
Mike Sharples

Institute of Educational Technology 
The Open University

www.mikesharples.org

Generative AI and Education
Opportunities and Issues

@sharplm

@sharplem.bsky.social



PhD in generative AI and 

education from Edinburgh 

University Department of 

Artificial Intelligence, 1984

Research and innovation 

on educational technology

Now returned to generative 

AI - developing policy and 

practice

My background in AI and education



What has changed?

From rule-based “symbolic” AI to 

“neural network” generative AI.

From 10 years to design an AI 

tutoring system to 10 minutes!

From highly specialised teaching, to 

personalized tutoring on any topic.

From institutional “intelligent tutoring 

systems” to free creative assistants.

From expensive “expert systems” for 

businesses to household AI products

A new era of consumer AI



What is generative AI?



ChatGPT
Large Language Model from OpenAI

Highly-trained text completer and style 

copier 

It can generate up to 100,000 words 

(300 pages)

It can write in any style in multiple 

languages

It can be given a direct instruction

It can engage in conversation

It can interpret text and images

It is a general-purpose language tool



https://towardsdatascience.com/gpt-4-vs-chatgpt-an-exploration-of-training-
performance-capabilities-and-limitations-35c990c133c5

How GPT is trained

1. GPT is trained on a vast amount of internet data 

(13 trillion “tokens”) to predict future words, e.g. 

“The capital of Chile is…” 

2. GPT is “fine-tuned” to answer questions by 

giving it example prompts and responses. 

Prompt: “What is the capital of  Ukraine?” 

Response: “Kyiv”.

3. GPT is optimized through “reinforcement learning 

from human feedback” (RLHF) by giving sample 

GPT responses to humans and asking them to 

rate these as acceptable or not.





Read the handwriting

Understand the visual content and 

purpose of the diagram

Interpret each image

Understand the text and images in 

context

Explain each part of the diagram

Select the elements to simplify

Design a simplified diagram

“Please explain this diagram then create a simplified version of it”



ChatGPT 4.0



ChatGPT 4.0



4.

Inquiry Learning: The diagram illustrates a 
process of learning that involves asking 
questions, collecting evidence, and analyzing 
results, which is a key component of 
constructivist learning theories.

ChatGPT 4.0







Other AI generators

Language models

GPT-4 from OpenAI – powerful, multimedia, 100,000 word context window, free with 

Microsoft CoPilot, being integrated into Microsoft Office tools

Gemini 1.5 from Google – multimedia, reasoning and problem solving, free with Bard chat 

LLaMA 2 from Meta – open source, 20 languages, small, simple, free, efficient

Claude-3 from Anthropic – trained on ethical principles, 200,000 words. Sonnet version 

free on claude.ai

Ernie from Baidu & Qwen from Alibaba – English/Chinese

Perplexity.AI – AI-driven search engine 

Image generators

DALL-E 3 from OpenAI, Midjourney, Stable Diffusion – free, open source

Video generators

Runway, Kling

Plus: computer code, voice, music, specialist (e.g., BloombergGPT)

Adobe Firefly

Images: FLUX and Lora
Video: Kling



Open-source language 

models

Free and open access to pre-trained 

GenAI models

Can choose from a variety of models

Can run the model on a local computer

No user data is sent outside

Can inspect and extend the model

Join a community of open-source 

developers

Some open models have fewer 

constraints and safety checks 

Build safe and secure educational tools 

on open-source foundation models

https://chat.mistral.ai/chat

Le Chat

from Mistral

https://huggingface.co/chat/

HuggingChat

from Hugging Face



Generative AI and

education



Generative AI is an “arrival technology”*

Unplanned

Imposed on education

Led by students – exploited by startup companies

Hugely disruptive

Can harm education if it is not well managed

Institutions are struggling to cope

*Klopfer, Eric, Justin Reich, Hal Abelson, and Cynthia Breazeal. 2024. “Generative AI and K-12 Education: An MIT Perspective.” An 
MIT Exploration of Generative AI, March. https://doi.org/10.21428/e4baedd9.81164b06.



You are a student on a Master of 
Education course. Write a high 
quality 500 word essay on A 
Critique of Learning Styles. The 
essay should include academic 
references and evidence from 
research studies. It should begin 
"The construct of 'learning 
styles' is problematic because"

A Critique of Learning Styles

The construct of 'learning styles' is problematic because it assumes that learners have distinct and consistent preferences for acquiring and processing information. This idea 

has gained popularity among educators and trainers, but there is little evidence to support the existence of such a fixed and reliable construct. Furthermore, promoting the 

use of learning styles in education may lead to harmful practices and prevent learners from developing skills and abilities that are essential for success in the 21st century.

One of the main issues with the concept of learning styles is the lack of empirical evidence to support it. A systematic review of studies investigating the relationship between 

learning styles and academic achievement found little to no evidence of a correlation between the two (Pashler et al., 2008). In fact, the review concluded that teaching 

according to learning styles might actually be detrimental to learning outcomes. Similarly, a recent meta-analysis of studies exploring the effectiveness of learning styles 

interventions also found little support for the idea (Rohrer & Pashler, 2012). The lack of empirical support for the concept of learning styles undermines the notion that 

individuals have consistent and reliable preferences for acquiring and processing information.

Another problem with the use of learning styles in education is that it may encourage fixed mindsets and discourage the development of essential skills and abilities. 

According to the theory of growth mindsets, learners who believe that their intelligence and abilities are malleable are more likely to embrace challenges, persist in the face 

of setbacks, and ultimately achieve higher levels of success (Dweck, 2006). In contrast, the use of learning styles may encourage learners to see their abilities as fixed and 

unchangeable, leading to a belief that they are limited in their capacity to learn in certain ways. This can be particularly damaging for learners who may not have been 

exposed to certain ways of learning or who may have been discouraged from pursuing certain subjects or activities due to their perceived learning style.

Finally, the use of learning styles in education may lead to harmful practices such as tracking and labeling students. In tracking, learners are sorted into groups based on their 

perceived learning style, which can reinforce stereotypes and limit opportunities for growth and exploration (Gurung, 2004). Labeling students according to their learning 

style can also be harmful, as it may encourage teachers and learners to focus on weaknesses rather than strengths and may stigmatize learners who do not fit neatly into a 

particular category.

In conclusion, the construct of learning styles is problematic because it lacks empirical support, may discourage the development of essential skills and abilities, and can lead 

to harmful educational practices such as tracking and labeling. As educators, it is important to recognize the limitations of learning styles and instead focus on evidence-

based practices that promote learning and growth for all learners, regardless of their perceived learning style.

References:

Dweck, C. (2006). Mindset: The new psychology of success. Random House.

Gurung, R. (2004). Black and white thinking about learning styles: A response to the Journal of College Reading and Learning. Journal of College Reading and Learning, 34(2), 

7-17.

Pashler, H., McDaniel, M., Rohrer, D., & Bjork, R. (2008). Learning styles: Concepts and evidence. Psychological Science in the Public Interest, 9(3), 105-119.

Rohrer, D., & Pashler, H. (2012). Learning styles: Where's the evidence? Medical Education, 46(7), 634-635.



A Critique of Learning Styles

The construct of 'learning styles' is problematic because it assumes that learners have distinct and consistent preferences for acquiring and processing information. This idea has gained 

popularity among educators and trainers, but there is little evidence to support the existence of such a fixed and reliable construct. Furthermore, promoting the use of learning styles in 

education may lead to harmful practices and prevent learners from developing skills and abilities that are essential for success in the 21st century.

One of the main issues with the concept of learning styles is the lack of empirical evidence to support it. A systematic review of studies investigating the relationship between learning 

styles and academic achievement found little to no evidence of a correlation between the two (Pashler et al., 2008). In fact, the review concluded that teaching according to learning styles 

might actually be detrimental to learning outcomes. Similarly, a recent meta-analysis of studies exploring the effectiveness of learning styles interventions also found little support for the 

idea (Rohrer & Pashler, 2012). The lack of empirical support for the concept of learning styles undermines the notion that individuals have consistent and reliable preferences for acquiring 

and processing information.

Another problem with the use of learning styles in education is that it may encourage fixed mindsets and discourage the development of essential skills and abilities. According to the 

theory of growth mindsets, learners who believe that their intelligence and abilities are malleable are more likely to embrace challenges, persist in the face of setbacks, and ultimately 

achieve higher levels of success (Dweck, 2006). In contrast, the use of learning styles may encourage learners to see their abilities as fixed and unchangeable, leading to a belief that they 

are limited in their capacity to learn in certain ways. This can be particularly damaging for learners who may not have been exposed to certain ways of learning or who may have been 

discouraged from pursuing certain subjects or activities due to their perceived learning style.

Finally, the use of learning styles in education may lead to harmful practices such as tracking and labeling students. In tracking, learners are sorted into groups based on their perceived 

learning style, which can reinforce stereotypes and limit opportunities for growth and exploration (Gurung, 2004). Labeling students according to their learning style can also be harmful, 

as it may encourage teachers and learners to focus on weaknesses rather than strengths and may stigmatize learners who do not fit neatly into a particular category.

In conclusion, the construct of learning styles is problematic because it lacks empirical support, may discourage the development of essential skills and abilities, and can lead to harmful 

educational practices such as tracking and labeling. As educators, it is important to recognize the limitations of learning styles and instead focus on evidence-based practices that promote 

learning and growth for all learners, regardless of their perceived learning style.

References:

Dweck, C. (2006). Mindset: The new psychology of success. Random House.

Gurung, R. (2004). Black and white thinking about learning styles: A response to the Journal of College Reading and Learning. Journal of College Reading and Learning, 34(2), 7-17.

Pashler, H., McDaniel, M., Rohrer, D., & Bjork, R. (2008). Learning styles: Concepts and evidence. Psychological Science in the Public Interest, 9(3), 105-119.

Rohrer, D., & Pashler, H. (2012). Learning styles: Where's the evidence? Medical Education, 46(7), 634-635.

Invented 

research 

study

Fake 

academic 

paper



Generative AI hallucinates

It doesn’t “know” it shouldn’t invent 

research studies,

it has no explicit model of how the 

world works,

and is amoral.

It is a language model, not a 

database or reasoning system

https://openai.com/blog/instruction-following/



The construct of 'learning styles' is problematic because it implies a static and narrowly defined approach to the way individuals process and retain information. Despite the widespread popularity of this 

concept, there is a lack of empirical evidence to support the effectiveness of learning styles in enhancing educational outcomes. This essay aims to critique the learning styles theory by examining its origin, 

research evidence, and implications for educators.

The concept of learning styles has its roots in the work of Dunn and Dunn (1978), who posited that students have different preferred ways of processing information, including visual, auditory, and 

kinesthetic modalities. The VARK model (Fleming, 2001) expanded upon this idea, adding the reading/writing preference as a fourth category. Other models, such as Kolb's experiential learning theory (Kolb, 

1984) and Gardner's theory of multiple intelligences (Gardner, 1983), further contributed to the proliferation of learning styles theories in education.

Despite the intuitive appeal of these theories, numerous research studies have consistently failed to support the effectiveness of learning styles in improving educational outcomes. For instance, a meta-

analysis conducted by Pashler et al. (2008) found insufficient evidence to support the idea that tailoring instruction to students' learning styles resulted in improved learning. Similarly, a review by Coffield et 

al. (2004) identified more than 70 learning styles models and concluded that there was little scientific evidence to support the use of any of them in practice.

One of the primary criticisms of learning styles is the lack of a clear and consistent definition of what constitutes a learning style (Coffield et al., 2004). This has led to the proliferation of multiple, often 

contradictory, models that make it difficult to operationalize and test the theory. Furthermore, many of the assessments used to determine students' learning styles have been found to lack reliability and 

validity (Kirschner & van Merriënboer, 2013), further casting doubt on the utility of this concept in educational settings.

Another issue with learning styles is the oversimplification of the learning process. By categorizing students into distinct learning styles, the theory disregards the complex and dynamic nature of human 

cognition (Kirschner & van Merriënboer, 2013). In reality, learners are not limited to a single mode of processing information, and the effectiveness of a particular learning approach may vary depending on 

the context and the specific task at hand (Willingham, 2009).

Moreover, the focus on learning styles may inadvertently encourage teachers to limit their instructional methods, potentially hindering the development of a diverse repertoire of cognitive skills in students 

(Riener & Willingham, 2010). Instead of catering to specific learning styles, researchers have argued that teachers should emphasize the use of evidence-based instructional strategies that are effective 

across a wide range of learners, such as spaced repetition, retrieval practice, and elaboration (Dunlosky et al., 2013).

In conclusion, the concept of learning styles is problematic due to its lack of empirical support, inconsistent definitions, and oversimplification of the learning process. Rather than relying on this flawed 

theory, educators should focus on adopting evidence-based instructional strategies that promote learning for all students. Ultimately, fostering a diverse set of cognitive skills and flexible thinking will better 

prepare learners for the complex and dynamic challenges they will face in their lives.
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Can we detect AI essays?



Plagiarism detectors don’t work – 

the text is generated, not copied



Plagiarism detectors don’t work – 

the text is generated, not copied

Humans cannot reliably detect AI

In a blind study at the University of Reading, 

scores for entirely AI-generated(GPT-4) 

undergraduate assignments were on average 

half a grade boundary higher than those of 

real students. 94% of the AI submissions 

were undetected by human assessors.

Scarfe P, Watcham K, Clarke A, Roesch E (2024) A real-world test of artificial 
intelligence infiltration of a university examinations system: A “Turing Test” case 
study. PLoS ONE 19(6): e0305354.



Plagiarism detectors don’t work – 

the text is generated, not copied

Humans cannot reliably detect AI

In a blind study at the University of Reading, 

scores for entirely AI-generated 

undergraduate assignments were on average 

half a grade boundary higher than those of 

real students. 94% of the AI submissions 

were undetected by human assessors.

AI detectors cannot reliably detect AI

1% false positives for entire text.

More likely to mis-classify the text of 

non-native English writers.

Turnitin detector tool

https://arxiv.org/pdf/2304.02819.pdf



What policy should institutions 
adopt?



Ban

Confident students will continue to use AI 

and will challenge decisions based on AI 

detectors.

Evade

Invigilated exams are costly and limited.

Asking students to state when they use AI 

will become increasingly difficult 

Adapt

Requires new methods of assessment, new 

policies and guidelines

Embrace

Involves a long process of building trust
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Emerging policy and strategy

Amend assignments to make them harder for 

AI to generate, for example based on lab work.

Move to more authentic and process-based 

assessment, such as a reflection on a 

placement, or project work with staged 

assessments, or a group assignment.

Establish guidelines for students and staff in 

use of generative AI.

Support students in becoming AI literate and 

developing strategies for effective learning.

Explain to students how they should 

acknowledge use of  generative AI in 

assignments.

Manage suspected breaches of  guidelines.



Microsoft 365 Copilot in Word
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Explain to students how they should acknowledge 

use of  generative AI in assignments, for inclusive 

education

Where to draw the line on “use of  generative AI”?

Spell check?

Grammar check?

Style check?

Machine translation?

“Brainstorm ideas”?

“Continue writing”?

“Suggest ways to improve my document”?

“Rewrite my document”?

Generate all or part of an assignment?
Microsoft 365 Copilot in Word



How can education make good 
use of generative AI?



Adaptive teaching 

Spaced learning

Personal inquiry 

Dynamic assessment 

Stealth assessment 

Translanguaging

Crossover learning

Seamless learning

Incidental learning

Learning from gaming

Geo-learning

Learning through social 

media

Navigating post-truth 

societies

Every powerful pedagogy could be augmented by AI

Explore first

Teachback

Learning through 

argumentation

Computational thinking

Learning from animations

Learning to learn

Assessment for learning

Formative analytics

Threshold concepts

Learning through storytelling

Learning in remote labs

Context-based learning

Event-based learning

Learning for the future

Embodied learning

Immersive learning

Maker culture

Bricolage

Massive open social learning

Crowd learning

Citizen inquiry

Rhizomatic learning

Reputation management

Open pedagogy

Humanistic knowledge-

building communities



Personal Tutor

Students have a personal 

tutor for any topic. 

New ways of  teaching and learning with AI

You are an expert tutor in [subject]. I am a [level] student. 

I want you to tutor me in [topic]. You should assume [level 

of  ability]. You should tutor step by step through a chat 

dialogue with me, continually assessing my current state 

of  knowledge, asking one question at a time and 

adjusting your teaching to my response. When I ask, you 

should provide a summary of  my current knowledge of  

[topic] that I can give to my teacher. Is that clear?

Provide students with a prompt template:



Personal Tutor

Students have a personal 

tutor for any topic. 

New ways of  teaching and learning with AI



Dynamic Assessor

Students share summaries 

of their learning for 

dynamic assessment.

Summary assessment, based on my conversation with ChatGPT-4

New ways of  teaching and learning with AI



Socratic Opponent

In an individual or group 

activity, students engage with 

ChatGPT in a Socratic 

dialogue, then each student 

writes an argumentative 

essay.

New ways of  teaching and learning with AI



New ways of  teaching and learning with AI

Socratic Opponent

In an individual or group 

activity, students engage with 

ChatGPT in a Socratic 

dialogue, then each student 

writes an argumentative 

essay.



Co-designer

AI assists a group of students 

throughout a design process, to 

define the problem, challenge 

assumptions, brainstorm ideas, 

produce prototypes. 

New ways of  teaching and learning with AI



Teacher’s assistant GPT

A “GPT” is a customized version of ChatGPT

https://chatgpt.com/g/g-RCHNUwnD1-teachsmart



Teacher’s assistant GPT



Possibility Engine

AI generates alternative ways of expressing an idea

Socratic Opponent

AI acts as an opponent to develop an argument

Collaboration Coach

AI helps groups to research and solve problems

Lesson planner

AI helps a teacher in planning a lesson or activity

Quiz generator

AI helps a teacher to generate multiple choice 

quizzes

Personal Tutor

AI tutors each student and gives immediate feedback

Dynamic Assessor

AI provides educators with a profile of each student

Co-Designer

AI assists throughout the design process

Exploratorium

AI provides tools to discover, explore and interpret data

Storyteller

AI offers ways to explore roles and diversity

Roles for generative AI in education



Future directions for 

generative AI in education



AI will be embedded into all 
our tools for teaching, learning 
and work.

It will become a lifelong 
personal assistant.



Will AI personal assistants support 

or substitute for learning?

Depends how it they are designed 

and deployed.

Support learning -  AI encourages 

students to reflect and explore

Substitute for learning – students 

come to rely on personal assistants 

that carry out routine tasks

Support or substitute?

Darvishi, A., Khosravi, H., Sadiq, S., Gašević, D., & Siemens, G. (2024). Impact of AI 
assistance on student agency. Computers & Education, 210, 104967.



Question explorer chatbot



Form a clear policy for assessment 

and appropriate use of AI

Investigate open-source AI models

Explore new roles for AI based on 

effective methods of teaching and 

learning 

Develop a program of AI literacy for 

students and staff

Recommendations for 

generative AI in education



Teaching is a caring profession

We care for our students

We care about accuracy, integrity, 
truth

We care about our professional 
expertise

We care about our human 
knowledge and experience

AI doesn’t care

Bring human care to AI in education



Resources

Sharples, M. (2022). Automated essay writing: an AIED 

opinion. International Journal of  Artificial Intelligence in 

Education, 32(4), 1119-1126.

Sharples, M. (2023). Towards social generative AI for 

education: theory, practices and ethics. 

https://arxiv.org/abs/2306.10063

Sharples, M., & Pérez y Pérez, R.  (2022). Story Machines: 

How Computers Have Become Creative Writers. 

Routledge.

Pérez y Pérez, R. & Sharples, M. (2023). An Introduction 

to Narrative Generators: How Computers Create Works of  

Fiction. Oxford University Press.

UNESCO (2023). ChatGPT and artificial intelligence in 

higher education: Quick start guide.


