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Aim:
To develop a mobile application that can be used to assist users in storing, tracking, monitoring and planning of all things related to running•

Objectives:
Conduct surveys and interviews to obtain market research of potential users, which will help identify the average user's needs, preferences and requests•

Design and implement an aesthetically pleasing, user-friendly user interface•

Integrate real-time GPS tracking (pace, timer, distance, live map, directions) and real-time health monitoring (Heart rate, calories, heart rate zone, steps) technologies•

Design and integrate a calendar system, for users to plan and track their runs and races•

Develop secure in-app storage (running history, statistics, PBs) to allow for performance analysis and progress tracking in the form of charts,graphs etc.•

Develop app integration and data synchronization using API's, allowing for interaction with related apps (MyFitnessPal for nutrition, Spotify/Apple Music for music, Zwift/Peloton for tri-athletes, Strong/Hevy for gym/weight training)•

Develop an AI music hub, that can tailor the 'shuffle' mode based on a runner's current situation (timing, pace, heart rate, location, run type etc.)•

Develop an AI model that can help to create tailored running plans, based on a user's goals, ability, recent data etc.•

Create a social media section where individual users can share content (runs, PB's, routes, photos, songs, playlists), and content creators/influencers/companies can share running-related videos, podcasts, stories and posts)•

Incorporate 'motivational' features (achievements, challenges, leaderboards, daily reminders, progress updates etc.)•
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Philosophy

Philosophy is the study of knowledge and reality, and research is the action of making 

knowledge. 

Philosophy is "a way of thinking about certain subjects such as ethics, thought, existence, 
time, meaning and value. That 'way of thinking' involves 4 Rs: responsiveness, reflection, 
reason and re-evaluation. The aim is to deepen understanding. The hope is that by doing 
philosophy we learn to think better, to act more wisely, and thereby help to improve the 
quality of all our lives" [1].

The philosophy of research is split into three broad forms, called Ontology, Epistemology 

and Axiology, as defined in 'Unit 1 Topic 2 - How do YOU solve a problem?'

(Figure 1: An image showing how philosophy is a mix of its three broad forms; Ontology, 

Epistemology and Axiology [2].)

Ontology is the study of being, which means it is based on the reality of existence. 

Epistemology is the study of knowledge or knowing, which means it focusses on how we 

think about reality. 

Axiology is the study of values, which means it focusses on what is valuable and why it is 

said to be valuable.

Q2. Research philosophy
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“Epistemology provides us knowledge and then Ontology checks if it exists or not then 

Axiology checks its moral values if that is wrong or right” [2].

Research Philosophy

With the above philosophical foundations in mind, for this project, the specific research 

philosophy that will be adopted is Pragmatism.

"Pragmatism involves research designs that incorporate operational decisions based on 

‘what will work best’ in finding answers for the questions under investigation" [3].

Pragmatism will be used as it focuses on practical outcomes and what works and what will 

be the most useful for a specific practical application. As the project will involve designing 

an application, pragmatism is perfect as it'll allow a mix of both quantitative and qualitative 

research methods to be used to gather data in innovative and dynamic ways. These types of 

research will help me to identify the needs, frustrations and emotions of an average runner 

with the current market of running applications.

[1] The Philosophy Foundation, “What is Philosophy?,” Philosophy-foundation.org, 2015. 
https://www.philosophy-foundation.org/what-is-philosophy
[2] Ajay, “Introduction to Epistemology, Ontology and Axiology in Philosophy,” Medium, 
Aug. 23, 2021. https://medium.com/@softdev_ajay/introduction-to-epistemology-
ontology-and-axiology-in-philosophy-5a2fc0b726ac
[3] University of Nottingham, “Understanding Pragmatic Research,” www.nottingham.ac.uk, 
2025. https://www.nottingham.ac.uk/helmopen/rlos/research-evidence-based-
practice/designing-research/types-of-study/understanding-pragmatic-
research/section03.html
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Search Tools
The main search tools that would be used for this research project are:

Databases•

UWTSD Library•

Google Scholar•

JSTOR•

Research databases are "organized collections of computerized information or data such as 
periodical articles, books, graphics and multimedia that can be searched to retrieve information" [1]. 
Although there is no set number of databases, most published work typically uses between 4 and 8 
databases.

The Databases that could be used for this project are:
Articles from academic journals•

Technical standards•

Market reports•

Reports from professional bodies•

Case studies and TED lectures•

Additionally, the UWTSD library, Google Scholar and JSTOR are all great search tools that can be 
used to provide high quality reliable information.

Search Strategies
The main search strategies that could be used for this project are:

Boolean search•

Keywords•

Concept maps•

A keyword is a word, that can be used like a hashtag on social media, that summarises and distills 
the meaning of a sentence by removing all superfluous words, to then be used in a search database, 
as defined in 'Unit 1 Topic 3 – Known Knowns'.

The keywords that have been selected for this project are:
Running OR Fitness•

Mobile App*•

Centralised App* OR Centralized App*•

API•

A concept map is "a diagram that depicts suggested relationships between concepts. It is a graphical 
tool that instructional designers, engineers, technical writers, and others use to organize and 
structure knowledge." A concept map provides more discipline, structure and form than a mind 
map, starting at the top of the page and working down, which can be useful when performing a 
literature review. "One thing that makes concept maps different than mind maps is that a topic can 
have multiple parents and children. That makes it ideal for modeling complex relationships between 
pieces of information" [2].

Using these search tools/strategies, sources 3-11 were identified. [3], [4], [5], [6], [7], [8], [9], [10], 
[11]

[1] M. Bonet, “LibGuides: Research Process: Research Databases,” pgcc.libguides.com, Jun. 06, 2022. 
https://pgcc.libguides.com/c.php?g=60038&p=385667
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https://pgcc.libguides.com/c.php?g=60038&p=385667
 [2] “Concept maps vs. mind maps,” Mind Mapping Software Blog, Nov. 04, 2016. 
https://mindmappingsoftwareblog.com/concept-maps-vs-mind-maps/
[3] C. H. Kao, C.-Y. Chang, and H. C. Jiau, “Towards cost-effective API deprecation: A win–win 
strategy for API developers and API users,” Information and software technology, vol. 142, Art. no. 
106746, 2022, doi: 10.1016/j.infsof.2021.106746.
[4] S. R. Stoyanov, L. Hides, D. J. Kavanagh, O. Zelenko, D. Tjondronegoro, and M. Mani, “Mobile App 
Rating Scale: a New Tool for Assessing the Quality of Health Mobile Apps,” JMIR mHealth and 
uHealth, vol. 3, no. 1, p. 27, Mar. 2015, doi: https://doi.org/10.2196/mhealth.3422. 
[5] S. P. Han, S. Park, and W. Oh, “Mobile App Analytics: A Multiple Discrete-Continuous Choice 
Framework,” MIS Quarterly, vol. 40, no. 4, pp. 983–1008, Apr. 2016, doi: 
https://doi.org/10.25300/misq/2016/40.4.09. 
[6] J. Bloch, “How to design a good API and why it matters,” Companion to the 21st ACM SIGPLAN 
conference on Object-oriented programming systems, languages, and applications - OOPSLA ’06, 
2006, doi: https://doi.org/10.1145/1176617.1176622. 
[7] M. Biehl, API Architecture. API-University Press, 2015. 
[8] D. Schuff and R. St. Louis, “Centralization vs. decentralization of application software,” 
Communications of the ACM, vol. 44, no. 6, pp. 88–94, Jun. 2001, doi: 
https://doi.org/10.1145/376134.376177. 
[9] D. Mourtzis, M. Doukas, and C. Vandera, “Smart mobile apps for supporting product design and 
decision-making in the era of mass customisation,” International Journal of Computer Integrated 
Manufacturing, vol. 30, no. 7, pp. 690–707, May 2016, doi: 
https://doi.org/10.1080/0951192x.2016.1187295. 
[10] T. Kostrubala, Joy of Running. 1978. 
[11] S. Brené, A. Bjørnebekk, E. Åberg, A. A. Mathé, L. Olson, and M. Werme, “Running is rewarding 
and antidepressive,” Physiology & Behavior, vol. 92, no. 1, pp. 136–140, Sep. 2007, doi: 
https://doi.org/10.1016/j.physbeh.2007.05.015. 
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Validity
Validity "denotes suitable and accurate measurements. For example, the valid instrument 
accomplishes a target accurately or without involving variable values. It makes sure the 
measurement needs" [2]

To enhance validity in research:
Clearly and precisely define the concepts that are being studied to remove any ambiguity in the 
understanding of what is being measured and assessed.

•

Use an appropriate sampling method in order to get a generalised representation of the entire 
population. For qualitative research, this could involve snowball or random sampling, and for 
quantitative research, this could include systematic, stratified or cluster sampling, depending on 
your population. These research methods are defined in 'Unit 2 Topic 2 - Finding a Needle in a 
Haystack'

•

Choose an appropriate research method that aligns with the research question and objectives, is 
suited to capture the relevant information, and has ben pilot tested to refine before the main 
research takes place. [1], [2, [5]

•

Reliability
Reliability "defines the scale about which the measurement done in same circumstances provide 
same result. In other way, reliability in research states that the outcome should be reliable with 
similar measurements when the study is replicated. For example, if an experiment produces same 
result every time then it is reliable" [2]

To enhance reliability in research:
Apply methods consistently by planning research methods carefully to carry out measurement in 
the same way.

•

Standardise the conditions of the research by keeping circumstanses for each measurement as 
constant and consistent as possible to reduce the effect of external factors causing variation in 
results. [1], [2, [5]

•

Generalisability
Generalisability is "the degree to which you can apply the results of your study to a broader context. 
Research results are considered generalisable when the findings can be applied to most contexts, 
most people, most of the time" [3]

To enhance generalisability in research:
Clearly define the population to establish what generalisations will be made•

Use random sampling to avoid sampling bias and ensure that the sample will be representative of 
the population, and therefore generalised.

•

Consider the sample size to ensure that it is large enough to support the generalisation being made. 
[3]

•

Ethical considerations
Ethical considerations are "a set of principles that guide your research designs and practices. 
Scientists and researchers must always adhere to a certain code of conduct when collecting data 
from people" [4]

To enhance ethical considerations in research:
Submit the research proposal to an institutional review board in order to gain ethical approval to 
begin collecting data, according to the approved procedures.

•

Ensure that all participants have given their informed consent, meaning they are aware of all 
aspects of the research before agreeing to continue.

•

Q1. Validity, reliability, generalisability and ethical 
considerations
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aspects of the research before agreeing to continue.
Ensure that all participants are aware that their participation is voluntary and are free to withdraw 
at any point without any obligation to continue.

•

Ensure that all data is kept confidential and anonymous. [4]•

[1] L. Leung, “Validity, Reliability, and Generalizability in Qualitative Research,” Journal of Family 
Medicine and Primary Care, vol. 4, no. 3, pp. 324–327, 2015, doi: 
https://doi.org/10.4103/2249-4863.161306.
[2] “Guide you How to write reliability and validity in research proposal?,” PHD Services. 
https://phdservices.org/how-to-write-reliability-and-validity-in-research-proposal/ 
[3] K. Nikolopoulou, “What Is Generalisability? | Definition & Examples,” Scribbr, 2022. 
https://www.scribbr.co.uk/bias-in-research/generalisability/
[4] P. Bhandari, “Ethical Considerations in Research | Types & Examples,” Scribbr, May 07, 2022. 
https://www.scribbr.co.uk/research-methods/ethical-considerations/
[5] F. Middleton, “Reliability Vs Validity in Research | Differences, Types & Examples,” Scribbr, May 
03, 2022. https://www.scribbr.co.uk/research-methods/reliability-or-validity/
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Research Strategies & Data Collection methods
As a pragmatic research philosophy has been selected, this allows the use of both qualitative and 
quantitative research to be done in order to gain an understanding on:
The features that a runner will want the most on a centralised running app•

The drawbacks they have with the current running apps•

How they would benefit from a centralised running app•

The average runner's habits, preferences and frustrations•

For quantitative research, I would use a questionnaire to collect measurable, quantifiable data from 
a sample of runners.

For qualitative research, I would use a series of interviews to collect expressive, verbose and higher 
quality data that is more open to interpretation, in order to dig deeper and explore findings from the 
quantitative data mentioned previously.

Pilot data collection method
Questionnaire for quantitative data collection:

Q2. Data collection methods
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This quantitative data research questionnaire was tested on a sample of 5 runners. The feedback is 
documented in the appendices.

The feedback highlighted:
Most runners use several apps•

Runners use different apps for a multitude of reasons•

Live run GPS tracking is typically the most important feature, with performance analytics and 
planning also being preferred features

•

The majority voted that it is frustrating to switch between multiple apps, and that a centralised 
running app is needed, with the majority also open to trying this type of app

•

A range of requests and concerns for this new app•

This questionnaire will now be rolled out to a far greater sample size in order to get a more balanced 
representation of the running population.
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Quantitative analysis
Quantitative analysis is typically used to either describe an argument or to make inferences from an 
argument, as stated in 'Unit 4 Topic 1 – It's all in the numbers'

Descriptive statistical analysis refers to "techniques that summarize a dataset’s main features" by 
breaking down the dataset, which could be either a sample or an entire population, into measures of 
central tendency, including mean, median & mode and measures of variability, including the 
standard deviation, variance, minimum and maximum. This process turns raw data into a 
summarized and meaningful source of information that can be used to describe trends and findings. 
[1]

Inferential statistical analysis "help you come to conclusions and make predictions based on your 
data" [2] by performing a series of hypothesis testing and regression analysis to help determine and 
prove whether an opinion that is stated in research is true or false. [3]

Qualitative analysis
Qualitative data analysis is "the process of gathering, organizing, and interpreting non-numerical 
data to uncover patterns, themes, and insights" [4], which includes methods such as grounded 
theory and content analysis.

Grounded theory is "a research method concerned with the generation of theory which is 
‘grounded’ in data that has been systematically collected and analysed." This theory is then used to 
"uncover such things as social relationships and behaviours of groups, known as social processes." 
[5]

Content analysis is "a research tool used to determine the presence of certain words, themes, or 
concepts within some given qualitative data (i.e. text)" allowing the researcher to quantify and 
analyse the meaning of qualitative data, such as searching for bias in a text article, and then 
interpret the messages within the text. [6]

[1] A. Hayes, “Descriptive statistics: Definition, overview, types, example,” Investopedia, Jun. 27, 
2024. https://www.investopedia.com/terms/d/descriptive_statistics.asp
[2] P. Bhandari, “Inferential Statistics | An Easy Introduction & Examples,” Scribbr, Jan. 18, 2023. 
https://www.scribbr.co.uk/stats/inferential-statistics-meaning/
[3] Oxford Brookes University, “Inferential statistics,” Oxford Brookes University, 2025. 
https://www.brookes.ac.uk/students/academic-development/maths-and-stats/statistics/inferential-
statistics
[4] T. Dye, “Qualitative Data Analysis: Step-by-Step Guide (Manual vs. Automatic),” Thematic, Feb. 
19, 2025. https://getthematic.com/insights/qualitative-data-analysis/
[5] H. Noble and G. Mitchell, “What is grounded theory?,” Evidence Based Nursing, vol. 19, no. 2, pp. 
34–35, Feb. 2016, doi: https://doi.org/10.1136/eb-2016-102306.
[6] Columbia University, “Content Analysis,” www.publichealth.columbia.edu, 2025. 
https://www.publichealth.columbia.edu/research/population-health-methods/content-analysis
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Topic 1: How innovation shapes the world

Section 1: Innovation is Everywhere

According to the Cambridge Dictionary, “Innovation is a new idea or method, or the use of 

new ideas and methods.”

List 5 things that would not have been around 10 years ago:

Generative AI•

Air Fryers•

5G•

Facial recognition on phones•

Deep fake technology•

Which invention do you think has had the biggest impact on the development of 

society? I think the invention that has had the biggest impact on society is the Smart phone, 

which was invented in 1994, as almost everyone will have one in their pocket at any given 

moment, and as it combines so many other inventions such as cameras, wireless 

communication and internet connection, electricity, semi-conductors & transistors, GPS etc. I 

also think this as so many modern businesses and industries will tailor their inventions, 

developments and advertisements/promotions to the usage of smart phones and social media.

Is innovation changing things for the better? Across the world, deaths from natural 

disasters fell to less than half over the last 100 years, women aged 30 have spent 7 years in 

education and the percentage of people living in extreme poverty has almost halved.

“We will never have a perfect world. But there’s no limit to the betterments we can attain if 

we continue to apply knowledge to enhance human flourishing” “Much suffering remains 

and tremendous peril, but ideas on how to reduce them have been voiced, and an infinite 

number of others are yet to be conceived.” – Steven Pinker, ‘Enlightenment Now’ (2019)

I still believe the invention with the biggest impact is the smart phone as it changed almost 

every single person’s everyday life and how they behave and act and live.

Section 2: The onward march of technology

The fourth industrial revolution is defined by Klaus Schwab, the founder and executive 

chairman of the World Economic Forum, in his book ‘The Fourth Industrial Revolution’ 

(2016).

Unit 1: What's the problem?
Wednesday, July 30, 2025 9:56 AM
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(2016).

The Fourth Industrial Revolution:

The advent of ‘Cyber-physical systems ’involving entirely new capabilities for people and 

machines.

•

Represents entirely new ways in which technology becomes embedded within societies and 

even our human bodies.

•

Examples include:

Genome editing○

Machine intelligence○

Breakthrough materials○

Cryptographic methods, such as blockchain○

•

Society becomes increasingly reliant on the trust of the security of technology.•

“There has never been a time of greater promise, or one of greater potential peril” – Klaus 

Schwab, 2016

•

•

The World Economic Forum has identified 6 technologies that will change our world:

Computing capabilities•

Big data•

Digital health•

The digitisation of matter•

The Internet of Things (IoT)•

Blockchain•

I think either computing capabilities or big data will have the biggest impact on my discipline 

area (software engineering) in the next 3-5 years, as sometimes code will be run on massive 

datasets so having greater computing capability will help, as well as big data collection 

increasing the size of the dataset.
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Section 3: Creativity and You

Do you consider yourself to be a creative person? Yes. As a software engineer, I must 

always be able to provide creative and innovative solutions to real world problems.

Creativity is a mindset. It is an identity that we hold about ourselves. Creativity is inherent 

within every single human and is within everything around us. Creativity is not limited to the 

outcome but is preset within the process to get to the outcome. It is creativity, not 

replication that will give us a competitive edge, making individuals indispensable and 

organisations sustainable. Creativity drives innovation, leading to new and unique ideas.

“Only 25 percent of individuals feel that they’re living up to their creative potential. That’s a 

lot of wasted talent.” – Kelley and Kelley, 2015.

“Picasso said that all children are born artists, the problem is to remain an artist as we 

grow” – Ken Robinson, 2006.

Creativity is important in my subject area as there are many ways to perform tasks with 

code, so creativity allows us to design innovative solutions to complex problems.

According to Descartes, the human mind can experience a variety of 6 basic passions:

Wonder – Response to something surprising, novel, unusual or extraordinary•

Desire – Future-oriented response to something perceived as good or as an evil•

Love – Response to considering something as good or beneficial for oneself•

Hatred – Response to considering something as bad or harmful to oneself•

Joy – Response to the thought of a present good or perfection, represented as one’s own•

Sadness – Response to the thought of a present evil or defect, represented as one’s own•
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•

•

Topic 2: How do you solve a problem?

Section 1: Why we all need to spend time being creative

Describe the last time you felt as though you were being creative. The last time I felt I was 

being creative was in work, when I was trying to adapt an existing code to work differently 

on a new system. It made me feel proud that I’d developed my coding skills to be able to 

adapt code to perform new tasks, as well as made me feel rewarded as I discovered that I’d 

written the original code in a way that was scalable and dynamic, so that it could be reused.

The BBC Arts Great British Creativity Test discovered that there are 3 main ways we use 

creativity as coping mechanisms to control our emotions:

A distraction tool by using creativity to avoid stress•

A contemplation tool by using creativity to give us the mind space to reassess problems•

A means of self-development to face challenges by building up self-esteem and confidence•

“Rather than hoping that creativity emerges over time, this might be the most effective 

starting point for any educational experience. After all, if students and academics within the 

academic community are confident in their creativity, resilience and wellbeing will 

undoubtedly follow. If creativity and wellbeing are fully developed, universities can perform 

more effectively as a power source for creativity and wellbeing in communities and 

society.” – University of Derby
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society.” – University of Derby

The importance of play:

Play leads to greater productivity, more creativity, greater health and happiness•

Learning/Educational games are becoming more popular as they lead to an increased 

overall mood and happiness level.

•

What is creative confidence? Why is it important for our wellbeing? Creative confidence is 

having the ability to think freely, without fear of shame, or fear of judgement, or fear of 

some sort.

What is self-efficacy? How does this tie in with creative confidence? Self-efficacy and 

creative confidence are one and the same thing. It’s having the ability to move through your 

emotions without lack of fear and lack of judgement.

How can we work on building our own creative confidence? The first step is to understand 

what your current belief systems are around creativity. What your current mindset is 

surrounding the way you view yourself. This is because we live who we believe we are. 

Often, we can get wrapped in our limiting stories, our limiting world views, and sneak into 

confirming our own identity, even if it’s one that limits us. Because we often create ceilings 

for ourselves, but these ceilings are often glass ceilings, that we can smash through at any 

moment, as long as we’re willing to be open-minded, curious, and accepting.
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Section 2: How your philosophy impacts your research

Philosophy is the study of knowledge and reality, and research is the action of making 

knowledge. The philosophy of research is split into three broad forms, called Ontology, 

Epistemology and Axiology.
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Section 3: Identify your research philosophy

In simple terms, research philosophy is an individual’s belief about the ways in which they 

will collect, analyse and use data for a project.

   Appendices - Supplementary Information Page 22    



I am most drawn to Critical Realism as I prefer an approach that is led by science and 

factrual knowledge, however I also like the option of the nuance that it does not require the 

restrictions of science to be proven, as that allows things to be open to interpretation and to 

the bigger picture.
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Topic 3: The known knowns

Section 1: Selecting an appropriate database

“There are known knowns. There are things we know we know; we also know there are 

known unknowns, that is to say, we know there are some things we do not know. But there 

are also unknown unknowns, the ones we don't know we don't know.” – Donald Rumsfeld
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What is a database? In research terminology, a database is any digital resource of 

information.

Section 2: Using Boolean search strategies for identifying research

Keywords – The core words that will make it easier for a computer to search for a question

Keywords should be:

Contained within speech marks if more than one word
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Contained within speech marks if more than one word•

Ended with a wildcard (*) if there are multiple variations of the word•

Combined using Boolean operators in order to narrow down searches•

Used to find new keywords to improve future searches•

Section 3: Develop a systematic approach to identifying themes for literature 

search

‘Analysis Paralysis’ is the practice of becoming stalled in the decision-making process in such 

a way that nothing is ever decided. This can be dispelled using a concept map.

A concept map is similar to a mind map; however, it starts with more discipline from the top 

of the page and works down, in order to in traduce structure and form.

A concept map should include:

Shapes for each concept to be written within•

Arrows to be used as directional pointers, showing the relationship, labelled with the 

directional relationship (the proposition), between the two concepts

•

Text used to label the concepts and arrows•

•

Topic 4: The problem is…

Section 1: Finding themes for your literature review

Crafting a research question:

Bring fresh ideas to the table

Needs to be problematic and inspiring○

•

Find nuance

The problem must have enough complexity so that a debate can be applied by the 

audience to answer

○

•

Contribute to wider society

Becomes the roadmap to the ability to contribute to the world○

•

Craft a thesis statement
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Craft a thesis statement

Describes the scope, purpose and direction of the essay○

•

Areas of focus for the research question:

Fresh thinking

Lack of current research○

•

Conflicting evidence

Differences in evidence○

Whether an idea succeeds or fails○

•

Converging evidence

When several evidence sources start to agree○

•

When does it end?

When material starts to repeat itself○

•

The research question should be:

Focused on a single issue•

Specific enough to be answered within the word count, yet complex enough to be answered 

without a simple trawl of the internet

•

Relevant to your chosen field•

Researchable using primary and secondary data collection•

•

Section 2: Developing a hypothesis

Think back to when you made a purchase of something valuable. What did you do before 

parting with your money? I weighed up the pros and cons of purchasing it. I also 

determined whether it was a ‘want’ or a ‘need’. I also compared to alternative products to 

see if there were any cheaper alternatives.

A hypothesis is a question that can be used to predict an outcome, by framing an answer 

with a question that can be tested. A good hypothesis should have a way of approval or 

rejection with a test, that answers positively or negatively.

Developing a research question:

Ask a question•

Base your research on your literature review•

Formulate your hypothesis
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Formulate your hypothesis•

Refine your hypothesis•

Phrasing your hypothesis:

Examples:
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Section 3: Using feedback to improve

How do you truly feel when you learn something new? I feel good that I have gained new 

knowledge and hope that it will be useful when applied in the future.

How do you truly feel when you’re told that you’re wrong? I feel a minor feeling of upset 

as I was wrong, however feel promise that I have now corrected my knowledge and again 

hope to use this tailored knowledge to future application.

Receiving feedback:

“Feedback can often challenge our opinions, our beliefs, our values. When those are all 

challenged our ego wants to step in and protect our worldview and protect our identity. It 

can have our nervous system feeling like this is a direct threat to our very existence. As 

human beings, we all have core needs of being seen and validated and heard. However, 

feedback is often framed in a way that is very unsupportive of this and can have us just 

feeling like it was more judgment and shame and guilt.”

Feedback can be positive or negative, meaning it could agree or disagree with your 

research. Developing the ability to respond to negative feedback is a core skill we all need to 

develop.

A bad response to feedback is “fight or flight” which would mean to disagree back or ignore 

it. Instead, we should “rest and digest” which means to see it from their perspective and 

understand their point of view.

Another bad response to feedback is to remove the “rear view” idea of looking back, 

refusing to look back and reflect on previous work. Instead, we should use this reflection to 

analyse past decisions and outcomes to “feed forward” into future work.

Not all feedback is good feedback. Excellence is not the opposite of failure. Excellence is a 

multidimensional achievement that is idiosyncratic: it is defined by the observer, and their 

observations may be wrong.

When reviewing feedback, we must be mindful that it is an opinion. It is a reaction to your 

work and is subject to misinterpretation in both directions.

Thank the person for feedback then (after some contemplation) ignore it if necessary, but 

extract the essence of what is being given, both the positive and negative – John Cleese
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Topic 1: Choosing the right approach
Section 1: Awareness of investigative approaches

Investigation approaches:

How an existing body of knowledge fits with reality1.
Reverse engineering an explanation of events based on personal observation2.
To judge the reality of the subject based on a probable outcome3.

Which approach did you take to your best past assignments? My investigation built an answer from 
existing evidence and then went on to show its use. This is a ‘Deductive Reasoning’ approach.

Reasoning approaches:

Inductive reasoning:

Unit 2: The worst possible idea
Friday, August 1, 2025 1:08 PM
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Inductive reasoning:

The mutual opposite of deduction•
Observe a pattern of ‘special cases’ and increase this to become a larger general principle, that can 
be applied universally to other phenomena we or the reader of our assignment have yet to see.

•

There are broadly 2 forms of arguments that our research will make, and they fall into wo categories 
of argument: logic and judgement.

Overview:
A goal of research is to present a way of informing our future belief going forward.•
Deductive arguments are where we take an existing view and show that it is still current.•
Inductive arguments are where we examine our observations and retro fit to an existing recognised 
work.

•

In cases where there is not a clear link between observation and theory, we can use our judgement 
to advise on what we think is the best fit to an observation made.

•
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to advise on what we think is the best fit to an observation made.

Section 2: Identifying the purpose and approach to your research

What is the purpose of your research? Research is a way of expressing interest in a phenomenon by 
reducing thoughts into a more manageable way and acts like a guiding star that can be referred to, 
to keep research on track.

Choose a broad topic that also triggers personal interest1.
Do some reading around the subject2.
Narrow down the thinking to a specific niche3.
Further specify research by narrowing down to a problem that can be seen practically or that can 
occur from a theoretical point of view

4.

To solve a problem, make sure the problem state:
Is specific•
Is clear•
Refers to the phenomenon•
Reflects the intervention in experimental research•
Notes the target group of part•

Also, dedicate time to curating the nature of the problem, then work out your research aim by 
reading around the subject, whilst narrowing down to a niche that you find interesting and has a 
challenging argument in the public domain.

How to develop a STRONG research question:

Choose a broad topic1.
Do some preliminary reading about the topic2.
Narrow down to a specific niche3.
Identify a research question4.
Write your research question5.

A good research question should be:

Focussed•
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Focussed•
Researchable•
Feasible•
Specific•
Complex enough•
Relevant•

Section 3: Compare and contrast quantitative and qualitative research methods

Quantitative research uses the testing of facts and figures. The conclusions are usually to confirm a 
closed question and leans towards a more logical argument. It may be framed by the sort of 
problems posed by ‘explanation and testing’

Qualitative research uses open-ended questions that are generally wordy in nature. There is a sense 
that the problem being addressed is more exploratory in nature. Conclusions tend to form from 
open-ended questioning. This method of research leans on abductive judgement argument.

What do you think is the predominant method of research in your subjects: quantitative or 
qualitative? I think the predominant method of research in my subjects of computing and software 
engineering is quantitative research, as it generally involves the use of measuring data such as code 
size, run time and performance metrics, as well as statistical analysis to analyse large datasets, 
identify patterns and draw conclusions about the effectiveness of a software development process. 
Software engineering is obviously a form of engineering, emphasising the use of measurement, 
experimentation and analysis.

Now think of the alternative method. What subjects would favour that sort of research? The 
subjects that would favour qualitative research methods are those that are more exploratory and 
open to interpretation, such as social sciences and marketing.
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It may be applicable to approach research with a combination of both quantitative and qualitative 
research

If the data is predominantly numerical, use quantitative○

If the data is predominantly wordy, use qualitative○

•

The method is also directed by the inductive, deductive and abductive reasoning•

In 100 words, describe why mixed method research is applicable or inapplicable for your subject:

Mixed method research is applicable for the subjects of computing and software engineering 
because it caters to quantitative research in terms of the use of measuring data such as code size, 
run time and performance metrics, as well as statistical analysis to analyse large datasets, identify 
patterns and draw conclusions about the effectiveness of a software development process, whereas 
it also caters to qualitative research in terms of the impact of software on human behaviour and the 
research into what the users might need to work efficiently on a new system.
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Topic 2: Finding a needle in a haystack
Section 1: Awareness of different research choices and data collection methods

Data is being collected around us everywhere and every day.

The Hawthorne Effect refers to Elton Mayo’s experiments which were conducted at the Hawthorne 
works in late 1920’s. Mayo realised that his experimental results were confounded by the 
participants’ awareness that they were being observed, making them act in an unnatural way as they 
were aware they were being watched. This is known as the Hawthorne effect. This means that if 
research is based on an overt observation of people, the data can be considered biased.

The most common data observation methods are:

Surveys

Collect data about opinions, behaviours, experiences and demographic characteristics by 
asking people directly

○

Questionnaires

Quantitative▪

Closed questions with multiple choice answers or rating scales▪

Collects data from many people and analyse the response statistically▪

○

Interviews

Qualitative▪

Allow answers to be given in own words▪

Follow up questions can be asked and explored in more depth▪

More time consuming and usually involves a smaller group of participants▪

○

•

Observations

Quantitative

Systematically measuring or counting specific events, behaviours or characteristics▪

Clear, objective rules to ensure the same things are counted▪

○

Qualitative

Taking detailed notes and writing rich descriptions of what is observed▪

○

Given an appreciation of the different approaches to data collection, can you think of a way 
of collecting data that would be appropriate for your next assignment? For my next 
assignment, I will collect data by performing both questionnaires and interviews as this will 
allow me to obtain both quantitative and qualitative data. As this assignment could be 
designing a system to be used in work, my research would be based on what is on the current 
system, problems with it, improvements that could be made, suggestions etc. This will also 
avoid the Hawthorne effect as no observations are being made, so participants will not be 
biased or unnatural in their response.

•
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Section 2: Develop appropriate sampling strategies to enhance validity, reliability and 
generalisability
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Section 3: Design a data collection method appropriate to investigate a given problem

Data collection procedures:

How will I define and measure variables?

Precisely define variables and their measurable indicators▪

Which events or actions will be counted?▪

What questions will be asked? What options will be offered?▪

Are there any abstract concepts being measured that need to be operationalised? 
Consider the validity and reliability of these measurements.

▪

○

How will I ensure my measurements are reliable and valid?

Reliability – Consistently reproducible results.▪

Validity – Actually measuring the concept you’re interested in.▪

For reliability and validity, the measurement materials should be thoroughly researched 
and carefully designed, ensuring that all steps are carried out in the same way for each 
participant.

▪

○
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participant.

How will I select and contact my sample?

How many participants do I need for an adequate sample size?▪

What inclusion and exclusion criteria will I use to identify eligible participants?▪

How will I contact the sample?▪

○

Take some time to critically analyse and evaluate the data collection plan for your research 
project. Remember to include the type of collection, size of sample, and how you would go about 
collecting the data.
I would go about collecting my data through a set of surveys as well as observations. The surveys 

will be performed in form of a questionnaire, as this will allow me to obtain a large set of 
quantitative data which can be analysed statistically. It is also quick to fill in, taking less time than an 
interview, so can obtain a far greater dataset than alternatively through this method. The 
observations will be qualitative observation, monitoring the current system, analysing how its used, 
as well as user’s behavioural trends, whilst making detailed notes and writing rich descriptions of 
what is observed. This could help to identify what is needed when designing a new system to be 
implemented for these users. The size of my sample will depend on how far across the company the 
new system will span and the number of users. It could only be used by users of the current system; 
however, it could also involve new users so I will have to identify that before performing my 
research. I would go about collecting my data by defining what variables I will measure and how I 
will measure them, whilst ensuring validity and reliability in all measurements by researching and 
designing my measurement materials as carefully and thoroughly as I can. As the company is a very 
large business, the research can be performed by sending surveys via email, as well as monitoring 
the usage of systems remotely, as most of my work is remote.

Topic 3: Now for the solutions
Section 1: Effective techniques for generating ideas

Take a few minutes and try to come up with as many uses for a house brick as possible. Build a 
house, build a wall, paper weight, doorstop, build a foundation, build a statue.
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Section 2: Effective techniques for identifying appropriate solutions
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Divergent thinking is valueless unless you can deliver on the ideas you have made. Use a convergent 
mindset to manage your ideas.

Take a moment to think of a famous person who you know is a divergent thinker. Albert Einstein, 
Steve Jobs, Leonardo Da Vinci

Section 3: Creating a problem definition

Gawain was not trying to dress suitably for his role; he was trying to dress in a universally 
‘professional’ attire.

   Appendices - Supplementary Information Page 43    



The Four W’s, which is used to get to the core problems of a situation:
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Critically evaluate a problem statement you have used, or will use, in an assignment. Remember 
to use the Four W’s. A problem statement that I will use in an assignment is “I have a problem that 
people who run require the use of countless apps and services on their phone to control, track, tailor 
and improve their running experience”. The solution would be to create and deliver a centralised 
running hub application, that will combine a user-friendly GUI, maps, health, calendar, nutrition, 
music, planning, social media and other activities, all in one location.
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music, planning, social media and other activities, all in one location.

Topic 4: Creating Value
Section 1: How value is created

“The cynic knows the price of everything and the value of nothing” - Oscar Wilde. What do you 
think this means? This refers to looking at value purely in terms of price/monetary value and has no 
reference to it’s value in terms of other metrics, such as sentimental value.
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The Triple Bottom Line

The Sustainable Agenda – 17 interlinked goals that are targets for a sustainable future for all people 
of the world:

No poverty•
Zero hunger•
Good health and well-being•
Quality education•
Gender equality•
Clean water and sanitation•
Affordable and clean energy•
Decent work and economic growth•
Industry, innovation and infrastructure•
Reduced inequalities•
Sustainable cities and communities•
Responsible consumption and production•
Climate action•
Life below water•
Life on land•
Peace, justice and strong institutions•
Partnerships for the goals•
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Enjoyment – He provides joy for Manchester United and England football fans.•

Economic – He provides economic value by his involvement with Manchester United, a massive 
worldwide company

•

Influence – He increased his influence by becoming a cult hero at Manchester United, and by his 
work to provide free school meals for children

•

Social – He provided happiness and relieved suffering from people in poverty by providing free 
school meals for children

•

Harmony – He provided equality and equity through his free school meals for all children•

Section 2: Identify attributes associated with change making and value creation

Over time, stuff begins 
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Over time, stuff begins 
to look tatty and 
unorganised. It can 
take a while to 
organise things and 
get them in tidy order; 
however they could 
become messy again 
very quickly when you 
or someone else 
disorganises them.

Entropy – The measure of disorder. We clean, organise and fix things only to discover that over time 
the things become unclean, disorganised and broken again.

Law – A rule that has been deducted from observation of a natural phenomenon and occurs when 
conditions are present.

Ashby’s Law of Requisite Variety:

In any complex organism, if there were more problems that attack it than potential solutions 
prepared potentially to fix it, it will ultimately die

SUCCESS FAILURE
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Section 3: Articulate how your solution or research will create value

Lackeus suggests that value for any project can be divided into five different dimensions: economic, 
enjoyment, influence, social and harmony. (Flower diagram)

Makiguchi’s approach is more spiritual, he argues that any project brings beauty, benefit and good. 
(Mountain diagram)

Cognitive dissonance – The uncomfortable state where both thoughts on either side of the 
argument, while inconsistent, are still considered to be true. 

How can two opposing arguments be simultaneously right? In essence, just because you do not 
agree with an idea does not make it wrong.
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Topic 1: The power of networks
Section 1: The power of networks

Take some time to reflect on what you already know about the importance of networks. A strong 
network around you provides opportunities to grow, as well as sources of help, with different 
relationships providing various strengths and assistance.

Think about the video you have just watched. What did the video tell you about the power of 
networks? They allow you to identify your strengths and weaknesses, and to work with people with 
different strengths and weaknesses. This allows you to share knowledge and skills, to encourage 
growth in both of you.

Types of networks:

Active networks

Latent networks

According to Willburn & Cullen (2014), the three qualities that make up a good network are that 
they are open, diverse and deep.

Unit 3: Making it happen
Friday, August 1, 2025 1:08 PM
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Section 2: Who’s at stake?

A stakeholder is “any group or individual who can affect or is affected by the achievement of the 
organisation’s objectives” - Freeman (2010)

The three distinct strategies for engaging stakeholders are:

Value creation for key stakeholders•
Harmonisation of all stakeholders•
Noble cause strategy•

Section 3: Map it out
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Topic 2: Show me the money!
Section 1: Sources of funding

Think of a time where you needed funding support. Who did you think to approach? Why 

did you choose them over someone else? I’m thinking of the time I wanted to purchase a 

car. thought to ask the bank, a finance broker and a family member. Ultimately, I chose to 

ask a family member as they had the cash available for me and would offer lower costs than 

the high interest fees of a bank/finance loan. We also have more trust in each other than 

the other options.
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Section 2: Adding value
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Benchmarking – “A benchmark is a standard measure or point of reference which things can be 
compared” - Oxford English Dictionary, 2021

Added Value – The positive results obtained from actions undertaken following benchmarking, or 
when compared to a ‘business as usual’ approach.

How does benefitting from a network connection fit in with adding value? Adding value and 
network connections are linked, as any network connections will be able to help with different tasks 
depending on their expertise, adding value to the outcome of these tasks. You can give or receive 
help, providing experience and opportunities, encouraging growth and improvement, therefore 
increasing value and worth.

Section 3: Crowdfunding

Crowdfunding – The process through which funds are raised for a project or by asking the broader 
public to contribute small amounts that aggregate to a large sum instead of approaching a small 
number of large investors.

Marketing material video:

Give your project a name•
Decide upon the objective of the funding campaign•
Choose a platform you are going to use to share your campaign•
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Topic 3: What’s the story!
Section 1: Using storytelling for engagement and persuasion

Storytelling can help us learn new skills that are important for developing meaningful connections. 
These skills include:

Reflection•
Empathy•
Creativity•

“Storytelling is the most powerful way to put ideas into the world” - Robert McKee

Now reflecting on your own life, what experiences have you had lately and how could you use 
them to create stories? How would you make these stories coherent and true to life? Can these 
experiences relate to a project idea you have in some way? Could you make a persuasive narrative 
for that project? When relating to a possible project idea, as an avid runner I have had a fair amount 
of running experiences. When trying to create a persuasive narrative, I could create a narrative 
where runners have far too many different apps, all doing similar or different purposes, having to 
switch between them all too often. Also having poor interfaces to plan, build and tailor running 
music playlists, which could be portrayed via storytelling by having a runner listening to music that's 
less suited to running. This could demonstrate a narrative where there is the need for a running 
’super app’ that can perform all these other apps functions and purposes in one centrally localised 
application.

Section 2: Developing self-confidence and authenticity
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Section 3: Delivering a kick-ass presentation
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Think of a time where you have had to present. How did it go? Compare this to a TED talk or a 
Dragon’s Den pitch. Are the elements discussed in this session present? Can you incorporate them 
into your presentations? I had to give a presentation when starting in my current job role in Tata 
Steel. I had to do my own research based on Tata’s production processes and procedures and 
present my findings to a panel of 3 experts who’d worked in the company for 60+ years in total. The 
presentation went very well, as I got the job and am still working in that role 2 years later. The 
elemens discussed are similar to a Dragon’s Den pitch, as they relate to what Tata’s product is, how 
it works, how it’s designed and made etc.
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Topic 4: Bringing your idea to life
Section 1: Prototype and test ideas

“Prototyping is the conversation you have with your ideas”. What do you think is meant by this 
statement? I think this means it is a conversation with you and thre ideas that you express within 
the prototype. You impose your ideas onto the prototype, which then responds by allowing you to 
see if they work or don’t work, and are good or bad ideas.

Prototyping is done to filter ideas, fix problems and focus on the best ideas.

Section 2: Thinking agile
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Think back to an assignment/task where you produced an end product. 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? I think back to an assignment where I had to write 
a series of codes to solve a series of problems. I used High-fidelity programming for some problems 
as I started writing the code immediately to solve the problem, allowing myself to interact, test and 
debug the code straight away to come up with the final solution. I also used Low-fidelity prototyping 
for the tougher problems. I’d start by drawing out a flowchart to show what the problem solution 
must require, allowing me to visualise the flow of the code, before I began writing it. I also used MVP 
by testing the code at certain stages as I was writing it, to constantly be fixing and making 
incremental and viable adjustments.
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Consider how you might create a prototype for your project and how you would test it. I would 
create a prototype for my running application by:

Determining what the app will need to do and contain•
Creating a ‘first draft’ app code•
Work through any errors and debug line-by-line to ensure the code does exactly what is required•
Test the product by having other users use the app and explore all functional possibilities •
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Topic 1: It’s all in the numbers
Section 1: The different sorts of quantitative analysis

Google ‘Quantitative Research of Software Engineering’:

Measurement•
Statistical Analysis•
Experimental Design•
Survey Research•
Observational Studies•

Section 2: Presenting data in charts and graphs

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? In research I’ve conducted, I have seen data displayed in  
many different graphs and charts, such as pie, bar, line and scatter charts. Charts make complex data 
and large volumes of data easier to read by allowing it to be visualised in a simple way, rather than 
displayed in a large table.

What graph or chart would be best to describe the correlation between academic success to 
students reading age results. A scatter graph would be best as they are helpful in identifying 
trends/relationships, and a line of best fit can be added to show this

Which graphs would you most likely use in your field of study and why? Again, I’d use a scatter 
graph as there can be lots of variables at play in software, and sometimes these variables must be 
plotted against each other.

Section 3: Using your data to tell a story

“The aim of art is to represent not the outward appearance of things, but their inward 
significance.” Is this something you agree with? Yes, as a lot of art has hidden, deeper meaning than 
meets the eye. It is the job of the artist to convey the inward significance through the art to the 
viewer.

Unit 4: What's the verdict
Friday, August 1, 2025 1:08 PM
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Topic 2: There’s a theme here
Section 1: Organising qualitative data

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? 

A researcher might use qualitative research methods when they need to explore things that are 
difficult to quantify with quantitative research, helping to understand how and why behind the 
research topic.

Advantages of qualitative research include:

Answers can be expressed in own words•
Answers will be more detailed and complex than quantitative•
Allows more context to be given•

Disadvantages of qualitative research include:

Research is more time consuming, therefore a smaller sample size•
Answers can be subject to bias•

Qualitative research is not always suitable for all research as some research, such as statistical 
analysis and hypotheses testing require quantitative research methods.

Qualitative research is limited by:

Lack of statistics•
Influence/Bias•
It can be difficult to interpret data•

Write out your plan on how you would organise your data. Firstly, I would arrange a series of focus 
groups and interviews. These meetings would be recorded with an audio recording device, such as a 
camera or a voice recorder. Then, after these arrangements have taken place, I would have to 
transcribe all of the conversations that were had, in order to prepare for analysis. I would also 
organise the audio files into backed-up file storage, to ensure that they are kept secure and safe. 
Then it would be time to read and interpret the data. This would be done by identifying themes or 
relationships, and breaking the data down by separating it into sub-sections and groups. The 
separated data would then be interpreted, so to analyse why the interviewee gave that response 
and to identify why certain trends take place. A report will then be written based on these 
interpretations and findings.
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Section 2: Applying techniques to identify patterns and themes

Write a couple of sentences describing what a theme or pattern is. A theme or pattern is a 
noticeable, recurring arrangement of results or answers that can be used to formulate a decision, 
outcome or discovery. For example, a pattern or trend in sales revenue could show a company 
whether their sales have increased, decreased, stayed constant, or had no correlation throughout a 
year.

Section 3: Using qualitative analysis software
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Topic 3: Succeed or fail

Section 1: Failure – Is this the end?

What does failure mean to you? What mistakes or failures have you made in the past that really 
set you back? Make some notes about what you learned from the experience, applying the growth 
mindset that Dweck discusses. Failure means to not succeed. However, failure isn’t necessarily a 
bad thing, as failure offers the chance to learn and grow and try again once you’ve improved. I failed 
my driving test twice due to silly errors. This really set me back as driving tests were expensive, and 
sometimes had a 4 or more week wait for another one. Applying the growth mindset that Dweck 
discusses, I realised that it wasn’t a complete failure, as I could try again. The 2 failed tests could’ve 
been viewed as “Not yet” implying that I was on a learning curve and would eventually succeed. This 
could be validated as my first test I had 2 major fault, then my second test I had 1 major fault, then 
finally on my third test I had 0 major faults. The failed tests provided me with experience and lessons 
to grow and learn from.

Section 2: Success and wellbeing

When I think of 
Cristiano Ronaldo, I 
think of an incredibly 
successful individual 
who has conquered 
football and is one of 
the most successful 
individuals of all time in 
his trade, football. He is 
incredibly, rich, famous 
and successful. In terms 
of wellbeing, he 
continues to operate at 
a high level at the age 
of 40, when most 
footballers typically 
retire in their mid-30’s, 
implying his high level 
of health, fitness and 
wellbeing
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Section 3: Success from failure

Can you think of someone famous or a personal acquaintance that seems to be successful from 
having been lucky? I think of Max Verstappen as having been lucky, winning his first Formula 1 title 
due to the rules being changed on the fly, allowing him to gain an advantage over Lewis Hamilton.

They are successful in 
their job. 
Their success is 
recognised by 
managers, co-workers, 
apprentices, 
contractors, third 
parties etc.
No, they are still 
successful in their own 
trade despite their lack 
of fame.
I thought of someone I 
work with that I deem 
to be a highly successful 
expert in their trade.
Success was achieved 
despite the lack of fame 
as the scale of the job 
they do is not on a 
globally renowned 
platform, such as 
football or movies or 
social media.

Topic 4: Sharing success
Section 1: Applying learning from your project

Take a moment to work out why you are studying. Why is it that you are setting yourself the hard 
work of creating your project or assignment? Can you think of one word that encapsulates all of 
this? I am studying to gain a degree, and to learn and improve my skills in the trade of software 
engineering. I am setting myself hard work and goals to push myself and to learn new skills, such as 
creating a project/assignment. One word that could encapsulate this is “growth” or “improvement”.
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Section 2: Developing an approach to showcase the outputs of your project

Section 3: Implementing an approach to showcase your project

What to consider when designing a poster:
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