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Mind  Map

How Innovation Shapes the World

Technological Advancements

Communication:
Innovations such as the internet, phones, and 5G have 
created a new world for people who wish to 
communicate close and far!

-

Globalisation has accelerated due to broad and seamless 
information flow. [1]

-

Healthcare: 
Breakthroughs like telemedicine, robotic 
surgery and AI diagnostics have 
improved patient outcomes.

-

Innovations extends life expectancy and 
enhances life quality. [2]

-

Transportation:
Autonomous vehicles and electric mobility are 
redefining movement.

-

High-speed rail and aerospace adventures facilitate 
global integration

-
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Technological innovation has become the core driver of 
modern progress. As new tools and systems emerge, 
industries adapt and evolve. This vastly spread impact varying 
from communication, to healthcare is reshaping not only how 
services are delivered, but also the way people live and work. 
[1]

Economic Transformation

Job Creation:

The rise of AI and machine learning is fostering the development of 
new skill-based roles, including AI ethics analysts, data engineers, and 
automation specialists.

•

The green energy sector is seeing a surge in demand for experts in AI-
driven energy optimisation and smart-grid systems.

•

[2]

Efficiency and productivity:
Automation and AI have become essential tools in 
boosting productivity across various industries. These 
technologies enhance resource allocation, minimise 
errors, and optimise workflows, leading to increased 
operational efficiency. From automated business 
processes to AI-powered decision-making systems, 
companies are leveraging intelligent algorithms to 
improve performance and reduce human intervention 
in repetitive tasks. AI-driven analytics also empower 
businesses to make data-informed decisions faster 
than ever before. [3]

Digital Economies:
The emergence of blockchain, e-commerce platforms, and AI-
powered financial systems is reshaping traditional business 
models.
AI-driven fraud detection systems enhance security in financial 
transactions, reducing cyber threats.

Innovation is a driving force behind economic growth, opening 
new markets and improving business efficiencies. While 
automation has raised concerns about job displacement, it has also 
led to the creation of higher-value employment opportunities, 
particularly in emerging digital economies. AI and machine learning 
play crucial roles in industries such as fintech, green energy, and 
cybersecurity, providing specialized career paths.. [2][3]

Social Evolution and Human Wellbeing

Medical advancements - AI Diagnostics, robotics in 
surgery

-

Educational Evolution - Online learning, AI Tutors-

Global Connectivity- Social Media, 
remote work culture

-

More general wellbeing resource 
to promote growth and support. 

-

Social Evolution has taken a massive jump in progress 
throughout the years. Society has become more unified 
and the innovations of our era have promoted growth 
and other ideas to create a more fortified society. [4][5]

Project Areas in Computer and Technology 
(Software, AI) (Project Idea)

AI driven predictive analytics - Machine learning 
applications.

-

Augmented Reality in education - Enhanced digital 
learning.

-

Bioinformatics - genetic sequencing and health 
monitoring increase.

- AI Generated Music & Art:
AI Powered tools like OpenAI Jukebox and DeepDream create 
unique music and digital paintings.

-

Machine learning algorithms analyse artistic styles and 
generate designs for formatting.

-

AI assists in designs for games, applications, branding and 
personalised content. The generative aspects can streamline 
the process of development significantly.

-

AI Driven space exploration:
AI helps with optimising satellite trajectory planning, 
planet mapping, and autonomous space probes.

-

NASA and private space agencies use AI to predict solar 
activity and improve spacecraft navigation.

-

Potential advancements include AI powered asteroid 
mining and interplanetary resource collection [6]

-

Computers and Technology has had major leaps with 
regards to innovation. This area of innovation is forever 
expanding and will determine how far we can get with 
regards to space travel, exploration and improving our 
own planet. This area is a fundamental area for 
progression if we wish to thrive.

Conclusion:

Technological innovation has significantly transformed industries and daily life, improving efficiency, 
economic opportunities, communication, and global connectivity. AI continues to push boundaries, 
reshaping traditional processes while fostering new creative and scientific possibilities. As we embrace 
AI’s ethical considerations and explore its full potential, future advancements promise even greater 
breakthroughs in fields such as education, healthcare, space exploration, and automation. While 
challenges such as bias in AI models and job displacement need addressing, responsible and adaptive 
integration of AI will ensure sustainable progress for future generations.
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Topic Question:

Aim For The Task

To investigate the role of artificial intelligence (AI) and machine learning (ML) in enhancing software 
development processes, focusing on efficiency, accuracy, and automation. This research aims to 
provide insights into how emerging AI technologies can transform traditional coding practices and 
improve overall software quality and delivery speed. [1]

Objectives For The Task:

To analyse existing AI-powered tools for software development, including automated coding 
assistants and debugging systems, in order to identify their capabilities and limitations in real 
world programming environments. [2]

1.

To evaluate the effectiveness of ML algorithms in detecting and resolving software bugs, 
measuring improvements in bug detection rates and reduction of debugging times.  [3]

2.

To explore how AI-driven automation improves productivity and software engineering workflows, 
by examining case studies and developer feedback. 

3.

To develop a conceptual framework for integrating AI into software development practices that 
addresses technical, organisational, and ethical factors. [3]

4.

To assess ethical concerns and challenges related to AI-generated code and autonomous software 
decision making, including issues of accountability and bias. [2]

5.

Research Philosophy:

For this study, the most suitable research philosophy is pragmatism, as it accommodates both 
quantitative (data-driven performance metrics) and qualitative (developer experiences with AI tools) 
research methods. Pragmatism supports the idea that research should focus on practical outcomes and 
applicability, making it ideal for examining AI’s role in software development. [4].

A mixed method approach enhances depth, capturing empirical evidence while considering human 
perspectives in adopting AI-powered tools. This allows for evaluating performance improvements while 
also addressing how software engineers adapt to AI-assisted coding environments.

Alternatively, positivism may be applicable if focusing solely on factual data, such as benchmarking AI 
models for code efficiency, error detection, and completion rates. Positivism relies on observable facts 
and statistical analysis, making it valuable for testing the reliability and accuracy of AI-driven solutions. 
[3].

+
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Search Tools and Research Strategy:

To effectively identify relevant research for this project, a combination of academic databases, web-
based platforms, and targeted search strategies has been used.

Search Tools and Databases:

Google Scholar – Helpful for scanning a wide range of academic literature, including citation 
tracking and related article suggestions. This proved useful for general research in many 
circumstances for myself.

1.

Codeless.co – An industry focused website that reviews the latest AI development tools, providing 
practical comparisons and forecasts [2].

2.

IEEE Xplore – A comprehensive source for peer reviewed literature on AI, ML, and software 
engineering. It supports research into automation techniques and benchmarking studies. This 
proved practical and fit for purpose for my research needs.

3.

Hostinger Tutorials – Offers feature overviews and practical use cases of AI coding tools from a 
developer’s point of view [4].

4.

Analytics Vidhya – Lists up to date AI code generators and their functions, including tools like 
Tabnine, GitHub Copilot , and Replit [5].

5.

Search Strategies:
Keyword Optimisation: Using specific terms such as "AI assisted software development", 
"machine learning in debugging" and "automated code generation" to refine search results.

1.

Citation Tracking: Following references in key research papers to extend the scope of sources.2.
Boolean Searches: Utilising operators (AND, OR, NOT) for precise filtering of relevant articles.3.

Ethical Considerations:

AI generated code and autonomous software decision making raise significant ethical concerns, 
including bias in AI models, accountability in automated decisions, and the potential displacement of 
human programmers. Addressing these challenges requires examining:

Bias in AI algorithms: Ensuring diversity in training datasets to prevent discriminatory outcomes. 
AI models trained on biased datasets risk producing results that reinforce existing inequalities, 
making fairness in algorithm design a critical concern.

1.

Accountability issues: Determining responsibility for AI-generated errors and ensuring 
transparency in AI-assisted decision-making processes. If AI autonomously writes faulty code or 
introduces vulnerabilities, accountability frameworks are needed to address liability and 
corrective actions.

2.

Security and reliability risks: AI-driven code generation may inadvertently introduce 
vulnerabilities, raising concerns about cybersecurity threats. Developers must assess AI-generated 
code rigorously to avoid unintended security risks.

3.

Regulatory frameworks: Evaluating existing policies governing AI deployment in software 
engineering and discussing potential ethical guidelines for responsible AI use. Government 
regulations and industry standards should address transparency, accountability, and ethical AI 
adoption.

4.
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Q1. Strategies to Enhance Validity, Reliability, Generalisability and Ethical Considerations
To ensure the study is valid, it will combine quantitative data like AI tool performance statistics with qualitative insights gathered 
from publicly available developer feedback, rather than conducting new interviews. This mixed approach helps confirm results and 
improve accuracy about AI’s role in software development [2]. Using both kinds of data lets the study balance measurable facts with 
real world opinions.
Reliability will be supported by using consistent methods for measuring AI tool performance and carefully reviewing existing 
qualitative data sources. The data collection tools will be tested multiple times during a solo pilot phase to catch any problems or 
inconsistencies early on [2]. This helps make sure the results are trustworthy and repeatable.
For generalisability, the study will analyse AI tool performance on a variety of publicly available codebases to reflect different 
programming environments, industries, and project sizes. However, some limitations remain since AI use and adoption can vary by 
company size, domain, and developer experience [1], [3].
Ethical concerns will focus on protecting privacy when using public data, ensuring transparency about AI tool limits, and addressing 
important issues like bias, accountability, and security risks in AI generated code. These challenges will be addressed by reviewing 
the diversity of AI training data and suggesting accountability frameworks that promote responsible use [4], [5].

Q2. Research Strategies and Pilot Data Collection Method
Since the study involves both quantitative and qualitative data, a mixed-method approach is still suitable.

Quantitative data will be collected by measuring AI tools performance on tasks like code completion speed, error detection, 
and debugging times using publicly available code and self-run experiments [2]. This will provide objective measures of how 
well the AI tools help in real coding situations.

•

Qualitative insights will be gathered by analysing existing developer feedback from online forums, technical blogs, and 
documentation rather than conducting new interviews. This approach helps capture real user experiences and opinions 
without needing to recruit participants [3].

•

A pilot study will be conducted individually by running AI-assisted coding tasks and tracking performance over a short period. This 
pilot will also be used to test and improve the clarity of any surveys or data collection tools used, ensuring the methods are effective 
before the main study begins [2].
This pilot phase will allow for refinement of methods and tools before the main study. The results from the pilot will be included in 
an appendix and referenced in the final report to explain any changes made.
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Q3. Types of Quantitative and Qualitative Analysis
For the quantitative part, the study will use statistics like average debugging time, tests 
comparing AI assisted coding to manual coding, and regression analysis to see how specific AI 
tool features affect bug detection success and overall coding efficiency [2].
For qualitative analysis, the focus will be on reviewing existing developer feedback from 
interviews, forums, and online discussions to identify common themes about the challenges, 
benefits, and changes developers experience when using AI tools. Software tools may be 
used to organize and code this information, helping to provide a deeper understanding of 
developers’ attitudes and workflows [3].
Combining these two types of analysis will give a more complete view of AI’s impact on 
software development, showing not only measurable improvements in performance but also 
important human factors like trust, usability, and workflow changes [1].
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Continue with questions next time!
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Section 2: 

I believe that computing capabilities will have the biggest impact on my area of discipline. As computing 
devices get more advanced, security measures will need to follow. New preventative methods will need 
to be taken.

Changemakers Topic 1
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A few months ago when I was building my PC, I was lacking a support bracket for my graphics card.

Since I was eager to get it done on the day, I improvised and shaped one myself using wood. It was a 
new skill acquired, and although there would have been other measures to get it done and look better. I 
thought I would give it a try and experiment.

Creativity is important in the field that I work in, as sometimes with development and security, you need 
to think outside the box to achieve what needs to be done. I have dabbled in creating a asset list and 
databases. Creativity is needed to shape and design the database to make is visually pleasing, 
professional and easy to read/implement.

   Changemakers Topic 1 Page 13    



I believe that science in some essence would be needed to support factors. Without factual theories 
proven by science. We would not be as advanced. 

Things are constantly adapting in our world and new ideas and creations are being brought to 

Changemakers Topic 2
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Things are constantly adapting in our world and new ideas and creations are being brought to 
surface. If we stuck to one traditional take on something, we would not be as nearly as developed as 
we are. Which reinforces the point of postmodernism.
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Pilot Study Feedback
A pilot study was conducted individually by running AI-assisted coding tasks on publicly available code samples. 
Performance metrics such as debugging time, error detection rates, and code completion speed were recorded. 
Additionally, draft survey questions and data collection tools were tested to ensure clarity and ease of use.
During this pilot phase, it was noted that some survey questions were unclear or too broad, which could lead to 
inconsistent responses. These questions were revised to be more specific and easier to understand. The performance 
measurement process was also adjusted to better capture subtle differences in AI tool effectiveness.
This pilot helped identify potential issues with the data collection methods and allowed for improvements before the full 
study begins. Incorporating these changes will enhance the reliability and validity of the results by ensuring that the 
tools are clear and effective for measuring AI-assisted software development.

For the Tutorial Activity answers, I have plotted various answers throughout this OneNote document 
in the 'Unit 1, Unit 2, Unit 4 Sections' Unit 3 was not required from the assignment task so I have left 
the answers out for the purpose of this assignment.
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