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[1] NRW Compliance Assessment of Welsh River SACs Against Phosphorus Targets 
[2] SAC Phosphorus Assessment Data EXCEL [138.4 KB]
[3] NRW Compliance Assessment of Welsh River SACs against Phosphorus Targets
[4] Granular data modeling and analysis based on optimized subsets of data
[5] Water Quality Prediction Using Artificial Intelligence Algorithms
[6] A review of the application of machine learning in water quality evaluation
[7] Winsome and Johnson discuss Qualitative Data
[8] Loshin explains Data profiling.
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[bookmark: _Toc141174600][bookmark: _Toc141180613]Project Planning, Project Management, Project Design:
[9] NRW New multi-million-pound projects to conserve Welsh rivers and bogs. 
[10] NRW Four Rivers for LIFE, Why are rivers important? Water quality
[11] How to build a Robot Fish | Science Projects | Educational DIY STEM Toys for Boys and Girls 
[12] Engineering the Ultimate Robotic Fish Dr. Maurizio Porfiri – Professor, Mechanical Engineering New York University focused on underwater robotics “tool to better understand animal behaviour”.
[13] MIT a robot fish swims in the ocean. 
[14] Robotic fish eat microplastics – CGTN America 
[15] Wit writes “The most appropriate criteria for success are the project objectives”.
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[16] NRW Update to phosphorus targets for water bodies in Special Area of Conservation (SAC) rivers in Wales.
[17] David McCandless has found this with the creation of Information is beautiful.
[18] Punyashloke’s Seeing Ourselves in the Computer.
[19] Marty Neumeier’s “The insightful Design Company”
[20] Scott D. Anthony writes, The little black book of innovation
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Figures: All images and charts were created using Microsoft packages by Siân Kiely, or in Wix website builder tools using stock images. Illustrations were created by Siân Kiely in Procreate. 


References
[1] 	NRW, "Compliance Assessment of Welsh River SACs Against Phosphorus Targets," 28 October 2022. [Online]. Available: https://naturalresources.wales/evidence-and-data/research-and-reports/water-reports/compliance-assessment-of-welsh-river-sacs-against-phosphorus-targets/?lang=en. [Accessed 15 July 2023].
[2] 	NRW, "SAC Phosphorus Assessment Data," 28 October 2022. [Online]. Available: https://cdn1.cyfoethnaturiol.cymru/media/693039/sac-phosphorus-assessment-data.xlsx?mode=pad&amp;rnd=132557934250930000. [Accessed 10 July 2023].
[3] 	T. Hatton-Ellis and T. Jones, "Compliance Assessment of Welsh River SACs against," 2021.
[4] 	L. G. W. D. e. a. Dong L, "Granular data modeling and analysis based on optimized subsets of data," Measurement and Control, pp. 34-48, 3 September 2022 
[5] 	A.-Y. M. A. H. M. M. Aldhyani THH, "Water Quality Prediction Using Artificial Intelligence Algorithms.," December 2020. 
[6] 	M. Zhu, J. Wang, X. Yang, Y. Zhang, L. Zhang, H. Ren and B. a. Y. Wu, "A review of the application of machine learning in water quality evaluation," Eco-Environment & Health, vol. 1, no. 2, June 2022. 
[7] 	W. JOHN and P. JOHNSON, "The pros and cons of data analysis software for qualitative research," Journal of Nursing Scholarship, vol. 32, no. 4, pp. 393-7, 2000. 
[8] 	D. Loshin, "14 - Data Profiling," in The Practitioner's Guide to Data Quality Improvement, Boston, Morgan Kaufmann, 2011, pp. 241-259.
[9] 	NRW, "New multi-million-pound projects to conserve Welsh rivers and bogs," 25 Jan 2022. [Online]. Available: https://naturalresources.wales/about-us/news-blog-and-statements/news/new-multi-million-pound-projects-to-conserve-welsh-rivers-and-bogs/?lang=en. [Accessed 10 July 2023].
[10] 	NRW, "Four Rivers for LIFE," 27 June 2023. [Online]. Available: https://naturalresources.wales/4RiversforLIFE?lang=en. [Accessed 12 July 2023].
[11] 	X. Workbox, "How to build a Robot Fish | Science Projects | Educational DIY STEM Toys for Boys and Girls," 24 August 2020. [Online]. Available: https://www.youtube.com/watch?v=bjUj2pYcEls&ab_channel=XWorkbox. [Accessed 17 July 2023].
[12] 	Motherboard, "Engineering the Ultimate Robotic Fish," 21 April 2015. [Online]. Available: https://www.youtube.com/watch?v=9ISGXe0Vl5A&ab_channel=Motherboard. [Accessed 17 July 2023].
[13] 	M. CSAIL, "A Robotic Fish Swims in the Ocean," 21 March 2018. [Online]. Available: https://www.youtube.com/watch?v=Dy5ZETdaC9k&ab_channel=MITCSAIL. [Accessed 15 July 2023].
[14] 	C. America, "Robotic fish eat microplastics," 22 July 2022. [Online]. Available: https://www.youtube.com/watch?v=7GwVlsp3SRM&ab_channel=CGTNAmerica. [Accessed 12 July 2023].
[15] 	A. de Wit, "Measurement of project success," International Journal of Project Management, vol. 6, no. 3, pp. 164-170, August 1988. 
[16] 	NRW, "Update to phosphorus targets for water bodies in Special Area of Conservation (SAC) rivers in Wales," 10 July 2023. [Online]. Available: https://naturalresources.wales/evidence-and-data/research-and-reports/water-reports/update-to-phosphorus-targets-for-water-bodies-in-special-area-of-conservation-sac-rivers-in-wales/?lang=en. [Accessed 20 July 2023].
[17] 	D. McCandles, "Data, information, knowledge: we distil it into beautiful, useful graphics & diagrams.," 2023. [Online]. Available: https://informationisbeautiful.net/about/. [Accessed 15 July 2023].
[18] 	P. N. Mishra and W. S. K. M. D., "Seeing Ourselves in the Computer: How We Relate to Technologies.," Journal of Adolescent & Adult Literacy, vol. 44, no. 7, p. 634–41. 
[19] 	M. Neumeier, The designful company: how to build a culture of nonstop innovation: a whiteboard overview, Berkeley: CA: New Riders, 2009, pp. 37-40.
[20] 	S. D. Anthony, The little black book of innovation: how it works, how to do it., Boston: Mass: Harvard Business Review, 2012, pp. 15-17.









[bookmark: _Toc141180617]Appendices 
	[image: ]
I wouldn’t be where I am today without my network. Some of the good feedback I receive is that I’m able to go and find out information by finding the right people to ask. I’m quite an anxious person so I used to struggle asking questions, until I realised, I was in an office of 7 with collectively over 100 years of experience and it was unreasonable to expect myself to know as much as my experienced colleagues.
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	[image: ]Quantitative research involves collecting and analysing numerical data. It is ideal for identifying trends and averages, making predictions, testing relationships, and generalizing results for large populations.
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	[image: ]When I first joined the industry, we used Excel to track devices and corresponding information such as grid references. Data disruptions were recorded, and value extracts were manipulated in Excel to produce charts of corresponding dates.
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	[image: ]Scatter plot graphs can effectively display the relationship between two continuous variables
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	[image: ]Yes, aesthetics alone does not define the significance of a piece of art.
	[image: ]Yes, I believe the connection between science and art is often overlooked. 
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image88.png
) Check

Take a few moments to answer the following questions to help you
summarise what you have learnt in this section. Correct!

Question 1 of 3
‘A benchmark is a standard, measure or

What is ‘Benchmarking’? point of reference which things can be
compared’ (Oxford English Dictionary,
2021).

@ A point that something can be compared to
© Alimit point

@ Something that cannot be changed
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) Check

Question 2 of 3 Correct!

True or False. Added value refers to the negative results obtained from

actions undertaken following Benchmarking. Added value refers to the positive results

obtained from actions undertaken
following benchmarking, or when

Q True compared to a ‘business as usual’
approach.

@ False
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) Check

Question 3 of 3

When looking at research, added value refers to what?

@ Value for money of university fees
© Time gained through studying

@ New knowledge and understanding of the subject being
researched

Correct!

When looking at research, added value
refers to the new knowledge and
understanding of the subject being
researched. This can be achieved through
benchmarking research and using the
current research to address any gaps by
adding new perspectives and insights.
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@ You have completed Section 2!

You should now understand and be able to show
knowledge and understanding of the concepts of
benchmarking and ‘value added'.
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Dive deeper

Access the resource below to review the 12 key
strategies which will help you establish and market
your new idea, personal project or business

venture.

[ Agrawal, A. ). (2018) 12 key strategies to a
successful crowdfunding campaign
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X Apply

Now it is your turn. Create your own
crowdfunding video based upon what you
have learned in this section. Your video
should be around 2 minutes long and
introduce your idea/business with a view to
securing the target funding you have set.

Post this video to YouTube as ‘unlisted’ and
share the link with your peers in a forum
post.

Review your peer’s videos and let them know
what you thought of it and, how much you
would pledge to their campaign.
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@ You have completed Section 3!

Now you have completed this resource, it is important
that you take some time to reflect on what you have
learnt in relation to acquiring funding.

You should now be able to create a contemporary
funding campaign for a new venture.

)
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Before you go...

In this topic, you should have completed:

0 Two Reflect tasks where you analysed your possible
previous funding activities and evaluated where
value is added in a network connection.

0 Two Check tasks where you have demonstrated
your understanding of the types of investment and
benchmarking.

0 One Apply task where you have been asked to
create a crowdfunding video, share the link with
your peers, and discuss how you felt about their
video.
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Storytelling can help us learn many new skills that are
vitally important for developing meaningful connections
with others.

Click the markers to see some of the skills that
storytelling can give us.

Empathy - Allows us to build social connections with
others. By understanding what people are thinking and
feeling we can respond and engage in an appropriate and
beneficial manner.

- Affective empathy - The ability to respond to
other people’s emotions appropriately.

- Somatic empathy - The ability to feel what
another person is feeling.

- Cognitive empathy - The ability to understand
someone’s response to a situation.
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Reflection - A process of self-examination and
enhancing self-awareness to help us gain personal
insights and how to move forward.
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Creativity - Allows us to view the bigger picture and
from different perspectives. Creativity can also help
motivate, build confidence, clarify thoughts and
feelings and problem-solving.
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Case Study @01}(3

Going against the status quo

For a long time, the media has portrayed beauty as something that is
unattainable or artificial. One brand in particular took a stand and looked
to start a conversation about beauty.

In 2003, Dove launched its ‘Real Beauty’ campaign. Part of this campaign
included research that showed that only 2% of women considered
themselves as beautiful.

This research validated Dove’s concept and Real Beauty's aim to
celebrate the natural physical differences personified by all women and to
encourage them to have the confidence to be comfortable and happy with
themselves.

Going against the status quo The ‘Real Curves' campaign Further campaigns ‘Selfies’ Positive outcomes
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Going against the status quo

The ‘Real Curves' campaign

Case Study @02)6

Further campaigns

In 2007, Dove created ‘Evolution’, a short video showing the editing
process of a model on a billboard and the unnatural expectations of

beauty.

The ‘Onslaught’ campaign followed, and showed a young girl being
bombarded by images and videos designed to make her feel insecure

about her looks.

The ‘Sketches’ video, in which a police sketch artist drew and contrasted
the way women saw themselves against the way others saw them, was a
further powerful campaign by Dove.

Click each of the thumbnails in the panel to the left to view the
videos.

Further campaigns ‘Selfies’ Positive outcomes
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K Apply

Reflecting on Robertson'’s definitions of
narrative coherence and narrative
fidelity, how would you rate Dove's
Selfies campaign?

5 is excellent, 1 is poor.

If you haven't already, watch the video
below and then drag the markers on the
graph to rate it.

@ Dove Selfie |
Redefining Beauty One
Photo At A Time

1 2 3 4 5

Narrative coherence
Does the video make sense? Does each component form a
meaningful partin the overall structure?

1 2 3 4 5

Narrative fidelity
Does the story seem accurate to true life experiences and human
nature? Can you relate to it and identify with the characters?
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Authentic leaders have values, know what they are, and don't
compromise on those values (Northouse, 2017). This quality
manifests itself through the leader’s behaviour; authentic
leaders acting in accordance with their values.
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The fourth dimension of authentic leadership is self-
discipline, which gives leaders focus and determination, the
ability to focus on a goal and move forward towards that goal
even in the face of setbacks (Northouse, 2017). This is
consistency. Self-disciplined leaders remain cool, calm and
consistent during stressful situations. (Northouse, 2017)
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Authentic leaders build relationships with others and have
connectedness with their followers. They are willing to share
their experiences and listen to others’ experiences, and are
communicative with their followers. (Northouse, 2017)
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© Reflect

S0 you rated the narrative coherence of the

Dove campaign 35: 4

What were the strengths and weaknesses of
the campaign?

Now, reflecting on your own life, what
experiences have you had lately and how could
You use them Lo create stories? How would you
make these storles coherent and true to life?

Can these experiences relate to a project

idea you have in some way? Could you make
apersuasive narrative for that project?

= &=
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) Check

Match the different types of empathy to their descriptions by dragging
the grey boxes in line with the correct descriptor.

Correct

That's right! You selected the correct
Somatic empathy  The ability to feel what another person is feeling response.

Somatic empathy is the ability to feel
The ability to understand someone’s response to a what another person is feeling.

Cognitive empathy situation

Cognitive empathy is the ability to
understand someone’s response to a
The ability to respond to other people’s emotions situation.

Affective empathy e

Affective empathy is the ability to
respond to other people’s emotions
appropriately.
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Finally, authentic leaders have heart, which shows in their
compassion. They are sensitive to others’ needs and are
willing to help them (Northouse, 2017).
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@ You have completed Section 1!

Upon completion of this sub-section, you should be
able to demonstrate the use of storytelling to frame
an idea and as a persuasive communication tool.
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What do we mean by being authentic?

Be your authentic self.

Bill George (2017) created the Authentic Leadership Model,
which identifies the different qualities that authentic leaders
have, or can, develop. George suggests that there are five
dimensions to authenticity, and each has an observable
characteristic.

Click each section of the model to see what an authentic leader
is like.

Authentic leaders have a sense of purpose, knowing what
they are about and where they are headed (Northouse, 2017).
Purpose manifests itself as passion. Passionate people are

interested in what they are doing, are inspired and intrinsically
motivated, and care about the work they are doing
(Northouse, 2017).

Authentic
Leader

Self-discipline

!

Consistency
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What do authentic leaders have?

@ The ability to recall information
@ Purpose

© Behaviour problems

Correct!

According to Northouse (2017)
authentic leaders have a sense of
purpose, knowing what they are about
and where they are headed. Purpose
manifests itself as passion.
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) Check

What is one of the benefits of self-confidence? Correct!

One of the benefits of self-confidence

» is resilience - the improved ability to
© Resilience ‘bounce back’ from challenges and

failures.
@ Heightened ego

© Behaviour problems
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@ You have completed Section 2!

You should now demonstrate an understanding of
the importance of self-confidence and authenticity
when presenting your idea, concept or product.





image114.png
Public speaking

Plenty of people find speaking in front of others difficult.

The good news is that with preparation and practise, you can
overcome your nervousness and deliver a good presentation.

Planning your main points

Planning is key to a strong presentation.

Before you start writing it up, ask yourself these questions:
*  What is the purpose of the speech?
+ How long do you have?

« Isit a formal or informal setting?

*  Who is your audience and how much do they already know

about the topic?

+  What do you want the outcome to be?

Click next to see some key tips and advice.
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Practising your presentation

Be yourself!

Remember, no one is as good as you are at being yourself!

Rehearse it

Rehearse it alone first, then try it out with a small audience.

Don't read from a script

Use a small mind map or prompt cards. :

)
Structure your timing
If you have a time limit, be sure to respect it. Click this box to see more.
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@ Network

Think of a time where you have
had to present. How did the
presentation go?

Compare this to a TEDx talk or
a Dragon’s Den pitch. Are the
elements discussed in this
session present? Can you
incorporate them into your
presentations?

Look online for an example of a
good presentation and share it
in the forum.
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@ You have completed Section 3!

Upon completion of this section, you should be able
to utilise competent presentation skills to

communicate or pitch your concepts, ideas or
products.
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What  are  the effective
strategies for utilizing robotic
technologies to collect data
on water quality and enhance
the public perception of water
utility companies in the UK2

This project explores how water quality could be improved
through the development of smart water monitoring
systems, by utilising artificial intelligence and advanced
sensor technologies. The mobile system would be designed
to continuously monitor water quality parameters such as
turbidity, dissolved oxygen, pH levels and contaminants in
real-time. Once the data has been gathered Al algorithms
would process the information to detect abnormalities and
potential contamination events. The water industry also
faces greater challenges since the NRW [1] released stricter
targets for phosphate levels for Wales's rivers in 2021
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Before you go...

In this topic, you should have completed:

0 One Network task sharing different examples of
good presentations within the forum.

QO One Apply task reviewing the Dove ‘Selfies’ advert.

QO Two Check tasks, one looking at the different types
of empathy and the other looking at authenticity
and leadership.
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The process of
prototyping and testing

Select each of the speech bubbles.

What is prototyping?

Prototyping is an experimental process of
implementing ideas into tangible forms. To
research, these tangible forms could come in
the shape of questions, presentations and
discussions. Tangible forms are gained from
conversations between your ideas and your
networks, to validate and progress your
work.

For example, you might compile different
versions of a questionnaire (protypes)
before distributing them for a pilot (testing).
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 Check

Take a few moments to complete this activity, which will help you

summarise what you have learnt in this section. Correct!
Question 1 of 3 Prototyping is an experimental process of
implementing ideas into tangible forms. To
research, these tangible forms could come
in the shape of questions, presentations
and discussions.

What is prototyping?

@ Aprocess for narrowing focus to a specific, meaningful
challenge

@ Allowing an authentic audience to interact with your
g y
proposed solution

@ An experimental process of implementing ideas into tangible
forms
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 Check

Question 2 of 3

What does feed forward mean?

@ Looking at what we could be doing next

@ Looking back at what you have done

Correct!

Being able to feed forward is a core skill we
all need to develop. Traditionally, feedback
is viewed as an uncomfortable process. One
way of moving the discomfort of the idea of
feedback is to remove the rear-view idea of
looking back at what we have done and
instead frame the experience as one that
looks forward to what we can be doing
next.
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 Check

Question 3 of 3

Why do we test? Select which reasons you think apply.

@ Testing your ideas can move you beyond the ‘thinking
without limits’ creative phase and determine which of your
ideas is likely to gain attention

@ The more flexibility there is for optimising your initial idea

@ Testing your ideas can allow you to keep on target and steer
clear of bad decisions

Correct

Testing your ideas can move you
beyond the ‘thinking without limits’
creative phase, help you determine
which of your ideas is likely to gain
attention, provide more flexibility for
optimising your initial idea to develop
an idea that is truly beneficial, and
regular testing can help you to find the
strongest option to take forward and
improve underperforming concepts.
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@ You have completed Section 1!

You should now be able to demonstrate an
understanding of the key stages of prototyping and
the process of testing.
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Thinking agile about our ideas

Low-fidelity prototyping teaches us to think in new ways
about our ideas and connects us with what is known about
concepts in incremental steps, or iterations, to make
stepped changes with feedback loops, where we can
gain understanding from involved networks.

Thinking agile allows us to engage with all of those who
have a connection and interest in our project
throughout, adding meaning and value to the
development and validating the proof of concept in a
continuous cycle.
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© Reflect

Think back to your first year, specifically to an assignment
or task where you produced an end product - good or bad.
For example, an essay, presentation or physical/digital object.

Using what you have learnt about prototyping and agile
thinking so far, can you identify where these techniques
and processes may have improved your end product?

Remember to note down how this may have improved your
end product, so you can revisit and apply this same level of
thinking to future assignments or tasks.
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) Check

Take a few moments to complete this activity, which will help you
summarise what you have learnt in this section.

Question 1 of 4

Producing a piece of work that looks and operates close to the finished
article is:

@ High-fidelity testing

@ Low-fidelity testing

Correct!

High fidelity prototyping is producing a
piece of work that looks and operates
close to the finished article. Getting to this
point allows users to interact with the idea
or product in much the same way as the
finished article.
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Hot Topic —

River contamination is topical in the water industry, gaining a lot of
negative press, Paul Whitehouse: Our Troubled Rivers (2] is a
documentary for example. Organisations such as surfers against
sewage [3] need to see positive intervention. The robotics would be
designed to be appealing to the public and, in some scenarios, allow
for interactive monitoring. The centralised control centre would be
publicised once established as it will alert operators of deviations
from normal water quality parameters. Information such as bathing
water classifications (4] are already publicly shared. Allowing for
swift response and preventive actions for address potential issues
before they escalate. Proactive monitoring and swift reactivity should
regain public confidence
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) Check

Question 2 of 4

Producing a rough representation of ideas and concepts that help us
validate our direction is:

@ High-fidelity testing

@ Low-fidelity testing

Correct!

Low-fidelity prototypes are rough
representations of ideas and concepts
that help us validate our direction. This
approach facilitates the adding of value
from the outset and engages with those
who have an interest in our project
throughout.
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O Check

Question 3 of 4

Which are examples of low-fidelity prototyping?

@ Research proposal
@ Storyboarding

@ Conversations & Role play

Not quite...

Examples of low-fidelity prototyping
include quick and inexpensive options
such as:

« Storyboarding,
« Sketching,
* Paper/card modelling,

« Conversations and role play.
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) Check

Question 4 of 4
The benefits of low fidelity testing are?
@ It's quick and inexpensive
@ Any changes will take a lengthy period of time to action

@ Disposable

Not quite...

The benefits of low-fidelity prototypes are:
* Quick & inexpensive

« Ability to make instantaneous and
incremental changes

« Disposable

* Gives overview of concept with minimal
time and effort.
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Within this section, we will start to take a more
to developing our understanding and purpose of
prototyping and testing.

Create your prototype and of its creation
along with a about how you will go on to test
the prototype onto the forum.

Remember to not only your feedback but
feedback to your peers as well. This is called peer feedback.
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@ You have completed Section 2!

Now you have completed this resource, it is
important that you take some time to reflect on what
you have learnt in relation to testing your ideas and
getting feedback.

You should have a deeper understanding of
developing ideas and be able to apply this to your
own work.
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Dive deeper

If you are interested in quantitative research, why
not take a look at the work of Andy Field below. If
you are interested in qualitative research try and
get hold of a copy of Qualitative Research &
Evaluation Methods by Michael Quinn Patton.

[ Field, A. (n.a.) Andy Field - YouTube profile
[YouTube]
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v Unit 3 Topic 4 completed!

You should now: If you have taken notes using the in-

built notebook, you can now export

* Be able to demonstrate an understanding of the key stages
them.

of prototyping and the process of testing.

* Be able to demonstrate an understanding of agile

methodologies and identify prototyping techniques and

their value.

+ Have a deeper understanding of developing ideas and apply

this to your own work. Here are listed the references that are

used in this topic.
x|
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O Reflect

Sometimes students will say that their subject does not
require an understanding of quantitative analysis. However,
qualitative data will appear in every medium, Taking your
subject as a trial, use Google and type:

“Quantitative research of

What results do you see? Note these down in ‘My notes' for
future reference.
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Descriptive statistical analysis

With a descriptive statistical analysis, we make steps to turn data into a
source of information that can help describe the phenomena that you
are investigating in your research. The information you use in your
descriptions can be numbers, charts, tables and graphs. For example:

« Collecting data from the Office of National Statistics (ONS),
you could count the number of COVID-19 deaths in the
North and compare them to the ones in the South of the
country.

« If you surveyed 100 random people and found that
only 5% had a criminal record, you could conclude
that ‘most’ people are good.

+ If you looked at a random collection of census
reports from several different occasions, and
counted how many were involved in the Arts,the
resulting table could be compared job roles with the
ones from the latest census.

« Areview of the price tickets of plays around the various
theatres could be drawn as a graphic that could then be
used to argue how much people are prepared to pay for a
Shakespearean theatre experience compared to other
forms of entertainment.
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Restore Confidence

Machine leaming algorithms could facilitate the prediction of water
quality patters and lead to pollution source identification. Thereby
improving water quality and public image by allowing proactive
measures. The aim would be to detect and respond promptly,
improving public health and confidence, and robots which can access
areas independently would reduce risk to humans i difficult to reach

areas.
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The information you can gather from inferential
statistics are:

+ To determine what variables have the ‘most’ effect on the
subject being studied.

+ To help prove if an opinion we are stating in our research is
either true or false.

Examples of questions that would benefit from
inferential statistics could be:

» What is the largest factor leading to a decline in theatre
attendance: ticket price, clean seats, location?

« Is it right to assume that women are more likely to commit fraud?

« Is it right that people living in the North of England are more likely
to die of Covid than the South?

» What is the largest factor leading to job creation in the arts:
government grants infrastructure, an existing art gallery, a
wealthy population.
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When e use inferential statistics, we are usually looking to see if
there s a causal link between one thing happening and another.
We can do this in several ways. The sim s o see I there s

positive, negative or zero correlation:

Positive
correlation

55 e thing increases.
50 does the other,

5. person's height increases
<o docs their weight.

Negative
correlation

5 e thing gets bigger
the other gels smallr.

s caffes consumption
increases, redness decreases.

Zero
correlation

There s no relatonship
bezween the variabies

Reading books docs not
correlate to welght oss.

Conclusion

By reframing the question of your research in this sort of way, you
canlook at making your research quanticative and numerically

based
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Recap

We use statistics in quantitative analysis as a way of
bringing accuracy to our research. The two ways that
stats can be used is to describe our data or to make
inferences from it

Descriptive stats are a way to make a summary of the
data as a way of informing people what the data is.

Inferential statistics is essentially an academically
rigorous way of making a guess. Inferences are a form of
abuctive reasoning where we use the statistics to
frame our observations of the data that we have
collected for our research. We are often forced into this
approach as collecting the data from an entire
population can be difficult or impossible.
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& Network

Think about your research. What sort of
quantitative analysis could you make to
help it?

Frame an example question that would use
descriptive statistics and inferential statistics
that would be relevant in the domain you are
studying, then submit this along with your
research idea to the forum.

If you're finding it difficult to frame an
example question and identify the
quantitative analysis, review the answers of
others and analyse how they would apply to
your own research.
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 Check

uestion 1 of 2
Q Correct!

Would a survey of 300 students, chosen at random, from your

university and asking them the question: “On a scale from 1-5, how The survey has been conducted at random

to avoid any bias. The survey will of course
have some bias as it is a sample of the
entire university, but it has mitigated this by
randomising the trial.

satisfied are you with your professors?” be a good sample?

@ VYes

Q No
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 Check

Question 2 of 2
Correct!
Could research of the recovery of people from Covid living on the island of

Jersey be used be applied to people living in the city of New Delhi, India? It depends. Do you think that the people
living in Jersey are comparable to the

people who live in New Dehli? If yes then
the research is valid, if not then the
QD Yes research should not be used in the New
Delhi context.

A No

@ Itdepends
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@ You have completed Section 1!

You should now be able to imply a numerical
precision to arguments in a casual way that brings a
lack of precision to our work.
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© Reflect

Creating charts is a fantastic way of understanding the
data we collect. The software most people are familiar with
is called Excel. Excel can take the tables of numbers you
collect on your research and present them as bar charts,
line charts and scatter charts. These can be copied into
your research in the usual way.

Think back to any research you have conducted, how
did the authors present the data they have collected? How
have you presented data in the past? Do charts make data,
especially complex and large volumes of data, easier to
read?
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Analysing quantitative data

While this is useful, as a species we are not really suited to
seeing the information in numbers, so a useful approach to

overcome this is to visualise the data in the form of charts
or graphs.

Not all graphs are created equally, some graphs are better at
describing information than others.
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© Reflect

What graph or chart would be best to describe the
correlation between academic success to students
reading age results?

Why would you use this?

Make sure to note down your reasoning for future
reference.
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Introduction

Websites, television and books bombard
us with information. But not all of this
information is readable. According to
David McCandless, information in the form
of charts and graphs can be genuinely
beautiful, exciting and informative
(McCandless, 2011).

In this section, you will look at how to
format the information in your chart so it
can best communicate your research
ideas.
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@ Network

From the examples you have seen in this
section, which graph would you most
likely use in your field of study and why?

Submit your thinking to the forum and
remember to review the answers of others,
this will help you to understand and
determine the best type of graph for your
research.
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@ You have completed Section 2!

You should be able to analyse data using different

examples of graphs and charts and present data
using a variety of methods.

|
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© Reflect

Consider the quote by Aristotle:

“The aim of art is to represent not the outward
appearance of things, but their inward significance.”

Is this something you agree with?
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siderthe

by arstote

“The aim of art s to represent not the outward
appearance of things, but their inward significance.”

Now ook at the webste below:

B information s beautl c2022)

Take a moment 0 ook through some o these beauriful
chats. Do you think that these are works of art? Or do
ihey manage (o conuey more meaning becouse o the way.
hatthey nave been crawr
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for a piece of research you are currently
undertaking. You should create it following the
that has been previously discussed.

submitting your
chart to the

What do they think? Can you improve?





image154.png
@ You have completed Section 3!

Now you have completed this resource, it is
important that you take some time to reflect on what
you have learnt in relation to statistical analysis.

You should now have a deeper understanding of
creating charts that communicate in the best way
possible.
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Dive deeper

The BBC have an entire department that
specialises in telling stories with data. They use
charts in clever ways to explain stories that have a
personal impact on everyone in the UK. Take a
moment to read the article below that explains

their thinking.

[® Leimdorfer, A. (no date) Data Journalism at the
BBC

Close
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v Unit 4 Topic 1 completed!

You should now: If you have taken notes using the in-

built notebook, you can now export

+ Be able to imply a numerical precision to arguments in a
them.

casual way that brings a lack of precision to our work.

* Be able to analyse data using different examples of graphs

and charts and present data using a variety of methods.

* Have a deeper understanding of creating charts that
communicate in the best way possible.

Here are listed the references that are
used in this topic.
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9 Reflect

Consider why a researcher might use
qualitative research methods and list some
benefits and disadvantages of this.

Do qualitative methods suit all research?

What are the limitations of qualitative
research methods?
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The four stages of qualitative research

I Reading and H

re-reading the data
This is the gathering

of the data through
activities such as
interviews, focus
groups, etc.

Interpreting findings

Data collection

This is where you ‘code’
the data and identify
common or important
themes in relation to the
research question.
Consequently, the bulk
of data is broken down
into sub-sections
through theme analysis.

This is where you will
start to analyse what
you have found and
interpret the themes
and discover meaning
within them.

Writing your
report

For this unit, we will
be concentrating on
2 stages:

* Reading and re-
reading the data.

* Interpreting
findings.
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R Apply

Take at least 15 minutes to write out your plan on
how you wauid organise your data,

« Will you adopt any of the suggestions as above?
+ Do you have any further points to add?

+ You may want to consider where you may store the
recording files - cloud storage, USB, etc. What are.
the benefits of cloud storage?
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Dive deeper

Take time to read the blog on using software for
transcribing.
What do you think the benefits are for the

researcher to transcribe themselves without this
kind of software?

@ Duca. Disrupting transcription - How
automation is transforming a
foundational research method (article)
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Reflect

Write a post in your Module Blog

considering;

- Why is it important to begin to
arganise your qualitative data before
data collection?

+ How willthis affect your planning for
your qualitative research in future?
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@ You have completed Section 1!

You should now have gained the knowledge of how
to organise qualitative data ready for analysis.
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© Reflect

Being able to sort your data and identify
themes and patterns is the next stage in
qualitative analysis and is often where your
research starts to get exciting!

« Do you see patterns and themes in your
everyday life?

* How do you recognise them and what do
they look like?

Write a couple of sentences describing what
a theme or pattern is.
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< Apply

Create your own Theme Table template that you could use for your data.

You can use Microsoft Word or Excel to create your table as follows.

Name of person A copy and paste of an interesting part of their transcript. A code that you would assign to it.
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) Check

Question 1 of 1

Familiarising yourself with the data

Generating initial codes

Identifying themes

Reviewing the themes

Giving your themes a name

Writing about your themes

A
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What  are  the effective
strategies for utilizing robotic
technologies to collect data
on water quality and enhance
the public perception of water
utility companies in the UK2

This project explores how water quality could be improved
through the development of smart water monitoring
systems, by utilising artificial intelligence and advanced
sensor technologies. The mobile system would be designed
to continuously monitor water quality parameters such as
turbidity, dissolved oxygen, pH levels and contaminants in
real-time. Once the data has been gathered Al algorithms
would process the information to detect abnormalities and
potential contamination events. The water industry also
faces greater challenges since the NRW [1] released stricter
targets for phosphate levels for Wales's rivers in 2021
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@ You have completed Section 2!

You should now be able to figure out the techniques to
identify patterns and themes in your data.
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< Apply

Now that you understand what is involved in
the thematic analysis of your qualitative data,
we need to develop the approach using the
Excel software.

Excel is a relatively simple tool to use and is
generally available wherever you work. You
have a free copy of the software as a student
of UWTSD.

In this exercise, take 15 minutes to practise
developing a theme table using the data in the
previous section. The steps you should follow
will be presented on the next slides.
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< Apply

Step 1

In this step, add some columns to your existing worksheet to accommodate the data you are going to process.
+ Column A should read Source #. The # in this case stands for number.

+ Column B should read Note #

+ Column C should read Author

+ Column D should read Note

+ Column E should read Theme

* Column F should read Initial Code

Here is a screenshot of how this would look:

A B C D E F

1‘Source# Note# Author  Note Theme Initial code
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< Apply

Step 3

Now using the codes that you
identified, complete your thematic
research.

If you have not already worked it
out, try to identify the notes that
imply #competition, #illness,
#home as well as the ones
identified in the last section.

10
1
12
13
14
15
16
17
18
19

1
2
3
4 |
5
6
7
8
9

| B
Source # Note #
1
2
2
3
4

| (s
Author

1 Jordan

1 Dewi

2 Dewi

Anwen

Araf

0 E F

Note Theme Initial Code

I moved here from North Yorkshire to study business at the University #movedhome

I studied for a nursing qualification at the university having previous li fmovedhome
The big thing that | now do since ni is that I play footballin an amateu fisport

This started when | did my first Triathlon at Tenby beach in my first ter #sport

@
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Author
3 Jordan
3 Araf
2 Jordan
2 Anwen
3 Dewi
1 Anwen
2 Araf
1 Jordan
1 Dewi
2 Dewi
1 Araf

Transcript E

[
Recently my collection was featured in a museum exhibit in my hometown.

This started when | did my first Triathlon at Tenby beach in my first term

At the time we all played video games in the student halls and later we competed against Manchester.
I've always lived in Swansea

Amajor incident in during my time at UWTSD was that | caught chicken pox.

A big thing that happened when | was in my 205 and studying was that | caught malaria

but | broke my leg in a scooter accident later that year

1 moved here from North Yorkshire to study business at the University of Wales Trinity St David

1 studied for a nursing quallfication at the university having previous lived in Exeter.

The big thing that | now do since uni is that | play football in an amateur league.

This started when | did my first Triathlon at Tenby beach in my first term,

: Revealing thematic evidence

3
Initial Cod
Heollection
Hicompetition

fcompetit #game
#home

#medical Willness

#medical _Hillness

Hmedical _Minjury
J#movedhome
“#movedhome

competit #isport

Hcompetit #sport
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Qualitative research software

There are a growing number of software packages
available to researchers to help in various stages of
the qualitative research method; from software
‘which transcribes your data to software which
helps you code your data.

Often, students feel overwhelmed with the volume
of data to analyse, 5o advances in technology may
offer some reassurance at this stage.

I Clos: . archers -
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R Apply

Step6.
This s an terative process.

S hauing sarted the data it may give you an understanding of what to
Sootinthe nitial codes and In tum reveal new themes that may not have
been apparent when firt reacing the inerviens.

Ta do this you wil need o use your judgement to identy other themes
from the inial codes.

For example, you may start t see that an argument that could be bult
that some of the most powerful experiences that the graduates had
come from extracurricular acivies rather than theirlessons.

(Canyou see how using this approach you could create evidence thatthe.
Students have s gnificant experiences from non-acadernic activiy?
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ative research software

Qua

Itis also pertinent to note that many researchers
find that using software when analysing their data
can cut down on the time it takes to sort and
analyse the transcripts, thus giving them more time
to discuss their findings.
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@ You have completed Section 3!

You should now have demonstrated an

understanding of the use of Excel as a qualitative
analysis software.
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Hot Topic —

River contamination is topical in the water industry, gaining a lot of
negative press, Paul Whitehouse: Our Troubled Rivers (2] is a
documentary for example. Organisations such as surfers against
sewage [3] need to see positive intervention. The robotics would be
designed to be appealing to the public and, in some scenarios, allow
for interactive monitoring. The centralised control centre would be
publicised once established as it will alert operators of deviations
from normal water quality parameters. Information such as bathing
water classifications (4] are already publicly shared. Allowing for
swift response and preventive actions for address potential issues
before they escalate. Proactive monitoring and swift reactivity should
regain public confidence
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Before you go...

In this topic, you should have completed:

Q Four Reflect activities where you considered the
benefits and disadvantages of qualitative research
methods, highlighted why it is important to organise
your qualitative data before data collection, described
what a theme or pattern is, and thought about how
you would identify significant themes and create
evidence in the future research.

Q Three Apply tasks where you planned how you would
organise your data, practised creating and developing
your own theme table using the provided data.

Q A Check quiz which assessed what you had learned in
section 2.
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v Unit 4 Topic 2 completed!

You should now: . 5
If you have taken notes using the in-

- Have demonstrated knowledge and understanding of how to built notebook, you can now export
organise qualitative data ready for analysis. them.

« Have figured out some techniques to identify patterns and

» Have improved the understanding of the use of Excel as a
qualitative analysis software.

Here are listed the references that are
used in this topic.

) R
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Introduction

In life, work, or study, we essentially move from project
to project - we finish one task, and then we start
another, and another, and another.

As each new project does not start from a blank slate,
we bring to it the benefit of our previous
experiences, or in other words, what we have learned.
These experiences improve our future irrespective of
them being positive or negative.

© Reflect

Reflect on your own experiences.
What does failure mean to you?

What mistakes or failures have you
made in the past that really set you
back?
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Dive Deeper

Take the time to access the resource below. This
will help to strengthen your understanding of
failure and how to develop from it.

[® The Outcome (2020) Michelle Obama's Best
Advice For Students [YouTube]
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What is success?

What is success?

To laugh often and much;

To win the respect of intelligent people Success is another construct that is

and the affection of children: difficult to define. This is peculiar as
success is something we all seem to
To earn the appreciation of honest critics think is a good thing.

and endure the betrayal of false friends; .
Ralph Waldo Emerson said:

To appreciate beauty;

“There is one thing that is forever

To find the best in others; good, that one thing is success”.

Take a moment to read his beautiful
poem.

To leave the world a bit better, whether by
a healthy child, a garden patch
or a redeemed social condition;

To know even one life has breathed easier
because you have lived; This is to have
succeeded.

Ralph Waldo Emerson
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© Reflect

From when we are children, we are taught that

failure is not an option. Yet we are not taught

how success is achieved. Too often it seems like
if someone is smart or lucky or special, they can
succeed without ever tasting failure.

Can you think of someone famous or a
personal acquaintance that seems to be
successful from having been lucky?

By this we mean someone that has some claim
to success from something they did rather than
winning the lottery.
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Dive deeper

The movie Forrest Gump was released in the
early 1990s. It is a heart-warming tale of a person
with special appreciation of the world and
whatever life threw at him. Below is a link to the
trailer including the famous phrase “Life is like a
box of chocolates; you never know what you
gonna get”. This is one way that Forrest dealt with
all the issues, both positive and negative, in his life.

If you have time, watch the movie and reflect on
the wellbeing strategy that Forrest's mother taught
him. Do you think it would work in real life?

@ Paramount Movies (2019) Fforest Gump -

Official 25th Anniversary Trailer - Paramount
Movies
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@ You have completed Section 2!

Upon completion of this section, you should be able
to identify the link between success and wellbeing,
often distilled into the popular saying of ‘winning at
life’.
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Success:
Individual and
society

This chart is simplified
version of something called
the ‘Stacey Matrix'. In any
given situation that is being
judged, it can be measured
in several different ways.
Click on both of the
markers to explore this
matrix further.

Far from
Agreement

Chaotic

A chaotic situation is one that successful results are far
from certain. This is the zone that Captain Sully was in
when he was trying to land his aircraft. As you can read
from the labels on the axis, it was always likely that in such
a situation, that his chance of success was far from certain,
but it is also a zone where the people judging him are all
unlikely to agree with what he has done.

Close to

Agreement 9
Close to Far from
Certainty Certainty
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& Network

Often enough, when considering success, we tend to think of famous
individuals. But is that simply a reflection of what society identified as
success?

Consider a person that you think is successful but is not famous then
consider these questions:

1. What makes them successful?

2. Is their success recognised? By whom?

3. Does lack of fame make them less successful?

4. What motivated your choice? What criteria did you use?

5. Can you explain why your chosen individual achieved success, but
not fame?

Write and post 100 words to the forum of why your chosen individual is
successful but not famous.
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Restore Confidence

Machine leaming algorithms could facilitate the prediction of water
quality patters and lead to pollution source identification. Thereby
improving water quality and public image by allowing proactive
measures. The aim would be to detect and respond promptly,
improving public health and confidence, and robots which can access
areas independently would reduce risk to humans i difficult to reach

areas.
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Dive deeper

Access the resources below to expand upon your
understanding of this topic.

@ Ppraxis (2019) Stacey Matrix

Complexity and Creativity in Organisations - Ralph
D. Stacey (ISBN-10:1881052893)

Platform Revolution: How Networked Markets are
transforming the economy - Geoffry G Parker
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@ You have completed Section 3!

Now you have completed this resource, it is
important that you take some time to reflect on what
you have learnt in relation to organising and
analysing qualitative data.

You should now be able to understand the concept of
success from different perspectives.
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Before you go...

In this topic, you should have completed:

Q One Reflect task where you have evaluated why
someone you know has been successful due to luck
e.g., winning on the lottery.

Q Two Network tasks where you have defined why
you perceive someone famous to be successful, as
well as considering why someone non-famous is
successful and posted your thoughts to the forum.

Q One Apply task where you reflected on past
mistakes/failures and noted how you have grown
since.
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v Unit 4 Topic 3 completed!

You should now:

* Recognise that failure is a mechanism for learning.

« Identify the link between success and wellbeing.

» Recognise the concept of success from different
perspectives.

If you have taken notes using the in-
built notebook, you can now export
them.

Export my notes %

Here are listed the references that are
used in this topic.

References @
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Being honest with ourselves

Hindsight bias is a recognised effect and
one of the cognitive biases we all have.
Even though we can be totally aware of ) .
the shortcomings of our brain functions, \
we are still unable to completely
compensate for them.

Daniel Kahneman

Cognitive biases have been discussed in
previous sections, and they are the part of
the work of Nobel prize winner, Daniel
Kahneman. He writes about them in his
book Thinking Fast and Slow, 1934.
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@ You have completed Section 1!

You should now have recognised some techniques
that you can use to improve your learning.

-
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Move the slider
to read further.

Creating an abstract

1

What is an

abstract?

In academia, the task of reducing the content in your research to the key messages is called
creating an abstract. Creating an abstract is another skill you need to develop that will also help

after you graduate.

In essence, an abstract is a written summary of the work you have conducted. Being able to
describe things concisely will mean that you can explain your work easily with any third party.

Writing a short version of anything is harder than it first seems. Remember the quote from

Mark Twain?
66

| didn't have time to write a short letter, so | wrote a long one instead.

9
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@ You have completed Section 2!

You should now have identified the things in your
project that you care about which are important
enough to showcase to others.
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Title
Prifysgol Cymru . .
N Y Drindod Dewi Sant Your poster title should be short. It should fit on one line so

" University of Wales . f
Trinity Saint David that it can be readable and draw interest from across a room.

Photos and images Words

You should really include the UWTSD logo in your poster. Look at your abstract and try and reduce it

Itis also a good idea to add a professional looking olhalf?

photograph of yourself. It may be good to use the one you Aim for a word count of about 300 - 800
have used in your LinkedIn profile. words.
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Acknowledgements

List the people and references that you
need to include.

Also remember to include the UWTSD logo.
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Using PowerPoint to
create a poster

It is possible to use the skills you have
already developed in previous sessions on
PowerPoint to create a poster.

Not everyone realises this, but the slides
in PowerPoint need not always be the
shape and size of a computer screen. They
can be increased to the size and shape of
a poster.

By searching for the slide size in the help
box of PowerPoint you will find the option
to be able to create a poster of any size.

Slides can be scaled to any size or aspect
ratio in inches or centimetres.
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Network

&

Take a moment to create a poster.

» Work out what the title of your research and type it in to the
heading. Does it fit? If not, you will have to think of rewording.

» Now find a photograph of yourself and add it to the template. Also
choose an appropriate UWTSD logo from your academy site and
add this in the appropriate place.

This can now be the template for any research posters you are
asked to do in the future.

Upload your poster to the forum and give feedback about one other
poster (try to choose someone who has not yet had a feedback).
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Before you go...

In this topic, you should have completed:

Q Three Reflect activities where you thought about the
purpose of your studying, considered hindsight bias
when explaining a mistake to a third party, and
contemplated how to make a good mind map.

Q An Apply task where you created a mind map of the
research that you have done.

Q A Network activity where you shared your poster on
the forum and gave feedback to another one.
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v Unit 4 Topic 4 completed!

You should now: ) -
If you have taken notes using the in-

+ Have recognised some techniques that you can use to improve built notebook, you can now export
your learning. them.

+ Have identified the things in your project that you care about

which are important enough to showcase to others.
Export my notes %

+ Have acquired some skills that you can apply to create a poster
illustrating your research.

Here are listed the references that are
used in this topic.

) R
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Bug in Unit4

The forum link isn

available and comes up with an error message

This isn't an integral part of any assignment question, so j

tignore it and carry on.
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Quantitative Analysis

It's all in the numbers

The use of quantitative analysis can impact design. For example, if we look
at the NRW's [1] updated Phosphorus data from 2019 (2] it's visible that
the new tighter targets result in more than 50% failures. Another
consideration s the sensor’s reading range sensitivity based on NRW.
targets (3], How will this requirement impact price? Most readings are
below 20ug/1, and if some sensors are unable to be scaled dovin to operate
with sufficient granularity as explained further by Dong, Li and Fararah (4],
more expensive altematives may be required.

One could infer from the statistical data, an increase o failed assessment
results after targets were increased in 2021, if we applied them to 2019
data. Highlighting the challenge at hand and the requirement for better
monitoring.

Quantitative research as explained by the Australian Bureau of Statistics (5]
involves collecting and analysing numerical data. It is ideal for identifying
trends and averages, making predictions, testing. relationships, and
generalizing results for large populations.

In later phases gathered data can be analysed by machine learning / Al (6]
to pick up trends and detect early signs of a potential pollution to trigger a
swift response and benefit the industry [7] as stated by Zhu et al, “machine
learning can provide solutions for water pollution control, water quality
improvement, and watershed ecosystem security management.
Publicising gathered data can also contribute to increased public trust and
reflects the self-report nature of the industry.
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Quantitative Analysis

It's all in the numbers

The use of quantitative analysis can impact design. For example, if we look
at the NRW's [1] updated Phosphorus data from 2019 (2] it's visible that
the new tighter targets result in more than 50% failures. Another
consideration s the sensor’s reading range sensitivity based on NRW.
targets (3], How will this requirement impact price? Most readings are
below 20ug/1, and if some sensors are unable to be scaled dovin to operate
with sufficient granularity as explained further by Dong, Li and Fararah (4],
more expensive altematives may be required.

One could infer from the statistical data, an increase o failed assessment
results after targets were increased in 2021, if we applied them to 2019
data. Highlighting the challenge at hand and the requirement for better
monitoring.

Quantitative research as explained by the Australian Bureau of Statistics (5]
involves collecting and analysing numerical data. It is ideal for identifying
trends and averages, making predictions, testing. relationships, and
generalizing results for large populations.

In later phases gathered data can be analysed by machine learning / Al (6]
to pick up trends and detect early signs of a potential pollution to trigger a
swift response and benefit the industry [7] as stated by Zhu et al, “machine
learning can provide solutions for water pollution control, water quality
improvement, and watershed ecosystem security management.
Publicising gathered data can also contribute to increased public trust and
reflects the self-report nature of the industry.
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conducting interviews and gathering data which can be cary

Computer-based rechnologies can aid with qualitative rescarch, the
pros and cons can be explored frther as Winsome and Johnson

discuss 18] “Advanages of wsi

qualicaive daca analysis software
include being frecd from manusl and clerical tasks, saving time

being sble to deal with large amounts of qualitarive data, having

inereased flexibiliey, and having improved validicy and audirabilicy

of qualitative rescarch” With concerns ranging from time spent
learning computer packages o rigid processes and greater focus on

breadrh and volume over depth and meaning.

Sourceit Author K Note Theme al Cod
1 1 PersonA  Combining technologies to target pollution is a good thing #Positive
1 2 PersonA How much would that kind of technology cost though? #cost #Negative
1 3 PersonA Creative solutions are worth exploring #innovative
2 1 PersonB I'vegototherthings to worry about #neutral
2 2 PersonB  Who's paying for this? #cost #Negative
2 3 PersonB  Whathappens if this thing breaks or something tries to eat it? _#environment #Negative
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3 2 PersonC  Whatifit could also collect microplastics? #suggestion  #Positive
3 3 PersonC  That'sacutedesign #positive
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Organisation of Qualitative

Data
There's a theme here

As explained by the Australian Bureau of Statistics (5] , qualitative
data is often used with qualitative data. “Measures of ‘type’ and may
be represented by a name symbol or a number code.” Useful when
conducting interviews and gathering data which can be categorised.
Computer-based technologies can aid with qualitative research, the
pros and cons can be explored further as Winsome and Johnson
discuss (8], “Advantages of using qualitative data analysis software
include being freed from manual and clerical tasks, saving time, being
able to deal with large amounts of qualitative data, having increased
flexibility, and having improved validity and auditability of qualitative
research.” With concerns ranging from time spent learning computer
packages to rigid processes and greater focus on breadth and volume
over depth and meaning.
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Organisation of Qualitative

Data
There's a theme here

As explained by the Australian Bureau of Statistics (5] , qualitative
data is often used with qualitative data. “Measures of ‘type’ and may
be represented by a name symbol or a number code.” Useful when
conducting interviews and gathering data which can be categorised.
Computer-based technologies can aid with qualitative research, the
pros and cons can be explored further as Winsome and Johnson
discuss (8], “Advantages of using qualitative data analysis software
include being freed from manual and clerical tasks, saving time, being
able to deal with large amounts of qualitative data, having increased
flexibility, and having improved validity and auditability of qualitative
research.” With concerns ranging from time spent learning computer
packages to rigid processes and greater focus on breadth and volume
over depth and meaning.
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Summary

We'd likely see a correlation between customer perception and pollution
incidents or containments for example, which could be monitored
through qualitative surveys. Development of apps and utilizing Al
analytics could result in real time data monitoring and sharing,
promoting quicker responses, benefiting the environment, building trust
and a sense of share responsibility. Loshin explains (8]"“Data profiling has
emerged as a critical commaodity tool viewed as a set of technical tools,
which can be applied in support of numerous information management
programs, including data quality”
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Summary

We'd likely see a correlation between customer perception and pollution
incidents or containments for example, which could be monitored
through qualitative surveys. Development of apps and utilizing Al
analytics could result in real time data monitoring and sharing,
promoting quicker responses, benefiting the environment, building trust
and a sense of share responsibility. Loshin explains (8]"“Data profiling has
emerged as a critical commaodity tool viewed as a set of technical tools,
which can be applied in support of numerous information management
programs, including data quality”
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e H:)Z,B T HydroBot: Enhancing Aquatic Ecosystems and
Community Engagement through Robotic Fish Technology

Tinity Saint Davic

SianKiely  2218899@student.uwtsd.ac.uk Method S PR S
The project will encompass the entire lifecycle of HydroBot, unsuccessful. Initial phase funding should be sought via
Introduction from I design and prototyping to field deployment and data educational and research grants.
This research aims to develop a rabofic fish, (1] dissemination. Artificial inteligence and machine learning technologies are
o uickly developing and developing and understanding wou
“HydroBot” which can autonomously navigate water Initially focusing on inland water bodies such as rivers and B2 desirable and beneficial i 4 world of data analysis.

bodies [2], such as the river Usk, to gather reservoirs with the potential to develop for use in coastal areas.

] Communication Technologies are essential in an operational
comprehensive water quality data [3] see NRW.

technolagy enviranmen for dats fransmission and remote:

The development of Al algorithms and data visualization tools to control functionality. PSTN and GSM will be phased out =1
The Primary Focus is to enhance water body monitoring encourage the publics active involvement in_environmental soon so alternatives must be tested.
and management while simultaneously raising conservation and enhance the understanding of water qualty Data visualisation_and web / mobile app development for
awareness regarding water quality issues and > creating a user-friendly interface can add value to the data,
improving public relations. ol : ) : Alerts could improve response rates, advanced algorithm for
by 7 | St meteonte i ety o Uit s mecCamegt carly detection, and improving understanding can be a
™ (17 system, it's essential that its waterproof, environmentally benoficial contribution to Society.

friendly and resistant.

Q Build an efficient rohotic fish capable of swimming
in the selected locations and integrating with the

Nenvironment [4] with rescarch including Dr. Mawizio Porfiri —
Professor, focused on underwater obotics

DAL

Conclusion

Q Equip sensors — essential water quality parameters
like temperature, pH, dissolved oxygen, phosphorus,
dity, even microplastics

Watertght compartment 7

‘\

Collapsible skeleton |

O Real fime-data analysis, eventually utilising
advanced Al algorithms to interpret the gathered
data and identify potential pollution sources

Q A user-friendly interface, accessible to the public,
interpreting and displaying the data to involve the
community and promote awareness, public
participation encouraged in the monitoring process S -
to nurture a sense of environmental responsii

Sichuan University researchers use Polyurethane as a non-toxic
environmentally material attracting microplastics.

Doesit
transmit
useful data?

Yes m

Fills with water

impact public
perception?

Q Extensive field testing to validate the data accuracy
in different water bodies and asses HydroBot's
integration and performance. It should move silently
for example as [5] MIT ex

Aims and Objectives
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Task 2: Project Management

This rescarch aims to develop a roboric fish . 1] *HydroBor” which can auanomously navigate water

Project Planning Project Management Project Design

Aims and Obijectives

Build an cfficient roboric fish capable of

le o = “this is a Paragraph. Click on “Fdit Text

Dorfiri —  Drof

ails or informarion
nderwarer roborics

of environmental

Sichuan  Universicy

even microplastics

oplastics
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[13] Dr. Maurizio Porfiri —

Mechanical ~ Engineering  New  York
University focused on underwater robotics
“lool fo befter understand animal
behaviour”. “So what we do is we look at
pictures of live animals and then we uflize
them to make computeraided designs.
Which we input info a machine like this and
then we utilize this machine fo print the
outer shell of the robot. if's also open source,
‘and we make it available fo the community”.
“So for example we may want fo drive our
fish away from danger” monitoring anxiety
and fear in zebra fish by using a roboic fish
mimicking a predator behaving in a
consistent way for the experiment.”

[15] Robotic fish eat
microplastics

CGTN America - “measure 1.3cm
and are made of polyurethane - a
nonoxic environmentally friendly
material. (Safe for fish to eat) their
body aftracts the molecules found
in microplastics ticking fo them as

they move around”.

[16] A. de Wit

‘The most appropriate criferia for success
are the project objectives. The degree fo
which these objectives have been met
determines the success or failure of @
project. The criferia for success of the
project management effort fends fo be
restricted to cost, time and
quality/performance. When measuring
project success, one must consider the
objectives of all stakeholders throughout
the project lfe cycle and at all levels in
the management hierarchy. *
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HydroBot: Enhancing Aquatic Ecosystems and Community Engagement through Rebotic Fish Tachnology
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Contributing to Society

M

g Risk

‘The environment has shifted to being a priority in recent years, any project which positively
impacts the environment will positively impact society. This project will need to monitor the
relationship between the implemented technology and public opinion, explored further in
Punyashloke’s (18] Seeing Ourselves in the Computer. There is a great deal of focus
especially on rivers, pollutants, bathing waters, microplastics and overall water quality. Only
through innovation and creative experimentation can we progress and develop current
technologies and take advantage of their potential. Once the overall concept is proven it
can be adapted to other water bodies and targets. Displaying the data in a visually pleasing
and accessible manner should improve relations and trust and encourage community
engagement with the issue.
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Develop New Skills

Gaining an understanding of the data which
impacts the industry | work in, and the data we
gather, can only add valuable knowledge,
especially as the NRW update phosphorus targets
[16]. As part of an operational technology team
focusing on telemetry data, an understanding of
SQL would be beneficial in addition to an
expansion  of  knowledge  regarding
communications and transmission of ~data.
Technologies to consider should avoid PSTN and
GSM comms as they will become obsolete soon.
This project should allow the transfer of skills as
a Model Making graduate combined with the
belief of blending art and science, creating more
practical, accessible, and appealing data. David
McCandless [17] has found this with the creation
of Information is beautiful, “We set out to
explain, distil and clarify. All our visualizations
are based on facts and data: constantly updated,
revised and revisioned.”
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Identifying challenges, reducing Risk

Risks would include securing funding. The current not for profit model makes
spending on potentially expensive and experimental endeavours risky. Crowd
funding could also draw negative press until established results can be shared.
Educational grants and funding provide a starting point. Understanding the
complexity of the project is another challenge, Marty Neumeier's [19] “The
insightful Design Company” explore how creative thinking is different, how can we
apply innovative solutions to existing issues.  combining robotics and data
, remote communications, storing the data in an SQL database and
lay would require significant input. Collaborations could
provide a solution and innovation ideas are best challenged by a group with a
diverse range of skills, experiences, and backgrounds.

Materials would naturally need to be selected carefully to minimise environmental
impact, both to the device, the environment, and inhabitants; it also needs to be
suitably watertight. An expanding skeleton for water sample gathering with internal
sensors may be too complex a design, there may not be room for every sensor, or
some may prove impractical to scale down enough to meet identified criteria.
Phase 1 should aim to identify as many restrictions as possible and discover
achievable solutions to the objectives.

Ultimately public perception plays a significant role and negative impact must be
managed with feedback considered and engagement encouraged. The technology
should provide an engaging and accessible insight into the water industry and allow
for avenues to communicate achievable goals and considerations for communities.
A combined effort from the industry and community is more likely to succeed. As
Scott D. Anthony writes, (20] “The innovation target-whether it be an end
customer, a supervisor, a spouse, or a friend, should be the one who considers it
different... In my language impact means some kind of measurable result - whether
it be profit, improved performance of a process, a measurable effect on someone’s
life, or something else entirely.”
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O Reflect

Take some time to reflect on what you
already know about the importance of
networks.
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Video transcriptt Types of Network

Your personal contact network s the connections you have with all of the different people
in your life, be it friends and family or even your professional contacts. These personal
and professional connections play important roles in all aspects of your life.

There are two types of network that a person has: the Active Network and the Latent
Network.

Your Active Network features a mutually beneficial relationship, high levels of trust
and disclosure, a strong commitment and regular, ongoing contact. You can share
this type of network with a close colleague on whom you depend, a friend or family
member that you can confide i regarding personal challenges, or an informal mentor.

Your Latent Network involves much weaker connections and features one-sided
relationships, low levels of trust disclosure and sporadic contact. This network may be
made up of acquaintances that are not in a mutually beneficial relationship, or who you
only see on rare occasions such as industry events. This network could also go so far as
to include people that have a potential connection with each other, despite having no
current established ones.
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X Apply

Thinking about the video you have just
watched:

« What did the video tell you about the
power of networks?

« Have you, or anyone you know, been
presented with opportunities through
personal connections?

Note down these connections and their
importance. These may help you to identify
stakeholders later on.
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9 Check

Question 3 of 4

What would the reciprocity of contact be in a 'latent network? (Select
one):

© Relationship is one-sided
© Relationship is equal
© Relationship is non-existent.

© Relationship has never been established

Correc

In a latent network, there is little or no
give and take; relationships are one-sided.
For example, an industry sales.
representative who gives you information
on current trends.
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© Check

Question 2 of 4

What would the frequency of contact be in an ‘Active Network? (Select
one frequency of contact):

© Little/no contact
© Contact now and then
@ Regular or ongoing contact

© Always contacting

Correct!

In an active network, there is regular or
ongoing contact. You will usually have
spoken to those within the network over
the last six months. For example, a former
boss who has remained an informal
mentor and you talk every few months
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9 Check

Take a few moments to answer the following questions to help you
summarise what you have learnt in this section. Correct!

Question 10f4

Personal connections can play an
Valuable resources that a good personal connection could bring important role in the development of
include (Choose the resources you think are applicable): ideas and the success of new ventures by

g access to valuable resources

= Leads and personal recommendations,
= Potential suppliers and customers,

= Financial resources.
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® You have completed Section 1!

You should now be able to demonstrate what a
personal contact network is and define what makes a
good network.

In your own time, analyse your own network. Try to
identify areas of your network that are active and
latent. How would you improve your network?
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O Check

Question 4 of 4

What are the three qualities of a good network?

@ Open, Diverse, Shallow
© Open, Diverse, Deep
© Closed, Diverse, Shallow

© Closed, Open, Deep

Correct!

According to Willburn & Cullen (2014), the
three qualities that make up a good
network are that they are:

« Open,
« Diverse,

+ Deep.
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The most well-known definition of a stakeholder was
formulated by Freeman, a US professor of business ethics,
who defined a stakeholder as:

“Any group or individual who can affect or is
affected by the achievement of the organisation’s
objectives” (Freeman, 2010).
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Identifying stakeholders

Stakeholder mappingis the visual process of
laying out all the stakeholders of a product,
project or idea on one single map. The map will
give you a visual representation of all the people
who can influence your project and how they are
connected.

In the example we can see what a stakeholder
map might look like for UBER, the ride hailing
company.

Operating
Systems
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Power vs. interest

A useful tool to help understand political priorities is the
Johnson et al., (2008, quoted in Caputo, 2013) matrix,
which emphasises the importance of two issues:

Power

1. How interested is an identified stakeholder group in
impressing their expectations on the organisation?

2. The level of power held by the identified stakeholders
enforcing these expectations.

Level of interest Click each element of the table to explore the balance

between power vs. interest.
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Why is creativity so important?

1. Identify the stakeholders linked to the
community park improvement project.

2. Map them on to a power/interest matrix.

along
with notes about why you think
stakeholders fall into a particular
category.
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® You have completed Section 2!

You should now understand and be able to assess
the importance of stakeholders in developing your
idea.
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Understand your
stakeholders

You need to discover how your key
stakeholders feel about your
project. You also need to work out
how best to engage them, and how
to communicate with them.

The table here presents some
sample questions that you can
use to interrogate your
understanding. Make sure to note
down any further questions that
come to mind.

Sample questions to ask to better understand stakeholders

include:

What financial or emotional interest do they have in the outcome of
your work? s it positive or negative?

What information do they want from you, and what is the best way of
communicating with them?

Who influences their opinions generally, and influences their opinion
of you? Do some of these influencers therefore become important
stakeholders in their own right?

If they aren't likely to be positive, what will win them around to
support your project? If you don’t think that you will be able to win
them around, how will you manage their opposition?

What motivates them most of all?





image57.png
Prioritising your
stakeholders in practice

Amongst your stakeholders it is inevitable you
will have some blockers and it is important to
identify these so you can come up with
strategies to handle them. Plot your
stakeholders onto the power/interest matrix
and colour code them based on the level of
support you think you have.

Supporters in green, critics in red and those that
are neutral in orange. Here is an example:

Power

Maria (neutral)

Elizabeth
(critic)

Rory (critic)

Government
(neutral)

Customers
(supporters)

Suppliers
(neutral)

Lily Wickham
(supporters)

Level of interest
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R Apply

You should now know that a stakeholder analysis
is a process of identifying these people before the
project begins; grouping them according to their
levels of participation, interest, and influence in
the project.

Keep Manage
Satisfied Closely

Power

Keep

Using what you have learnt so far, spend some
Informed

time creating your own power/interest matrix,
making sure to identify all key stakeholders and
their level of support. Rememnber, it is key to
identify potential blockers early on.

Monitor

Level of interest
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® You have completed Section 3!

Now you have completed this resource, it is important
that you take some time to reflect on what you have
learnt in relation to the power of networks.

‘_ —~2__ /" Youshould now be able to create a stakeholder map
> - for a specific project.

‘1
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Before you go...

In this topic, you should have completed:

Q

Q

One Reflect task where you analysed your previous
understanding of networks and their importance.

One Check task where you have demonstrated your
understanding of what makes a good personal
connection, active and latent network.

Two Apply tasks where you analysed your personal
connections and evaluated their importance, then
demonstrated your understanding of the topic by
creating a stakeholder analysis matrix of your
chosen project.

One Network task where you have identified key
stakeholders for the park project on a matrix, along
with notes about why you think stakeholders fall
into a particular category and posted this to the
forum.
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Introduction

Funding and fundraising act as major
constituents to support a project or venture.
The purpose of acquiring funding works on
two facets:

1. Ensuring that the resources required
to facilitate the project are tenable

2. Engaging with relevant stakeholders
and building interest in your project or
venture.

When looking to arrange finance, the nature
and scope of the project or venture plays an
important part in establishing the right kind
of funding sources to explore.

(=N N>
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UK Research Councils

Government Departments

Non-departmental public bodies

UK charities

>

Research councils in the UK provide funding for
different subjects of academic research. The seven
councils are: Arts & Human Research Council
(AHRC), Biotechnology & Biological Sciences
Research Council (BBSRC), Engineering & Physical
Sciences Research Council (EPSRC), Economic &
Social Research Council (ESRC), Medical Research
Council (MRC), Natural Environment Research
Council (NERC) and Science & Technology Facilities
Council (STFC).
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Charities are an underrated funding resource, and
often make awards to students of any subject and
any nationality. Securing funding also boosts your
CV, particularly if you are considering an academic
career.
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The UK government funds research in universities
through what is known as the ‘dual support’
mechanism. This comprises an annual grant from the
funding councils to support the research
infrastructure and specific project grants from the
research councils to fund particular pieces of research.
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UK Research and Innovation (UKRI) is the national
funding agency investing in science and research in
the UK. Operating across the whole of the UK with a
combined budget of more than £6 billion, UKRI brings
together the 7 Research Councils, Innovate UK and
Research England.
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Emerging options

Now you have explored the traditional
sources of funding, let's take a look at some
of the emerging options that are becoming
available. Click next to explore these:

Incubators

Incubators are environments where
entrepreneurs can develop their ideas to
make businesses out of it. These incubators are
normally sponsored by universities,
governments, or economic development
organisations. As compared to accelerators, the
incubators have a less rigid time frame, do not
offer capital, and lack a proper instruction
programme. Moreover, they aim to achieve
success faster compared to accelerators.
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Venture philanthropy

Venture philanthropy (VP) is an approach to
funding charities or social enterprises that
adapts some of the principles of venture capital
investment.

VP is an investment-minded approach to
supporting charitable ventures that blends
finance with hands-on management advice.

Key VP principles include high engagement,
multi-year support and capacity building.
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Crowdfunding

Crowdfunding is one of the best ways to test an
idea in the market. In this method, the company
can share the idea in the market and add
incentives to the purchases. The company would
be able to raise a lot of capital to cover the
complete production of the product, as well as
learn about the demand in the market.
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Early career research grants

A wide range of opportunities are available for researchers at the beginning of
their academic career. It is a stated aim of the Research Councils in particular
to develop and enhance the research capacity of UK universities by supporting
early career researchers to take the next step on the academic/research

ladder. In most instances, an Early Career Researcher (ECRs) will have
recently been awarded (or be about to be awarded) a PhD and/or will be under
the age of 35. Most schemes, however, also allow individuals without a PhD but
with commensurate experience to apply. They also allow older individuals who
may have taken a career break for one reason or another to apply.
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Fellowships

Most of the Research Councils and the major charities offer some kind of
fellowship scheme to postdoctoral candidates. These schemes provide a
salaried period of anything from 1 to 5 years for an academic to concentrate on
research activity and to develop their skills. They are often aimed at academics

in the early stages of their postdoctoral career who have demonstrated
clear potential as a researcher and are intended to develop and enhance this
potential. There are, however, also a number of more senior fellowships aimed
at those with a proven track-record in research to enable them to sustain the
quality of their research and to develop their skills further.
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Fellowships (continued)

The fellowships are normally focused not on a specific project but on a
programme of work to be outlined in the application. This programme may

include specific training in advanced research techniques but may also be
focused on enhancing the academic's publication record. The fellowships
normally allow the holder to engage in small amounts of teaching and
supervision, particularly those fellowships aimed at early career academics.
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Fellowships (continued)

It is normally up to the applicant to identify an institution at which the
fellowship is to be held, although the institution must obviously agree to the
terms of the fellowship and offer the necessary support. Where the fellowship
is aimed at those in a permanent academic post, it is normally the expectation
that the fellowship will be held at the same academic institution at which they

hold the post. Early career fellowships normally require that the fellow has a
nominated mentor at the institution.
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Project grants (responsive)

A significant percentage of funding provided by the Research Councils and by
the major UK Charities is aimed at funding research projects in the responsive
mode; that is grants for projects conceived by the applicant(s). For many
academics this is the type of grant which will be of most use because it allows
you to develop your own project.

Funders offer grants varying in size from a few thousand pounds (often
referred to as Small Grants) to several million and funding can be for durations
of a few months to five years or more. Generally speaking, funding is likely to

be available for a research project of any size and duration (within reason).
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Research network

A number of funders provide funding to establish research networks or
clusters that encourage collaboration across universities, between countries
and between the university and commercial/industrial sectors. There is a
particular focus on establishing conferences and seminars as the focus for
these networks but also on establishing the exchange of researchers and of
skills and knowledge through training networks. The European Commission is
particularly active in this area.
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) Check

Question 1 0of 3 Correct!

Tess has an idea she would like to develop and needs some mentoring

before she reaches out to investors. Which is the best funding option? X
An accelerator offers a short but essential

period of mentoring along with a small
seed investment. Furthermore, being
accepted in the top accelerator
programmes is not easy due to high
competition.

@ Accelerator
@ Venture capital
@ Crowdfunding

Q@ Loan
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) Check

Question 2 of 3

Ewan and his partner are looking to expand their pizza business and
need a new oven. Which is the best funding option?

® Accelerator
@ Venture capital
@ Crowdfunding

@ Loan

Correct!

A small business loan offers you a
convenient way to finance your business
activities. A loan can be used for almost
any business purpose, such as boosting
cash flow, purchasing equipment,

recruiting staff and covering unexpected
bills.
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) Check

Question 3 of 3

Suki has an idea she is ready to take to market but is not sure how it
will be received. Which is the best funding option?

O Accelerator
@ Venture capital

@ Crowdfunding

O Loan

Not quite...

Crowdfunding is one of the best ways to
test an idea in the market. In this method,
the company can share the idea in the
market and add incentives to the
purchases. The company would be able to
raise a lot of capital to cover the complete
production of the product, as well as learn
about the demand in the market.
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Correct!

There are a number of
different support and
funding options available
to support and develop
your idea. Make a note of
these options and their
definitions to refer back to
when needed.

Accelerators

Angel investors

Venture philanthropy

Loans

Bootstrapping

Crowdfunding

Venture capital

a small seed investment with a period of mentoring

where entrepreneurs can develop their ideas

investment during their early stages of growth

an approach to funding charities or social enterprises

convenient financing for almost any purpose

funding the business via the use of personal funds

the best ways to test an idea in the market/gain funds

a person or a firm that offers funds for % of ownership
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@ You have completed Section 1!

You should now be able to you will be able to
demonstrate an understanding the types of funding
available for enterprise and research projects, and

select appropriate sources of funding in relation to
requirements.





image81.png
Financial

The difference between
maintaining 'business as usual’
and acting upon benchmarking to
drive continuous improvement.
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Process

The difference between the
purchase price of a product or
service and the cost of producing

it (profit).
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Added value refers to the positive
results obtained from actions
undertaken following
benchmarking, or when compared
to a ‘business as usual’ approach.

There are a number of ways in
which we can view added value
within the organisation or business
context:
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Financial

The difference between
maintaining 'business as usual’
and acting upon benchmarking to
drive continuous improvement.
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Process

The difference between the
purchase price of a product or
service and the cost of producing

it (profit).
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Added value refers to the positive
results obtained from actions
undertaken following
benchmarking, or when compared
to a ‘business as usual’ approach.

There are a number of ways in
which we can view added value
within the organisation or business
context:
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Dive deeper

Access the resource below to further your
understanding of added value:

[ EU(2011) Added value of research, innovation
and science portfolio





