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This talk
Audience:   British Academy Early Career Researcher Network 
= “An inclusive, researcher-led network for UK-based early career researchers 
working in the humanities and social sciences”.
I.e. smart people, interested to hear about AI (as they choose to attend), but 
unlikely to be studying the technical details.

This talk:
• Does not assume any prior knowledge of AI.
• Will not cover technical details.
• Will try to focus on what may be of interest to the audience.
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What is AI Technically?
Artificial Intelligence (AI): methods for systems to perceive their environment, make 
decisions, and have the ability to learn and adapt over time. 
There are lots of very different approaches to AI.  





What is AI Technically?
Artificial Intelligence (AI): methods for systems to perceive their environment, make 
decisions, and have the ability to learn and adapt over time. 
There are lots of very different approaches to AI.  But in 2025 it really means…
Machine Learning (ML):  statistical algorithms that can learn patterns in data and 
generalise to unseen data without explicit instructions.  

Key ingredients of ML:
• Statistical Models which are 

formed by training on data
• Lots of computing power
• Large amounts of data



Why now?  Big Compute, big Data (and big money)

https://w
w

w
.dom

o.com
/learn/infographic/data-never-sleeps-12



https://medium.com/@lmpo/a-brief-history-of-ai-with-deep-learning-26f7948bc87b 

History of Machine Learning Models

https://medium.com/@lmpo/a-brief-history-of-ai-with-deep-learning-26f7948bc87b


Types of Machine Learning

Supervised Learning: identify patterns based on existing 
large labelled datasets.
May be used to solve e.g. Classification Problems: “Does 
this image of a lung have cancer?” 
(Based on this dataset of labelled images).

Unsupervised Learning: identify patterns in large  
unlabelled datasets (much harder).
May be used to solve e.g. Clustering Problems.  
“Can we split our customers into groups for marketing?” 
(Based on our records of their purchasing habits). 



Do be 
aware 
there is a 
LOT more 
machine 
learning 
out there!



Generative AI
Generative AI uses machine learning technology to 
create “new” content.  The most high-profile example 
is for text data via Large Language Models (LLMs).

There are also Generative AI systems to make images, video, 
music, voices, code and more!



How does an LLM work?
At its core an LLM is a machine learning model 
to predict the next work in a text, based on 
the words that came previously.  The model 
trained to recreate the patterns it has observed 
in the training data.  

E.g.  If we type “the cat sat on the” then 
a good prediction for the next word is “mat”.  

LLMs know this, not because they have been programmed about 
cats (or even about English grammar).  They know it because 
that phrase is used multiple times in the training data.



LLMs vs ChatBots vs AI Assistants

An LLM (e.g. GPT) generates new text 
based on the “context” (preceding text).
 

A ChatBot (e.g. ChatGPT) uses the LLM in a 
conversational interface, and fine tunes it 
for conversational norms (e.g. avoiding 
harmful content).
 

An AI Assistant integrates a ChatBot with 
other tools into a larger system.



• Automation of tasks
• Increased productivity
• Increased personalisation
• Optimisation of systems
• New scientific discoveries
• New artistic methods
• Promote new / better thinking

AI Opportunities
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AI Opportunities             AI Challenges

• Robustness
• Explainability
• Privacy Protection
• Governance
• Societal changes
• Misuse
• Inequality
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(Q) Do you really need AI? AI is great for spotting 
patterns that you cannot; but if you already 
know the patterns, then traditional digitalisation 
and automation may be what you need!  

Key questions for beginners in AI 1:



Key questions for beginners in AI 1:
(Q) Do you really need AI? AI is great for spotting 
patterns that you cannot; but if you already 
know the patterns, then traditional digitalisation 
and automation may be what you need!  

Assuming you need AI:  AI runs on data.  
(Q) Will you be able to use a pre-trained AI 
model, or will you train one on your own data?   
(Q) Do you have that data?  
(Q) Do you trust the quality of that data?



Important:  bias in data  bias in AI





Key questions for beginners in AI 2:
(Q) Is my AI model interpretable?  There are a wide variety of AI models out there, 
some can be interpreted by humans easier than others.  

There is a perceived trade-off between accuracy and interpretability of AI.



Key questions for beginners in AI 3:
(Q) Is an LLM the right AI tool for me?
If you have lots of labelled data and the you want to 
predict something from it, then probably not!  You want 
a traditional supervised machine learning tool instead 
(much cheaper and safer; maybe more interpretable).
  

If you do decide LLM, then remember that it is forming 
responses based on what is freely available online.
(Q) Is that ok for your use case?  Is the knowledge 
you need the AI to have already online?



Key questions for beginners in AI 4:
Assuming you have answered the above questions and decided an 
LLM is the right tool for you.

(Q) How to address the GDPR or other data security concerns 
around using an LLM on your data?
If you are using a free LLM and are showing it personal data, then 
you are probably not GDPR compliant!



CU Staff have Microsoft Copilot
All Coventry University staff now have access to Microsoft Copilot 
as part of our Microsoft licence.  You can access it here:
https://copilot.cloud.microsoft 
This can be used to create both text and images.  It can be asked 
to generate content with citations to sources.  We do not (yet) 
have student access, or integration with other university tools.

Find out what you 
can access via 
your university!

https://copilot.cloud.microsoft/




Do check the 
references!



Do check the 
references!

You can ask it to 
restrict to 
academic 
references, but it 
currently struggles 
with that request.



What is an AI Hallucination?
Basically, a hallucination is when the text 
generated by an LLM is false.  
Sidenote:  I really dislike the term “Hallucination”!  

The text generated is always statistically likely 
based on the training data.  It is astonishing that 
statistical likelihood takes us this far!  But it is not, 
and never can be, a guarantee of correctness.  
If you want AI that is guaranteed correct, then it 
cannot be solely machine learning based.  



Compared to this time last year:
• LLMs making far less hallucinations.
• But there are still hallucinations there, and they cannot be 

removed completely.
• It is now easier to identify hallucinations: request the sources of 

facts and then check them!  
• New tools being developed that focus LLMs on “high quality” or 

“user selected” data.  New tools that force LLMs to explain their 
reasoning. 

• Note that the LLM itself if rarely critical of its sources: you need 
to do that critical review!  



Key questions that beginners everyone 
should ask:

(Q) How will I judge whether my AI produced 
content is correct?  

(Q) What risk mitigations do I have in place for 
the cases where it is not correct?  



Generative AI can 
also be used to 
produce images!





This act of 
a human 
asking for 
edits to the 
AI content is 
becoming 
known as 
prompt 
engineering.



https://m
edium

.com
/the-m

odern-scientist/prom
pt-engineering-classification-of-

techniques-and-prom
pt-tuning-6d4247b9b64c 

https://medium.com/the-modern-scientist/prompt-engineering-classification-of-techniques-and-prompt-tuning-6d4247b9b64c
https://medium.com/the-modern-scientist/prompt-engineering-classification-of-techniques-and-prompt-tuning-6d4247b9b64c


How to improve 
LLM Output?
• Use the latest LLMs.
• Experiment with different LLMs.
• Experiment with prompt 

engineering techniques.
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How to improve 
LLM Output?
• Use the latest LLMs.
• Experiment with different LLMs.
• Experiment with prompt 

engineering techniques.

• Combine LLMs with other tools.
• Fine train or distil an LLM?
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EU Artificial Intelligence Act
• First comprehensive AI regulation in the world.
• Companies have to comply by 2026.  Takes a risk-based approach:



UK News
• AI growth zones. A streamlined planning process 

for hosting datacentres/ and link to clean energy.
• Embedding AI in the public sector.  

E.g. healthcare and education.

• Sovereign AI:  Ministers want to ensure that the UK is able to produce its own AI models:
• 20-fold increase in the amount of AI computing power under public control by 2030.  
• National data library, comprising state-controlled data, that will be made available to 

researchers and companies. 
• Cultural data library to be "copyright-cleared".

• Change the UK’s regime for copyright so it is "at least as competitive" as the EU's. Allowing 
the use of copyrighted material by AI firms provided they give copyright holders the ability 
to opt out of the trawling process. 



Science 
News



LLMs are getting larger
The size of an AI is commonly measured by the 
number of parameters in the underlying neural 
network. More parameters requires more data 
and more computation (thus more energy).
ChatGPT launched in 2022 using GPT 3 which 
had 175bn parameters.
They released GPT4 released in 2023.  Official 
number of parameters not disclosed but 
approximated at 1-2 trillion.
GPT4.5 released in Feb 2025.  Claimed to be 
10x larger still.



Is bigger always better?
GPT4 performed significantly
better than GPT3.

But many people have found
GPT4.5 underwhelming.

There are rumours that 
GPT5 is proving hard to train.

Even if the answer turns out to be yes: there are cost, sustainability 
and ethics reasons to try and reduce the size of models involved!



Training Data Shortage
If bigger = better then barrier is lack of training data. 

 



Training Data Shortage
If bigger = better then barrier is lack of training data. 

 
The assumption is they must use synthetic data i.e. data 
created for the task, most likely by AI itself.  
But not clear yet this will work.



DeepSeek
• Chinese based AI company.
• Their R1 model made the news in Jan:

• Performance similar to GPT4.
• Trained at a fraction of the cost.
• Available to users at a low cost.

• Possible controversies over training.
• Suggestion of security concerns.
• It is certainly trained to meet Chinese 

government political requirements.

• Models released fully 
open source.

• Academic papers on 
their methodology.



Chain-of-Thought (CoT) Models
OpenAI did release a new model in 2024:  GPT4-o1.  Rather than being larger 
that previous models it instead used a different chain-of-thought approach.
• Inspired by a 2022 paper by Google researchers that showed prompt 

engineering to have an LLM show its working rather than going directly to 
the answer improved quality on a range of tasks.

• The o1 model is trained to perform this chain-of-thought itself.  
• The internal chain is not trained for “policy compliance or user preferences”.
• The actual chain of thought is kept internal and not revealed.

• More expensive at inference time.  But much improved performance, 
particular on mathematics and logical reasoning tasks.

DeepSeek and Google have reasoning models now too!



Chain of Thought models 
have Hallucinations too!
CoT models are not immune to hallucination.  In 
fact, hallucinations can be even harder to catch as 
the explanations sounds so reasonable!
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have Hallucinations too!
CoT models are not immune to hallucination.  In 
fact, hallucinations can be even harder to catch as 
the explanations sounds so reasonable!

https://arxiv.org/abs/2503.08679 

https://arxiv.org/abs/2503.08679


Chain of Thought models 
have Hallucinations too!
CoT models are not immune to hallucination.  In 
fact, hallucinations can be even harder to catch as 
the explanations sounds so reasonable!

https://arxiv.org/abs/2503.08679 

Recent research 
shows the CoT does 
not always align to 
the calculation 
method; rather 
invented to align to 
an answer 
calculated 
otherwise.

https://www.anthropic.com/research/tracing-thoughts-language-model 

https://arxiv.org/abs/2503.08679
https://www.anthropic.com/research/tracing-thoughts-language-model


Anthropic LLM Explanation Method
• Inspired by neuroscience: see which neurons “firing” as queries answered.
• Technique only reveals a tiny fraction of what is going on, but enough for some 

fascinating insights.  E.g., LLM not thinking in any one language.



LLM web Integration, e.g. Deep Research
• New OpenAI tool.
• Powered by the o3 chain-of-thought model.
• It is given a prompt; it then searches the web for resources and studies 

these to produce the response.
• Aims to synthesise large amount of online knowledge on the topic.
• Takes a LOT more time to produce a response.
• Not really research as we understand the meaning of that word.
• Same issue of not being as critical as we may like on sources.
• And there are still hallucinations!
• But it’s impressive, and a sign of what might happen over coming years.



What are we likely to see more of in 2025?
Expect big noise in the news about:
• Generative AI images getting a lot better (see GPT-4o)
• Generative AI video develops (OpenAI released Sora in US).
• More AI integration into various larger systems.
Perhaps quieter but with impact in the long-run impact:
• More work on reasoning models.
• Work on interpretability in LLMs.
• Exploration of lower cost models.
• Increased use of AI in all research fields / industries.
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AI tools for researchers
Research Rabbit:  Visualise paper networks and get 
personalised digests of new papers relevant for you.
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AI tools for researchers
Research Rabbit:  Visualise paper networks and get 
personalised digests of new papers relevant for you.

Semantic Scholar:  TLDR paper summaries 
identifies the highly influential citations in a paper.

There are lots more and they are evolving all the time.  These will 
become part of the standard Researcher toolkit.



LLM tool to write Literature Review?  
As discussed earlier, a standard LLM cannot write a good literature 
review as it is not critical on its sources. 
Google NotebookLM is a Google Notebook with LLM integration.  
The LLM essentially takes the contents of the notebook as context.
So you can upload documents (e.g. MS Word, pdf) to the notebook 
and have the LLM generate text based “mainly” on these.
This can be useful in text analysis and literature review. But note 
the GDPR concerns, and wider ethics considerations!
(Q) Does your university have a policy on AI use for research yet? 
(Q) Does the journal you want to submit to? 











Reflection
• Researchers are not going to be replaced by AI anytime soon.
• But it is also likely these tools will have some impact.
• There is the potential for large productivity gains, but how to ensure 

quality remains high at the same time?  
• There is lots of guidance out there, but few clear rules for researchers.
• Community standards are evolving.
• The impact on AI on the society of researchers should be a fascinating 

study for social scientists!



AI research must be interdisciplinary
• Much AI is designed to interact with humans in specific 

application domains:  to research properly we need 
o expertise in the underlying AI; 
o expertise in humans; 
o and expertise in the domain.  

• AI is throwing up new ethical considerations with no legal or 
obvious answers – we should engage with these questions as 
research.

• Huge opportunities for researchers in all disciplines!



What I usually use…
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