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stimulating education



Unquestioning
accepting AI output at 

face value

Insecure
in their own abilities

Dependent
on the technology

Unoriginal
AI-generated content 

rather own ideas

Disengaged
from the learning 

process

From the Cambridge learner to the ‘AI learner’?



Integrating AI into the Cambridge curriculum

1. Why AI? And does it harm learning?

2. AI scaffolding: How to use AI to support learners

3. Supporting critical thinking and cognitive challenge

4. Immersive AI scenarios for culturally responsive pedagogy

5. The AI-empowered Cambridge learner



Why AI? Bloom’s 2 sigma problem
• Bloom (1984) found that 

one-on-one tutored 
students performed 
approximately two 
standard deviations  
better than students in 
conventional settings.

• Can AI provide the same 
tailored support and 
feedback?

(Bloom, 1984)



Case 1: “Generative AI can 
harm learning”

• Experiment with nearly 1,000 high 
school maths students in Turkey

• When AI assistance was taken away, 
they performed 17% worse than the 
control group.

48%

-17%
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Effect of ChatGPT compared to 
books and notes
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Performance 
on practice 
problems

(Bastani et al., 2024)



Case 2: “math growth scores 
substantially higher ”

• Experiment with 500 maths students 
in Ghana

• Growth scores were substantially 
higher for students using AI

• Equivalent to an extra year of learning
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(Henkel et al., 2024)



Thinking substitution
AI replaces students’ cognitive 

effort (cognitive offloading)

Students let AI do the thinking 
and submit full answers.



Thinking augmentation
AI empowers students by enhancing and 

extending their thinking capabilities

Students actively involved in the 
thinking process. AI provides support, 

insights or different perspectives.
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temporary support structures 
provided to learners to help them 

master new skills

AI scaffolding extends what learners can achieve.

Scaffolding

Peer 
scaffolding

Teacher 
scaffolding

Self-
scaffolding

AI scaffolding



Learner 
can do 

unaided

Zone of proximal 
development 
(Vygotsky)

Learner can do with 
AI scaffolding

Differentiated 
learning

AI-facilitated 
student 

collaboration

Personalised 
learning

Intelligent 
feedback

AI simulations 
and scenarios

AI research 
assistance



AI scaffolding for 
differentiated learning
1. The software asks students to use 

an economic concept.
2. If they struggle, students can access 

AI-generated definitions at 
different levels.



1. The software randomly selects two 
economic concepts and a random 
student who is asked to explain the 
link between the two concepts.

2. If the student struggles, AI instantly 
generates a bilingual explanation 
of the link (via API).

AI scaffolding for 
conceptual linking



AI guides students through 
complex questions
1. Choose essay question outside the 

students’ independent capability.
2. Use AI to generate a progression 

of questions based on the mark 
scheme.

3. Encourage exploratory talk among 
students.

4. Remove the scaffold once students 
have improved their ability to 
structure an essay.

• How may QE lead to rising asset 
prices?

• What might be possible long-term 
risks of QE on the economy?

(...)
• Conclude by assessing the overall 

effectiveness of QE as a monetary 
policy tool. What does the 
effectiveness of QE depend on?

• How may QE lead to rising asset 
prices?

• What might be possible long-term 
risks of QE on the economy?

(...)
• Conclude by assessing the overall 

effectiveness of QE as a monetary 
policy tool. What does the 
effectiveness of QE depend on?

Discuss the impact on the economy of 
the introduction of quantitative easing 

(QE) by the central bank.

Discuss the impact on the economy of 
the introduction of quantitative easing 

(QE) by the central bank.



AI tutor guidance for a 
student competition

• Designed an interactive AI mentor 
for a startup competition among junior 
high students.

• Students could access the mentor on 
their own to refine their business 
ideas through iterative feedback.



Strategically reduce AI scaffolding.

Cognitive offloading Cognitive challenge
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Based on Lee et al., 2025.

Critical 
thinking

Self-confidence Confidence in AI

AI

Self-confidence is 
associated with
increased critical 
thinking effort.

Confidence in AI is 
associated with
reduced critical 
thinking effort
(cognitive offloading)

AI empowers 
students to 
develop their skills.

Students lack 
skills to assess 
reliability of output.



How can I design AI 
interactions so 
students reflect on 
their reasoning instead 
of just accepting AI 
outputs?



Student assignment: Challenge the AI



Ask students to evaluate 
AI-generated answers.
1. Use AI to generate model 

answers to essay or short-
answer questions.

2. Evaluate AI’s answer in class.

• Examine AI outputs for 
biases and weaknesses

3. Ask students to improve the AI’s 
response
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Preferred learning 
modalities 

(visually, verbally or 
interactive simulations)

AI scenarios: Tailor learning to students’ unique profiles

Interests and 
future aspirations
(connect with students' 
ambitions or hobbies)

Cultural 
background

(draw from global data, 
respect cultural values)

Learning pace and 
language proficiency

(adjust scenario 
complexity)



Scenario-based 
teaching using AI

Information 
layer

Core content and 
context

Visual layer
Pictures, videos, 
3D experiences

Auditory layer
Narration, sound 

effect, music

OpenAI or Gemini 
Deep Research

DALL-E, MidJourney, 
Sora, Kling AI

ElevenLabs, 
Suno, Udio



Visual-auditory scenario: Helicopter drop of money



Visual-auditory 
scenario: Helicopter 

drop of money

Information 
layer

Fictional news story 
(“fake news”)

Visual layer
Photos and video of 
a helicopter dropping 

money in Suzhou

Auditory layer
Narration 

(news anchor), 
sound effects

ChatGPT 4o DALL-E, Kling AI ElevenLabs



Real world scenarios: use agentic AI (Deep Research)

Scenario-based teaching



AI scenario on pricing at international schools in Suzhou

AI-generated research report
(16 pages) AI-generated student activity



Interdisciplinary: macroeconomics during Tang dynasty

Deep Research AI-generated stimulus material
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 Reflects on AI 
output and own 

learning

 Confident through AI-
supported skills mastery

 Responsible through 
AI-assisted self-directed 

learning

 Innovative by using 
AI to explore, experiment 

and create.

 Engaged by AI 
that personalises 
learning to match 

interests and needs

The AI-empowered Cambridge learner
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Appendix



Glossary of AI in education (1)
1. Agentic AI: AI systems capable of taking actions autonomously, for example an AI that 

independently conducts research or generates learning materials.
2. AI stewardship: Students take on the role of guiding and monitoring AI tools to achieve high-

quality outputs, fostering metacognitive skills and a deeper understanding of the task.
3. AI tutor: AI designed to provide personalised instruction and feedback to students.
4. Cognitive offloading: Students relying on AI tools to perform tasks they feel less confident in 

handling independently, potentially impacting the development of those underlying skills.
5. Culturally responsive pedagogy: Implementation of AI tools that build upon students’ diverse 

cultural backgrounds and experiences to promote engagement.
6. Differentiated learning: The use of AI to personalise learning experiences to meet their individual 

needs, learning styles and levels of understanding.



Glossary of AI in education (2)
7. Exploratory talk: The use of AI tools to facilitate and enhance collaborative learning interactions 

among students, supporting joint problem-solving.
8. More Knowledgeable Other (MKO): An MKO can be an AI tool that provides scaffolding, 

guidance and feedback to learners, enabling them to progress in their understanding and skills 
(support their progress within their Zone of Proximal Development).

9. Personalised learning: Using AI to tailor educational content, learning activities and pacing to 
the individual needs, preferences, and learning styles of each high school student.

10. Scaffolding: Temporary support structures provided by AI tools to assist students in mastering 
new skills or complex concepts. This scaffolding should be strategically reduced to promote 
cognitive challenge and independent learning.

11. Scenario-based learning: Using AI to create realistic and engaging scenarios that require 
students to apply their knowledge and skills, promoting problem-solving, decision-making and 
critical thinking in relevant contexts.



Glossary of AI in education (3)
12. Thinking augmentation: Using AI to enhance and extend students’ cognitive capabilities, 

supporting deeper learning, complex problem-solving and the development of innovative ideas.
13. Thinking substitution: The excessive reliance on AI to perform cognitive tasks that students 

should be developing themselves, potentially leading to a decline in essential skills and critical 
thinking abilities.

14. Two Sigma Problem: Bloom’s observation that one-one-one tutored students perform 
approximately two standard deviations (two “sigmas”) better than students in conventional 
settings, highlights the potential for personalized AI tutoring systems. Note that the finding is 
debated. (Bloom, 1984)

15. Zone of Proximal Development (ZPD): The range of tasks or concepts that a learner can 
achieve with the guidance of a “more knowledgeable other,” which in the context of AI can be an  
AI tool providing scaffolding and support.
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