Generative Al and Education
Opportunities and Issues

Mike Sharples

Institute of Educational Technology

The Open

The Open University
“ @sharplem.bsky.social

harpl
www.mikesharples.org XD @sharplm

University



Generative Al is an “arrival technology™
> AIT“tOr.

Unplanned Ne er

Qe
Imposed on education

Led by students — exploited by startup companies
Hugely disruptive

To
Can harm education if it is not well managed ChatGPT'- AThreat |

Education?
Institutions are struggling to cope /__/

*Klopfer, Eric, Justin Reich, Hal Abelson, and Cynthia Breazeal. 2024. “Generative Al and K-12 Education: An MIT Perspective.” An
MIT Exploration of Generative Al, 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"
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The construct of 'learning styles' is problematic because it implies a static and narrowly defined approach to the way individuals proces " ~farmation. 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 e P T ~a styles theory by examining its origin,
research evidence, and implications for educators. ~4

kinesthetic modalities. The VARK model (Fleming, 2001) expanded upon this idea, adding the reading/writing preference as a fourth category. Other models SUCH @S~

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 R Ma rCh 20

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 mstance 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 Merriénboer, 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 Merriénboer, 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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Humans can'’t reliably detect Al

In a blind study at the University of Reading,
UK, scores for entirely Al-generated (GPT-4)
undergraduate assignments were on average
half a grade boundary higher than those of
real students. 94% of the Al submissions
were undetected by human assessors.

RESEARCH ARTICLE

A real-world test of artificial intelligence
infiltration of a university examinations
system: A “Turing Test” case study

Peter Scarfe('**, Kelly Watcham', Alasdair Clarke?, Etienne Roesch'*

1 School Psychology and Clinical Language Sciences (PCLS), University of Reading, Reading, United
Kingdom, 2 Department of Psychology, University of Essex, Colchester, United Kingdom

@ These authors contributed equally to this work.
* p.scarfe @ reading.ac.uk

Abstract

The recent rise in artificial intelligence systems, such as ChatGPT, poses a fundamental
problem for the educational sector. In universities and schools, many forms of assessment,
such as coursework, are completed without invigilation. Therefore, students could hand in
work as their own which is in fact completed by Al. Since the COVID pandemic, the sector
has additionally accelerated its reliance on unsupervised ‘take home exams'. If students
cheat using Al and this is undetected, the integrity of the way in which students are assessed
is threatened. We report a rigorous, blind study in which we injected 100% Al written submis-
sions into the examinations system in five undergraduate modules, across all years of
study, for a BSc degree in Psychology at a reputable UK university. We found that 94% of
our Al submissions were undetected. The grades awarded to our Al submissions were on
average half a grade boundary higher than that achieved by real students. Across modules
there was an 83.4% chance that the Al submissions on a module would outperform a ran-
dom selection of the same number of real student submissions.

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.



Humans can'’t reliably detect Al

In a blind study at the University of Reading,
scores for entirely Al-generated
undergraduate assignments were on average
half a grade boundary higher than those of
real students. 94% of the Al submissions
were undetected by human assessors.

Al detectors are unreliable and more
likely to mis-classify the text of non-
native English writers

GPT detectors are biased against non-native English

writers

Weixin Liang'®, Mert Yuksekgonul'®, Yining Mao*’, Eric Wu*", and James Zou'->*+
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ABSTRACT

The rapid adoption of generative language models has brought about substantial advancements in digital communication,
while simultaneously raising concerns regarding the potential misuse of Al-generated content. Although numerous detection
methods have been proposed to differentiate between Al and human-generated content, the fairness and robustness of these
detectors remain underexplored. In this study, we evaluate the performance of several widely-used GPT detectors using
writing samples from native and non-native English writers. Our findings reveal that these detectors consistently misclassify
non-native English writing samples as Al-generated, whereas native writing samples are accurately identified. Furthermore,
we demonstrate that simple prompting strategies can not only mitigate this bias but also effectively bypass GPT detectors,
suggesting that GPT detectors may unintentionally penalize writers with constrained linguistic expressions. Our results call for
a broader conversation about the ethical implications of deploying ChatGPT content detectors and caution against their use in
evaluative or educational settings, particularly when they may inadvertently penalize or exclude non-native English speakers
from the global discourse.

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



Ban
Confident .
S - t :
tudents will continue to u at writeg esg;;;loolg ban A
C
S e A | pgg}iﬁl;zltggllst;m be forbigg, and an Swer gl;;;tbo t
e r Collcel’ll: :,]:‘fl‘;‘t’;sezua gﬁ:"FES i Ompts
impacts o ;:::.l:ls in
ng’

= chaxﬂopena'\.com

—
e

and will ¢
hallenge decisions based on Al
Australian universities to return to 'pen
frer students caught

detect
ors.

and paper examsa

using Al tO write essays

s have the ability 1@ e

=
ﬂ Do computer
c:ea{we?

@ Creatvity se compier and umaue
define and

wait fnatis i

'sleading universities 53y redesign of how students are
volutionin computer

Australia
assessed is ‘critical’ in the face ofare

gener.ned text
Follow our Australia newslive plog for the latest updates
Getour morning andafternoott pews emails, free appor daily
news pm!a:us.l
perio{mmg wide 1ange
pera“\m\s e abiity 1
| tthat generates £ s ONe of the few
€s human-| ke w —art frOM
i

Invigi
gilated exams are costly and limited

mid fearg that

Asking st
udents to
state when they use Al
The Guardis
| n, 6January 20
23

will be : .

come increasingly difficult
Adapt

. Ll L cametieen® o use ins Ch t |

|

d to change the way the) \“ges C gicta
e’ 1O use artific i
" ‘eso‘t“cust understand pasic conceP
|

are using emerging ¢

Requ'
Ires n
policie ew methods of assessment
s and guidelines NEW
Australian universities h
and other assessments amid fears students

intelligence softwar

Embrace
n, 10 January 2023 -
F‘;?ﬁt Wi

Involve
s a long process of building trust



Adapt
Requires new methods of assessment, new

policies and guidelines

RUSSELL
GROUP

Russell Group principles on the use of
generative Al tools in education

generative Al tools can pe used for the benefit of Students and staff - enhancing teaching practices
and student learning experiences, ensuring students de velop skills for the future within an ethical
framework, ang enabling educators to benefit from efficiencies to de velop innovative methods of
teaching.

Valuable work undertaken by Organisations such as the Quality Assurance Agency for Higher
Education (QAA) and Jisc has helped develop the sector's understanding of the opportunities and
considerations of generative Al'?, and the Department for ducation (DfE) has Set out its position
on the use of generative Al in the pre-university education sector’. Russely Group universities have
contributed sector-wijge insight and have been proactj vely working with experts to revise anqg
develop policies that provide guidance to students and staff.

sectors — including professional bodies, schoo S, FE colleges and employers — will pe crucial. In
recognition of this, Rusself Group universities have colfecti vely developed the following principles
that will guide the approach to generative Ay tools across oyr universities and, we hope, beyond:
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appropriately in their learning experience.

3. Universities will adapt teaching and assessment to incorporate the ethical use of generative
Al and support equal access,

4. Universities wil| ensure academic rigour and integrity is upheld.

5. Universities will work collaboratively to share best practice as the technology and jts
application in education evolves,

1. Universities will support Students and staff to become Al-literate.

1.1 Generative A| tools are capable of Processing vact amms s e« o
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Artificial Intellj
| and the Futuregoefnce
Move to more authentic assessments, such Teaching an Learning

Insights ang /{)ecommendot/ons

as project work where students apply e
knowledge and skills to plausible situations

Emerging policy and strategy

Establish guidelines for students and staff in
use of generative Al

: : Guidance
Reassure and support students in becoming - education and research

Al literate and developing strategies for
effective learning

Explain to students how they should
acknowledge use of generative Al in
assignments

https ://tech.ed.gov/ai-future-of—
teachw&yand#eanﬂng/

Manage suspected breaches of guidelines

Educatjon
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Every powerful pedagogy could be augmented by Al

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

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 '



New ways of teaching and learning with Al .7 0 erme
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Personal Tutor

Students have a personal
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Provide students with a prompt template:

You are an expert tutor in [subject]. | am secondary m rote an essay recently on o g

school student. | want you to tutor me in [topic]. You organisms" acteria can affect the ves of humans and oghe
should assume [level of ability]. You should tutor step by

step through a chat dialogue with me, continually Greati Thats asofgacage .

assessing my current state of knowledge, asking one emic topic.

question at a time and adjusting your teaching to my
response. When | ask, you should provide a summary of Most academic essays have a specitp
my current knowledge of [topic] that | can give to my ! itrodoctos e ucture:
teacher. Is that clear? — (m'am argz:: :get

o - .

Step 2: Structure of an Academic Essay
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Dynamic Assessor

Students share summaries

of their learning for
dynamic assessment.

discussion:

Summary of [Your NameJ's Knowledge of Academic Writing:

2. Formal Language ang Tone: You reco
provided a sentence aboyt bacteria,
academic Purposes.

gnize the neeq for formality in academic writing. Youy
which we refined together to make it more Suitable for

ion with Chatur -«
S ary assessment, based on my conversation
umm
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New ways of teaching and learning with Al
Yes, conflict cgp
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New ways of teaching and learning with Al

]

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 Al

Here are some imaginative ideas for new forms of consumer digital media powered by AT

Neuroadaptive Storyteiling: Al-powered narratives that adapt in real-time based on the
reader's emotional responses, measired through biosensors. The story evolves uniquely
for each reader, Mmaximizing emotional impact and engagement.

Holographic memory albums: Al-generated 3p holographic Tecreations of persona]

C d e S i g n e r memories, combining data from photos, videos, and social media to Create immersjve
O-

€Xperiences of bast events that can pe "walked through" and interacted wit,

Synthetic celebrity Personas: Fully Al-generated celebrities with dynamically évolving
bersonalities, dppearances, and content creation. Fang can influence thejr development

A | aSS i StS a g rO u p Of St U d e n tS through interactions ang feedback.
t h rO U g h O Ut a d e S i g n p rO Ce S S’ to To convert dreams into watchable "movies" or interactive VR eXperiences upon waking,

Al-composed Personal soundtracks. An Al that composes a unique, Ever-evolving musiea]
score for your life, adapting to your activities, moods, and surroundings in real-time,

define the problem, challenge L

Augmented reality conversation enhancer: Al-powered AR glasses that Drovide real-time
conversation Suggestions, fact—checking, and contextya] information during socia]

aSSUmptiOnS, brainStOrm |deas’ interactions.

Empathy amplifier media: Content that uses AT'to analyze and amplify the emotional
Tesonance between the viewer and the characters or Subjects, Creating a hyper—empatheric L

p rO d u Ce p rOtOty p e S ' viewing experience.

Predictive life-logging: An Al system that combines your Personal data with predictive
modeling to create speculative “memories" of future events ip your life, presented ag
immersive media €Xperiences,

Would you like 111€ to elaborate op any of these ideas or brainstorm more?




Teacher’s assistant chatbot

TeachSmart
@

Friendly pedagogy expert with advice on good ways to teach and learn.
Based on "Practical Pedagogy: 40 New Ways to Teach and Learn"”.

How can | make What is Can ChatGPT How can | teach
my classes Spaced Learning? be an effective English online?
more engaging? personal tutor?

10) |Message TeachSmart

Suggest one unusual but effective method to enhance the
effectiveness of teaching within a university lecture.

One unusual but effective method to enhance the effectiveness of teaching within a university

lecture is "Teachback.” This innovative pedagogy involves students learning by explaining what they

have just been taught to their peers. The process reinforces their understanding and helps identify

any gaps in their knowledge.

How Teachback Works:

1. Introduce the Concept: After teaching a new concept, ask students to explain it in their own
words.

2. Pair or Group Work: Have students pair up or form small groups. Each student takes turns
teaching the concept to the others.

3. Feedback and Clarification: Encourage students to ask questions and provide feedback to each
other, which deepens their comprehension.

4. Instructor Monitoring: Walk around and listen to the explanations, providing guidance and
correcting misconceptions as necessary.

5. Reflection: Have students reflect on what they learned from the exercise and how their

understanding has improved.

Benefits of Teachback:

Reinforcement of Learning: Teaching others requires a thorough understanding of the material,

thus reinforcing the student's own learning.

Active Engagement: Students actively engage with the content, making the learning process

more dynamic and interactive.

Immediate Feedback: Peer feedback allov \I,"JI’ immediate clarification of misunderstandings,

which is essential for effective learning.



Roles for generative Al in education

Possibility Engine
Al generates alternative ways of expressing an idea

Socratic Opponent
Al acts as an opponent to develop an argument

Collaboration Coach
Al helps groups to research and solve problems

Lesson planner
Al helps a teacher in planning a lesson or activity

Quiz generator
Al helps a teacher to generate multiple choice
quizzes

Personal Tutor
Al tutors each student and gives immediate feedback

Dynamic Assessor

Al provides educators with a profile of each student

Co-Designer
Al assists throughout the design process

Exploratorium
Al provides tools to discover, explore and interpret data

Storyteller
Al offers ways to explore roles and diversity



Use generative Al with care

We need to bring human care and
empathy to Al in education

We should explore new roles for
Al based on effective methods of
teaching and learning

We need Al literacy to address Al
concepts, ethics, careers, impact
on society
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