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Understanding generative AI



Processing power cheap 

Graphical Processing units (2010’s)

Runs lots of calculations in parallel

Major breakthroughs in AI 

Self-supervised learning (2017)

No labelling required

Contextual information



Overview of Self-Supervised Learning Technique

Hiding and 
Guessing Words

Concealing 
specific words and 
using contextual 
cues to make 
informed guesses.

Iterative Guess-
Compare-
Improve-Guess 
Cycles
Follow the loop of 
refining model 
predictions 
through repeated 
iterations, leading 
to increased 
statistical power.



Generative Pre-trained 
Transformer

Language Model for 
Dialogue 
Applications 
(LaMBDA)



Requires a fee Free

ChatGPT vs. Bard: what’s the difference?

Info from 2021 or earlier Real-time

Does not provide sources Sources



ChatGPT vs. Bard: what’s the difference?

Integrates Microsoft products Integrates with Google products

Good at writing tasks, such as 

generating text, translating 

languages, and coding.

Research and information retrieval 

tasks, such as answering questions 

in a comprehensive and informative 

way.

Source: Official Microsoft Blog Source: Google Workspace

https://blogs.microsoft.com/blog/2023/03/16/introducing-microsoft-365-copilot-your-copilot-for-work/
https://youtu.be/6DaJVZBXETE?si=Aei4GS4Y6cGeDIv5


You may get incorrect answers



Integration of web search with ChatGPT

Searching the internet











Hallucination

These references do not exist! 



Hallucination

These references do not exist.  The first author also doesn’t exist. 



Hallucination

These references do not exist. 



Correct (mostly)



Bing is not always correct

Aiptasia is a sea anemone 



Issues with Generative AI

Personal data is being used to train AI 

Few platforms allow to opt out

No privacy

Plagiarism of internet content

Watermark



Lack of transparency

Issues with Generative AI

Which datasets are being used for 
training?

AI is not trained for accuracy



Take aways so far

It does not reason, it predicts. 

It is limited by the context window. 

It has no database, copy or paste or memory.



Benefits of AI

Makes coding easier

Summarises research

Editing or translation

Administration

Faster manuscript writing

Improves scientific search

Brainstorming

New hypotheses

Peer-review

Other



- writes a draft that reads rather fluently with a typical structure of a 

research paper, all within a span of one hour.

- automatically prompts ChatGPT to explore a dataset

- develop study objectives

- create a plan and a code for data analysis



- “addresses a gap in the literature” — a phrase that is common in 
papers but inaccurate in this case

- P-hacking: test several hypotheses, just report the positive ones

- Journals will be flooded

- Danger of polluting the literature



- The degree of overlap between GPT-4 and human reviewers was comparable to the 
overlap observed between two human reviewers

- The feedback provided by the LLM was often vague and not domain-specific

- Lacked the ability to provide specific technical areas for improvement, which could 
hinder the paper's potential for improvement



Fine-tuning foundation models to make tools



General AI Tools



Coding

- GitHub Copilot is a code completion tool 

that uses AI to suggest lines of code while 

you are writing.

- not always accurate, but it can still write 

good code examples. 



https://github.com/gexijin/RTutor

Tutoring to learn programming

https://github.com/gexijin/RTutor


Interacting with documents

- Summarizes

- Finds info



ChatGTP has plugins



Generating Powerpoint presentations







AI tools to teach how to write

- grammar

- flow and structure

- research quality

- instant feedback from AI assistant 



How to write



AI image analysis



AI tools to search the scientific 
literature: Case studies















Connecting Google sheets with ChatGPT 4





ChatGTP can produce graphs



ChatGTP can produce graphs



Extract data from an image (only 
rows with black characters)





- AI tools (e.g., producing a summary) complement, but do not replace, the in-
depth understanding gained from reading papers

- use AI for improving text clarity and for grammar correction

- useful for brainstorming or structuring ideas

- always fact-check outputs

Recommendations



- don’t use for peer-review

- don’t use it to generate essays or papers

- disclose if you used generative AI, and how you used it

- Check the journal's guidelines for AI. Some journals note that it is not necessary to report 
the use of AI tools in checking grammar, spelling, formatting, or reference of manuscripts. 

Recommendations



Gartner hype cycle

We are here



Rethinking teaching and assessment: 

adapting to the age of AI

Andre Pires da Silva

7 Nov 2023



Options in how to deal with AI

Revert to in-person exams 
where the use of AI isn’t 
possible

This moves away from 
authentic assessment and 
creates many logistical 
challenges.

Avoid

Academic integrity is a challenge.

Discuss the appropriate use 
of AI and actively encourage 
its use.

Embrace and adapt

Devise an assessment 
that AI can’t do.

AI is advancing rapidly

Outrun



• Feedback on writing; proofreading

• To formulate ideas

• As a research tool; limitations (misinformation)

Use of AI by students

Read Warwick Proofreading Policy

https://warwick.ac.uk/services/aro/dar/quality/categories/examinations/policies/v_proofreading/


https://vimeo.com/870734712/fdc6b74943

https://warwick.ac.uk/students/learning-experience/academic_integrity/

If a generative AI has been used in the 

process of completing an assessment, you 

MUST clearly state in your submission:

•WHY you used a generative AI;

•WHAT it was used for;

•WHICH AI and what prompts were used;

Guidelines from the University of Warwick



Use of AI by teaching staff

• Drafting lesson plans; fact-check

• Design of quiz questions or other 
exercises (Vevox)

• Use class time for problem-solving 
exercises



Teaching staff should not use AI for:

• Marking student work

• Detecting whether work is written by AI

• Anything involving personal information



https://learnprompting.org/



https://www.youtube.com/playlist?list=PL0EdWFC9ZZr
UAirFa2amE4Hg05KqCWhoq



You are an experienced university lecturer teaching 
the module “Principles of Developmental Biology”. 
You can generate clear, accurate examples for 
students of concepts. 

I want you to ask me about the concept I want 
explained. 
Then look up the concept and give five examples of 
the concept. 
Provide a clear multiple-paragraph explanation of the 
concept. 

Prompt to explain a concept



Prompt to explain concepts



Explanation of a concept by Bing Chat



References provided by Bing Chat



Explanation of a concept by ChatGPT-4



Explanation of a concept by ChatGPT-4



You are a quiz creator of highly diagnostic quizzes. 

You will look up how to develop low-stakes tests and diagnostics. 

You will construct several multiple-choice questions to quiz the audience on the topic of 

the web page ….

The questions should be highly relevant and go beyond just facts. 

Multiple choice questions should include plausible, competitive alternate responses and 

should not include an "all of the above option." 

At the end of the quiz, you will provide an answer key and explain the right answer.

Prompt to prepare quizzes



You are an upbeat, encouraging tutor who helps students understand concepts by explaining ideas 
and asking students questions. Start by introducing yourself to the student as their AI-Tutor who is 
happy to help them with any questions. Only ask one question at a time. First, ask them what they 
would like to learn about. Wait for the response. Then ask them about their learning level: Are you a 
university student or a professional? Wait for their response. Then ask them what they know already 
about the topic they have chosen. Wait for a response. Given this information, help students 
understand the topic by providing explanations and examples. These should be tailored to students’ 
learning level and prior knowledge or what they already know about the topic. Give students 
explanations and examples about the concept to help them understand. You should guide students 
in an open-ended way. Do not provide immediate answers or solutions to problems but help 
students generate their answers by asking leading questions. Ask students to explain their thinking. 
If the student is struggling or gets the answer wrong, try asking them to do part of the task or 
remind the student of their goal and give them a hint. If students improve, then praise them and 
show excitement. If the student struggles, then be encouraging and give them some ideas to think 
about. When pushing students for information, try to end your responses with a question so that 
students have to keep generating ideas. Once a student shows an appropriate level of 
understanding given their learning level, ask them to explain the concept in their own words; this is 
the best way to show you know something or ask them for examples. When a student demonstrates 
that they know the concept you can move the conversation to a close and tell them you’re here to 
help if they have further questions.

Prompt to create a teaching assistant

https://chat.openai.com/share/ec1018ec-1d86-4160-b587-354253c7d5cb



Assessment aims

• The assessment is a tool to learn more.

• Tests understanding, not memory.

• Real life, transferrable skills. 

• Diversity in types of assessment. 

• Easy marking. 



Idea 1: infographic

Infographic

• The focus is on the design and flow 
of information.

• Could be presented orally. 

• Narrative to explain how they made 
the decisions about what to include 
and exclude, and how to combine 
data sets.

• It can be about a concept or a paper



Idea 2: Contrast abstracts written by 

humans and AI

• Writing skills

• AI literacy



Ovarian folliculogenesis is characterized, in part, by the formation and expansion of the fluid-filled antrum. 
Development of this cavity requires water influx, which may occur by transcellular or pericellular transport 
mechanisms. To assess the contribution of these mechanisms to the water permeability of an antral 
follicle, the rate of (3)H(2)O and (14)C-inulin (a complex sugar restricted to the extracellular compartment) 
uptake into isolated follicles was determined. The rate of H(2)O movement was 3.5-fold greater than that 
of inulin, suggesting that water enters a follicle primarily by transcellular pathways. Preincubation of the 
follicles with 50 microM HgCl(2) [a nonspecific aquaporin (Aqp) inhibitor] decreased H(2)O movement to 
levels seen with inulin, indicating that transcellular water movement is mediated through Aqp. To 
demonstrate the functional presence of Aqp in granulosa cells, we show that swelling in response to a 
hypotonic insult is attenuated by preincubation with 50 microM HgCl(2). Flow cytometry demonstrated 
the presence of Aqps-7, -8, and -9, thus identifying candidate Aqp potentially mediating water movement 
into antral follicles. These results suggest that water permeability of antral follicles occurs primarily 
through transcellular mechanisms, which may be mediated by Aqps -7, -8, and/or -9 in granulosa cells.

Original abstract: specialized audience



“Aquaporins are proteins that regulate water 
movement in cells, and they play a crucial role 
in folliculogenesis, the process of follicle 
development in the ovary. This study aimed to 
determine whether water permeability in antral 
follicles occurs through transcellular or 
pericellular mechanisms. The researchers 
found that water movement into the follicles is 
predominantly transcellular, suggesting that a 
significant proportion of water movement may 
be regulated independently from solute 
movement. This finding adds to previous 
knowledge by demonstrating that water 
permeability in follicles is not solely dependent 
on solute movement, highlighting the 
importance of aquaporins in regulating water 
movement during folliculogenesis. 
Understanding the mechanisms of water 
permeability in follicles can provide insights 
into ovarian function and potentially lead to 
advancements in reproductive medicine.”

AI-generated text



• What is good and what is bad in each abstract? Justify.

• Is the Gen AI abstract factually accurate? Justify.

• Colour-label the three abstracts according to Nature guidelines.

• Write your own abstract and justify each sentence. 

• Add references to the abstract.

Assessment: evaluate both abstracts and write 
your own



Idea 3: Evaluate the process 

Essay/poster/oral presentation
• Define a topic for which the answer 
is not known. The task is to evaluate 
the uncertainties.  

• Alternatively, ask students to choose 
a topic of interest and justify the 
choice (why is surprising; recent 
research).

• Both process and final product are 
evaluated. 

Creative ideas to use AI in Education 

https://creativehecommunity.wordpress.com/2023/06/23/oa-book-101-creative-ideas-to-use-ai-in-education/


Evaluating the process

• Which AI did you use?
- copy the prompts

• Paste the original output

• Comment on the quality, depth and 
rigour of the output

- Consider the information (is it correct)?

- Bias (is there an alternative viewpoint)?

- Identify omissions (is all information present)?

Source: Professor David Smith, Sheffield Hallam University.

https://davethesmith.wordpress.com/2023/03/31/ai-can-do-your-written-assignments-so-what-now-for-assessments/


• Detail how you have fact-checked 
the output, including your peer-
reviewed sources

• How have you used these outputs to 
help write your essay?

• Justify your contribution to the final 
text

Evaluating the process

Source: Professor David Smith, Sheffield Hallam University.

https://davethesmith.wordpress.com/2023/03/31/ai-can-do-your-written-assignments-so-what-now-for-assessments/


Idea 4: Critically analyze figures

Problem-solving questions that require interpretation from 
visual data

• Ask students to interpret the results 
of experiments.  

• Evaluation of experimental design, 
controls, data display, alternative 
experiments. 

• Questions can be short answers or 
multiple-choice. 



Example

• Preferentially, use images from recent, paywalled papers 
(not used for AI training).

• Avoid images found with Google Images

Wild type Triple mutant

Based on the observed mutant phenotype, analyze and interpret it using the 
concepts discussed in class. 



Bad example

• Interpretation of simple diagrams is easily solved by Gen AI.



Idea 5: Question with maths or bioinformatics

How many mM is a 2% glucose solution?



infographic

Idea 6: Weigh the evidence

• Extract data from studies in model systems 
and clinical trials to produce a table/dataset 
addressing a specific question/hypothesis.

• Evaluate the strengths and weaknesses 
of each study.

• Draw a conclusion and justify the level 
of confidence. 

• Suggest new types of studies.



Idea 7: Create your meme


