformer.

Following this installation, a further
review period will follow over the next 12
months as this will allow for condition
changes in load and ambient temperature
to be monitored against performance.
Temperature readings will continue to be
taken, these will be taken weekly and
recorded. Oil samples are to be taken at
three-month intervals to monitor oil
condition, paying attention to dissolved
gas analysis to track degradation. These
will be compared against its equivalent
transformer to compare the benefits of this
mitigation.

The install has suffered some setbacks, the
main one being the oversight of an AC /
DC line filter or choke on the existing
drive. On reflection, this should have been
considered in the scope of works and
would have ensured successful results on
first installation. This will be considered
however on future projects of this nature
and the experience will benefit both the
authors understanding, but also the OEM
who may have to specify similar products
for ageing circuits like this.

Once the installation has been verified as a
success after this review period, a full PQ
survey will be conducted on the full site
electrical network to identify other safety
and business risks that may require similar
mitigation to safeguard people and
business continuity.

The results are positive, with a stable
supply achieved. The additional forced
cooling has now been removed as shown
in Figure 22.
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Abstract
The purpose of this study is to identify what manufacturing systems and processes can be
implemented to help improve product efficiency and capacity. Rob Coopers Stage Gate can
be used to schedule out the project and act as a risk management aid whilst going through
with the project. A Gantt chart can also be used to help keep track of timescales and set
important task to ensure that the project is a success. Research into Lean Manufacturing
tools and techniques has been conducted to help eliminate the wastes within the
manufacturing process and give the best understanding of what tools can be used to strive for
improving product efficiency. A Value Stream Map was completed to help discover the nonvalue-adding operations within the current process and how implementing a manufacturing
cell is the best tool use to mitigate these unnecessary issues. The overall aims and objectives
of this study have been met as the lead time can be a third of its current state.

INTRODUCTION
Due to the decrease in oil prices back in
2016, National Oilwell Varco (NOV),
Gateshead had no choice but to make 80%
of the workforce redundant. NOV consisted
of two factories based at Team Valley
Trading Estate and with the drastic change
in market conditions the North Works site,
G184, was emptied for closure. G184 was a
production facility that focused purely on
the flow line product range and one of the
bestselling products being Pup Joints (See
Figure 1).

Following the closure of G184, all
machinery was transferred back to the
South Works facility were both lathes are
now situated at separate parts of the shop
floor. As the order book has begun to grow
the current manufacturing process is not
keeping up with the demand and orders are
surpassing their due by date. In this article
the author researches into what
manufacturing systems and processes can
be used to help boost product efficiency
and increase capacity to help catch up on
the recent back log and have the capability
to increase capacity if the fluctuating
market demands this.
The aims of the project are to implement
Cellular Manufacturing along with other
Lean Manufacturing tools and techniques
to help resolve the issue of orders running
over their due date and overall, reduce the
lead time of Pup Joints. It is hoped by
introducing such system that productivity
and efficiency increases, being a major
financial benefit to the company.
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The objectives are to analyse the current
process and help eliminate all the wastes
that are not adding any value to the
production process. This will be done
through using the Lean Manufacturing
tools and techniques such as, Cellular
Manufacturing, Value Stream Mapping and
Kaizen.
LITERATURE REVIEW
Lean Manufacturing - Lean Manufacturing
originates from the Toyota Production
System (TPS). The philosophy was
designed by Taiichi Ohno and Eiji Toyoda
between 1948 and 1975 and was based
around the manufacturing techniques of
Henry Ford and the statistical Quality
Control ideas of Edward Deming. These
techniques became the foundation of TPS.
(Murray, 2018) The main aim of Lean
Manufacturing is to eliminate all waste
within a manufacturing process through
using a number of tools and techniques.
Waste being any process completed within
the manufacturing of a product that the
customer is not paying for. The 8 wastes of
Lean are based on the original seven wastes
developed by Taiichi Ohno as part of TPS.
Once introduced into the western world an
8th waste was identified. (Skhmot, 2017)
(See Figure 2).

Figure 3: 8 Wastes of Lean manufacturing
(8 wastes, 2019).

Cellular Manufacturing – Cellular
manufacturing is an application of the
methodology, group technology. It has
become almost universal and has many
benefits in reducing lead times through
one–piece flow. (Bicheno & Matthias,
2009) Many benefits are associated with
the implementation of cellular
manufacturing; it eliminates many of the 8
wastes of lean and is a very efficient tool to
use. Its continuous flow reduces Work in
Progress (WIP), inventory and motion. It is
highly suitable for high volume of products
of similarity when implemented correctly.
Value Stream Mapping- VSM is another
Lean Manufacturing tool used to analyse
and eliminate non-value-added time within
the manufacturing process. It is a visual
illustration of all individual activities
within the process from raw material, to
then being shipped to the customer. In the
book ‘Implementing Six Sigma and Lean’
(Basu, 2009) expresses VSM to be an
essential tool of Lean Manufacturing
identifying the non-value-added activities
at a high level of total processes. This is
another tool used to eliminate waste within
the pc production process.
Kaizen – Kaizen is the Japanese word for
‘Continuous Improvement’ and is central to
Lean operations (Bicheno & Matthias,
2009) it is considered both a philosophy
and a set of tools. In a recent study (Shukla
& Ganvir, 2018) implemented a Kaizen
along with 5s to improve production and
efficiency at PVC piping manufacturing
plant in Maharashtra, India. Through
implementing Kaizen they reduced the lead
time by 5% and the cycle time by 4%,
whilst sustaining the smooth flow of
material within the plant by the improved
layout and the systematic location of
tooling and equipment. Shukla and Ganvir
(2018) label Kaizen to be ‘the best method
of performance improvement among all the
techniques as it involves less
implementation cost.’
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METHODOLOGY
For the implantation of a successful
manufacturing systems processes to
improve overall product efficiency and
output, a great amount of research has been
carried out to understand the most effective
managing systems and processes for high
volume production. Various sources have
been used throughout the dissertation
including, published books, journal articles
and information found online.

reached (See Figure 3). It is at this point
where a decision is made to proceed the
next stage. Rob Copper (2005) states that
‘the entire Stage-Gate system is designed as
a risk management process.

Project Management - Before proceeding
with a project of such scale, it is critical to
have a project plan set out, so the project
runs smoothly and accordingly to the
timeframe predicated. This could be
something as simple as a list of tasks that
need completed for the project to be a
success. There are various pre-project
planning methods that can be used and for
this specific project the author has adopted
the use of a Gantt chart to help keep track
and work accordantly to the schedule set.

Current State

Stage Gate - Rob Coopers Stage Gate is
another methodology that helps with
making a project a success. This approach
can be tailored to suite any project when
developing a new product or process and
from following its structure, it can be made
to map out a project from beginning to end.

Figure 3: Stage Gate Process
In the book Lean, Rapid and Profitable
(Robert G. Copper, 2005) Stage-Gate much
leaner, faster and efficient approach to
adopt as it eliminates non-value-added
work within a current process. It improves
a process by removing any timely waste
constraints and inefficiencies to accelerate
its projects. The Stage-Gate method breaks
down the innovation process into a set of
stages, where at each stage a Go/Kill gate is

RESEARCH FINDINGS
Following discussion with productions
mangers, a VSM was completed to help
identify the Value Added processes against
the Non-Value-Added.
Proposed State

It was discovered that the value added
against non-value-added percentage is
considerably low due and this is due to the
heat treatment process and the need for subcontracting the Pup Joints out for painting
which is prolonging the throughput and
lead times.
Through implementing Cellular
Manufacturing and reducing the batch size
it allows for continuous flow and a
reduction of transportation, motion and
inventory. This also allows for the Pup
Joints to then be painted in house, as
bottlenecks currently occur at the painting
department. This brings a number of
financial benefits to the company. Figures
are based on the current order book:
•
•
•

Required inventory is reduced to
130 from 534.
Lead time is reduced to 7.8 days
from 30.3.
The current cost of inventory would
be reduced to $63,700.00 from
$261,660.
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• This will gain an additional
recovery of $288,649.49 and reduce
subcontracting costs by
$438,121.48.
Another discussion was conducted with
project and production mangers on the
cell’s capability. It was decided that an
additional machine would help to improve
the capacity enough to cope with the
current order book and predicted forecast.
The graph below (See Figure 4) shows the
comparison of using the two current
Takisawa CNC lathes against an additional
Puma CNC lathe.

Figure 4 - Available capacity scenarios
Through adding a new machine into the
cell, it will help increase the capacity of
Pup Joints and eliminate the current arrears.
With oil and gas being a fluctuating market,
the option of implementing shift work into
the manufacturing cell will also allow us to
increase the capacity if the market demands
this.
CONCLUSION
Following the research in manufacturing
systems and processes and the tools and
techniques of the TPS, the completion of a
VSM has helped towards identify the
wastes within the current manufacturing
process of Pup Joints. Through
implementing Cellular Manufacturing, it
will reduce the unnecessary wastes within
the current process being a major financial
benefit to the business.

Also, through reducing the lead times, it
gives the option to expand and increase
capacity if the fluctuating market demands
it.
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ABSTRACT:
As the automotive industry moves kinetically with society’s requirements, and the experts in
design and manufacture gain more knowledge through science research, new technologies are
found with regard to material joining.
With this in mind the automotive industry requires a leading guide on the true benefits from the
many material joining techniques that currently exist in the field. This report explores some of
the more popular methods used in the automotive industry, and catalogues how they compare to
each other and how they benefit organisations when it comes to the strength of the body of the
vehicle, the complexity of the application is and cost.
By carrying out research and testing, this report assists the industry with method selection when
deciding on which materials to use on current and future vehicle designs, and will aid in the
weight reduction of models at the body in white stage of manufacture. Through the research and
experimentation, this report explores how material selection, paired with the method of joining
materials together can have an impact on 4 key factors; The vehicles resistance against impact,
the performance of the vehicle, the financial implications within material selection and the
impact on the environment.

KEYWORDS AND ABBREVIATIONS:
SPR – Self piercing rivet. RSW – Resistance spot weld. SA – Structural adhesive. (g) – Grams.
BIW - Body in white

INTRODUCTION:
According to the manuscript written by
(Nanosteel, 2017) one of the primary ways
for automotive organizations to improve
their products across four key factors is to
concentrate on the ‘body in white’ system
because of the weight reduction potential at
this stage of manufacture. This points the
question as to what material joining method

can be carried out to maximise reduction in
weight, but also get the most out of the joint
strength having impact on a multitude of
tertiary benefits.
To summarise the purpose behind the
project, is to condense the different
materials and joining techniques used in
automotive
manufacture,
with
the
advantages and disadvantages, and
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categorically pair them with regards to their
tertiary benefits when combined with
specific material joining techniques across
the full automotive industry.
It is said by (Nanosteel, 2017) that in the
automotive industry, the body in white
stages of design and manufacture is the key
area to find creative balance between
compound weight reduction, crash safety,
and the power train system.
In particular, within the 20 years, the
industry supply chain has come a long way
within evolving the technical advancements
in body in white construction. Companies
like Atlas Copco and Tox have paved the
way with mechanical joining systems, until
structural adhesives were first introduced
into the industry in 1999. Information
published by (Dupont, 2019) claims that
structural adhesives replace welds and
mechanical fasteners, helping improve
vehicle strength and durability, reduce
weight and improve manufacturing
efficiencies, yet currently most vehicle
manufacturers still use mechanical joining
techniques in their processes.
The possible reason behind this notion, is
that currently in the industry, organisations
opt for a mixture. A mechanical join paired
with structural adhesive could increase the
benefit at the outcome, this dissertation’s
purpose is to research the reasons why this
is the preferred option.
LITERATURE REVIEW:
Resistance welding. (RSW)
Invented by Professor Elihu Thomson in
1877, one of auto-motive’s most popular
material joining techniques used in the
fabrication of sheet aluminium and steel
grades is resistance welding. According to
the research journal written by (Arunchai,
2014) it is said that in automotive
production, there are between 7000-12000
spot-welds conducted on each vehicle. An
easy hit to reducing weight would be to

use thinner gauge material to spot-weld
together. As (Hunantube, 2018) suggests;
because heat is concentrated into a precise
specific area, heat deformation percentages
are very small and the influence on sheet
steel can be controlled and kept to a
minimum. However according to (Y. Y.
ZHAO, 2014) the impact on reducing the
gauge especially below 0.6mm can cause
two critical issues. These issues include
the degrading of weld tips, and the
increase in running costs.
Self-piercing rivets (SPR)
According to (Henrob, 1980) self-piercing
rivet (SPR) technology was first invented
in Australia, to improve the process of
fastening pre-coated materials for the
construction, white goods, and in
relevance the automotive industries. Dissimilar to resistance welding, SPR riveting
allows the mechanical fastening of similar
(steel to steel) as well as dis-similar
materials (steel to aluminium), at high
speed through a single action process, thus
taking the Manufacture of the body in
white section of the automotive industry to
a new revolutionised level.
Clinch riveting.
More recent joining technologies
introduced by Tox Pressotechnik in 1986
is the clinching process between a stack of
2 or more pieces of sheet material. A
profound benefit of clinch riveting is there
is no additional component involved, and
the top material is punched and formed
into the lower stacked piece, creating a
mechanical join. Studies carried out by
(Pressotechnik, 1986) state that the life of
the clinch rivet outlasts that of a RSW
point, and doesn’t change material
structure through use of heat, which
contradicts the earlier statement presented
by (Y. Y. ZHAO, 2014)
Structural Adhesives.
Structural adhesives are a smart material
joining technique introduced into the
automotive industry in 1999. usually used
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in partnership with a mechanical fixing,
research posted from (Wang, 2017)
indicate that the use of selected structural
adhesives can more than double the
strength of a mechanical fastener such as
an SPR. If conclusive it can be said that
weight reductions can be made by
removing SPR riveting from the industry
and have the clinch rivets partnered with
SA to achieve a join lighter in weight, yet
comparable in strength.

Sample group 6: Clinch rivets + SA9816
(0.05g)
Material coupon sizes were cut to the
dimensions W25xL100xT1.00 (mm) and
were lap joined at 30mm.
Tensile testing was recorded against
Load/Extension to plot out a graph for each
test piece for analysis. With some
discussions on failure modes and
similarities.

METHODOLOGY:
Similar tests were also requested externally
with regard to SA testing only, as there are
specific parameters required which could
not be met outside of lab conditions.
ANALYSIS AND RESULTS:

Figure 1 – Lloyd instrument EZ20 tensile test machine &
sample set-up at Newcastle Aviation Centre.

In order to quantify and collaborate against
external research, a lap shear test was
conducted by the author using 1.0mm sheet
steel
at
the
specification
of
DX56D+Z100MBO at the Newcastle
aviation training center using the Lloyd
instruments EZ20 tensile test machine.

Results of testing carried out by the author
showed some consistent and accurate truths
which did align with research. It was found
that the partnered use of SA 9816 increased
the strength of mechanical joins to
withstand an additional 5000 Newton’s in
load, with a non-Considerable change to the
samples weight or structure.

Load (N)

7000

6000

The test conducted included 3 joining
methods; SPR, RSW and Clinch rivets,
tested with and without SA. Keeping close
to testing carried out by the likes of (Wang,
2017) and other external research testing to
critically analyses.

5000

4000

3000

2000

1000

000

0.0

5.0

10.0

15.0

Machine Extension (m m )

Sample group 1: SPR C30441AHOO/HAT
rivets (0.3g)
Sample group 2: SPR C30441AHOO/HAT
+ SA9816 (0.31g)
Sample group 3: RSW (0.04g)
Sample group 4: RSW + SA9816 (0.05g)
Sample group 5: Clinch rivets (0.04g)

Figure 2 – Extraction from tensile test report

(Figure 2) is an extraction from the test
report produced by the author (Sample
group 2) to give a visual of benefits created
from the use of partnered adhesive. The
green line shows where the adhesive failed
under load and the orange line shows where
the mechanical fixing failed once protection
from the adhesive was no longer present,
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this was a consistent factor through all tests
apart from RSW, where adhesive seemed to
have no impact at all, which contradicts an
extrusion experiment carried out by SIKA
(Wang, 2017) which shows some strength
improvement. (See figure 3) Factors which
influenced the author’s results were the
uncontrolled burst of heat from the
application of RSW, and the un-uniformed
clamping of the two mating faces to allow
the adhesive to bond.

extension. This is because the structural
adhesive 9816 takes the highest amount of
load protecting the rivet until the adhesive
breaks away. This was allowing for a slight
continuation of extension before the rivet
failed at its typical load of approximately
2500N shown in the previous tests, the tests
did show some consistency across samples
1-4 where the average failure or adhesive
was 6875 Newton’s, followed by the
average failure of the SPR at 2700
Newton’s. However, sample 5 has
highlighted itself as a rogue piece of data.
With the adhesive failing substantially
lower than the previous tests. I believe this
was caused by the paint pen seen on the
failure mode image (Figure 4) and had
affected
the
adhesion
chemically,
contaminating and putting sample 5 at a
disadvantage.

Figure 3 – Taken from JLR research presentation for
development of XF.

SAMPLE
GROUP
1
SPR
DISCUSSION:
It could be seen from the results gathered
from sample group 1 in terms of the load
joint failure are pretty consistent. With the
SPR rivet failing at an average of 2522
Newton’s across the 5 samples. However,
inconsistency was shown across the
extension
at
joint
failure.
This
inconsistency could be caused from the
position of the rivet within the 30mm lap
over.
Across all 5 samples the failure modes were
identical, with the rivet shearing away,
from the lower piece of material, leaving
half of the rivet remaining inside of the
upper material.
SAMPLE GROUP 2 - SPR + SA9816
DISCUSSION:
It could be seen from the results gathered
from sample group 2 that there were two
sections of failure at separate points of the

Figure 4 – contaminated specimen from group 2

SAMPLE
GROUP
3
RSW
DISCUSSION:
Load failure results for the resistance weld
joints are consistent upon each other with
regards to the load failure and the
extension. This is down to the weld itself
not actually failing, but the material around
it.
This failure mode is what you want to be
seeing when testing RSW samples, as this
proves the join out performs the material in
terms of strength. And these failures are
happening at loads over double seen from
the initial testing from SPR rivets, with far
more extension being seen due to the
elasticity of the material.
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Once the material around the joint had
failed, the material peeled away from the
weld nugget until full separation as seen in
the failure mode photograph (Figure 5)

Figure 5 – Material failure mode.

SPR rivet results again showed some
consistency to the process, but is
approximately 500 Newton’s weaker in
strength. The main benefit to the clinch
rivet in this scenario is that without the
additional component of the rivet, the
samples were approximately 153% lighter
with the SPR samples weighing 0.3 grams
and the clinch stud samples weighing 0.04g
this across a full vehicle is a considerable
weight reduction, with a sacrifice of 500N
strength at each join.
(See figure 7 for failure mode)

SAMPLE GROUP 4 – RSW + SA9816
DISCUSSION:
Again, there are some relatively consistent
results from testing for group 4. What is
evident is the lack of benefit SA9816 has
actually given the strength of the RSW join.
This is down to a number of reasons.
•The heat from the spot weld has affected
the performance of the structural adhesive
as according to the data sheet. SA9816 the
adhesive requires at most 24 hours of curing
time at 23 degrees Celsius.
•The mate up of the lap joint was not flat
and had been warped due to the clamping
force required to apply a spot weld joint.
(See figure 6) this doesn’t meet the criteria
for the structural adhesive to bond and this
can be seen on the failure modes of each
sample. There are no cohesive failures on
the shown samples. This test proves that
structural adhesive is not compatible with
RSW, and no benefit can be seen.

Figure 6 – Clinch rivet failure mode.

SAMPLE GROUP 5 – CLINCH RIVET
DISCUSSION:
Comparing the clinch rivet results to the

Figure 7 – Gap present in RSW samples.

SAMPLE GROUP 6 – CLINCH RIVET
+ SA9816 DISCUSSION:
The data shows that the adhesive protected
the mechanical join up until failure, once
the force slipped downward, the
mechanical join was then also shocked to
failure with very little to no further
extension.
Data from the 5 samples with regard to the
adhesive maximum loads were very
consistent, but the same cannot be said for
the clinched rivet joins. This could be
because of the level of shock the
mechanical join is subjected to immediately
after the adhesive had failed.
Again, taking the weight of the samples into
consideration, again the clinch rivet with
adhesive was still approximately 153%
lighter than that of the SPR samples, and the
same weight as the RSW samples.
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(See

figure

8

for

failure

mode)

Figure 8 – Clinch rivet + SA9816 failure mode.

RESEARCHED RESULTS:

CONCLUSIONS AND
RECOMENDATIONS:
Compiling the data gathered in the 6 groups
of lap joins tested, it is evidently clear over
the small batches of 5 that the results at the
initial failure are consistent with each other.
The test also proves that the additional use
of adhesive to mechanical fixing indeed
increases the load capability of the lap join,
with exception to RSW. Where factors like
heat and deformation effected the chemical
bond of the glue.
The best join to be used for the purpose of
strength vs weight reductive properties, the
clinch rivet with SA9816 is the best option.
The results show that the strength is that
more than a spot-welds, with the same
weight. Whereas the SPR join with SA9816
although increased in strength by
approximately 1000N the weight is
substantially increased due to the weight of
the components used.

Figure 9 – Lap shear test results from JLR presentation.

Analysed data from (Wang, 2017) show a
similar trend for SPR and SIKA adhesive
with a 15% increase in body stiffness across
the vehicle, although a test of irregular
material was used, a positive trend can be
seen amongst the results of adhesion.
However, this can be improved further with
a different joining technique to SPR.

Figure 10 – Body stiffness graph (Jaguar XF development)

Clinch riveting has far less atheistic options
to SPR, but still proves similar performance
with an approximate percentage of 153%
reduced weight. And with the use of
aluminium or another less dense material a
further weight reduction can be achieved.
(Boomer, 2006) backs up the certainty that
Almost in every vehicle a combination of
joining methods will be utilised in any
aluminium or steel based BIW. In reality
there is no single joining method that is
perfectly suited for producing all of the
joints on an aluminium or steel car body,
especially if the BIW is made using a
mixture of sheet, extrusion and cast steel or
aluminium components and combined with
some high-strength steel parts. However,
this report does suggest which are the better
performers by cataloguing their mechanical
benefits, ensuring there is a definitive
balance between each joining technique and
is also very dependent on a myriad of
different factors, some of which include;
production volumes, vehicle design and
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performance requirements. Having too
many of each would incur high production
costs and would be very expensive to install
and maintain. Reflecting back onto the
reports objectives and aims, the questions
surrounding the identification of 3 popular
joining techniques have been answered,
with the critical analysis carried out on
external testing compared to self-conducted
material strength testing. By examining
these core elements, the categorising of the
best suited material techniques has been
conclusively identified in this report.
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System change in the workplace: evaluating a
failing system and the surrounding processes
and implementing a successful change in the
workplace
James Baker
BEng (Hons) Mechanical Manufacturing Engineering
Newcastle College University Centre

ABSTRACT
This report is a case study on the failing systems and processes plaguing documentation
package verification in a company, and recommending the best course of action to reduce,
identify, and eliminate errors in documentation.
INTRODUCTION
The Company has been identified by its
biggest customer as being the worst
performing vendor regarding errors in
documentation packages (Doc Pack). Doc
Packs are generated by the Quality
Assurance (QA) team and are the collation
of documents produced during the
manufacturing of a part detailing the
procedure and the quality specifications it
adheres to; providing full traceability of the
production process. In response the
company has assigned resources to assess
the current systems and processes and
recommend how to improve upon the
currently failing system.
PROJECT METHODOLOGY
The methodology and result analysis are to
be conducted first as they will influence the
literature review process, the literature will
then be used to guide the implementation
phase of the project.

ANALYSIS OF CURRENT IT SYSTEM
In order to diagnose the issues with the
current system it is necessary to first map
the dataflow of the current doc pack
generation process. Identifying where the
documents are stored and how many are
stored within each depository, as well as the
system as a whole. The process was then
mapped out and evaluated highlighting the
advantages and disadvantages of each step.
This information was then used to decide to
form an appropriate response.
Allan (2008, p. 6) reaffirms this
methodology stating that ‘considering the
object will help clarify for you the most
suitable approach to implementation’.
The outcome of the analysis was that the
current system could not be improved upon
in its current state and a new system would
have to replace it.
REQUIREMENTS FOR THE EDMS
The requirement checklist for the
Electronic Document Management System
(EDMS) was developed during a series of
meetings with representatives from the QA
team as well as the managers and team
leaders of all departments involved in
generating documentation, such as
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dimensional verification reports. Gardini,
Guilianim, and Marricchi (2011) affirmed
the importance that key figures be involved
to reduce resistance and promote adoption,
a thought that is echoed by Allan (2008, p.
8).
EVALUATING THE POTENTIAL
EDMS SOLUTIONS
First identifying an initial batch of potential
EDMS solutions based on high-level
criteria of a fit suitable to a SME. From this
initial batch three were chosen as the most
suitable candidates; these solutions
underwent a thorough evaluation against
the Requirement Checklist. The EDMS
solution with the highest score is then
chosen for pilot testing.
PILOT TESTING RECOMMENDED
SYSTEM
The recommended EDMS is evaluated
through a pilot scheme, used to identify the
highlight issues and considerations in terms
of
functional
and
implementation
considerations, and to reduce overall risk.
De Vaus (1993) outlines this point well ‘Do
not take the risk. Pilot test first’.
RESEARCH QUESTIONS
 What are the deficiencies of the
current system?
 What is the solution to replace the
current system?
 How to ensure the successful
implementation of the proposed
system?
RESEARCH METHODOLOGY
Both qualitative and quantitative research
was conducted as Dawson (2009) suggests
a combination of methods can enable the
researcher to overcome the inherent
weaknesses in all methods. Dawson (2009)
also argues that ‘in quantitative research
you can define your research methods early
in the planning stage’ giving credence to
this report in choosing to conduct the
research methodology first.

ANALYSIS OF CURRENT IT SYSTEM
Primary quantitative casual comparative
research into the current IT System to
explore the relationship between the current
system errors in documentation. Casual
comparative research was chosen as it can
infer cause and effect relationships in a
variable when the data and independent
variables cannot be changed (Maheshwari,
2018).
REQUIREMENTS FOR THE EDMS
Primary qualitative focus group research
into the views and opinions of the managers
and team leaders involved in internal
documentation as well as representatives
from the QATeam, this research aims to
find what is required, and what is valued in
an EDMS solution Cont. by the end users.
Focus group research was chosen due to the
ability to collect relevant data and quantify
the opinions of the key figures involved.
Morgan (1988) and Kreuger (1994) outline
the advantages and disadvantages of this
approach; that whilst it can explore topics
and generate a hypothesis, the interaction of
the group forms a social atmosphere and the
comments should be interpreted inside this
context.
PILOT TEST
Primary qualitative pilot study research, a
replication and simulation of the
interactions all the end users will have with
the proposed EDMS. By recreating the
functions of end users, it hopes to uncover
potential issues that may remain unknown
until the full rollout of the project, Woken
(2013) reaffirms this sentiment stating ‘it
can greatly reduce the number of
anticipated problems’. Pilot studies do
however have limitations, there is a
possibility of making inaccurate predictions
or assumptions based on the pilot data (van
Teijlingen & Hundley, 2001).
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RESEARCH RESULTS



Figure 1: Incoming Document per system
ASSESSMENT OF THE BUSINESS
PROCESSES AND THE CURRENT IT
SYSTEM
Ineffective system: Figure 1 shows the
flow of documentation when creating a Doc
Pack. There are 14 types of original
documents which are converted in total 24
times resulting in 36 versions before ending
up in the final Doc Pack. When applying
these numbers to a representative example
of a Doc Pack: the 65 original Doc Pack
documents become 190 document versions.
A document is copied 2.9 times on average
before ending up in the final Doc Pack.
Almost all these conversions are not
necessary from a process design
perspective but are performed to make the
best out of the current situation. This causes
three direct problems:




Redundancy. The same document is
stored in multiple locations, leading to
inefficiencies as any changes must be
made to each document in every
location. In many cases, one or more
places/documents
are
forgotten,
resulting in multiple revisions of the
same document accessible to
employees, leading to incorrect
revision documents being submitted
to customers.
Long processing times. The QAdepartment is the single point of entry

for documents to be imported into the
system and must be physically
brought over to the department for
processing. During this time the
documents are not accessible to
employees. To illustrate this point: the
period between reports coming in and
being accessible can be as much as
two weeks.
Unnecessary. These conversions are
inherently inefficient and can be
viewed as one of the main cost drivers
for the whole Doc Pack generation
process. At an estimated scanning rate
of 300 pages/hour and a rate per
working hour of £20, this is an
expense of £9,450 a year. This very
conservative estimation covers only
the time spent scanning papers, an
actual cost is significantly higher
when accounting for time spent
searching
for
and
amending
documents.

Figure2: Document Workflow

Increase in Data. Data collected from the
last 24 month has shown a monthly 3%
increase or a 43% annual increase in
documents entering the system. Forecasting
this forward at a consistent growth (R2 =
0.58) predicts a 2.7% increase per month or
a 38% annual growth, assuming an
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accelerated growth (R2 = 0.61) predicts at
3.4% per month or 48% annual growth. The
system cannot cope with the current
workload, and a significant increase in
documents will exacerbate the problems the
company currently faces.
IDENTIFYING A SOLUTION

Figure 3: Scaring on main categories.
Ten Potential Solutions. High-level
requirements designed to narrow down
solutions for SME, at the system can be
implemented without the need of a third
party, and that total cost of ownership was
less than £50,000.00. Ten solutions were
identified using these parameters; they were
rated based on the potential fit with the
company on some issues, such as support
options, server requirements, regularity of
updates, and the ability to be
accommodated into the organisation.
Three Chosen Candidateswere then
selected for a more thorough evaluation; a
demo account was acquired to evaluate
each solution against the requirements list.
The Recommended Solution LogicalDOC
was selected from these three, achieving a
rating of 90%, it excelled in its ease of use
and IT fit, with exceptional technical
support from the software provider.
LITERATURE REVIEW
Implementing a significant change to the
business such as this can be a challenging
task. Fortunately, it has been done many
times before, and some general critical

success factors can be used and applied to
this implementation as well.
The Three Step-Model of Change first
proposed by Lewin (1947) first suggested
that while positive forces, such as
incentives, may help facilitate change, there
are also restraining forces, such as group
norms, which can hinder and restrict change
(Burnes, 2011).
Lewin’s (1947) first stage ‘unfreezing’
aims to reduce the forces which maintain
the current organizational behavior or
increase the positive forces of change. The
second stage ‘moving’ involves shifting the
thoughts of the employees, helping them
acknowledge the situation and being open
to seeking solutions to the current problem.
Finally, ‘refreezing’ once the project is
implemented, look to stabilize it by making
it the norm, to prevent the employees from
regressing.
Senior and Swailes (2016, p. 275)
recommend 3 strategies for effective
implementation;
1. Pilot studies leading to eventual
change.
2. Parallel Running.
3. Big Bang.
A pilot study was completed during the
research stage. The other two options;
Parallel Running consists of running both
the new and old system concurrently until
the reliability and effectiveness of the new
system has been confirmed. Big Bang
approach is immediate implementation.
Each have their advantages and
disadvantages; the parallel approach
requires increased resources as the potential
workload increases, whereas big bang
carries a higher risk of failure, and is often
met with more resistance.
Senior and Swailes (2016, p. 276)
emphasize the importance of the
consolidation stage, providing support after
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the implementation is one of the most
crucial stages. The Action Research Model
and The General Model of Planned Change
suggests ‘data gathering after action’ or
‘Evaluating and institutionalizing change’
as they are referred to respectively, in
which data on the effects of the project is
used to influence potential new actions.
(McLean, 2005).
CONCLUSION
Research into the current documentation
package generation process has uncovered
the extent of the systematic inefficiencies
and flawed processes that uphold it. A
serious change to not only the IT system but
also the processes that underpin it, in order
to rectify the issues plaguing the QA Team.
A suitable EDMS solution has been found
which addresses the issues of the IT system,
and with the use of a Pilot Scheme to
progress has begun in laying the foundation
for the processes which surround it.
Work is now being assigned to the
implementation phase, with much to
consider
such
as,
should
the
implementation follow the Big Bang
approach or Running Parallel? Should the
change be made on a specific date, or a
specific order?
One thing remains clear however that the
aftercare involved in the project it of
significant importance, all the literature
experts have placed significance in this
step.
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